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SHALL WE HAVE DOUBLE-DECKED STREETS 1 
There is many a true word spoken in jest, and when 

the Mayor of New York city recently said that in the 
endeavor to cope with the congestion of traffic we might 
yet come to four-storied streets, there was a kernel of 
truth in his hyperbole which may bear fruit much 
sooner than some of us expect.  Indeed, we have the 
germ of such an i dea in the existing elevated railways, 
and were the floor system of the elevated structures 
extended to the building l ine and suitably supported, 
thereby providing a roadway and a passenger sidewalk 
on each side of the tracks, thE' double-decked street 
would be an accompl ished fact. At present, however, 
it is not, the streets or avenues containing the electric 
roads that are most congested, but rather such thor
oughfares as Broadway and Nassau Street,  Cortlandt 
and Liberty Streets, where, unless some heroic meas
ures are taken, we are bound to witness within a few 
years in the busiest hours of the day a positi-ve dead
lock. 

The first objection that presents itself to a double
dECked street is the shutting out of so much air and 
light, and the consequent  necessity of using artificial 
light on what might be called the ground-flo'or level, 
except on the brightest days ; but this obj ection coU'ld 
be met, and practically equal accommodations secured, 
by carrying the front wall of the buildings on columns, 
t.hus forming covered arcades w ithin the building line, 
such as may be seen in some Continental cities. By 
moving the sidewalks within the building line it would 
be possible to give over the present sidewalks, or a cer
tain portion of them, to street traffic. 'l'his  would get 
rid of a large amount of crowding and o bstruction of 
the trolley cars by enabling three teams to travel 
abreast on each side of the car tracks. The capacity 
of the street for pedestrian traffic might also be en
larged by building overhead sidewalks at the level of 
the first story, with stairways and cross connections at 
stated intervals throughout the length of the street .  
O n e  immediate advantage incidental to such a scheme 
as this would ' be the great enhancement of values due 
to the  fact that the  first as we'll as the  ground floors 
would be accessible to pedestrian traffic. There 
would 'be an instant appreciation of value of the first 
floor for shop and store purposes, while the frontage 
available for shop and store purposes would be doubled. 
The first statement of such a scheme as this may 
sound radical, and even chimerical ; but not so much 
so, surely, as did the first suggestion to build an un· 
derground city railroad. 

• ••• • 
COLLAPSE OF THE GREAT SAL T LAKE RAILROAD 

TREST LE. 
The construction of the great timber trestle across 

Salt Lake on the route of the Southern Pacific Railroad 
to San Francisco, by which it is expected to shorten 
the distance to that city by sixty milfls, has been sud· 
denly brought to a stop by the discovery of what has so 
far prov ed to be ,a deep chasm of soft material in which 
it is  impossible to find a good bearing for the piles. 
The weakness of the structure was devel oped when the 
bridge recently gave way under a locomotive, which 
sank into the lake, drowning the fireman. I n  endeavor
ing to repair the break six 4 0-foot piles have been 
driven, one above the other, without finding the sol i d  
b e d  of the lake; while in the vain hope of forming a 
foundation 100 carloads of stone, weighing 4,000,000 
pounds, were unloaded from the trestle into the soft 
spo� without success; the mass being apparently swal· 
10well. up as were the piles. Many theories have been 
advanced to explain the trouble, the most likely of 
which is  that the bottom of the lake is' formed of a 
layer of precinitated material ,  and that at the point 
where the bridge gave way this crust has broken 
through, allowing the piles to pass through a deep un
derlying strat'lm of soft material .  It  is believed that 
the trestle has been 'located across the old bed of a river 
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which has been filled w ith an alluvial deposit that is 
not sufficiently solid to carry the weight of the trestle. 
It is  probable that if the engineers will only keep on 
dumping sufficient rock into the hole, they will in time 
secure a firm foundation, but it is 'likely to be a costly 
work ; and it teaches a lesson as to the advisability of 
carrying out a system of borings before such a costly 
bridge work as this across Salt Lake is undertaken. 

• • • 

DOES IT PAY TO RECONSTRUCT BATTLESHIPS t 
One of the most encouragIng signs of the growing 

interest in the navy is the large amount of correspon
dence that reaches this office from all parts of the 
U nited States on naval matters . Most of this corre
spondence is intell igent and to the point, and it is 
only want of space that prevents us from publishing 
more of the 'letters received. We have before us, for 
instance, a communication from Boston, in which the 
writer asks a question which has often been, asked 
before, and is doubtless at this very time in the minds 
of thousands of those American citizens who follow 
closely the progress of naval affairs. He asks if  it 
would not be good pol icy to reconstruct and, rearm 
t.he three battleships, "Oregon," "Massachusetts," and 
" I ndiana." Briefly enumerated, his suggestions are : 
that the 13-inch, 8-inch, and 6-inch guns should be 
replaced by four high-velocity 1 2-inch and twelve 
or more 7-inch guns, thus securing a modern and more 
homogeneous battery and greater rapidity of fire ; that 
the 18·inch armor be removed and 9-inch Krupp armor 
substituted,  and tha t the weight thus saved be utilized 
[0 increase the engine and boiler power ; he  would 
pIace the vessels in dock, cut them in twO' and length
en them, and so secure a knot or two more speed than 
they now possess, or say 18 knots an hour. Our corre
spondent sums up his suggestion by asking, "Would 
this not  be a quick and economical way of �ecuring 
three practically mO'dern vessels?" 

Now, while we must admit that, on the face of it, 
such a proposal looks attractive, yet, as a matter of 
fact, we would not secure "three practically modern 
VEssels," nor would the change, even if it could be 
made, be economical. For, in the first place, to in· 
stitute radical changes affecting the whole battery of 
guns and the entire motive power would in itself in· 
volve a reconstruction of the vessel more far-reaching 
than our correspondent for a moment imagines. As 
regards the guns, extensive structural changes would 
have to be made in the mou nts, in the ammunition 
hoists, and in the magazines ;  for arrangements which 
were laid down fifteen years ago for the supply of 
ammunition to slow-fire guns, would be altogether 
inadequate to maintain the far more rapid flow of 
ammunition that would be necessary with a modern, 
rapid-firing equipment. This would involve cutting 
open decks and bulkheads, and practically tearing 
out a large part of the :nterior !'<tructure of the vessel. 
The increase in motive power would call for similar 
internal rearrangements. So also with the armor 
plating. Changes in the methods of supporting and 
fastening armor plate which have occurred during 
the past fifteen years, would render it a complex pro b
lem to fit the new armor satisfactorily to the old back
ing and hull structure. Then, again, the great changes 
in the disposition of weIghts throughout the vessel 
would be another complexity. Furthermore, after the 
new engines and boilers were in, it  would be impos
sible to secure adequate speed results for the increased 
power, because the model of the "Oregon," even if  she 
were lengthened amidships, would be uneconomical for 
the higher speeds.  But, perhaps, the most important 
objection of all is that the freeboard of the "Oregon" 
is so low, not over 12 feet, that it  would on this 
account alone be impossible to bring her up to mod
ern battleship requirements, among which a high free
board of 2 0  feet or more stands first . It might be 
answered that the molded depth of the ship could be 
raised by the addition of another deck ; but this wou l d  
require t h e  lifting of t h e  guns, a n d  the heavy turrets, 
and would involve such a general raising of weights 
in  the vessel that the element of stability would be 
seriously impaired, if not lost altogether. 

No, it does not pay to remodel battleships as old as 
the "Oregon" class. If any remodeling is to be done, 
vessels should be taken in hand within ten years of 
their launch, and preferably even earlier than that ; 
and even then the modernizing should go not further 
than the batteries, which might be improved by the 
substitution of more up-to-date pieces, or the insertion 
of submerged torpedo tubes. 

Now, as regards the submerged torpedo tube; we can· 
not but think that some of our existing battleships and 
cruisers might well be supplied with this extremely 
valuable device, and that this addition to their arma· 
ment would greatly increase their fighting value. As 
we have recently pointed out, the submerged tube is 
one of the leading characteristics in the modern war
ship ; and we are informed, on the best authority, that 
it is  possible to obtain accurate results and to hit the 
target , even when a vessel is travel ing at considerable 
speed. One of the most important lessons of the nava'l 

war game between Germany and the United States 
was the fact that the possession of this device by one 
fleet and its absence fro'll the oppOSing fleet, would at 
all times exercise a dominating influence in the tactics 
of naval warfare, and might easily at the close of a 
hard-fought battle enable the torpedo-armed fleet to 
strike a 'decisive blow. Of course the insertion of sub· 
merged torpedo tubes and the provision of torpedo em
placements and handling rO'oms would involve serious 
structural changes within the ship itself. It  might 
even necessitate the sacrifice of some ammunition sup
ply and general storage space ; but it can scarcely be 
questioned that the sacrifices and the expense involved 
would be but a cheap price to pay for the enormous 
increase in moral and military value given to the ships 
in which the change was made. 

•• 8'" 
THE EXTERJtUNATION OF, THE MOSQUITO ON LONG 

ISLAND. 
The efforts of the North Shore I mprovement Asso

ciation to abate the mosquito nuisance along the North 
Shore of Long Island have met with considerable suc
cess, as indicated by reports of their operations last 
summer. The purpose of the society was to study 
the problem so that it cou l d  point out to resi dents 
and land owners the most effective plan for the de
struction of the insect. 

The investigations carried on by the entomologists, 
Frank D. Lutz and William W. Chambers, his assist
ant, in the eastern section of the territory, were so 
thorough that they should receive more than local 
attention. The prevailing winds of Long I sland come 
from the south, and as operations of the Association 
were confined to the North Shore, their representatives 
were continually met with the question, " Don't mo
squitoes come to the north side of Long Island from 
the south side?" This  question occasioned a careful 
investigation. Although Messrs. Lutz and Chambers 
were almost constantly in the field, night and day, 
during the entire summer, never was an independent 
flight of mosquitoes observed .  I t  was quite a common 
sight to behold a cloud of insects follow a person 
walking or a vehicl e driven along a road . They were 
also 'found in all railroad coaches and trolley cars of 
that region. These mosquitoes were always of the salt 
marsh variety (Oulex sollicitans), which may be 
easily identified by the stripes' on its body, legs, and 
feet. It was also observed that O. sollicitans was 
more numerous along railway trolley tracks and public 
roads than in places considerably removed from these 
highways. It could not, therefore, be denied that the 
salt marsh mosquito does migrate, and since it is a 
very long-l ived insect, that it will travel considerable 
distances ; but from the fact that its wandering de
pends upon the travel of man, Mr. Lutz gives it as 
his opinion that no large number are ever brought 
into a region, because a swarm, in following a team 
in one direction, is quite liable to return on meeting 
a team going in the opposite direction. Nor does he 
think it probable that crowds of mosquitoes are car
ried from one district to anoth er by the wind, for 
these delicate insects would be utterly destroyed by 
the force of the air currents. One need but visit a 
marsh on a windy day to find proof of this.  Mo
squitoes will be discovered in large numbers, clinging 
for dear life to the leeward side of trees and bushes.  
We kno w also that a gentle fanning is sufficient to 
keep them off. 

All of these facts point to the personal responsibility 
of each local ity for its own infected condition . In 
fact, it is affirmed that "a single rain barrel will breed 
a larger number of mosquitoes than a large pond. A 
soggy pasture is on an average equal to about one and 
one-half or two barrels, and even the salt meadows," 
as they exist on the North Shore of Long Island, 
"scarcely come up to four or five good barrels apiece." 
The reasons for this are that the larger pools con
tain fish which prey upon the larvlE. ,It has also been 
found that many of the smaller pools do not breed, 
which is due probabl y to the presence of hydrogen sui· 
phide gas. As for th e meadows, they are cl eansed on 
an average of once a month, by a h igh tide.  The best 
treatment for salt meadows is, then, to dig parallel 
ditches about 25 feet apart, into which the surface 
water can drain. No mosquitoes could breed in these 
ditches, i f  they were of sufficient depth to be flushed 
at high tide. This plan was followed by the people 
of Lawrence. with complete success. I n  large ponds, 
mosquitoes breed around the shallow edges where 
tbey are out of reach of fish . The best method of 
treating such ponds ie to deepen the shore, so as to 
give free access to the ,fishes. In one instance, men
tioned by Mr. Lutz, a pond well stocked with fish 
was found to breed mosquitoes; the larvIE were dis
covered in the thin film of water contained on leaves 
floating about on the surface of the pond . Great care 
must be taken, therefore, to keep the surhce of every 
pond free from l eaves or any other floating mass which 
would harbor the mosquito la.rvlE. 

In regard to the best fish for the d estruction of 
mosquito larvlE, Mr. Lutz recommends the use of 
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silver fish. Gold fish take equal rank with silver fish 
in efficiency, but preference is given to the latter be
cause it is much less expensive, and also rather 
hardier. Next in rank are sun-fish, with mud minnows 
and top minnows in the order named. 

The use of oil is recommended only in such cases 
as cannot be successfully treated otherwise. Ordinary 
fuel. oil is the best, becau se it is the cheapest. Experi
ments with Phinotas prove it to be an exceedingly 
effective oil; five gallons were put around the edges 
of a pond about 5 0  feet square, and it at once cleared 
the waters of all life. The oil  being heavier than 
fresh water, first sank to the bottom and then rose 
in minute glob'ules which broke and spread over the 
surface in a thin film; the water was thus thoroughly 
treated from top to bottom. The pond was examined 
from time to time for a month, when it was found to 
contain only a few Anopheles which were about four 
days old. This time,  then, can be taken as the average 
effective period of Phinotas; for although the pond 
had but a sli ght flow, a number of hard showers fell 
during the month. 

The following suggestions, which were distributed 
among the residents of the North Shore, it would be 
well for every one bothered with mosquitoes to o b· 
serve: 

"By far the best method is to do away entirely with 
all standing water. Rain barrels are often more of a 
habit than a necessity; and through oversight,  tubs, 
buckets, tin cans and a large variety of other things 
are often left to hold water for days at a time, and 
so to breed mosquitoes .  Turning these bottom up or 
abolishing them altogether strikes at the root of the 
matter. 

"One or two fish put in a rain barrel will live very 
nicely and will keep it quite free from larvre . Gold 
fish and silver fish are best for this purpose, but ordin
ary minnows are very good.  

"Another scheme is to make a covering for the barrel ,  
s o  that t h e  female mosquito cannot get i n  to l a y  her 
eggs. The objection to this is often that the cover is 
not tight enough to be effective.  

"Ordinarily,  rain-water is used only for laundry pur
poses, and in this case enough common kerosene to 
make a good fllm on the surface will be effective if 
renewed every week. This is easily done, but is apt to 
be forgotten unless some definite time is taken, as, for 
example, every wash day. 

"Tubs for dogs, cattle,  etc . ,  may be rendered safe 
by thoroughly sun-drying them once'a week. 

"Utmost care should be observed in the matter of 
disposing of tin cans, etc. Pools in barnyards or other 
places should be filled up or drained.  Roof spouting, 
where apt to be filled with leaves, needs careful atten
tion, as do all sorts of drains.  Fountains may either 
be well . stocked with fish or the water drawn off once 
a week and the basins dried .  Greenhouse tanks are 
always troublesome when present, unless they are 
attended to by oiling or fish. Saucers of profusely 
watered flower-pots and dishes or tubs Ol water plants 
form still other breeding places. "  

• -1 ••• 

SIR WILLIAM CROOKES ON RADIUM. 

The following letter from Sir William Crookes to 
the editor of the London Times wil l probably illterest 
our readers: 
To the Editor of the Times. 

Sir: I n  the presence of  a mystery like that of radium 
any reasonable attempt at explanation will be wel
come, so 1 will ask your permission to revive a 
hypothesis I ventured to submit to the British Asso
ciation in my presidential address in 1898 .  Speaking 
of the radio-active bodies then just discovered by lVr. 
and Mme. Curie, I drew attention to the large amount 
of energy locked up in the molecular motions of quies
cent air at ordinary pressure and temperature, whiCh, 
according to some calculation s  by Dr. Johnstone 
Stoney, amounts to about 140 ,000 foot pounds in each 
cubic yard of air; and I conjectured that radio-active 
bodies of high atomic weight might draw upon this 
store of energy in somewhat the same manner as Max
well imagined when he invented his celebrated "De
mons" to explain a simi lar problem. I said it was not 
difficult so to modify this hypothesis as to reduce it 
to the level of an inflexible law, and thus bring it 
within the ken of a philosopher in search of a new 
tool. I suggested that the atomic structure of radiI)
active bodies was such as to enable them to throw off 
the slow-moving molecules of the air with little ex
change of energy, while the quicl{-moving missiles 
would be arrested, with their energy reduced and that 
of the target correspondingly increased. (A similar 
si fting of the swift-moving molecules is common 
enough, and is effected hy liquids whenever they evap
orate into free air.) The energy thus gained hy the 
radio-active body would raise its temperature, while 
the surrounding air would get cooler. I suggested 
that the energy thus gained by the radio-active body 
was employed partly in dissociating some of the gas
eous molecules (01' inducing some other condition 
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which would have the effect of rendering the neighbor
ing air a condndor of electricity) anfl partly in orig
inating undulations through the ether, which, as they 
take their rise in phenomena so disconneeted as the 
impacts of molecules,  must furnish a large contingent 
of Stokesian pulses of short wave·length. The short
ness in the case of these waves appears to approach, 
without attaining, the extreme shortness of ordinary 
Rontgen rays. 

Although the fact of emission of heat by radium is 
in itself sufficiently remarlmble ,  this heat is probably 
only a small portion of the energy radium is constantly 
sending into space. It  is at the same time hurling off 
material particles which reveal their impact on a 
screen by luminous scintillations. Stop these by a 
glass or mica screen, and torrents of Riintgen rays 
still pour out from a few milligrammes of radium 
salt, in quantity sufficient to exhibit to a company ail 
the phenomen a of Riintgen rays, and with energy 
enough to produce a nasty blister on the flesh, if kept 
near it for an hour. 

In .conclusion, if it is not too much trespassing on 
your space, I should like to eX]Jress the great admira' 
tion which I have, in common with all English men ot 
science, at the bril liant discovery of radium, and its 
unique prolJerties-the crowning point of the long and 
painstaking series of researches on radi o-active bodies 
undertaken by Prof. Curie and his talente(l coadjutor, 
Mme. Curie. 

I remain, Sir, your obedient servant, 
WILLfAM CnooKEs. 

In a subsequent letter to the Times, Sir William 
Crookes writes : 

"According to the hypothesis I ventured to formu
late, � have little doubt that radium would cease to 
show Its peculiar properties in a perfect vacuum. But 
such experiments at present are impossible of perform
ance. What we call a 'high vacuum' is only a vacuum 
by courtesy. Most experiments in so·call ed .high vacua 
h ave been performed at an exhaustion o-f about a mil
lionth of an atmosphere, at which the phenomena of 
the radiometer, radiant maUer, X-rays, and electric 
non-conduction can be obselved. But what does an ex
haustion to the millionth of an atmosphere really 
mean? Practically nothing! It may seem that when 
the originally tenuous air is reduced to the millionth 
part of  its bulk, so little will be left that we are j usti
fied in neglecting the trifling residue and in applying 
the term vacuum to space from which the air has been 
so nearly removed. This, however, is a fallacy due to 
our difficulty in grasping the meaning of high num
bers. In  the present case the original number is so 
high that division by a million appears to make a 
scarcely appreciable difference. For instance : 

"A glass bulb similar to those used in high vacua ex
periments. five inches in diameter, contains mOTe than 
a quadrillion (1 ,000000 ,000000.000000,000000) mole
cules. Now, when the bul b is exhausted to the mil
lionth of an atmosphere, it still contains more than a 
trillion (] ,000000,000000,000 000) molecules - quite 
enough matter to produce all the effects demanded by 
my hypothesis ."  

. • 1 .  

"EGYPTIANIZED" CLAY . 

A discovery which gives good promise of affecting" 
the clay industry and its various branches has been 
made by Mr. E. G. Acheson, of Ni agara Falls. Whil e 
experimenting in crucible manufacture, Mr. Acheson 
had occ:lsion to search for a clay possessing certairt 
qualities. He experimented with domestic and fo-reigr1 
clays, and wondered wily German clays were esteemed 
superior t o  American. He realized that in some man
ner Nature had given them different treatment ; that 
something had been mixed with them, possibly through 
water, that increased their plasticity. He began a 
series of experiments, and gathered all tpe informa
tion he could in regard to clays. Among other facts 
that commanded his attention was the seventh verse 
of the fifth chapter of Exodus, wh ich reads : 

"Ye shall no more give the people straw to make 
brick, as heretofore; let them go and gather straw 
for themselves ."  

The twelfth verse of the same c hapter and book also 
interested him , for it reads : 

"So the people were scattered abroad throughout 
all the land of Egypt to gather stubble instead of 
straw. "  

M r .  Acheson secured a quantity of straw, a n d  had 
it sen t to his labo-ratory. There he boiled it in hot 
water, and the liquid he obtained was of dark red 
cclor. This liquid he used in the treatment of clay, 
and found that it was excell ent for increasing the 
plasticity. He sought out the principle,  and deter
mined that the agent was tannin. He treated other 
clays with water in which tannin was in soliJtion, 
and realir,ed that he had found the secret and made a 
most important discovery. 

The name given by Mr. Acheson to clay treated by 
t i s  process. is "Egyptianized clay." He has discovered 
that it is practicable so to treat clay and other earthy 
materials as to insure greater strength in the prod-
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ucts made therefrom, also to greatly reduce the shrink
age and warping in the process of drying and baking, 
and also to increase the solubility and the plasticity 
of the material. By his process, non-plastic clays may 
be rendered plastic, and plastic clays made more plas, 
tic by treatment with tannin or an agent having the 
astringent tannin principles. 

I t  has been found, not only by Mr. Acheson , but by 
experts of the highest standing in the country, that 
clay sO' treated is changed in a most remarkable man
ner. So little as one-half of one per cent of tannin 
develops a wonderful effect, requiring 13  per cent less 
water to make the clay soft. The maximum effect of 
the process and treatment, however, seems to be ob
tained by the use of two per cent of tannin in a ten
day treatment. The treatment consists merely in keep
ing the clay wet with water, so that tannin is dis
solved. In the burned form the strength of the clay 
is  increased 5 0  per cent, while in the sun-dried form 
it is increased in tensile strength 350  per cent. Tests 
on several clays show this to be true. I t  is also ob
served that the Acheson treatment removes the crack
ling tendencies of many clays. In cases where clay 
articles are to be made of a certain size, they can be 
made more exact by the Acheson process, as there is 
less shrinkage. All parts intended to carry loads may 
be greatly increased in strength, while there is de
creased porosity. Many of the plastic clays are ofi 
color, but non-plastic clays of desired color will be 
brought into service by the Acheson process. As the 
sun-dried clay is made stronger than the burned 
article, it is evident that there will be a big saving 
in coal bills. In making glass pots it now takes 
months to "age" or temper the clay, while with the 
Acheson prO'cess the maximum effect is obtained in a 
ten-day treatment. It is told of the Chinese that the 
people of one generation prepare the clay for the uS(! 
of the next, all of which time is spent in making the 
clay plastic . Under the Acheson process the results 
are said to be more pronounced in ten days than ob
tained by old methods in years. 

••••• 
SCIENCE NOTES. 

Horseshoeing has evidently been reduced to a science. 
At least that is what we may infer from the fact that 
the National Association of Master Horseshoers intends 
to establish a college devoted to the trade. The pur
pose of the institution, it must be confessed, is ad
mirable.  A course in horse anatomy, the study of ele
mentary chemistry and metallurgy, and the rudiments 
of veterinary surgery are to be included in the cur
riculum. 

Recent British Admiralty charts give the eastern 
limits O'f the Gulf Stream in different months as fol
lows : 

January : The stream does not reach to the eastward 
of 20 deg. W. and a southeasterly set is apparent off 
Ireland. 

February: In latitude 5 5  deg. N.  it reaches 15 deg. 
vV.; a southeasterly set is found to the westward of 
Ireland, etc. 

March: I t  has advanced to the coast of Ireland . 
April: In 55 deg. N. its limit has receded to 20 deg . 

W. and the Iceland south-going current begins to show 
itsel f north O'f 55 deg. N.  

May: The Gulf Stream and Davies's Strait cold cur
rent commingle in 47 deg. N. ,  27 deg. W., etc. 

June : Gulf Stream to 1 5  deg. W. in 52 deg. N. 
July: To the south of 56  deg. N.  it joins the I celand 

and Denmark strait current in about 48 deg. N. 
August : I t  extends to the north of Ireland. 
September : It  extends to the north of Scotland.  
October: I t  is found in 1 0  neg. W. at 59 deg.  N. 
November : The stream is traceable to 19 deg.  W. 

in 5 9  deg. N. 
December: I t  is difficult to trace the stream east of 

40 deg. N, in 45 deg. W. 

Prof. F.  D .  Baker, a noted biologist, who is con
nected with the Stanford University, of Califo'rnia, has 
just returned to San Prancisco from an extended trip 
to Central America, where he has made a very careful 
study of the forests of Nicaragua. The most important 
discovery made was the finding and classification of a 
tree from which a substitute for cork has been derived. 
Prof. Baker found the woods of Nicaragua to contain 
three hundred distinct varieties of trr:: es. For the last 
few years a bark which is a good substitute for cork 
has been shipped to the United Stales, but it has never 
been scientifically ascertained from what species of 
tree this bark has been obtained. Prof. Baker found 
that the bark came from the roots of the anona, a tree 
lhat very closely resembles the ordinary cottonwood 
of the United States. The anona grows along the water
courses and in the lowlands. Specimens were brought 
back O'f the fauna of the western slopes of the Coast 
Range in Nicaragua. Prof. Baker, while absent, made 
a careful investigation of the various diseases to which> 
coffee and the coffee plant is liable in Central America. 
On this important subject, as well as the matter oof hi� 
very interesting tree and biological discoveries. Prot. 
Baker will soon submit a somewhat elaborate report. 
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POWERFUL RAILROAD WRECKING CRAttES. 

The remarkable increase which has been made in 

recent years in the size of rolling stock for the equip

ment of American rail roads has necessitated the con

struction of wrecking appliances on an equal l y  exten

sive scale. 

Wrecking cranes are now constructed ranging as 

high as over 50 tons capacity, but they can be 

manipulated so dextrously that even greater weights 

can be moved if desired_ The 50-ton type is not in

tended to l ift tile complete locomotive which i s  now 

in use in passer,ger or 
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derailed, but several cars and the engi ne thrown down 
an embankment into the river whose course lies paral

lel with the t racks. The l ocomotive went f;0 far into 

the water that but a few inches of the cab were l eft 

exposed. The nearest wrecking crews were i mme

diatel y summoned, and as the locomotive was not ex

tensively damaged, it was decided to pull  it out of the 

river if possible, and place it upon trucks to be hauled 

to the repair shop. A double crane was brought into 

service. One of the cranes was attached to the rear 

end of the lo.comotive by a ho-ok connected with a 

rllnning gear illustrated, were once in common use 

tl;roughout the United States. 

The central car is one witn which the public is 

generally acquainted. It is the standard high-speed 

city ami suburban electric car of the day. Most resi

dents of New York who have had occasion to go to 

New Jersey have had experience with the speed and 

easy-riding qualities of these North Jersey double

truck cars. Large, comfortable, and roomy, they are 

apparently all  that cou l d  be desired, and are now the 

latest thing in street railroading. They represent, 

very perfectly, the "Pres

ent." freight service, for exam

ple, but can readily handle 

the engine when stripped 

of what might be called its 

movable parts. It is of 
such a capacity, however, 

that it can transfer a load

ed freight car of the 

largest size as far as its 

arm will  allow it to reach. 

The plan of construction of 

the 50-ton crane i s  quite 

similar to that of the 

smaller sizes, but upon 

the body of the platform 

car su ppo·!'ting it is mount

e d  a steel bed weighing 

nearly 8 tons. Upon this 

casting the jib thrust trav

els on a ro ller path. To 

the outside of the crane 

are fastened the boxes fOI' 

the shafts which operate 

the hoisting mechanism, a s  

well as those f o r  the shafts 

which vary the radius of 
the jib and slew the crane_ 

The power is furnished by 

double engines, each hav

ing cylinders 9 inches i n  di

ameter by 1 2-inch stroke. 

The boiler is of the verti

cal type, being 50 inches RAILROAD WRECK NEAR PITTSBURG. DOUBLE CRANE HAULING A 50-TON LOCOMOTIVE FROM THE RIVER. 

The car on the ri ght 

shows what w e  may ex

pect in the immediate fu

ture. It is one of a large 

number in course of con

struction for the Aurora, 

Elgin, and Chicago line. 

A car of this type recently 

ran from Chicago to Au

rora-a distance of 35 

miles-in 34 minutes, or 

at a speed of nearly 62 
miles an hour, including 

several sl.ow-downs. The 

lower i l l  ustration repre

sents the first shipment of 
ten of this type of cars, 

built by the John Stephen

son Company. The floor 

frame is of steel, on 

whi ch a body of wood is 

mounted. There are two 

compartments i n  each car, 

one of which is the 

smol{er, and the other for 

the ordinary passenger ser

vice. Between them comes 

a toilet room. The ends 

are completely vestibuled, 

and arranged in a manner 

somewhat similar to those 

of steam coaches. For the 

in diameter and 9 feet in 

height. The crane can b e  operated ei ther w ith or 
without the hook and block, and is provi ded with from 

75 to 100 feet of wire· rope, so that it can hand l e  

weights a t  this distance, although, when necessary, 

another line can be bent on in case the crane cannot 

be mO'ved sufficiently near the weight to be handled. 

Additional stability is given the car by a system of 

telescopic outriggers, under which can be placed jacks 

supplied with the machine. This type of crane will 

lift 50 tons at a jib radi us of 20 feet with the jib ill 

position, whil e  its weight in working order is about 77 

tons. 

Another type of crane which i s  favored for w recking 

pu rposes is what is known as the double crane. As 

its name impli es, it consists of two single cranes 

mounted on a platform car, each being ope rated inde

pendently of the other if desired. The average size of 

thi s type represents 40 tons total l ifting capacity, but 

this can also be increased if desi red . The double crane 

is especially available when it is desi red to distribute 

lifting power to more than one portion of a weight. 

An interesting illustration of the work of this appar

atus was recently given on the Pennsylvania Railroad 

near Pittsburg, where a passenger train was not only 

block and tackle, which in turn was fastened to the 

crane by wire ropes. The other crane was connected by 

a single wire cable to the forward portion of the en

gine. Steam was turned into the cylind ers, and the 

weight, which represented over 50 tons, was hoisted 

out of the river and 1,)p the bank without difficul ty, the 

bank forming an incline which assisted in the move

ment. Although, as already stated, the cranes repre

sented but 40 tons lifting capacity in all,  they were 

so skillfully manipulated that the engine was righted 

and placed upon the t rucks. 

. .'. 
PAST, PRESENT, AND FUTURE OF THE CHICAGO, 

AURORA, AND ELGIN RAILWAY. 

In tile upper illustration three styles of cars for 

street railroad service are represented. That on the 

left is the famil iar horsecar of only a few years ago. 

The type i s  still  built, and the car photographed is one 

o·f a lot recently shipped to the city of Meri da, Mexico. 

The design is one which represents the latest achieve

ment in horsecar practi ce, although for northern cli

mates a raised roof would u sually be added. Street 

cars of this general design, and mounted on the 

interurban service the 

thi rd rail is used, but within the city lim its, where 

they use the street railroad tracks, the cars are pro

vided with the usual trolley pole at each end. Run

ning, however, in pairs, they are all provided with end 

entrances. The carf; without electrical attachments 

are used as trailers. These cars have been designed 

and built to maintain a speed of 70 miles per hour 

and upward. 
------ _ ........... ------

The Delaware & Lackawanna Company ha,s made 

r,reparations to establish a great electrical power house 

at its Hampton colliery in Keyster Valley. Power 

will  be supplied to the sixteen colleries in that region. 

About a thousand mules and many drivers and other 

employes wilt be dispensed with. In stead of oil  lamps, 

electric lights will  be used. The Lackawanna has for 

some time been experimenting with electric drills  and 

cutters i n  its Bellevue colliery, and has found them 

to work in an eminently sati sfactory manner. It 
has an electrical breaker at the Auchincloss colliery, 

Nantkoke, which has given the utmost satisfaction, 

and it i s  only a matter of a short time before electric 

breakers will be established throughout the company's 

entire system. 

THE EVOLUTION OF THE CHICAGO, AURORA, AND ELGIN RAILWAY. 

FIBST SRIl'lIlENt OF RIGR·&l'EED ELECTIi.IC RAILWAY OABS rOB TRE AURORA, ELGIN AND CRICAGO RAILWAY. 
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MODERN DEVELOPMENT OF THE STEAM 
TURBINE. 

BY FRANK c. PERKINS. 
Lately there has been a vast amount of work done 

both in this country and in Europe in connection with 
t h e  development of 
steam turbin es;. That 
the most prominent en
gineers in England, Ger
m a n y, Switzerland, 
France, and America 
have unbounded faith 

Scientific America.n 
fits, but still no great tendency to leakage. The Cur
tis steam turbine, which is being developed in Am
erica by the General Electric Company, also employs 
a series of impulse wheels for obtaining the neces
sary moderate speeds required. This turbine in a 

8g.2. 

General Eiectric Company, at Schenectady, aL.d it is 
fair to suppose that its efficiency and general operation 
have been highly satisfactory, as a number of steam 
turbines are now being constructed by this company 
in their works in sizes up to 5 ,000 kilowatts. These 

NOZZI..£ 

MOVINf3 BLADES 

ST-1TIONItRY BLADES 
MOVING- Bl-AOES 

STATIONAIIYBLADt=S 

MOVING- BLIIOE:S 

turbines are of the ver
tically revolving type, 

in the future of the 
steam turbine, particu
larly in connection with 
electrical power plants, 
is shown by the fact 
that the greatest elec
trical manufacturers in 
each of these countries 
have recently taken up 
this type of steam prime 
mover, and are now in
stalling turbo-dynamos 
in sizes up to 5 ,000 kilo
watts. I t  is not sur
prising that the steam 
turbine is  meeting with 
such favor, when its 
high efficiency, it� low 
cost, and the small 
space it  occupies are 
compared with the high
power, slow-speed steam 
engines which are now 
directly connected to en
ormous fly-wheel alter
nators. It is frankly 
acknowledged by emi
nent steam and electric
al engineers that there 
is a great probability 
that the immense com
pound and triple-expan
sion slow-speed engines, 
with their large revolv
ing field alternators, 

CURTIS ELASTIC-FLUID TURBINE. SECTION SHOWING FIXED AND MOVING 
BLADES. 

the alternators being 
mounted on the top of 
the same. The floor 
space occupied by Ihe 
5 ,000 kilowatts un it, as 
well as the size of the 
alternator direct con
nected to the turbine, 
are so small as to cause 
wond:>r to the engineer 
when gazing at the 
same time at the 60-foot 
revolving field alter
nator, supplying only 
3,500 kilowatts at 7 0  
revolutions per minute. 

The buckets of these 
steam turbines are cut 
from the solid steel by a 
specially designed ma
chine tool, instead of be
ing fastened to the re
volving part by mechan
ical means. The tur
bine was invented by 
Charles G. Curtis in 
1896 and 1897.  I n  the 
application of Mr. Cur
tis of August 4, 1896,  he 
says: "The object I 
had in view is to pro
duce an elastic-fluid tur
bine in which the steam 
is delivered simultane
ously to an entire annu
lar range of reiating 
vanes. This I accom
plish by the employment 
of an annular delivery
nozzle expanding or di-

DIAGRAM SHOWING SMALL FLOOR SPACE OCCUPIED BY THE CURTIS VERTICAL TURBINE. 

which have been so extensively installed up to the pre
sent time, will  soon become obsolete, their place being 
taken by the comparatively small steam turbo-alterna
tors now being developed by the leading American 
and European manufacturers. 

The Rateau steam turbine is being introduced in 
France by Sautter, Harle & Co., of Paris, and in Swit-

thoroughly practical and highly efficient state is  said 
to be about ready to be placed upon the market, and 
its great Simplicity, small size for a given output, 
and low cost in comparison with the large steam en
gines now in use, bespeak for it a great fuiure. A 
horizontal type of the Curtis steam turbine has been 
in operation for some time at the power house of the 

verging in the direction of flow of the fluid and convert
ing the 'pressure of the fluid largely into velOCity before 
it strikes the first set of movable vanes. The movable 
vanes consist, preferably, of two or more sets mounted 
upon the periphery of the drum and separated by inter
mediate annular sets of stationary vanes which are 
mounted upon the shell. The annular working pas-

sage-i. e., the zerland and else
where by the Mas
chinenfabrik Oer
likon, of Oerlikon, 
near Zurich. The 
steam turbine de
signed by Prof. 
Rateau consists of 
a number of La
v a l or Pelton 
wheels arranged 
in series on a 
shaft, e a c h of 
wh ich revolves in 
a separate cham
ber, a n d  t h e  
whole forming a 
multiple-step im
pulse turbine, the 
steam being con
veyed to th e vanes 
on the wheels by 
distributing noz
zles which are 
fixed, and the ex
pansion t a k i n  g 
place in the lat
ter. There are 
two s i z e s of 
wheels in the tur
bine, one of a sys
t e m  of fifteen 
smaller wheels, 
and another of 
ten wheels which 
are larger in dia
meter. The steam 
leaves each of the 
chambers at but 
little lower pres
sure than that at 
which it enters, 
the impulse due to 
the velocity of the 
s t e a  m particles 
being imparted to 
the vanes, while 
there are no close 

PARSONS 100 K. W. COllTINUOUS-CURRENT TURBO-DYNAMO; 220 VOLTS; 3,600 REVOLUTIONS. 

passage through 
the movabl e  and 
stationary vanes 
between the dis
charge of the noz
zle and the ex
haust-is enlarg
ed or expanded in 
the direction of 
flow of the fluid, 
so as to accommo
date, w i t  h 0 u t 
choking" the in
creased velocity 
as it progresses 
and also to com
pensate for and 
overcome the ef
fects O'f frictional 
retardation a n d  
the tendency to 
reconvert velocity 
into pressure by 
e d d y - currents, 

A PARSONS TURBO-DYNAMO WITH: VPPER CASING REMOVED. 

etc." 
The elastic-fluid 

turbines patent
ed by Mr. Cur
tis, u n d e r date 
of S e p t e  m b e r, 
1897,  are adapted 
to be used either 
as condensing or 
n o n  - condensing 
engines, by utiliz
ing th e elastic 
fluid at different 
ratios of expan
sion. In one of 
these designs, his 
turbine is divided 
into two parts, 
mounted upon a 
common s h a f t, 
one of such parts 
bein g adapted to 
convert into vis 
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v :va the pressure of elasti c-flu id from the  initial pres
sure down to approximately atmospheric pressure, and 
to transform it  into mechanical power, and the other 
pa rt is adapted to convert into vis vi'va the pressure 
of the elastic fluid from atmospheric pressure down 
to the pressure of a vacuum-exhaust, and to transform 
the same into mechanical power. 

The Massachusetts electric companies are to install 
Curtis turbines and generators built by the General 
Electric Company in units of 5 0 0  kilowatts and 2 ,000 
kilowatts with a total output of more than 30 ,000  hOTse 
power in their new power stations. The 3 ,000 horse 
power Curtis vertical turbines to be installed operate at 
a speed of 750 revol utions per minute, the steam 
pressure at the nozzle being 175 pounds per square 
inch. The alternators mounted upon the top of the 
steam turbines and directly connected generate a three
phase current of a frequency of 2 5  cycles and a pres
sure of 13 ,000 volts. The 1 ,000 horse power turbines 
operate at a speed of 1 ,800 revolutions per minute and 
have a total height of abOlit 12 '/:' feet, including the 
gene!'ator, while the diameter at the base is 7 2-3 feet. 
The al ternators driven by the Curtis turbines at the 
Newport Station are three-phase machines and generate 
a current of 2 ,500  volts pressure, the capacity being 
500 kilowatts. The diagram on the preceding page shows 
the general outline and small floor space occupied by 
the vertical turbines and alternators. The total height 
from the bottom of the foundation is about 18  feet, 
the foundation being 5Y2 feet high and 1 1  feet in dia
meter at the base. I t  is  of brick construction and 9 
feet in diameter at the top while it rests upon a cement 
bed 1 1;:i feet thick. 1'he Newport Station is  designed 
to have four steam turbo"alternators of 1 ,000 horse 
power each, which will be supplied with steam from 
Aultman & Taylor water-tube boilers. The steam en
ters the top of the turbines and exhausts from the 
bottom through a pipe 1 foot in diameter. The plant 
will be utilized as an electric railway power house as 
w ell as for supplying cu rrent for l ighting. 

The large 2,000 kilowatt General Electric turbo-al
ternators weigh abo'ut 9 5  tons each and have a total 
height of nearly 20 feet, the diameter at the base be
ing 1 2  feet. These machines, generating a three-phase 
alternating current of high potential, are capable of 
taking care Of an overload double their normal output 
for a short time, and the turning moment is far su
perior to that of  the ordinary slow-speed fly-wheel en
gine generator. These machines are to- be installed 
at power stations owned by the Massachusetts Electric 
Companies at Danvers, Mass . ,  Quincy Point, and Fall 
River, each having a capacity of about 10,000 ho'rse 
power. The current will be utilized for operating sev
eral hundred miles of electric railway on the Boston 
and Northern and Old Colony Divisions, now taken 
care of by a score of small power stations. 

The saving of space in a large power station using 
the vertical type of steam turbo-alternators will  with
out doubt be even greater than when the long hori
zontal turbo·alternators are employed. A comparison 
of the space required by a 100 ,000 horse power plant 
using the General ElectrIc turbines and the immense 
vertical and horizontal compound and trIple expansion 
slow-speed engines and revolving field alternators of 
large diameter, will go a great way toward the adop
tion of these new high-speed units. This i s  especially 
true in power stations where the cost of land is very 
high, and the other savings of the steam turbine, such 
as oil ,  labor, and repairs, should make the brilliant 
future of this new and yet old prime mover a fact. 
From all accounts the efficiency is  also equal to or 
greater than the best reciprocating engine, especially 
when the highest superheated steam is used. 

'1'he Parsons steam turbine is  being developed awl 
introduced in America by the Westinghouse El ectric 
and Manufacturing Company, and in England by thil 
British Westinghouse Company as well as by C.  A. 
Parsons & Co.,  while in Swi tzerland it is being manu
factured by Brown, Boveri & Co., of Baden ( Aargau ) .  

I n  America a number of 300-kilowatt steam turbines 
have been in successful operation for some time in 
the power plant of the Westinghouse Air Brake Com
pany. These machines operate at a speed of 3 ,600 revo
lutions per minute, and are directly connected to bi
polar alternators, having a frequency of 6 0  cycles per 
second. Among the many other installations of the 
Westinghouse-Parsons steam turbo-alternators may be 
mentioned those at the power plant o-f  the Hartford 
Electric Light Company. These consist of  2 ,500 horse 
power Parsons turbines directly connected to Westing
house 1,5 00-kilowatt 60-cycle 2-phase alternators. These 
are six-pole machines supplying a current of 2 ,400 volts, 
and operftting at a speed of 1 ,200 revo'lutions per min
ute. The weight of the revolving part is  14 tons, while 
the total, weight of the unit is 9 0  tons, and its length 
nearly 34  feet. 

Among the important plants in England in which 
Parsons steam turbines have been in successful oper
ation for some time, should be mentioned the four 75-
kilowatt units in the original Fourth Banks Station, 
pach of which operates a 2 ,000-volt single-phase alter
nator, having a frequency of 80 cycles per second. 
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The satisfaetory operation of these sets resulted in the 
i n s tallation of a number of other turbo-generators in 
this plant having a total capacity of 3 ,000 kilowatts . 
These machines were of various sizes up to 500 kilo
watts each, the dynamo'S being of both di rect and al
ternating current types. In the new Close works of 
the Newcastle and District Electric Lighting Com
pany, several turbo-dynamos, having a capacity of 1 ,000 
kilowatts each,  h ave been installed, while provision is  
made for increasing the capacity to 1 2 ,000 kil owatts .  
These 1 ,000-kil owatt Parsons turbines operate at a 
speed of 1 ,800 revolutions per minute, and are directly 
connected to- two continuous-current generators sup
plying direct current at 500 volts pressure. 

The sizes of the steam turbine unit have been rap
idly increasing, and many are now being constructed 
both in this country and in Europe for an output of 
5 ,000  kilowatts each. The British Westinghouse Elec
tric Manufacturing Company are now building and 
in stalling a number of these large units , driving three
phase alternators, which supply current at 10,000 volts 
pressure. These machines will be utilized in the elec
tric generating station of the Metropolitan Railway of 
London, the current being transmitted to various sub
stations, and there changed by rotary converters to r. 
continuous current for use on the railway motors. 

The Hrown-Boveri-Parsons steam turbines and dyna
mos have been quite largely installed in Europe and 
range in size from 100 kilowatts to 2,000 kilowatts . 
One of the smaller units consists of a 100-kilowatt con
tinuous-current dynamo directly connected to a Par
sons turbine operating at a speed of 3 ,500  revolutions 
per minute. The generator supplies a direct current 
of 220 volts and is  very similar to ordinary direct-cur
rent machines, except that a small number of poles are 
employed, and the diameter of the machine is small, 
while the armature i s  much longer than with ordinary 
direct-current types. It  has been found difficult to 
construct a machine which will  not spark at variable 
loads, on account of the small number of poles and 
high speed required. The Swiss engineers, hO'wever, 
have overcome this difficulty by employing a 'compen
sating winding which counteracts the magnetic field 
produced by the armature winding. 

I n  a comparison of a 400 horse power steam turbine 
and a compound steam engine of about the same out
put, it  was found that the steam consumption per kilo
watt hO'ur was 10 .5 ,  with an output of 400 brake horse 
power for the steam turbine, while the steam consump
tion per kilowatt hour was 1 2 . 2 5  kilogrammes with 
the steam engine, the output being 420 brake horse 
power. The steam engine operated '  at a speed of 1 5 0  
revolutions, a n d  h a d  a n  efficiency of 86  per . cent, the 
output in kilowatts being 284,  while with the steam 
tu rbine at full load, the output was 270 horse po-wer. 
The curves and data of this test also show that the 
steam turbine when operating at half load, o r  200 horse 
power, had a steam consumption of 11.4 kilogrammes 
per kilowatt hour, while the compound steam engine, 
with an output 0'[ 211 brake horse power, ha� a steam 
consumption of 13 .3  kilogrammes per kilowatt hour. 
In  a similar test, comparing a 600 horse power com
pound steam engine with a steam turbine of the same 
capacity, qperating an alternator of 400 kilowatts 'ca
pacity and 2 ,000 volts, it was found that the steam 
engine had a steam consumption of 1 3 . 4  kilo
grammes per kil owatt hour, the output being 670 
horse power and the speed 1 2 5  revolutio-ns per 
minute. The steam turbine operating at a speed 
of 3,000 revolutions per minute, with a pressure 
of 7.5 atmospheres, had a steam consumption of 
10 .5  kilogrammes per kilowatt hour, the output be
ing 600 horse pO'wer. The steam consumption of the 
compound engine at half load, or 305  horse power, was 
found to be 1 6 . 2  kilogrammes per kilowatt hour, while 
the steam turbine had a steam consumption of 12.8 
kilogrammes per kilowatt hour, the load being 300 
horse power. The curves of the comparison of steam 
consumption of the turbine alternator and generator 
driven by reciprocating engines show that the steam 
consumption at practieally all loads was greatly in 
favor of the steam turbine, while the actual steam con
sumption for the steam turbine was in nearly every 
case lower than that guaranteed by the Swiss engi� 
neers. 

The amount of oil used in lubricating a steam turbine 
is  very much less than that needed for ordinary steam 
engines, as the bearings are practically the only por
tion of the outfit which require lubrication. The actual 
cost of the oil for even the largest units is  guaranteed 
t o  be so small by the best makers of steam turbines, 
as compared with the oil required for the high po-wer 
steam engines,  as to be hardly worth mentioning. 

The governor on the Parsons steam turbine, as con
structed by the Swiss engineers, is  very close in  its 
regulation. The effect of the Parsons governor is to 
ch ange the duration o-f the periodic puffs of steam. 
According, to the tests of a 4 00-kilowatt turbine alter
nator, it  was found that the sudden dropping from 
three-quarter load to no load caused a variation of 
but about 2 lj� per cent in the speed.  The variation in 
voltage when this alternator was supplying about 200 

kilowatts and suddenly was operated at no load was 
only about 80 volts in 2,000, the speed being increased 
only about 3 0  revolutions, with a normal speed of 3 ,000 
revolutions per minute. 

• • • 
LAUNCH OF TEE " RELI ANCE ." 

Contemporaneously with the publi cation of our spe
cial Yachting and Automobile number, the new cup 
d efender "Reliance" was having her first taste of BaIt 
water, and the new challenger " Shamrock I I I ." was 
engaged in one of her most successful trials against 
" S hamrock 1." I n  the issue referred to, we so fully 
described the design and construction of "Reliance," 
that it  is not necessary to do much more now than 
point out how completely the photographs of the boat 
which we herewith publish agree with that account of 
the yacht. 

The events of the yachting seasons of 1901 and 
1902 ,  and the performance of certain very successful 
l1'acing craft in those two years, notably the cup 
yacht "Independence," and the sister boats "Neola" 
and "Weetamoe," which more than saved their time 
on the Herreshoff 70-footers last year, rendered it 
pretty certain in the judgment of the yachting 
"sharps" that, when the folding doors of the Herres
hoff building shed were opened, there would pass 
out through them a vessel of very extreme type. 
Consequently the exaggerated proportions of the for
ward and after overhangs of the new boat, as shown 
in our illustrations, caused no surprise, even though 
they are the work of such cautious and conserva
tive builders as the Bristol firm. 

In view of the rather demonstrative merriment 
which greeted the appearance of "Independence," with 
her hard turned bilges, her blunt forward and after 
waterline, and her h uge overhangs, each some 25 feet 
i n  length, it must have been something of a shock to 
the critics to witness, sliding down the ways on 
which the wholesome models of  "Columbia" and "Con
stitution" made their first bow to the public, a boat 
w hich so far out-Heroded Herod, that her overhangs 
divide up nearly 60 feet of the overall length of the 
yacht between them. 

At the same time i t  must be admitted that, with all 
118r exaggerated proportions, the boat bears a stro-ng 
family likeness to the modern Herreshoff boats ; and 
there i s  no denying that in drawing out her lines to 
such extreme length, Herreshoff has produced an ex
tremely handsome craft. As we explained in our pre
vious issue, the hard turn of the midship sections at 
the bilges is  softened out gradually as the forward 
and after ends of the waterline are reached, with the 
result that the overhangs themselves are very sym
metrical and show a sweetness of modeling whiCh 
goes far to redeem their disproportionate length. 'rhe 
deckline does not flow toward the bow and stern with 
so flat a curve as has been customary in earlier Herres
hoff boats, with the result that when the yacht is 
heeled, she will take a very long bearing, and there 
will be no hard spot o-r shoulder to pile up the wate,r 
when the vessel is driven at high speed-as happene�l 
in the case of "Shamrock 1 1 . ," and even more notice
ably in "Independence." The great beam of "Reli
ance," and the fact that her waterline i s  full, proves 
that her wetted surface will be very large ; and while 
the small deadrise and long flat floor will give her 
great initial stability, they will render it somewhat 
difficult to get her to heel to her sailing lines in 
light winds. These characteristics combined will ren
der her relatively less speedy in light weather, par
ticularly if there is a troubled cross sea running. But 
with every added pound in the pressure of the wind, 
and every added angle of heel, the boat, to our 
thinking, will show great increase in speed, and even 
in spite of the excellent work which is  being done by 
"Shamrock I l L, "  on the other side, she should prove 
to be the fastest 90-footer afloat. 

One of the most striking features in the boat is  the 
100ng drav.-n-out bow which projects nearly thirty 
feet beyond the waterline. Only a small proportion 
of  it  can be utilized for gaining sailing length ; for 
"Independence" at thirty degrees heel only added five 
feet of length forward, and she was even flatter 
than "Reliance." Driving into a head sea, she will 
take the seas a little earlier but not so much earlier 
as to compensate, one would think, for the carry
ing of so- much added bow weight at a height of 
eight or nine feet abo-ve the water. Many yachtsmen 
will wonder why the bow was not made shorter rela
tively to the stern ; for in a low, lo-ng stern such as that 
of "Reliance," every foot of length can be utilized. "Re
liance," however, is regarded even by her designer as 
something of an experiment, and only the actual test 
in a jump of a sea off Newport or Sandy Hook can de
termine the value of such an extreme bo-w. 

When the new craft was fairly afloat, it looked as 
though she might sit a little low in the water when 
her spars, sails, anchor, crew, etc . ,  which will  weigh 
about 1 9 ljl tons, were put aboard ; and although her 
full waterlines give her great buoyancy, it is  not prob
able that much, if anything, can be gained by a short
ened waterline when she comes to be measured. 
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Unquestionably the new cup defender is the most 
interesting 9 0-foot racing yacht that HerreshQff has 
built.  She is certain to be fast, and under certain 
conditions extremely fast. Judged on her lines, 
power, and huge sail plan, she should beat "Sham
rock I l L ; "  but the latter boat, up to the hour of her 
disaster, was certainly doing wonderful work against 
" Shamrock I . , "  herself a greatly improved boat_ 

• • • •  
Where the Mississippi Floods Originate. 

Those who look upon the great yellow river that 
flows past the city of New Orleans, never realize what 
a vast flood of water and what an enormous assem
blage Qf forces are concentrated in its movement_ 
The area drained by this river and its tributaries 
equals one-third of the territory of the United States_ 
This area may be divided into the following drainage 
basins, with their respective areas : 

Sq_ miles_ 
The Missouri River _ _ _ _ _ _ _ _ _ _ _  . . . . . . .  518,000  
The upper  Mississippi . .  _ ' . . . . . . . . . . . . .  169 ,000 
The Ohio River . . . . . . . .  _ _  . .  _ . . . . . . . . .  214,000 
The Arkansas and White . . . . . . . . . . . . . .  189 ,000 
The St.  Francis River . . . . . . . . . . . . . . . .  10 ,500  
The Red River . . .  , . . . . . . . . . . . . .  _ . . . . .  97 ,000  
The Y azoo River . . . . . . . . . . . . . . . . . . . . .  13 ,850  
The small tributaries . . . . . . . . . . . . . . . . .  28 ,688  

This  immense area covers some twenty-eight States 
of the Union, extending from the 3 5th to the 5 0th 
para:llel of latitude, and from the 79th to the 114th 
meridian Qf longitude. Although the greatest tribu
taries come in from the West, draining as they do the 
wide regions extend ing to the Rocky Mountains, fortu
nately for the people along this mighty river the rain
fa ll  over that region is smal l ; otherwise the Mississippi 
Valley would be wholly untenable. I f  the Missouri, 
which is 3,000 miles long, carried as much water in 
proportiQn as does the Ohio, which has a length of 
only 1,200 miles, the main river would . be five times as 
great as it is. 

The Ohio is the chief factor in producing a flood, 
but alone its waters are comparatively harmless when 
they get into the main river. When they are sup
plemented by freshets out of  the Arkansas and the 
Red, h owever, tIley become dangerous. The upper Mis
sissippi is only to be feared when its frozen waters 
break into a thaw earlier than usual.  The·  Missouri 
waters seldom come before June. 

• • • • • 
'.I'he C urre n t  S u p pleOle nt_ 

The current SUPPLEMENT, No. 1425 ,  opens with an 
archreological article on the construction of the Roman 
camp at Lambessa. The article is well i l l.ustrated by 
two handsome photographs . "New Stereopticon Ap
paratus" is the title of a description of new projecting 
devices used in France. M. A. Dastre tells much that 
is instructive of salt and its' physiological uses. The 
rug industry of the Caucasus and of the Transcaspian 
countries is  described in a picturesque account. By 
far the most important electrical article in  the issue 
is that by Emile Guarini on the "Development of the 
Marconi System of Wireless Telegraphy," which article 
is to be continued through three numbers of the Sup
PLEME:'>T. Each installation will be fully illustrated 
with diagrams and photographs .  Don Maguire presents 
a vivid picture of the terrors of Death Valley. Alcohol 
figures prominently these days as a fuel . For that 
reason two articles, one on the use of alcohol as a 
fuel and illuminant, the other on the results of tests 
of alcohol motors in Germany, should not be without 
interest. A new process for making briquettes is des
cribed_ M . A. Verneuil 's paper on the artificial produc
tion of rubies by fusion is  published. 

• .  e I .  
Ex(' avatio n o t· Preh ist o ric B o n es. 

Prof_ Warren Morehead, of Phillips Acade!lly, Ando
ver, Mass. ,  has discovered on a farm east Qf Hopkins
ville, Ky., what is  presumably the burying ground of 
a prehistoric people. Ten skeletons in a fair  state of  
preservation were exhume d .  The bones are probably 
those of an extinct race of mound builders. The skele
tons were discovered in receptacles bui lt of flat stones. 
Stone utensils were alsO' found. 

• • • IS: 
A Scottish power scheme Qf great interest is that 

which has been recently approved by the British Par
liament, and which will soon be under way. I t  is pro
posed to generate electricity in the vicinity of the 
coal mines, and to transmit it to the city of Glasgow 
and industrial establishments along the Clyde in the 
neighborhood of that city_ Three generating plants 
will be established, located at YQker, Motherwell, and 
Crookston, and the ultimate capacity of this trio will 
be 25,000 horse power. The two first mentioned will 
be built at once, but the initial installation will  
be only about half of the total contemplated. 

. , . , . 
The Maryland School for the Blind has issued the 

first general dictionary ever published for the use of 
the blind. The work comprises 18 volumes, and con

tains definitions of 40,000 words. 

Scientific American 

Bird Catching by a Snake. 

To the Editor of the SCIENTIFIC AMERICAN : 
Allow me to add a chapter to your late article on 

snakes. Some thirty years ago a Shoshone I ndian 
told me that a rattlesnake used the rattles on his tail to 
catch birds. In l ess than two hours I saw an illustra
tion of it .  The snake hides himself in the tal i grass 
and imitates the buzzing of a bee. The insectivorous 
birds, such as the phcebe and kingbird, are attracted 
by the sound, and become an easy prey for his snake
ship. I have seen rattlesnakes concealed in the dense 
foliage of trees twenty feet from the ground practis
ing the same deception on the birds and getting the 
bird every time. G.  A. FITCH. 

Reading, Cal. ,  March 22,  1903 .  

... ' . ..  

C l o u d s  of Pollen D ust i n  the South. 

To the Editor of the SCIENTH'IC AMERICAN :  
I n  your issue of this date reference is made to a 

shciwer of volcanic dust that fell in the city of Athens, 
Ga. , March 1 7 .  

Similar showers fell in t h i s  district. I t  is a common 
occurrence in all the great pine belts when their 
pollen is  blown about in clouds. I send you samples 
of this dust as it fal ls from the flowers, and evidence 
of its deposit on leaves that floated in ditches. 

Closer investigation might identify the Georgia 
shower as the result of a similar cause. 

Biloxi,  Miss . ,  April 4 ,  1 9 0 3 .  JAMES BRODIE. 
[Our correspondent is undoubtedly correct in his 

tb eory. Letters have been received from correspond
ents in other parts of the South confirming his state
ment. The dust on the leaves sent by our corres- ' 
pondent closely resembled finely powdered sul
phur.-ED.] 

.. ' 0 ' " 
llIa .. �anese on Manll at l a n  Island. 

To the Editor of the SCIE:'>TIFIC AMElUCAN : 
In the spring of 1901,  while noticing some geological 

conditions on Washington Heights in Manhattan Bor
ough, I found on 146th Street, between Broadway 
and Amsterdam Avenue, some sharp points of schist, 
so black as to be noticed even from a distance. At first 
sight I thought they were smoked by bonfires, but after 
special attention I found them too many in number and 
varieties and in impossible locations for such an ex
planation . On closer examination they were found to 
be thin weathered incrustations of schist, varying 
from yellowish-brown to jet black, and they were found 
not only in that neighborhood, but almost all over the 
Heights at certain points on fresh-cut surfaces well 
exposed to the sun. 

About two months before this, I had already found 
at 161st Street and Broadway, a bluish-black mineraI 
"vhich seemed to be psilomelane or wad by the out
ward look, and had l,ept specim ens in qty collection. 
Thought about this mineral and the black incrusta
tions of the schist suggested to me that I test them 
chemically by a few ' drops of hydrochloric acid and 
pg.tassium iodide and starch test paper. The test 
proved the mineral and specimens from the black 
incrustations to be wad o r  black oxide of manganese. 
This was a sufficient hint to suggest the existence of 
silicate of manganese in the schist, which being de
composed must be found deposited as wad somewhere 
OIl the island or in the harbor. I followed that, too, 
and at many fresh cuts found the schist plainly show
ing the rhodmite ( MnSiOa) or  tephroite ( MnSiO.) 
while their decomposition could be noticed at different 
points, according to the length of the time of their ex
posure, in different shades of  bluish-gray or red to 
brown and black. According to my very limited ob
servation, there are two traces of decomposition of 
the  oxide on the Heights, one at a crevice of the schist 
between 161st and 162d Streets, on the east side of 
Broadway, whence a specimen can be seen at the 
Museum of New York University, and the other in  a 
glacial sandy deposition at 158th Street and Broadway, 
about six feet below the surface. The main deposi
tion must be sought for elsewhere. It  may be under 
some glacial debris on the island or in the harbor. 

Manganese oxide being one of the most valuable 
minerals of the day, it is well worth the special atten
tion of the city surveyors to locate the main deposi-
tion i f  possible. M. A.  YESHILIAN. 

New York City. 
... . .  1 .  

A Sche tlle for P u mping 'Wa ter 3 8 0  Miles i n  
A u slralia. 

To the Editor of the SCIENTIFIC AMERICAN : 
On Monday, January 19 ,  there was opened at Kal

gurli, West Australia,  what is claimed to be the longest 
and biggest pumping scheme in the world .  The plant, 
which is now in full working order, will pump 5 ,000 ,000  
gallons of water daily, 387  miles, from the Helena reser
voir near the sea, to the big terminal reservoir  at 
Bulla Bulling in the heart of the gold fields_ To do 

this there are over 380  miles of 2 Y,-foot pipes, with 
twenty pumping stations along the route, at which six
ty-five big pumping engines are in use. 

The work has been made necessary by the great 
scarcity of water on the famous Kalgurli and Cool
gardie gold fields. This district, which is over ' 400  
miles inland, and which embraces such big mines as 
the "Great Boulder," "Ivanhoe, " "Lake View Consols," 
and "Association"-whose output of gold is measured, 
not by ounces, but by tons-has a very scanty rainfall ,  
no rivers, and no fresh water lakes. Even the water 
in the wells is almost always salt Qr brackish and un
fit for general purposes. The residents, therefore, h ave 
had only two methods by which to supply their wants 
-dams to catch the surface water, and condensing 
plants hy which the salt and brackish water was puri
fied. The first of these was unreliable and the second 
expensive.  

In 1895  the then Premier of the State, Sir John For
rest, during a trip, made in very hot weather, to the 
gold fields, saw plainly that, with the grQwth of the 
d i strict, a good and reliable water supply was an 
absolute necessity. Out of this trip came the present 
scheme. The great difficulty was the fact that the 
nearest ' permanent water was 350 miIes away, and that 
no supply by gravitation was possible owing to the 
high level of the gold fields. After much surveying 
and explQratory work a pumping scheme was decided 
on, and in 1898 tenders were accepted for the work. 
I t  speaks wel l for all concerned that only seven years 
have elapsed between the conception and completion 
of the work. 

The cost of the scheme will total about £ 2,850,000,  
and of course the work of pumping will fQrm a big an
nual charge. Some 64,000 pipes were used in the work, 
all being made by . Messrs. Mephan Fergusson's ( Mel
bourne ) patent locking-bar process, which was ill  us
tI'ated and explained in the SCIENTIFIC AMEIUCAN some 
time ago. The manufacture of these pipes used up 
9,000 tons of steel plates, and 4 ,000 tons of Trinidad 
asphaltum were used for coating them. The pipes are 
laid in shallow trenches, and owing to the great heat 
in the summer, trouble was caused at times by leak
age, through expansion. 

At the supply head, Helena, a splendid reservoir has 
been formed in a valley, with a huge weir, by which 
the water is  banked back some eight miles. This reser
voir impounds 4 ,600,000,000 gallons, and will be fully 
equal to all demands for very many years. At each of 
the pumping stations, reservoirs with a hol ding ca
pacity of 1 ,000,000 gallons each have been built, while 
at Bulla Bulling the main terminal reservoir will  hold 
1 2,000,000 gallons: The chief distributing reservoir, at 
Kalgurli ,  which is the most important gold fields cen
ter, holds 2,000,000 gallons. The towns of Boulder, 
four miles from Kalgurli,  and Coolgardie, a few miles 
further south, are the other leading centers within the 
immediate supply area. 

Owing to the heavy cost of pumping, the charges 
are heavy. Interest, sinking fund, maintenance and 
working expenses will total nearly £ 300,000 per an
num, reckoning on a supply of 2 ,500,000 gallons daily. 
To meet this the average charge for water will be 
six shill ings and sixpence per 1,000 gallons. This looks 
heavy, and would be considered oppressive under ordi
nary circumstances. But the conditions on the gold 
fields are far from ordinary, and even with this charge 
some of the mines calculate that they will save three 
or four shillings per ton in dealing with their stone. 
I f  the maximum supply-5,000,000 gallons daily-be 
needed, the charge could be reduced to abQut four 
shillings per 1,000 gallons . It  is believed that, owing 
to the high price of food, it will even be profitable to 
use the water for irrigation purposes on a fair area 
of land. Altogether the scheme is a great one, carried 
through in the face of much opposition and criticism, 
and there is a gQneral hope that it will mark the be
ginning of a new era on the gold flelds. 

FRANK S .  SMITH. 
Noorat, T�rang, Victoria, Australia. 

• • • • • 
Test of tile L e ba u d y  Airship. 

Dispatches received from Europe state that the Le
baudy airship made two ascents on the morning of 
April 13 . On its first trip the airship covered 19 kilo
meters, and attained an altitude of 200 meters. On 
the second trip, made a half hour later, 300  meters 
altitude was attained, and goo!! progress made against 
a strong northeast wind. A description of the air
ship has been published in these columns. 

• . • 1 -
Flooding a Burning Mine With Sea W a ter. 

Sea water is now used to extinguish the burning 
colliery of the Dominion Coal Company, Nova Scotia. 
Through a sluice cut from a dam on the shore of the 
ocean, sea water is  pouring in at the rate of some three 
and a haIr million gallons an hour. The pit is flooded 
up to the seventh level, but four more must be reached 
before the fire can be extinguished. I n  other words, 
450,000,000 gallons of water will be needed, and six 
days' time required. 
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" SHAMROCK III." UNDER SAIL. 
From our photograph, which shows " Shamrock 

I I I ."  under sail for the first time after her launch, it 
will be seen that Fife has given her a lofty and rela

Scientific American 

" SILOXICON "-A REFRACTORY FURNACE LINING. 
BY ORRIN E. DUNLAP • 

. Mr. E. G. Acheson, of Niagara Falls, has invented 
a process for making a new refractory material which 

taining silicon, oxygen, and carbon in chemical combi
nation ; very refractory under high temperatures, in
soluble in metals, i nert to both acid and basic slags, 
and readily shaped into any desired form of l ining 

or article. While siloxi
con is self-binding, and the 
use of a binding agent is 
not essential in the man
ufacture of articles, it 
c a n  be satisfactorily 
mixed with clay. But 
alone, in powder form, it 
can be moistened with 
water, formed into any 
desired shape, and fired. 
It  provides a refractory 
composition suitable for 
use as a refractory lining 
for furnaces or converters 
or as a material for fire 
bricks, crucibles, muffles, 
tuyeres, and the like. 

Mr. Acheson found that 
by heating carbon and si
lica or material contain
ing these substances, 
compounds containing sil
icon, oxygen, and carbon 
in chemical combination 

tively narrow rig. This is 
apparent, even if  we make 
allowance in the photo 
graph for the fore-shorten 
ing of her boom. Expe
rience with the more reo 
cent yachts has shown 
that a narrow and lofty 
rig gives better results 
than one that is low and 
long on the base ; for al
though the center of ef
fort is higher in the lofty 
rig, and the heeling effect 
greater, this is more than 
compensated for by the 
superior ability of this 
type in driving a yac h t  
to windward. No doubt it  
is this feature in the sail  
plan that has much to do 
with the fine windward 
work of the challenger. In 
the formal races and in
formal trials in which 
"Shamrock I." and " Sham
rock , I I I . "  have met, the 
latter was able not only 
to p o i  n t considerably 
higher than the older 
boat, but to do so and 
foot faster through the 
water at the same time. 
In running and reach
ing she is also supe
rior to " Shamrock I .," al
though not so strikingly 
so as in windward work. 
In the earlier trials, ill
deed, she seemed to be 
only just about able to NEW CHALLENGER, " SHAMROCK III.," RECENTLY D ISl\tASTED IN THE ENGLISH CHANNEL, 

are produced which are 
practical substitutes for 
refractory clays, magnesia, 
lime, and graphite in 
their application to high 
temperatures. While car
bide of silicon, carborun
dum, is made from carbon 
and silica mixed together 
i n  such propo'rtions that 
the carbon present will be 
sufficient to reduce the 
silica and form a carbide 
with the freed silicon, Mr. 
Acheson's iatest discovery 
is that when the amount 

hold the older boat in running;  but some changes made 
in her trim appear to have brought out the speed of 
the boat when running under spinnaker, and she now 
seems to be consistently faster on this point of sailing. 
It  is in reaching that the older boat is  best able to 
hold the challenger, but "Shamrock 1 . "  is  conceded to 
be very fast in reaching. In the first trial race sailed 
for cash prizes, in which there was a strong induce
ment for the skippers and crews of both boats to sail 
their craft for all that was in them, "Shamrock I I I . "  
won over a triangular course of 34 miles b y  6 minutes 
and 10  seconds actual time. The reports of  this race 
that have reached this side seem to agree that the 
margin would have been greater, had not a shift of 
wind assisted the older boat. The best work of the 
new boat was 011 the first round, when she gained 2 
minutes and 31 seconds on a run of 7 miles down the 
wind unQer spinnakers, and on the second leg when 
she gained 3 minutes 1 1  seconds in a beat of 7 miles 
to windward. On another occasion, in a 30·mile course 
of 1 5  miles to windward and return the challenger 
beat "Shamrock 1." by 17 minutes and 2 6  seconds, gain
ing 10 minutes on the 15-mile run down the wind and 
7 minutes on the beat back to the starting point. On 
another trial of 10 niiles to leeward and return the 
challenger gained about 2 1/� minutes down the wind,  
and 6 minutes and 3 seconds during the hour that was 
consumed in beating back 10 miles to the starting 
point. 

There i s  no denying that these performances on tht3 
part o f  a comparatively untried boat indicate that 
the defending American yacht will have a worthy com
petitor when they meet outside Sandy Hook. Of course 
their value depends entirely upon the speed of " Sham
rock 1 . ," which is  c'laimed 
by the designer of both 
boats, and by Capt. Wringe, 
w h o  formerly s a  i l e d  
" Shamrock 1 . , "  to be faster 
than she was in 1899 .  

h e  has seen fit to call "Siloxicon," and which has been 
referred to in a note published in these columns some 
time ago. It is an artificially made composition con-

SILOXICON AS IT COMES FROM THE FURNACE. 

of carbon is insufficient for the reduction of the silica 
and conversion of all the contained silicon in carbide, 
the reduction of the silica is incomplete, and a certain 
amount of oxygen is retained in chemical combination 
witn the sil icon, and compounds containing silicon, 
oxygen, and carbon are formed. 

The first electric furnace for the manufacture of 
siloxicon has been erected in the plant of the Interna
tional Acheson Graphite Company, on the lands of the 
Niagara Falls Power Company, at Niagara Falls. It is 
about 30 feet long, 8 feet wide, and is built up to a 
height of about 6 feet. It is larger than a carborun
dum furnace, but shorter than a graphite furnace. 
The walls are erected of brick loosely placed without 
the use of mortar. The raw material used is ground 
r,okc and sand to which sawdust may be added to in
crease the porosity. One thousand electrical horse 
power is used in the operation of the furnace. It  is 
Mr. Acheson's discovery that the manufacture of siloxi
con requires that the temperature of the furnace be 
kept below that of the formation of carborundum, as 
at or  about that temperature decomposi tion occurs, 
the silicon and carbon monoxide ' escaping from the 
furnace as vapor and gas, while the carbide of silicon 
remains in the furnace as carborundum crystals. To 
make it  more clear, it may be stated that siloxicon is 
formed at a temperature ranging from 4,500 to 5 ,000 
degs. F., carborundum at about 7 ,000 degs. and gra
phite at a still higher temperature: estimated. 

The carborundum furnace has a single core, while 
siloxicon is made in a furnace that has multiple 
cores, which is a feature patented by Mr. Acheson. 
The raw material is heaped about these cores, and 
when the furnace is opened the siloxicon appears in 

a gray-green, loosely cohe

" Shamrock I I l .,"  how
ever, has just had the mis
fortune to be dismasted 
during a squall,  as she was 
starting on a trial race off 
Weymouth . The wreck 
was caused by the parting 
of one of the weather 
shroud turnbucldes. T!li.S 
accident unfortunately robs 
the challenger of tile ad
vantage of her early com
pletion, and places her, be
cause of the delay of the 
sea voyage, one month he
hind "Re'liance" in her op
portunities for tuning up. I:iILOXlCON FURNACE. LENGTH, 30 FEET ; WIDTH, 8 FEET j HEIGHT, 6 FEET. DO UBLE CORES ARE USED. 

rent mass. It is  ground in 
a mill so as to pass 
through a No. 40 sieve. 
In  this powdered form it 
is ready for shipment in 
barrels to consumers, the 
present price being about 
four cents per pound. For 
many o f  the articles that 
will be made of siloxicon 
it  will be mixed with from 
10  to 25 per cent of plastic 
clay. The discovery of 
siloxicon solves a problem 
of great impo rtance in 
metallurgical work. It has 
been difficult to get a ma
terial that will withstand 
very high temperatures, 
especiall y  when played 
upon by fluxing slags. 
Such a, material must be 
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insoluble in metals and unoxidizable. Siloxicon pos
sesses all these qualities. At present most metallurgi
cal operations are conducted with high-grade fire clays. 
These have been improved upon by the use o-f chrome, 
sil ica, and magnesia, but the best of these fall far 
short of active needs, because of their low melting 
points or the reaction between the slags. As siloxicon is  
formed at a temperature of from 4 ,500 to 5 ,000 deg�. 
l�. ,  it  is  unaffected by a lower temperature, so that it  
cannot be touched injur
iously by the heat of any 
flame or fuel combustion. 
Where oil  is used as fuel, 
siloxicon will be received 
as a great boon, because it  
will  not melt  under the in
tense heat thus formed. 

Crucibles have already 
been made of siloxicon, 
and if it proves the mar
velo-us success expected in 
this  field,  it  will  do away 
with the necessity of  go
ing to Ceylon for crystal
line graphite. The impor
tance of this is best illus
trated by the fact that in 
1901 the consumption of 
Ceylon graphite in the 
United States amounted to 
$1,031,289, the greater part 
of this expenditure being 
in the steel crucible work. 

In one of he illustra
tions the first furnace fo-r 
the commercial manufac
ture of siloxicon is shown, 
while in another illustra-
tion is pictured the form of siloxicon as it is taken out 
of the furnace. To the left in this il lustration will  
be seen two crucibles made o-ut of the new material. 

. . .. 
THE T E LEGRAPHONE AND THE BRITISH POST 

OFFIC E .  
B Y  HERBERT c. FYFE. 

I was privileged the other day to witiless the working 
of an invention which has already been described in 
th ese columns and which is likely to prove of i mmense 
value to many different classes of the community. The 
"telegraphone" is a " recording telephone," ! that is t o 
say, a telephone that records and repr0'ducEs messages 
spoken into it. 

The photographs illustrating this article were spe· 
cially taken when the te'legraphone was being exhibited 
a t  a recent conversazione of the Institution of C i vil En· 

A LARGE TAPE TELEGRAPH'ONE FOR RECEIVING 

M ANY MESSAGES. 

A DESK 'tELE6RAPRONE. 
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gineers. Thanks to the submarine cable, messages can 
be sent to and received from all parts of the earth, and 
the purchaser of a halfpenny evening paper can read 
of events happening in every quarter of the globe. The 
telephone cannot as yet rival the telegraph , but each 
year the distance increases, and telephoning under the 
sea is  now possible across the Channel .  While the tele
phone has done much to facilitate com:nunication in 
cities and large towns, it cannot be denied that there 

USIN G THE TELEGRAPHONE AS A PHONOGRAPH. 

are many drawbacks connected with i ts  use .  Nothing 
is more annoying to find, after you have succeeded in 
"getting through" to the person to who-m you wish to 
speak, that the individual in question is "not at home" 
or · 'busy." The telegraph one records the message, so 
that it can be read by the recipient after he has re
turned or is no longer "busy." 

The advantages of the telegraph one over the tele
,raph are many. I t  is much easier to speak than to 
nite, and the telegraph one does your w riting for you. 

' The message takes less time to go, there is no chance 
for mistake, becau S'.e your words are automatically 
recorded, and you can make your message so private 
that it is known only to the person for whom it  is in· 
tended. The telegraphone , as readers of 
the SCIE:'>iT l F I C  A �IEB ICAX know, is the 
invention of Herr Valdemar Poulsen,  
a Danish electrician, ? n u  was exhib
ited at the Paris Exhibition of 1900 .  

Briefly, the Poulsen telegraph one 
enables a telephonic conversation t0' b2 
permanently recorded on a steel wire 
and reproduced at any time. 

The manner of working is as fol
'lows : A steel wire or a steel band is 
moved by any suitable means at a 
considerable velocity between the 
poles of  a small electro-magnet. 

nal wire, cause the telephone to repeat what was said 
ill an almost absolutely perfect manner. 

The record can either be permanent'ly kept for fu· 
ture reference or it can be obliterated in such a way 
that the steel wire can be used for fresh messages. 
In  the latter case the same magnet is again employed, 
a continuous current being passed around its coils 
by the micropho-ne battery, whereby turning the wire 
past the magnet as before, all  trace of the record is  

removed. When very long 
messages require to be 
sent, a special "st"eI rib· 
bon telegraphone" is re· 
quisitioned.  In this a flat 
stee, ribbon is  employed, 
and run oll from one reel 
to another, across the 
poles of the electro·mag
net. As in the case of a 
phonograph, the cylinder 
may be turned by hand, by 
clockwork or by a motor. 
The cylinder on which the 
wire iG  wound is 140 mm. 
in diameter, 265 mm. long. 
On it are 150 turns of fteel 
piano wire, 1 mm. diam
eter and 1 . 2  mm. pitch. 

The articulation of the 
telegraphone is almost per
fect and a vast improve
ment o-ver that of the 
phonograph. The voice is 
reproduced quite clearly 
and free from disturbing 
noises. Mr.  Poulsen says 
that a message, speech, 
songs. etc . ,  inscribed on 

the wire may be reproduced indefinitely without any 
perceptib'le diminution in clearness ; the tone of the 
voice remaining perfectly distinct. 

Sir William Preece, at a recent meeting of the In
stitution O'f Electrical Engineers, said that the great
est novelty in the telegraphic and telephonic line that 
he had recently seen was the telephone of Mr. Poulsen. 
I t  was, he said , a very marvelous thing, and bound 
to come into use.  "It is not only in itself," said Sir 
William, "beautifully designed and based on beautiful 
principles, but it is one of those things that is going 
to o-pen the eyes of all our physicists, SCientists, and 
theoretical men on the question of the molecular char
acter of magnetic and electric operations." 

The steel wire is wound o·n a cyl in
drical drum and receives the record 
in the form of magnetization induced 
on it by a small two-pole electro-mag
net which is used in place of the tele
phone receiver of an ordinary tele
phone circuit. The magnet trave l s  
along horizontally, touching t h e  steel 
wire,  while the cylinder revolves as 
in a phonograph. 

A, endless steel tape , B, wlpillg.out magnets ; C, recording electro-magnets ; D, reproducing 
magnets ; E, electric motor. 

On speaking into a telephone trans
mitter joined on the circuit at one ell rl 
of the line, the undulatory currents 
set up on the transmitter react upon 
the electro-magnet and cause a con· 
tinuous variation in the direction and 
in the degree of magnetism at. the 
poles o f  the electro-magnet. 

These variations are permanently 
recorded on the steel wire as it rushes 
by, and when the message is complete, 
the steel wire retains a definite rec
ord of what has taken place in the 
shape of a continuous series of trans
verse magnetized lines varying 
throughout in their polarity and in 
their strength. On connecting a tele
phone receiver to the electro-magnet. 
and again starting the steel wire on 
its course, this magnetized wire gen
erates electric currents in the coils of 
the superimposed magnet as it passes 
between its poles , and these electric 
currents, which are the exact counter
part of those generat.pd by the origi-

RIBBON TELEGRAPH ONE EXHIBITED AT THE LONDON INST ITUTE OF 
CIVIL ENGINEERS. 

DETAIL OF THE OABBIA6E AND l'ItA6NETS. 
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The man of business who has to  leave his office for 

a time simply places the telegraphone in its place and 
goes away. 'Vhen he returns he finds that all  the 
messages that have come for him have been recorded 
with absolute fidelity on the steel band, and h e  has 
only to connect the telephone receiver to the instru
ment and hold the receiver to his ear to hear tho 
words that have been spoken days or  weeks before. 
Such records will  be of  great value, for at present 
confusion and trouble have arisen from the fact that 
verbal messages or orders have to be relied upon. Be
sides, it is often very inconvenient to leave one's work 
or  interrupt an interview to attend to  the telephone. 

In an article which he recently contributed to the 
Electrician, Mr. Poulsen hinted that it would be possible 
for the telegraphone to reco rd several messages at 
once and to reproduce them all separately afterward.  
At present no details of this  arrangement have been 
made public .  

Besides its use as a recording telephone, there is 
another and even more important use for the tele
graphone, and this is as a telephone repeater or relay. 
Relays are used in long-distance telegraphic cables 
because the cu rrents are not strong enough to work 
the receive!' directly, and have to be passed through a 
series of relays in order that they may do their work. 
For the past twelve years the electrical world has 
been seeking for a satisfactory telephone relay, such 
as would make speech between London and New York 
and other distant places possible ,  but so far the prob
lem has not been solved. 

A telephone repeater would of course increase the 
ran ge of telephonic speech and decrease the cost of 
long lines, and i t  may be mentioned that the president 
of one of the American telephone companies some 
time ago offered publicly a reward of $ 1 ,000,000 for a 
thoroughly satisfactory te'lepllOne repeater, but no on'.l 
has yet earned the money. 

I n  conjunction with Mr.  E .  S .  Hagemann, Mr. Poul
sen has endeavored to adapt his invention to act as 
a telephone relay, and we believe that excellent results 
have been obtained. 

Yet another use for the telegraph one is for the mul
tiple transmission of the same sound, wh ether i t  be a 
speech, message, musical performance, etc. This is of 
course at present accomplished by the ordinary elec
trophone or theatrophone, but if the telegraph one be 
substituted, the transmission can be extended to a far 
greater number of l ines, as an ind efinite number of 
t�lephone receivers may be connected to the tele
graphone. 

It is Mr.  Poulsen's idea to start a "telephone journal," 
by means of which news will  be transmitted by tele
phone to numbers of subscribers. 

• I ' , ,,  

The lV avy L e a g u e  of the U n ited State . 

There has recently been organized in the United 
States a Navy League, whose object is to secure a 

·navy commensurate with the country's requirements. 
To this end it proposes to draw public attention to our 
naval standing relatively to the navies of the world, 
and to create a public opinion on the question of naval 
increase that will  react favorably upon Congress when 
it comes to l egislate on naval affairs. Leagues of this 
kind a lready exist in England, France, Germany, and 
Italy, and in every case they are non-partisan and 
possess no political signi'ficance whatever. As an in
stance of the work done by similar organizations in 
othe r  countries, we may take the case of Germany, 
where the impetus given during the past few years to 
naval affairs is attributed largely to the influence of 
the Naval League, in which the German Emperor him
self is  an indefatigable worker. The German League 
has gone into the matter with the thoroughness that 
characterizes the German people in dealing with mat
ters of national importance. The aims of the new 
League are highly commendable, and we trust that it 
will  be successful in assisting forward the good work 
of providing this country with a navy adequate for the 
protection of its worldwide and rapidly extending in
terests. 

The Ne,v Calnpanile o f  V e n i ce. 

The first stone of the new campanile of Venice was 
laid April 24 .  By next spring the first 100 feet will  be 
finished. The entire structure will  be completed by 
the spring of 1906.  .Examination of the remains of 
the fallen tower proved that the bricks had been used 
for various purposes at a previous stage, in arches, 
fortifications, tops of walls, etc.  The most important 
fact was that they were not Venetian, but Roman 
bricks. Moreover, when they were manufactured they 
were not manipulated like modern bricks, but formed 
from slices of clay ; for they were found without the 
natural layers being disturbed . This process re
sulted in each individual brick being able to support 
a weight quite four times as great as the modern 
brick. It  i s  pointed out that the new< Campanile may 
be built to-day of bricl,s of the same origin.  The 
bricks examined are of the first century. One bore the 
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impression of a horseshoe, proving the debated point 
that horseshoes were then in use. 

THE KOREAN TWINS. 
The appearance in this country of the Korean twins, 

as they are termed, has caused them to be the sub
ject of considerable study among scientists who were 
familiar with the Siamese twins, who attracted such 
attention when first exhibited in the United States. 
Comparisons have also been drawn between the Ko
reans and the female twins upon whom the operation 
was performed in Paris a few years ago. The latter 
were also exhibited in the United States, but, as w i l l  
be remembered, t h e  health of o n e  w a s  so affected that 
it  was deemed necessary to separate the natural band 
which held them together in order to save the life 
of the healthier child.  The twin who was afflicted 
with consumption died after the operation, but accord
ing to the latest reports from France, the girl who 
lived has entirely recovered, and apparently i s  in excel
lent health . It  may be added that she has been 
adopted by the French surgeon who officiated at the  
operation.  

Physicians and others who have examined the Ko
reans are of the opinion that they bid fai r to l ive 
much longer than the Siamese, as they are active and 
vigorous, and thus far have had no ailment of con
sequence. Liao-Toun-Chen and Liao-Sien·Ne-Chen, as 
w i l l  be noted by the accompanying photograph, have 
typical Oriental features and might be taken for Chi
nese, but they were born in Korea. They are a Httle 
over twelve years old and well developed for the i r  age , 
having no notable physical imperfecti on except the 

THE KOREAN TW INS. 

band which connects them. As in the case of the girl 
twins, each has all  of the usual organs, and it is the 
opinion of eminent surge<ons that they could be sepa
rated if desired with little danger of fatality. Liao
Toun-Chen is sl ightly taller  than his brother and 
somewhat better developed, being more muscul�r. An 
examination shows that his heart beats much more 
rapidly, while his respiratory capaeity is somewhat 
greater than that of the other. The smaller twin is 
left-handed, although from his pOSition he is obliged 
to use both hands to such an extent that he is prac
tically ambidextrous.  He is mme susceptible to' 
changes in temperature, and apparently feels pain 
more than his brother, but in appearance seems to be 
equally as healthy. 

The Koreans apparently have much more freedom 
of motion than the other types referred to. They can 
stand nearly side by side, face each other squarely. 
The freedom with which they can move without inj u r
ing themselves allows them to be quite active, and 
their motions are so harmonious that they not 
only walk, but run, and play various games without 
difficulty. One feat which the Siamese were unable to 
do was that of facing each other, one twin resting his 
hands on the shoulders of  the other. The Koreans can 
easily assume this attitude, owing to the elasticity 
of the band which unites them. I t  is of a membrane
ous character. and measu res about 3% inches in di
ameter. When not stretched or  pressed in any way, it 
is about 8% inches in circumference. When the twins 
are moving i n  any way, the band swells and diminishes 
slightly, apparently being connected with the principal 
trunk muscles of the bonies.  

The Koreans, who were brought to this country by 
the Barnum & Bailey Company, have shown quite re
markable intelligence_ When they first came to the 

United States with their father, they remained in 
Bridgeport, Conn., and were provided with an in
structor, from whom they acqu ired the rudiments of 
the English language. Then they took up a number 
of the primary studies, and have advanced quite 
rapidly. 

• •  I • 
Brief N otes (:; o ncerning- Pat e nts. 

We have all heard of the wonderful Chicago slaugh
tering houses, where, according to one story, a live 
pig is taken in at one end of a machine and turned 
out at the other in the fo'rm of sausages and collar 
sheds, everything being used except the squeal. Now 
comes the news of another prodigious exampl e  of 
mechanical ingenuity. A Swedish inventor, it  is  said, 
has constructed a machine which takes herrings as 
they come from the net, sorts them into the four sizes 
required by the trade, scrapes off their scales, cuts off 
their heads, splits, cleans, and washes them inside and 
out .  Twenty thousand herrings are thus turned out 
every hour. The story is probably to be taken with 
the proverbial grain of salt. 

Sylvester Babcock, of Buffalo, who claims to have 
been responsible for the first twist-barrel rifle, is l iv
ing in that city. He occupies an old hut in the rear 
of an ice house at No. 26 Metcalf Street. He is al
most blind, and unable to do any work whatever. 
He still has the original plans and specifications on 
which the original patent was granted twenty-five 
years ago, and says that after the first gun was fin
ished and submitted to the Ordnance Department of 
the government, he received $5 ,000 with which to pur
sue his work in this direction, and this, he says, is  
all  the money he received from the invention. He 
says, however, that the persons who were associated 
with him in the venture grew rich from his idea. 

A bottle-blowing machine, which is said to be suit
able for a very great variety of work, has been re
cently invented by M. J.  Owens, the patent expert of 
the Toledo Glass Works at Toledo, Ohio. That gentle
man has been a great many years experimenting in 
this direction, and is responsible for a lamp-chimney 
blowing machine whi�h is said to have already revolu
tionized that line of work. A great deal of time and 
money have been expended in the direction of securing 
a bottle-blowing machine, and the nearest approach to 
the desired object has been the machine by which th� 
wide mouth fruit jars have been made. While this 
has been very successful, a satisfactory bottle blower 
has not been made up to the present time. The de
sign of Mr. Owens has been in practical operation for 
some time at the plant on Detroit Avenue near Monroe 
Street, Toledo, and has demonstrated its usefulness 
fully. A number of them are accordingly being made, 
and will be made use of at this same plant . 

An ingenious kite for utilization in connection with 
l ife saving at sea, in case of shipwrecks, etc . ,  has been 
devised by Comte Brossard de Corbigny, and is known 
as the Cerf-Volant B. C.  The kite is of the familiar 
type, and it is claimed by the inventor and others who 
have examined and inspected the contrivance at the 
Paris office of the Societe Centrale d e  Sauvetage des 
Naufrages, that it is more serviceable aboard ship 
than any other life-saving device. When a ship runs 
ashore the kite is released, and the wind blowing on 
shore carries it inland, and when it is over the de
sired spot, an ingenious maneuvel' brings the guide 
rope within reach of those on the shore, thus estab
lishing communication between the wrecked ship and 
the land.  A pocket in the kite contains a series of 
signals, and accommodation for a message from the 
shipwrecked crew, while a receiver and transmitter 
for the establishing of telephonic communication are 
also attached. The invention has been tried with 
satisfactory results at Toulon and Brest, and an ef
fort is being made to secure its adoption by the var
ious shipping companies throughout the world. 

The members of the Canadian Cattle Guard Com
mission, which has already been referred to in these 
columns, is composed of Messrs F.  1. Holt, C.  E., and 
George Robertson, with headquarters at Ottawa .  
Elfforts a r e  being made to secure specimens of cattle 
guards of all kinds for these tests, but none will be 
considered unless it is sent to the commission in 
such a shape that it can be put to a practical trial . 
A section of a standard gage track has been laid at 
the Ottawa Fair Grounds, with the usual number of 
ties and fully ballasted . The passageway is 17 feet 
wide, and in this the guards to be tested are placed, 
closing the whole 17-foot space either with the guard 
or the side fences. A couple of herds of cattle are 
kept on hand for this pu rpose, and when it  is  desired 
to put one of the devices to trial, a bunch of cattle 
is turned in the building from one end, and at the 
other end is a tempting haystack, which the animals 
soon discover, but their passage to this is cut off by 
the guard. There are a number of conditions which 
contestants must observe, and it is announced that 
what is sought for most is a device which will turn 
the cattle back. Trap-like constructions which hald 
the animals will not be cQnsidered_ 
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CAR RE PLACER. 
The accompanying engraving illustrates a car re

placer which, while comparati vely light, has neverthe
less a strong construction and furthermore embodies 
convenient means for securing it  to a rail .  Mr.  John 
H.  Fowler, of Somerset, Ky.,  who is the inventor of this 
simple device, has had practical experience in railway 

CAR REPLACER. 

matters and has made careful study of the business 
of rep lacing derailed locomotives and cars. The re
placer comprises a platform which is sloped downward 
from its center in both directiO'ns, forming inclined 
planes which will lead the wheels up to their proper 
positions on the track. At the outer side the platform 
is  provided with a rib which i s  curved inward or to
ward the rail. At the opposite side is a box-like portion 
adapted to  fit over the rail . A locking lever is hinged 
to the outer wall of the box portion. This lever is 
provided with an eccentric head for tightly clamping 
against the rail web. The inclined planes are divided 
by ribs which guide the car or locomotive wheels in 
toward the rails. At the top of the incline is a de· 
flecting block. This di rects the wheel flange through a 
groove in the box-l ike portion to the inner side of the 
rail, while the wheel is guided to the tread of the rail . 
The replacer may obviously be placed on either side 
of the rail  and may be made of any desired length or of 
any desired width so as to replace a whliel from differ
ent distances from the rails .  The device is preferably 
made of stamped steel and can thus be made very 
light and yet have the requisite strength. 

----.-..... ,�--------
MIXING VALVE FOR EXPLOSION-ENGINES. 

Mr. Maurice Pivert, of 1714 Saratoga Street, New 
Orleans, La., is the inventor of an improved form of 
mixing valve for explosion-engines of the four-cycle 
type. The valve provides a perfect mixture of the air 
and the gasoline vapor, insuring a powerful and reg
ular explosion of the mixture in the working chamber 
of the engine. A vertical section of this valve is 
shown in the accompanying illustration, and its opera
t ion is as follows : When the piston in the cylinder of 
the engine is on the suction· stroke, the valve A opens 
inwardly, drawing down the valve B against the ten
sion of a spring. This permits gasoline to pass 
through a supply pipe into the chamber D. On ac-

MIXING VALVE FOR EXPLOSION-ENGINES .  
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count of the conical shape o-f the valve B the gasoline 
which is admitted at the apex spreads and flows down
ward evenly over the sides of the cone. At the same 
time air is sucked in through the openings C and com
ing immediately in contact with the gasoline is thor
oughly mixed therewith. "'his mixture passes down 
through a screen in the bottom of the valve chamber 
D and thence passes O'ut into the working chamber and 
cylinder of the engine, as indicated by the arrows. On 
the return or compression stroke of the piston the 
explosive mixture in the cylinder is compressed and 
finally ignited to send the piston down on the power 
stroke, and when the piston returns the valve E is 
opened to cause exhaust of the products of combustion 
from the working chamber to the exhaust chamber. 
On the next downward stroke of the piston the suc
ti on period sets if'. and the above-described operation 
is  then repeated.  When the piston reaches the end of 
the suction stroke the valves A and B move immedi
ately to' their seats by the action of  the coil spring and 
remain closed until the next suction period sets in. 
The flow of gasoline into the mixing chamber is reg
ulated by the feed valve F which is held against acci
dental movement by a spring entering notches in the 
head of the valve. 

... I • •  ., 

TRAN SFERABLE JOB BANK. 

A simple form of bank for use of job printers is 
shown in the accompanying . illustration. It  consists 
of  a fiat, longitudinal slab provided with a rib at its 
lower end, after the manner of an ordinary type-ca se. 
At the upper end is a longitudinal groove divided trans
versely by means of thin reglets into compartments or 
boxes. It  will be observed that the compartments 
thus formed are sunll:en flush with the surface of  the 
slab. This constitutes a great advantage in the inven
tion ; for job printers disl ike to be annoyed by a mul
titude of loose receptacles resting upon the surface 
of the object at which they are at work. In use the 
bank being placed upo'n the rack or upon the lower 
case, as desired, a job galley is laid upon the slab with 
its lower edge resting against the rib. The printer 
now places the job form upon the slab and proceeds to 
apply his leads, slugs, furniture, ornaments, etc.,  in  

TRANSFERABLE JOB BANK. 

the usual manner .  The countersunk compartm�nts arc 
used for containing spaces, quads, dashes, ornaments, 
and such . other standard articles as are constantly 
needed in job printer's work. The contents of  the 
compartments may be changed from time to  time ac· 
cording to the nature of the work. As the job-banI, 
may have substantially the proportiO'ns of a type-case ,  
and being transferable, it can of course be substituted 
for a lower case, or it can be used in connection with 
an upper case for containing materials not used quite 
so  frequently. The many uses to which the boxes can 
be put will be readily  apparent to all printers and 
these, coupled with the extreme simplicity and cheap· 
ness of  the device. render the invention particularly 
valuable.  The inventor of this improved job bank is 
Mr.  Guy M. Green, 866  21st Street, Oakland, Cal. 

--.-- ------4---4---� 

FUSE PLUG. 

We illustrate herewith an impreved form of fuse 
plug for electric circuits invented by Mr. Sidney Roths
child,  of 205 West 11 6th Street, New York, N.  Y. The 
device can be very cheaply made and may be easily 
repaired in case the plug burns out. The parts are 
arranger! so as to insu re a secure connection between 
the ends of the circuit wires to be joined. The casing 
A of the fuse plug is made of porcelain o r  other suit
able non-conducting material ,  and is formed at the 
bottom with a depending flange . The conducting wire 
terminals extend through the flange from opposite 
sides and are secured inside the casing to bolts held 
loosely in openings in the casing. These bolts are 
slotted at their upper ends to receive the contact 
plates B.  The plates are preferably made o f  spring 
metal and extend on opposite sides of  the post C 
projectinog vertical ly from the casing. V-shaped tongues 
are struck up from these plates and enter recesses in 
the post, the arrangement being such that when the 
nuts on the bolts are screwed down the tongues will  
be pressed up into firm engagement with the walls  of  
the recesses, thus securely holding the plates. The 
electric circuit is completed between the plates by a 

fuse in the shape of a ring D of lead 01' other metal 
having a low melting point. This ring may be kept 
from slipping down too far on the plates by lugs pro
j ecting therefrom. The cover of the fuse plug is  made 
of porcelain and has the shape of an invert€d cup with 
a central lug which fits into a corresponding recess in 
the upper end of the post C, thus holding the cover in 
proper position to securely encase the fuse ring. In 

IMPROVED FORM OF FUSE PLUG. 

case the fUile ring burns out, it is only necessary to reo 
move the cover and slip a new ring over the contact 
plates. 

... , . , .  

SIDEBOARD-ROD FASTENING. 
The sideboard-rod of a wagon, it  will be recalled,  i s  

t h e  r o d  which braces t h e  sides of t h e  wagon body 
against the endboard. This rod, which must be re
moved to permit free access to the rear of the wagon, 
iR usually secured by a nut, which can be operated 
only by the use of a wrench. Mr. S .  S .  Bolton, or 
Scottville,  Mich . ,  has invented a new form of fasten
ing which is i l lustrated herewith. By simply swingin� 
Lhe finger-piece A, this rod may be instantly released 
or secured. The device, though it  may at first sight! 
appear rather complicated, is, nevertheless, quite sim
ple, and we are assured can be very cheaply made. The 
finger-piece, it will be observed .  projects from a cap 
which covers, and is fastened to, the cup-piece B. The 
heads of the screws K overlap the base flange of this 
cup-piece and secure it  to the base-plate E without 
preventing it from rotary movement with the cap and 
finger-piece A. Within the cup B are two grippers 
() having pins thereon which project through slots in 
the face of the cup. These slots are so shaped that on 
movement of the finger-piece to the left ,  the grippers 
will close on to the projecting end of the side-board
rod L. This is further assisted by the cams D, se
cured to the sides of the cup and acting on the outer 
ends of the grippers . The end of the rod L is threaded 
and fits a corresponding thread in the grippers. The 
grippers are held in the locked position illustrated by 
a lug on the finger-piece A, which snaps into a socket 
in the quadrant F; a similar socket is provided at the 
Tight for holding the parts in the O'pen position. It 
will be observed that the quadrant is provided witlt 
slots at each end, through which the fastening screws 
are passed.  This permits adjustment of the quadrant, 
whereby the position of the locking socket may be 
accurately fixed.  At the center of the cap A is an 
opening through which the red L may project if too 
l ong ; otherwise this opening is closed by a screw N. 

SIDEBOARD-ROD FASTENING. 
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� L egal Notes. � 
I N VICNTIO:-I A;\U MECHAN ICAL SKILL IN AUAP'l'A 'fION . 

--No doubt it is not every slight advance in an art, 
such as is constantly being made by mere mechanical 
skill and adaptation, that is to be considered invention. 
It  is at the same time recognized that the impalpable 
something which is said to distinguish invention from 
simple lllechanical skill is  not easy to discriminate and' 
define, and in the attempt to j udge it  after long lapse 
of years the courts are in danger of being misled by 
the increased intermed iate knowledge. One criterion 
of invention is that others have sought and failed, even 
where the process is sO' simple, when discovered, that 
many believe they could have produced it, if  required. 

These circumstances were all d eeply considered by 
the Circuit Court in deciding the recent case of Hani
fen vs.  Armitage ( 1 17  Fed. Rep. 845 ) .  That case was 
a suit for infringement of l etters patent for a knitted 
fabric issued to Levi Bywater on December 13, 1887 . 
The patent has been the subject of marked vicissitude .  
I t  was first  sustained by Judge Dallas in Hanifen vs .  
E. H. Godschalk Company (C .  C .  78 Fed.  81 1 ) ,  but  
upon a rehearing, on account of certain expert evi
dence, by which he felt himself control led, he de· 
cided against it.  On appeal , however, he was reversed.  
and the patent uphel d,  although the Court of Appeals 
was riOt un'Wlmau,;, Judge B u i_Ier dissenting trom th o 
views of Judge Shiras and Judge Acheson, who consti· 
tuted the majority ( 28 C .  C .  A.  507, 84  Fed. 649 ) .  The 
patent came up again before Judge Gray in Hanifen 
vs. Lup ton ( C . C.  95  Fed. 465 ) where its validity was 
conced"u, the suit being defeildsd on other grounds. 
Next the patent appeared in the second circuit,  and 
was sustained by Judge Townsend in a well-considered 
opinion ( Hanifen v.  Price, C .  C .  9 6  Fed. 435 ) ; but he in 
turn was reversed by the Court O'f Appe'l!s of the t 
circuit in an opinion by Judge Shipman, and the pat· 
ent declared invali d  ( 42 C. C. A. 484 ,  1 0 2  Fed. 5 09 ) .  
On account of these conflicting decisions in the two 
circuits, the Supreme Court allowed a certiorari in the 
latter case, and it was supposed that the matter would 
be thus put at rest. But again there was a serious 
d ifference of views, which resulted in an affirmance 
by an equally diviiled court. Such an affirmation es· 
tablishes no precedent or principle, for a particular 
circuit .  

The patent was issued in 1887 to Levi  Bywater, and,  
accO'l'ding to the second claim which is  the one in 
controversy, the invention is declared to be "a knitted' 
fabric, composed of face and back yarns of different 
materials, the face yarn being looped at regular inter· 
vals ann on alternate stitches of adjacent rows ot 
the back yarn, and being matted and cu rly, and having 
a smooth back, whereby the said fabric has the appear· 
ance O'f looped o r  Astrakhan cloth as described ."  

I n  the specifications which precede, the invention is  
said  to consist of "a new ann improved textile fabri.c 
having t.he face yarn thereof looped on the stitches of 
the back yarn ; the said face, which is formed 
of mohair, worsted,  or  other yarn, being beat up so 
as to present a wavy or curly surface, and the back, 
which is formed O'f woolen or other yarn brushed so as 
to present a smooth surface, the fabric having the 
appearance of looped or Astrakhan cloth. "  I n  carry· 
ing out his invention the patentee declares that he 
employs a circular knitting machine, a partial de· 
scription of which he gives . In the operation of knit
ting the fabric he says that the thread by which the 
rough face or  Astrakhan effect is produced is so placed 
upon the needles by tlle backing·wheels as to be alter· 
nately in front of  and behind two needles, the back· 
ing·wheels being so set in a four· feeder machine that 
for successive rows of the fabric they alternately press 
back different needles, thus forming the loops on alter
nate stitches of adjacent rows. I t  will be thus seen 
that the patent is rl istinctly for a textile fabric of 
specific character and designated structure. It  is not 
for the process by which it  is made, nor the machine 
for making it, each O'f which is referred to merely to  
ai d in describing it.  The question, therefore, orr 
which the validity of the patent depended was whether 
the fabric was new, or had been previously, in whole 
or in part, anticipated. On this question it was 
brought ' into comparison with the prior B ritish patent 
of James Booth in 1881 .  There were other references , 
but, without stopping to' discuss them, the case seemed 
to turn on this one. Unquestionably imitation Astrak· 
han existed before either of these inventions ; but i t  
w a s  t h e  woven , and not t h e  knitted article, which 
Bywate r  was the first actually to produce. As said 
by Judge Dallas in his  first opinion : "Knitted A s ·  
trakhan was created by Bywater, a n d  t h i s  he accom· 
plished not by merely applying the skill of  the knitter 
to effect a change in either of their ( i . e .  priO'r ) prod·  
ucts,  but by the exercise of his  own inventive faculty." 
That is the whole case in a nutshell, and it is  abun· 
dantly sustained by a proper consIderation of ' the mat
ters involved. Booth did not aim to knit Astrakhan, 
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and his patented invention, unaided, was not calcu
lated to do so.  What he claimed to have invented was 
si mply a novel description of looped fabric of orna
mental appearance, whatever that might mean. 

Bywater, by a wise choice of yarns and continued 
mechanical improvement, succeeded in presenting to 
the public an attractive fabric, and had the great 
merit of being patient in the work of mechanical de· 
velopment, but the inventive idea was absent. 

No knitter had produced Astrakhan cloth before 
Bywater. How then, the court asks, can it be inferred 
that any skilled knitter coul d ?  He could if  he had 
the inventive genius to conceive it as Bywater did, 
but he could nO't without it .  

It  is the structure rather than the appearance which 
determines infringement, or rather the appearance 
and the structure combined, the latter being the con· 
trolling feature. Turning to the patent and analyzing 
each term, the court found that the looping of the face 
yarn "must be at regular intervals and on alternate 
stretches of adjacent rows of the back yarn."  Admit· 
tedly these terms are not technical and are to be con
strued aceording to t.heir ordinary meaning, in which 
the opinions of experts are of little aid.  

Construing the second claim the court found that 
the defendant's fabric clearly infringed upon it in the 
main.  A decree was drawn holding the patent valid 
and referring the case to a master to take an account. 

A CHROMO·LITIlOUHAI'H COPYlUGHT DECl8lON BY T n I':  

SL:l'lm M E  CoullT.-In the case of Bleisten against the 
DonaldsO'n 'Lithograph Company, the Supreme Court 
of the United States decided that three chromo·litho· 
graphs, designed by employes of Bleisten to advertise 
"The Great Wallace Shows," were entitled to protec· 
tion of the copyright law, and that Bleisten was enti· 
tled to an injunction restraining the Donaldson Com· 
pany from reproducing . th em . This was a reversal o-f 
the ju dgment of tlie Sixth Circuit Court and of the 
Ci rcuit Court of Appeals .  Justice Holmes delivered 
the opinion of the Court.  In construing that section 
of the Revised Statutes which allows a copyright, the 
Court held that chromo·lithographs are pictO'rial illus· 
trations. The word "ilIm:trations" does not mean that 
the pictures must illustrate the text of a book, and 
that the etchings of Rembrandt or S teinlas' engI'avin� 
of Madonna di  San Sisto could not be protected to· day 
if  any man were able to produce them. And yet that 
does not mean that ordinary posters are not good 
enou gh to be  considered within its scope. The anti· 
thesis to "illustrations of works connected with the 
fine arts" is not works of l ittle merit or of humble 
degree 0'1' illustrations addressed to the less educated 
classes ; it  is 'prints or labels designed to be used for 
any other articles of manufacture. '  " 

Certainly, works are not any the less connected with 
the fine arts because their pictorial quality attraets 
the crowd and therefore gives them a real use-if use 
means to increase trade and to help to make money. 
A picture is none the less a picture and none the less 
a subject of copyright that it is used for an advertise· 
ment. And if  pictures may be used to advertise sO'ap, 
or  the theater, or  monthly magazines, as they are, they 
may be used to advertise a circus. 

The Court was of the opinion that the plaintiff had 
rights entitling him to the protection of the law. 
Ju stice Harlan delivered a dissenting opinion, in which 
he said that mere advertisements were not such works 
of art as were contemplated by the copyright law. 

EFFECT OF EXHIBlTlOl\: OF A P.Ul\:TINU WITHOUT NOTICE 
OF COPYllI U H T .-In the case of Werckmeister v.  Am· 
erican Lithographic Company et a:l ( 11 7  Fed. Rep.,  
3 6 0 ) ,  an artist tran sferred to complainant the copy· 
right in his pictu re, and complainant causerl the picture 
to be copyrighted in this country. Furthermore, the 
complainant published copies, all of which bore nO'tice 
of copyright as required by the statute. After the 
transfer, the pictlft'e was publicly displayed at the ex· 
position of the Ro

'
yal Academy of Arts at London, fO'r 

several months, without notice of the copyright. 
Thereafter, the defendants published copies of the pic· 
tu re.  The complainant sought to restrain further pub
lication. 

Assuming that the artist, by the transfer, authorized 
the complainant to procure the copyright, then, the 
court said.  it  would fol low that the complainant had 
the right to do preCisely what the artist himself could 
have done, and that his rights were subject to the 
same burdens.  T h e  author and proprietor of a paint
ing cannot enable another to take the copyright, reo 
serving to himself the painting, and therefore releas
ing the assignee from a statutory duty. The statute 
commands that the subject of the copyright-here the 
painting-shall ,  if displayed, bear the notice .,  

The complainant could net arrange to procure the 
copyright in his own behalf, leaving the painting with 
the artist and proprietor, and rid himself of the reo 
sponsibility which the statute places upon the owner 
of the copyright,  viz., that the painting, if  publicly 
displayed, shall bear the requisite notice. The 
rights and obligations of the complainant are those 

conferred anI;} imposed by the statute upon the author, 
designer or proprietor. It is true, that the artist, by 
displaying the picture has wronged the complainant ; 
but he has also misled the public, and has been able 
to do this by the failure of the complainant to see 
to it that the duty imposed by the statute was ful· 
filled. In short, the statute gives to the assignee what 
it gives to the aSSignor, and no more, and all condi· 
tions subsequent that would operate against the as
signor are equally effective against the assignee. The 
duty demanded by the statute has not been performed, 
and it is to be presumed that in consequence of such 
non-fulfillment, the persons intended by the statute 
to be warned that the painting was copyrighted, have 
not been so advised, and have acted accO'rdingly. The 
motion for a preliminary injunction was denied. 

THE WERNICKE "ELAHTIC" BOOK CASE PATIC N T  I N' 
VALID.-The Globe Wernicke Company brought an ac· 
tion against the Fred Macey Company for infringe· 
ment of . letters patent granted to Wernicke for sec· 
tional bookcases . The bill was discussed by the 
Circuit Court, and an appeal taken to the Circuit Courf 
of Appeals ( 119 Fed. Rep. 69 6 ) . In his patent appli· 
cation, Wernicke stated that his invention was a SIlC' 
tional bookcase of such construction that each secticll 
maO' be collapsed and shipped in a knockdown con di· 
tion, and afterward readily assembled by the person 
to whO'm it is sold. A particular construction of the 
door, back, and other parts of a section and th e 
combination of these parts was also described an d 
claimed. The general plan of his bookcases consists 
in building cases for each row of books intended to be 
accommodated, separately, in the form of a long box 
opening at the front by a glass door hinged by a hook 
under the top of the case on a pin projecting in from 
the body of the case at each end, and normally hang· 
ing down and closing the case, but adapted to be 
tu rned outward and upward from the botto'll and 
pushed back over the pivots through grooves on the 
inside of the case, to accommodate the removal and 
replacing of the books standing in the case. These 
doors have a strip of  felt fastened to the inner edge 
of the top rail to close the opening and keep out the 
dust and air.  The cases are of  equal length and other· 
wise of such conformity that they may b e  piled on� 
above the other, and the tiers placed end t o  end, and 
having interlocking dovetailed attachments at their 
ends, and having also two strips lengthwise on the 
bottom, and a corresponding single strip lengthwise 
of the top, adapted to fit between the two bottom strips 
of the next section above, by which they are secured 
together and made to present an even front. · They 
could be piled as high or extended lengthwise to such 
an extent as is desired .  Metallic strips are fastened 
around the ends and front corners of  the case at the 
hot.tom, extending dO'wnward so as to shut down out· 
side of the top of the case below, on which strips the> 
interlocking attachments above mentioned are fast· 
ened. Suitable bases and caps are provided, but they 
constitute no part of the invention. 

After an examination of prior patents the court waS 
satisfied that it was a well·known method of attaching 
and using a door to hinge it  at the top by an ear or 
other form of pivot over which the door was raised 
and pushed back, sometimes in guides on the inside 
of the case, and sometimes with the pin or grooves O'n 
the opposite members . Such devices have been em· 
ployed, and so far as the court could see the form of 
hinge employed by Wernicke was old. After a fuH 
and careful consideration of the patent on which the 
complainant relied, the court felt cO'nstrained to read! 
the conclusion that it exh ibited nothing more than a 
judicious selection of well-known devices, obvious in 
their p u rposes and putting them into the construction 
of bookcases and that there was nothing of the quality 
of invention in any part thereof. Given the idea of 
sectional bookcases the imposition of one upon an' 
other and the lateral extension of these bookcases 
by d uplicatiO'n of the tiers, all the expedients employed 
in carrying out that idea were borrowed and not i n" 
vented. In the Court's opinion the things borrowed 
were close at hand and had already been discussed. 
The opinion of the Circuit Court was affirmed and 
cl aims 1 2 ,  15, 16, 17, 18, 1 9 ,  and 20  were held to be 
voi d  for lack of invention. 

To sustain a patent for a new use of  an old p!'occss, 
there must be  some change in the nanner of ap
plication or some result substantially di stinct in its 
nature. I f  the new use is so nearly analogous to the 
former ones that the applicability of the device would 
occur to a person of ordinary meChanical skill, it  is 
only a case of double use, and no invention is shown. 

While a patent for a combination is not infringed 
if  any one of the elements of  the combination is 
omitted, a change in the form or the l ocation o r  se· 
quence of the elements will not avoid infringement. 
where they are all employed to perform the same 
functions, · unless form, location, or sequence is  essen· 
tial to the result or to the novelty of the claim. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implement.. 

PITCH IN G  APPARATUS.-S. C.  SPANGLER, 
C lyde, Oklahoma Ter. This apparatus is de
signed for handling grain, hay, and the like, 
and is adapted for use In feeding sheaves of 
grain t o  a thresher. At the base ' of the ma
chine the operator manipulates the various 
parts t o  move the grain and othe r material 
from i t s  resting-p lace and "pitch" i t  into the 
thresher. It is under comp lete control ,  owing 
to the various cables and other gear p rovided. 

PLOW-POINT.-G. N .  MOODY, Afton, La. 
The invention refers to p l ow-points generally 
and specifical l y  to a combined detachable p l ow
point and share-cutting edge formed in one 
piece in imp roved conformation, whereby i t  
m a y  readily be detached for renewal.  Owing 
to special means for Its attachment a more se
cure fastening is atl'orded. 

Electrical Device"". 

T �� T.EPH O N E  CALL SYSTEM.-E. A. TER
l'J<]"I"G, Geneseo, I l l .  This system admits of 
general use, and i s  particularly adapted to 
party telephone lines emp loy ing either bridge 
o r  series circuits.  High resistance magnets 
prevent the cal ling apparatus from c losing the 
main talking-circuit,  and the generator-coils  
are so.  wound as to generate a current of great 
strength so that one-twentieth of the energy 
i s  sufficient to ring an individual bell .  

I N SULATED STRAIN.-L. STEINBERGER, 
ll rooklyn, N .  Y. This insnlated strain belongs 
to the class designed as "globe-strains . "  The 
invention admits of a variety of uses. I t  pos
sesses great tensi le strength, and admits of con
siderable adaptability in use. T h e  structure is 
such th'1t all of the metal parts may be made 
of drop-forged steel or other metal ,  thus obtain
ing a maximum of strength with a minimum of 
weigh t,  l ittle compl ication and an absolute cer
tainty of insulation. 

TELE P H O N E  A'.rTACHMENTS FOR TELE
ll RAPH L I N I': S . -E. RUSSEL, U. S. Army, 
Washington, D. C. Capt.  Russel  in this case 
provides an apparatus capable of quick ad
j ustmen t to a telegraph line a t  any point, so 
as to util ize the line for telephonic p u rposes 
without impairing its  value for telegraphic pur
poses and without any interference to the tele
p h on i c  communications from the sending of tele
graphic messages. I t  consists in the particular 
arraugement of an inductance coi l ,  a transmit
ter, a receiver, a local battery, a circuit inter
rupter,  and a condenser. 

Engi neeri ng I m p rove rr e nts. 

ROTARY E N ll I N K � J. WIECHMANN, AI

han y ,  N .  Y. The object of this invention is to 
IJ rovide a new and i mproved rotary en/rtne and 
(lump which is  simple and durable in construc
tion, very etl'ective and economical in operation, 
and arranged to utilize the motive agent ex
pansively t o  the fu l lest advantage. 

RO'l'ARY ENG I NE.-A. L.  '.rREJ<]SE, Jennings, 
' l k lahoma Ter. This engine may be used 
in connection with all fluids under pressure, 
such a s  steam , ignited gases, compressed a i r , 
a n d  the like. The invention is characterized in 
a gener a l  way by a rotating m u l tiple cylinder, 
t h e  p i stons of which move therewith, but have 
their rods in connection with a stationary e le
ment arranged eccentrical ly to the l otation of 
'the axis of the cylinder. 

Mechanical Deviccs. 

O R E-CONCEN TRATOH.-F. W .  HARLOW, 
Eureka, Col.  This inven tion relates to con
centrators and slimers such as shown in a pat
ent granted to Mr. Harlow in 1898. I n  opera
tion i t  i s  very etl'ective and comparatively 
n o i seless.  It i s  automatically governed a s  to 
the length of t he stroke of the bed or pan to 
insure a thorough separafion of the tailings 
from the ore and without undue jarring of the 
m a chine. 

R E V E R S I N G  M IDC H A N I SM.-C. J .  COOK, 
ll rooklyn, N. Y. The intention in this im
p rovement i s  to provide in power transmission 
a reversing mechanism arranged to reverse at 
a n y  time to cause rotation of the member to be 
dr iven in either a forward or backward di rec
t,on and at the same time a t  an increased or 
di minished rate of speed. 

A PPARA T U S  FOR DI� l' I LA T I N ll  S K I N S  

A N D  FURS.-A. BILLAUD, 42 H ue de l 'Amiral  
Mouchez,  Paris,  li'rance. To improve on other 
machines for removing "dog-hairs" without 
touching tbe down,  tbe inventor in this device 
furnishes means for feeding the fur gradu ally 
forward so as t o  stretch I t  over the edge of the 
bar and brushes for depressing the down while 
the skin I s  stretched and folded so that only 
the dog-hairs project.  Knives are p rovided 
for removing the hairs without touching the 
(lown. 

F I L L I N G  APPAHATFS.-W. II .  SHEI" �'IELD, 

H obart, N. Y. The design of the Inventor i s  to 
provide an apparatus more especiall y intended 
for fi l l ing milk and other liquids into a num
her of bottles  or other recl'ptac\es at the same 
time without danger of causing foam or froth 
during the operation, thus a l low ing p roper fi l l 
i n g  of the receptacles.  

ROTARY CHUHN .-J . '1'. )IAIISH,  Farmer 
City,  Ill .  This rotary churn Is  one of the c lass 
known a s  "working-body. "  A series of cream 
receptacles or carriers a r e  emp loyed which are 
mounted and temporarily secured upon the arms of the spider or skeleton, which is to be 
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rotated by hand or power. There is no l imit 
to its dimensions, yet I t  i s  particularly adapted 
for those who daily churn a sma l l  qua n t i ty of 
cream. 

ADDR E S S ING-MAC H INE.-H. L.  GAY, 
Monticello,  Fla. Mr. Gay in this invention 
has brought about the development of a ma
chine that relates particularly t o  apparatus 
for severing printed names and addresses from 
strips of m a i l ing-papers or the l ike. In the 
operation the strip of paper I s  drawn over 
the adhesive brush and fed t hrough the front 
of the machine In an intermittent manner. 
The projected portion bearing a name w i l l  be 
severed by the cutter, and the blade p rojection 
w i l l  p ress such severed portion upon a wrap
per. The machine may be p rovided with legs, 
or securely fastened to a table. 

Hallway Improvement". 

MA I L-CARRIER-E. HORS'I', Wooster, Ohio. 
I n  this case the invention relates to devices for 
t ransporting mai l-matter between a dwe l l ing 
and highway i n  rural districts, the object being 
to p rovide a device of this character of sim
ple,  Inexpensive construction, hy means of 
which delivery and collection of matter w i l l  be 
expedited. 

SWITCH-OPERATING D E V I C E.-J. 1\1. 
WILBUR, Colorado Sp rings, Col .  The design of 
the inventor of this device is to operate 
switches from a moving car,  which may be a 
street-ca r ,  coa l-car, m ineral-car, or other ve
hicle r unning on the rails.  As the devices are 
a ttached to the t ruck they will not be atl'ected 
in operation by the upward and downward mo
tions of the car. 

Miscellaneous. 

PIAN O  O R  S I M I LAR I N STRUMENT.� 

SARAH W .  CLARK, New York, N .  Y. The in
ventor p rovIdes a piano lid or top made of thin 
material and curved so that it  will  serve a s  a 
sounding-board to dltl'use and give distinctness 
and etl'ect t o  the musical sounds. '.rhe inven-
tion also p rovides i mprovements in the 
sounding-boards. 

main 

ing. The socket members may be readily con
nected with o r  disconnected from the retaining 
iIlembers and when an· awning is down the 
socket members w i l l  engage with the uprights 
upon which the s leeves slide so as to p revent 
the wind from lifting the awning, thus avoid
ing the disagreeable rattling noises. 

H Y PODERMIC SYRING E.-F. S. DICKIN
SON, Bayonne, N .  J .  This syringe i s  provided 
with a glass barrel and means whereby a metal 

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

wili tind inquiries for certain classes of articies 
numbered in consecutive order. If you manu· 
facture these goods write us at once and we wiII 
send you the name and address of the party desir
ing tlle lDformation. In every ease it Is ncces
sary to give the numbcr of the Inquiry. 

M UN N  & CO. 

p lunger o r  piston can be used without packing Marine Iron Works. Chicago. Catalogue free. 
or washers. The syringe is supplied with a Inquiry No. 4061.-For a light weight automobile 
tip so made that a special  form of needle-hub engine Of 40 h. p. to be used for motor plow. 
may b e  used without washers and so that the AUToS.-Duryea Power Co., Reading, Pa. 
tip when used with a washer w i l l  neatly re- Inquiry No. 4062.-For makers of special sized celve the needle-hub. disks. 

MANOMETRI C  GAG E .-C . SCHMITZ, 5 Morgan Emery wheels. Box 517, Stroudsburg, Pa. 
Calvin Street, Berlin, Germany. In instru- fr������:�e�'?de1i�:r�'�i[g:;'�b�I::,���:�{:;:

ers of the 
ments, heretofore used, for gaging the height ' 
of a liquid level it has been difficult  to render . .  C. 8." Metal Polish. Indianapolis. Samples free. 
the Indications independent of the Inner p res- in!
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sure of the receptacle and of the specific gravl-
Coin-operated machines. Willard, 284 ClarkSon St., ty of the liquid. I,n the p resent invention the Brooklyn. height of the liquid is  determined by the pres-

sure of a liquid column ,  which is Inclosed In a w�::,t�fIrsl!giI te'!:p��;��� o��
e
���:eseg¥:�r:ir

e 
suitable app l iance and thus rendered invariable. �'OR SALE.-Infusorial earth. J. Hervey Cook, Ledge-

BRICK--G. HERING, New Rochel le, N. Y. wood, N. J. 
'I'he object in view in this invention is to obtain Inqniry No. 4066.-For makers of Dlumbers' sup-
a brick designed for use as a face-brick on plies to furnish material to a master plumber. 
walls  of buildings, chimneys, and the l ike, and 
a rranged to p rotect the longitudinal and the 
vertical mortar or cement joints against rain, 
sleet, and the like and to Insure quick running 
oil' of the water from the face of the w a I l  to 
prevent interior dampness. 

Hlowers and exhauster3. Exeter Machine Works, 
Exeter. N. H. 

Inqniry No. 406,.. .-For makers of pearl button 
machinery. 

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

GAM E APPARATUS.-E. BAWDJ<]N, New p!p��'!::-lr�'lti,::!" t�·-For machip.erY fOr making tar 
York, N. Y. This apparatus belongs to the MechaniCS' Tools and materials. Net price catalogue. 
parlor game class. The invention consists pri- Geo. S. Comstock, Mechanicsburg, Pa. 
marily of a rectangular board, the corners of Inqniry N o .  406!J.-For makers of vinegar-making 
which a r e  p rovided with roulette wheels and supplIes and cordage machinery. 
the center of which i s  furnished with an , end- I Sawmil l  machinery and outfits manufactured by the 
less e l liptical  track for indicating the scores ; Lane Mfg. Co .. Box 13. Montpelier, Vt. 
made by the several p l ayers. I nquiry N o . 40"'O.-�'or makers of light wooden 

TOY.-H . 'VITTMANN,  Manitowoc, 'Yis.  The 
Inventor claims for h i s  object  the p rovision of a 
toy so a rranged that by casting it upon a table 
or floor i t  may be caused to assume various 

boats of dltl'erent sizes. 
PATENT FOR SALE. - A. L. & O. Sovelius' Twine 

Holder. Price, $6.000. IT ancock, Mich. 
Inq u i ry No. 40'1 .-For informatIon on centrifu

gal railway for use at a fair complete with one car for 
O. 8 or 10 persons, rails , etc. shapes or forms indicating manifold oujects, 

H .  and a l so serve for e lementary lessons in arithHEARTFIELD, New York, N. Y .  The Idea under- metic, thus not only giving amusement, but 
lying this improvement is  to provide a trans- having educational features. 
parent article for the decoration of wal ls, ceil-

L I N K  F O R  F I S H I N ll-GEAR.-A. W. WIL-

TRAN S PAHJoJ N T  D EC:ORAT I ON .-C . If making metal goods and needing special parts, 
write us. Metal Stamping Co., Niagara Falls, N. Y. 

In q ui ry N o .  407'2.-For manufacturers of pneu
matic brusbes for cleaning horses. 

ings, fireplaces, and the like capable of being 
used in the form of a tile or in strips of desired 
length and width and to so construct the arti
cle that a color or colored design will show at 
the outer or transparent surface i'n varied l ines 
and with a mesh or textile etl'ect. The back 
of the article when used as a tile may be so 
formed that i t  w i l l  key thereto the cementing 
material which i s  used for securing the ti le  
to the w a l l .  

C O R K S C R J� \Y AND CORK HO LDER-G . 
I I .  BIU N 'I'ON,  Elwyn, Penn. This device is well  
adapted for use to pull  the cork of a 'bottle 
and also to retain the cork in the neck of the 
bottle If the cork i s  replaced and the holder 
adjusted for such a purpose . I t  is  advan
tageous in securing the cork of a bottle holding 
",rated liquid, volatile spirits,  or  gaseous IIqUOl' 
and retaining any undecanted portions ; and 
after the w i thdrawal of a tight cork, when the 
unused con tents of a travele r ' s  medicine or 
l iquor hottle may he saved without sp i l l ing. 

C A R P l·:'1'-li'AS'l' E � J·: R-S. D. COS'l'ENBADER, 
Lehighton, Penn. This fastener has but one 
screw or nail  therein, which is to be embedded 
o r  dri ven into the stairs to clamp the carpet 
to prevent any m ovp.ment of the material.  The 
various portions of the device are so con
st ructed that there is  no lia bl l i  ty of the parts 
being easily damaged, and the article i s  so sim
ple that It may be placed in position for u se 
by even unskil led persons. 

BRICK-KILN.-.T .  PECK. Haverstraw, N. Y. 
By means of this imp rovement a brick-kiln 
may be constructed i n  which the draft through 
the a rches w i l l  be more etl'eCtive than in the 
usual construction, thus enabling fuel such a s  
011  a n d  soft c o a l  to he used advantageously. A 

fire may be maintained t h roughout the length 
of the arch and the necessity of frequently 
changing the grate-bars i s  avoided. 

BOTTLE-STOPPER-H. GRAMLICH, New 
York,  N .  Y.  This stopper is  secured in the 
neck of  the bottle by lugs therein. Its lower 
p o rtion has a longi tudinal bore and in the ex
terior of the upper portion are pockets which 
communicate with the bore through openings. 
The pocl< e t s  have seats for ball-valves. Chan
npls c o m m u nicate with the pocket through re
cesses in the stopper, and when . this i s  in p lace 
the bott le-neck w i l l  form the outer w a l l s  for 
the pockets and channels. The inner w a l l s  are 
so c u rved that the ball-valves rol l  easily.  In 
discharging, the bottle i s  t i l ted. Then the baIl 
valves r o l l  o u t  of their seats,  the l iquid passes 
t h rough the bore into the pockets and th rough 
the recesses and out th rough the channe ls.  

HYllHOCAHllON-li' I LTgR-ll. W. l:l'I'J<]WAII'I', 

Tkond!'roga . N. Y. '.rhe particular obj ec t  in 
t h i s  case i s t o  p roduce a neat, cheap, and 
compa c t  fi l ter for genera) use, and mainly ap
" l icabl!' t o  l a u nches.  automobi les,  and otber 
machinery.  in connection with ga soline engines. 
Prefprably the fi lter may be located at some 
point between the gasoline-tank and the needle
valve. 

AWN ING-li' I X 'l' U R E . - .l .  I.' . KOHLER, New 

SON, San Francisco, Cal.  '\'hIs fishing-gear may 
be c lassified as belonging to links used for con
necting the line o r  leader' to the spoon, bai t, 
or other l ure in fishing-tackle.  The object aimed 
a t  is to construct the l ink so that i t  may be 
opened a t  will  and yet be held securely,  so that 
I t  cannot be torn apart by the strains to which 
it i s  subjected. 

DOOR C l n : C K  AND CLOSER.-J. r.. PJ<]ARL, 
New York,  N. Y. According t o  the inventor's 
c laim,  the object i s  to p rovide a device which 
affords increased strpngth to the working parts, 
enders the adjustment of the motor-sp ring more 

convenient and reliable, and provides novel 
means for regu lating the sp ring of an a r m  con
necting the spring mechanism with a door-case
ment, so that the spring w i l l  a l ways be in ad
j u s tment for efficient service. 

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

Inquiry N o .  4073 .-For parties to undertake the 
installation of water works and sewer system. 

W ANTED.-Small ga.olene motor to run toy models. 
Give weight. J. Hochholzer, 507 �'ifth Ave., New York. 
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American Institute of Inventors Co., I nc'd., Bu:D'alo, 
N. Y., U. S. A. Patents sold, placed on royalty and 
companies forrued. 

I n q u iry No. 40"':i.-�'or dealers in blank cards, 
also scrap pictures for use on same. 

Special and AutomatIC Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets. , N. Y .  

Inquiry N o .  4016.-)0·01' machinery for pulling 
cotton waste, such as is used by machinists and rail .. 
roads. 

Manufacturers of patent articles, dies. stamping 
D H I<JSSER.-J. L. L.\'''lON ,  Butte, )Iont. tools. light machinery. Quadriga Manufacturing Com

'rhis is particu larly an improvement in hinges pany. 18 South Canal.Street, Chicago. 
or mountings

' 
for swinging drawers, doors, etc. , hJr�:��Ver���a!t°!1?g·i�:�O�n�

a
��fISer�1ar�� :��e�:8� 

for dressers,  a l t hough the h inges may he em- complete fixtures, such as indicators, pumps, patent 
p loyed for house-doors, cabinet doors, and, in oilers, etc. 
fact, for any swinging c losure, the ouj ect being Write us for estimates on metal novelty work. Spe
to provide hingf's by means of which a drawer cial attention given to developing patents. Rex Manu
or other device supported the rehy may be facturing Company, LimIted. Corry, Pa. 
swung to the right or to the left as may be Inq ui ry N o .  407S.-�'or makers of steam, kero-

s,ene or gasoline motor load carts, 
required. Crude oil burners for healIng and cooking. Simple, 

rAPE'R- F I LK�L. ,Yo AIDI S'l'RONG, Wa l l a  efficient and cbeap. Fully guaranteed. C. F. Jenkin. 
Walla,  Wa.sh. M r .  Armstrong's contrivance is Co., 1 103 Harvard Street, Washington, D. C. 
in the nature of a paper file or holder for bills,  Inqu i r r  No .  40"'!J.-For makers of calenders, also 
letters, deeds, and similar documents, where a wholesale dealers in sheet celluloid. 
number of papers are t o  be temporarily held in The largest manufacturer in the world of merry-go
a package for selection, distribution or ready rounds. shooting galleries and hand organs. For prices 
reference. It consists of a foldahle cover hav- and terms write to C. W. Parker, Abilene, KaIl-
ing various leaf members for inclosing the b i l l s  fO��':,�!.'"lr l�t'l.'e�3-�n�h-:�i';.g� second-hand . •  Star " 
a n d  other papers so as to permit their headings 

We manufacture anything in metal. Patented artlto be quickly exposed and traversed without re- cles, metal stamping, dies, screw mach. work, etc. 
moving the bi l l s  from the holder. Metal Novelty Work., 43 Canal Street, Chicago. 

TRnCK li'O R  M O V I N G  B U I L D I N G S .-J. T. Inqui ry N o .  40S1 . -�·or dealers in the dilferent 
l\lAIISH,  Farmer City, I l l .  The p u rpose of the parts of suspenders. 
inventor is to provide a t ruck for use in moving The celebrated " Hornsby-Akroyd " Patent Safety 011 
buildings and other ob.iects which sha l l  com- Engine is built by the De La Vergne Refrigerating Ma
bine maximum lightness with easy draft and chine Company. Foot of East 138th Street, New York. 
great facility for adjustment of horizontal di- Inquiry No .  40S�.-For a second-hand Becker 
mensions, also adaptation to be hauled either vertical milling ruachiJle. 
end forward, t o  be easily t u rned and guided. I t  The best book for electricians Rnd beginners in elec_ 
may be built  at small  cost, as w e l l  as easily tricity is . .  Experimental Science," by Geo. M. Hopkin •• 
di smembered for shipping and storing. By mail, $5. MUDn & Co., publ ishers. 361 Broadway, N. Y. 

PROJmC'l' I LK-W. PEPPERLING, 'I'wo Har
hoI'S ,  Minn. This projectile ·Is of that order 
which i s  provided with one o r  more devices 
adapted t o  expand or project upon striking an 
ohject.  The bullet p roper is adapted to so act 
upon m o vable devices in rear of i t  as t o  cause 
tllPm to j u t  laterally from the she l l ,  and thus 
e n l a rge the hole made hy the projectile in en
tering the body of an animal ,  or passing 
th rough soft tissue o r  material .  

S O U N D I N G  TOY.-J. S. I'A'l" r�;N,  Baltimore , 
Md. Comprised In t h i s  invention are certain 
novel construction s and combinations of parts 
which p roduce a sounding toy, particularly in 
that class of devices In which a cap in a suit
able holder is  carried on the end of a cane
like stall' and i s  expl oded by strikin§o i t  against 

Inquiry N o . 40S3.-For parties to manufacture a suitable tropby for a pu,bJic gift representing Indian 
corn. 

Wanted-Revolutionary Documents, AutolUaph Let.
ters, J ournals. Prints. Wasbington Portraits. Early .. 
American l l lustrated .Ma�azines. Early Patents signed 
by PreSidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
A ddress C. A. M., Box 'j'j':;, New York. 

NOTICE TO TUNNEL CON'l'RACTORS. 

York, N .  Y. This awning-fixture carries the the pavement. 

Sealed proposals marked U Bid for Tail R:lce Tunnel " 
will be received by the nndersil.!'ned until noon, May 11. 
100:1, for the construction of a tail race tunnel for t.he 
rroronto and Niagara Puwer Co., of Toronto, Ontario. 
Plans and specifications for this work are on HIe, and 
can be seen after March 30, 1003, at the company's offices 
at. Home I .. ife BuiJdiug, To:r�nto, Ontario, and Niagara 
Falls. OntariO, or office of F. S. Pearson, No. 29 Broad. .. 
way, New York. Room 220. The right is reserved to 
reject any or all proposals. Frederic Nicholls, Vice
President and General Manager, Home Life Building, 
1'oronto, Ontario. bottom iron of the awning. 'I'he fixture i s  NOTE.-Copies of any of these patents will be 

constructed in two parts-namely, a retalning- furnished by Munn & Co. for ten cents cacho  
sleeve and a socket m ember-a pal l' of such Please state the name of the patentee, title of parts being �sed in connection with each a\'\ :..l- .  the inventiOn, and date of this paper. 

IrF' Send for new and complete catalogue of ScientifiC 
and other Books for sale by Mnnn & Co., 361 Broadwar. 
New York. Free on application. 
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uerles. 
H I NTS TO C O RRESPONDENTS. 

Names and Address must accompany all letters or 
no attention w ill be paid thereto. This is  for 
our information and not for publicatio!l. 

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

Inquiries not answered in reasonable time should be 
repeated ; correspondents ,yill bear in mind that 
some answers require not a little research, and, 
though wp pudeu VOl' to n·ply to all either by 
letter o r  in this department, each must take 
his tU I'Il. 

Buyers wishing to pnl'chase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or ca rrying 
the 811me. 

'l'he "low" in a storm i s  caused by the whirl
ing motion of the ail',  which indeed consti
tutes the storll. 'rhe increa sing moisture a.'l 
the storm · approaches a p lace, and the conse· 
quent fall of rain or snow, are due to the 
fact that the air drawn into and carried up 
in the low i s  cooled and has its capacity for 
retaining moisture diminished, and becoDling 
saturated, parts with some of its water, which 
fa l l s  to the earth. For a full  discussion of 
this i mportan t topic,  you should read such a 
book as Davies' "Meteorology . "  2. Would a 
siphon operate in a vacuum, viz . ,  a rranged so as 
no atmospheric p ressure is exerted on the 
water drawn from or the exhaust of siphon ? 
A. A siphon cannot operate in a vacuum. 
There would be no force to push the water up 
to the top of the tube, and there would, there
fore, be a vacuum in the tube, j ust as there 
i s  in a barometer. 

( 8953 ) E. A. M. asks : Is the expan-
sion of mercury, a s  in thermometers, directly 
proportional to the increase of heat causing 
such expansion ', If the volume of a given 
quantity of mercury at 32 deg. F. be called 
100 per cent,  what per cent would represent 
its volume at a temperature of 20 deg. F '! At 
120 deg. F" , A. 'rhe expansion of mercury i s  
proportional t o  t h e  change of temperature. 'rhe 
equation for obtaining the volume a t  any tem
perature which was used by the In
tCl'llational Committee of Weights and Meas
ures i s  Vt = 1 + .0001 8 1 7 92 t + . 0000000001 7 5t' 
+.00000000003 5 1 1 6t'.  I n  this formula 1 i s  the 
volume a t  freezing, or  0 deg. Cen tigrade ; V t, 
the desired volume at t deg. From this equa
tion you can easily determine the p ercentages 
you desire, since 20 deg. Fahr. is 6.7 deg. C . ,  
a n d  120 deg. Fahr.  i s  4 8 . 9  deg. C .  

( 89 5 4 ) D. E. D. asks : What are the 
Special Written Information on matters of personal 

rather than gttueral interest cannot be expected 
without remuneration. 

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

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked 01' laueled. 

( 8943 ) J. M. asks for information re-
garding the p rocess emp loyed in getting iodine 

( 8948 ) R.  J.  M. wishes to know what lowest and the highest temperatures reached, 
acids w i l l  dissolve cork, or can it be done some and under what conditions have they been 
way ', A.  Cork i s  insoluble in any acids or other reached ', A.  'rhe lowest temperature yet at
solvents, unchanged, in the way in which,  for tained was reached IJY Prof. Ilewar, when he 
instance, suga r 01' salt will dissolve in water. liquefied and afterward froze hydrogen. He 
By prolonged t reatment with p ropel' chemicals,  gives the following data : Hydrogen boils in 
i t  can be broken down and dissolved to a great the open a i l' a t  -2;)2.;; deg. C .  ( -486.5 deg. �'. ) 
extent, but i t s  nature is then entirely changed. I t freezes at -258 deg. C. ( -4\)6. 4 deg. F . ) 

from kelp, and if there are other chemical s  ( 8949 ) S .  C .  H. asks for a formula for 
to be gotten from same. Also give the name 

a liquid shoe polish that w i l l  give a patent of a reliable practical book on the subject 
leather luster,  such as has been sold recently A. A good working description of the p rocess 
by t h e  street fakirs. A .  D i ssolve '/2 pound of extracting iodine from seaweed would re-
gum shellac in :� quarts of alcohol ; then add quire a much long

.
e r  account t�an we. can

. l 1f2  ounces of camphor and 2 ounces of fine undertake to give III a letter. fher: IS no i lampblack. book, to our knowledge, devoted speCially to 
this  topic ; but you can find f u l l  accounts in I ( 89 5 0 ) W. T. O. wants to know if the 
all the chemical technologies, �nder the head- : electric motor with the 2-inch armature, deing Iodine. We can also refer you to o Ul'  
S C U J N T I F I C  A )I E R I C A �  S U PP L l<J i'l I. K :,{'1'S .. N o s .  1 4 9 ,  
198,  246,  2 7 7  a n d  43 1 ,  w h i c h  we w i l l  b e  
p leased t o  forward u p o n  receipt of fifty ceuts. 
Practically all of the iodine on the market to· 
day i s  obtained as a by-product from the Chili 

By its own evaporation [his i s  reduced to -260 
deg. C .  ( -500 deg. F. ) This is the lowest tem
perature ever obtained for a sufficient time 
t o  measure it .  The highest temperature ob
tained is  in the electric fUl'llace by Moissan 
in his researches. 'rhis may be stated as be
tween 6.300 deg. F.  and 7 ,000 deg. F . ,  since 
it i s  between these points that carbon vola
t i l izes. An ex tremely high temperature i s  O U
tained by heating a mixtUl'e of a luminium 
powder and iron oxide or c hromium oxide 
powder, equal parts. The a luminium takes the 
oxygen from the oxide so violen t ly that a 
temperature higher than that of the oxyhydro
gen flame is reached. The oxyhydrogen blow
pipe gives about 3,800 deg. I�. 

( 8959 ) W. M. G. asks : In conversa-
tion with a friend, he made the statement that 
the great pressure of deep-sea water would 
overcome gravitation ; that a cannon ball  or 
any heavy weight would sink so far and stop, 
and also stated that telegraph cable would 
not lie on the sea bottom in deep sea for the 
same reason. Is that t r ue : A. According t o  
t h e  b e s t  figures a t  our command, s e a  water i s  
compressed 4 4  m i l lionths by a p ressure of 1 5  
pounds p e l'  square inch. As t h e  pressure in
creases, the compression is not proportionately 
so great as this. The tests have been car
ried up t o  t hree tons pel' square inch. At one 
ton pel' square inch the compression was 
0.00696 ; and a t  t hree tons, it was 0.00719. 
This is but little more than for one ton. These 
facts spow that water i s  nearly incomp ressible, 
or is  compressed very much less than most 
substances which w i l l  sink in water. It is 
easily seen from this that a body which begins 
to sink in the sea w i l l  continue to sink t i l l  it 
reaches the bottom. Its density i s  greater than 
sea water at the surface of the ocean, and it 
will become denser more rapidly than the wa
ter as it  goes down in the water. There can be 
no p lace where its density w i l l  be equal to 
that of the sea water, and hence no place where 
i t  will cease to sink till i t  reaches the bottom. 
The depths of the ocean are not occupied by 
floating bodies, wrecks, etc. , tossing about in 
the wate r. They are dark, motionless, barren, 
dead, and telegraph cables lie buried in t h e  
ooze w h i c h  covers the ocean floor. 

( 8960 ) E. O. M. writes : Some time 
ago, while inspecting a 220�vol t  direct-current 
motor, I made the remark that dynamos and 
motors are almost identical in construc tion. 
The man to whom I was t a lking was a repre
sentative of an electrical company, and said 
there was no more resemblance between a dyna
m o  and motor than between black and white. 
H e  said a motor would never a c t  as a 
genera tor unless the leads were changed. 1 saltpet,'r.  

scribed by C .  D. Parkhu rst, with 20 amperes 
a t  6 volts, would develop Vs -horse power. 
Could I use gravity cel ls  ( Crowfoo t )  to cha rge 
storage c e l l s  with,  if  I used twelve gravity 
c e l l s  6x8 inches and four storage cells,  the 
plate s  being 7 %, x7 %, inches, three p lates to 
each cel l '! Could I get enough cu rrent to run 

( 8944 ) F. '1' .  writes : I have heard the motor for sewing machine ', How much cur· 
from good authority that there is a mixtUl'e rent would I get if I used five plates, same 
of acids that will make a fluid, and if put on size, instead of th ree p lates, or would smaller 
paper i t  cannot be detected, but w i t h  a pair plates do ', A .  A motor whicb can carry :!O 
of glasses i t  is  visible. I'lease inform m e  a mperes at 6 volts will develop ratber more 
of the name and amount. A. We think you are than Vs horse power. G ravity cells can be 
laboring under a misapprehension. What you used to charge storage cells,  and ten gravity 
refer to are the so-ca lled sympathetic inks, cel ls  w i l l  cha rge �our storage cells .  If five 
which are practica l ly invisible, and are develop- plates are u sed instead of three in a storage 
ed in various ways. You wil l  find a long l i s t  of cel l ,  you wil l  be able to draw about 5-3 as 
formulre for sympathetic inks in our " Scientific many amperes from the cel l .  The amperes 
American Cyclopedia of Receip ts," pages 283 given by a cel l  depend upon the area of the 
and :!84,  price $ ;)  by mail. We a l so refe r you p la tes. A good result i s  :! %  to :1 ampere hours 
to S C P I'LI·"n; " T  :\os. 1 1 1 4 ,  1280 and 1 402 ; pel' square foot of negative surface in a storage 
price 10 cents each. cel l ,  reckoning both sides of the p late. 

( 8945 ) D. McK. asks : If a windmill I ( 89 5 1 )  G. B. M. asks : 1 .  Is there any 

( 89 5 5 ) B. M. asks : Will you kindly affirmed that a series motor if revolved in 
l e t  me know whether the theory that there the opposite di rection will act as a generator, 
exists a "repulsive force" between the mo le- while a shunt-Ulachine acts either as a motor 
cules of matter i s  correct ·! I f  not, what power or generator without the leads or direction o f  
makes the molecules of a g a s  "beat" against rotation being changed. "�hicll w a s  right ·! I s  
t ile walls o f  t h e  vessel in which i t  is  inc losed '! the following true ', A spark w i l l  j ump a foot 
A'. There is  no repulsion between the mole- in a i r  of ordinary density rather than 0 . 0 1  
cules  of a n y  gas, unless i t  be t h o s e  of hydro- inch in a nearly periect vacuum. A. Y o u  a r e  
gen. All  o t h e r  gase s act a s  if t h e r e  was a quite right in y o u r  statement regarding t n 8  r&
slight attraction between their mOlecules.  '.l'he versibility of dynamos and motors. The fact i s  
force w h i c h  causes gases to exert p ressure said to have been an accidental discovery, and 
against the sides of the vessels in which they to have led to the use of electric motors. A 
are confined is beat. If any gas is cooled discharge in a partial vacuum, such as that of 
sufficien tly,  the presslll'e ceases and the gas an incandescent lamp globe, w i l l  take p lace 
t U I'll S into a l iquid.  The theory by which the over a much greater length than in air of 
behavior of gas,'s i s  explained is ca l led the ordi nary density. However, in a perfect vacu-
Kinetic 'rheory of G a ses. urn no discha rge can take p lace. 

I S  12 feet in diameter, what would be its practical p rocess for wa terp roofing thin linen ( 8956 ) W. S. E. asks how brass or 
grea test  energy '! A . . T h e  p o w e r  of a wind- o r  cotton fallrics, without using oil  or o t h e r  cappel' p lates m a y  be treated to imitate gun 
m i l l  depends upon the velocity of the wind materials which materially a ffect the appear- metal ; a lso if you publish a S [;l'PLI O!lcN'l' COll
and area of the mil l  exposed t o  the wind. ance of the goods ', In other words, can such taining the design of a sma l l  transformer of 
The rule i s : Area of the slats in the p lane of fabrics be made waterproof and stil l retain about 1 2:; watts capacity ,  with p rimary v o l t age 
revolution multiplied by the cube of the veloc- thei r normal appearance ', A. We advise y ou :2:;0 volts and 3,000 a l ternations to give a �ec
ity of the wind in feet per second and the , to consu l t  the article on waterp roofing in our ondary vol tage of 1:2:; volts ', A.  An easy 
product di vided by 4,000,000 equals the horse I "Cyc lopedia of Heceipts." One or othe r of the way to blacken brass is by means of the fol
power. 'rhus a good-proportioned s latted m i l l  fol lowing formulre on pages 5()0 to ri92 w i l l  lowing solution : T a k e  nitrate of copper, 1 
1 2 feet diamete r in a 1 5-mile wind should give p robably answer your requirements, viz. : 1 ,  9, part,  and ammonic hydrate, 2 parts. Dissolve 
3 - 1 0  of a h orse power, and shou ld pump 2 ,000 1 3 ,  1 9 ,  23,  24,  2 [) ,  29,  30,  33,  and 34.  Abso- the copper in the a mmonia water. C l ean the 
gal l ons of water 23 feet high pel' hour.  lute waterproofing w i l l  not be attained, but brass, and leave i t  in the solution till  the ae

( 8946 ) L. P. B. asks : Would it  be with p roper manipulation you can secure good sired color i s  reached. Dry, and rull with 
I;ossible to send a message the distance of a 
mile  and one-ha lf  with the strength of bat-
teries, induction coils, etc. , mentioned in the 
article ', The apparatus of both sending and 
receiving stations being located in the city ? 
Would it be possible to increase the sending 
capacity of the apparatus ( to a greater dis· 
tanc� ) by increasing the height of the m a s t ':  
A. T h e  apparatus f o r  wireless telegraphy, as 
described in the S C H ; N 'l' I F I C  A M E R I C A N  of Sep
tember 14, IDO l .  is  intended to send for a 
distance from one-quarter to one-half m i le over 
water, as I s  exp licitly stated in the article. 
'1'0 send over land requires much more force 
than over water. For a mile and one-half 
over land the aerial wires should be twice a� 
high and the coil give a t  least a :!-inch spark, 
o r  better a 3-inch spark. 2 .  If it  is necessary 
to increase the power of tbe apparatus for 
sending a message over the greater distance, 
how much and in what parts of the apparatus 
would the power have to be increased ', A.  A 
larger battery wil l  be required for the larger 
coil. The relay need not be as heavy as 100 
ohms, and the sounder need not be over 20 
ohms.  3 .  Under the original conditions and 
strength of batteries, etc. , would a 1 00-ohm re· 
lay, 40·ohm sounder, and % -inch spark of coi l ,  
b e  suffiden t f o r  transmitter ', If power is t o  
b e  increased, p lease state additional c o s t  fol' 
increased power also. A. We cannot give cost 
of instruments. For this information apply 
to dealers. 

( 8947 ) J. A. R. asks : 1 .  Is  there 
ever, under any circumstance, such an OCCUl'
rence as the suspension of gravitation ', If 
there is not, how do you account for the fa ll ing 
of the barometer when the atmosphere i s  satur
ated with moisture ', A .  The density of water 
vapor is 0.6225 as compared with air ; that is, 
any quantity of water vapor will weigh about 
five-eighths as much as the same quantity of 
ail' under the same temperature and pressure. 
Air containing water vapor i s  l i ghter than dry 
air.  There i s  no Indication anywhere of any 
suspension of gravitation. But the p resence of 
water vapor in the a i l'  is  not the principal 
cause of a low barometer in a storm, even 
if we might be a llowed to call it a cause at all. 

resu lts.  2.  What i s  the p rocess by which thin wax or vaseline to polish if desired. We have 
fabri c s  are attached t o  vu lcanized rubber,  so not published any p lans for winding a t rans
a s  to adhere firmly " Can this be done in former.  I' lans for one are to be found in the 
such a way that the r ubber will penetrate to book " E lectrical Designs," wh!ch we can send 
at least the middle of the goods ? A .  This can you for $2 by mail .  
be accomp lished in several ways.  The rubber 
can be softened by heat, and then passed, to- ! ( 8957 ) L, B. asks how much pressure 
gether with the cloth,  between rol ls  which p ress ' or power is exerted on a board 1 foot square 
the cloth into the rubber. Or the smface of immersed perpendicularly in a stream flowing 
the vulcanized rubber can be devulcanized iJy a miles pel' hoUl " , What I wish to know is 
boiling in caustic potash or soda, t hen wash- the size nece ssary to make a surface which "vilI  
ing with dilute acid to neutralize the alkali  be equivalent to one ( theoretical )  horse power 
and fina lly with water ; then allow to dry. The when immersed in stream. A. The pressUl'e 
cloth i s  then covered on one side with a SOh1- on a square foot of surface held in a a-mile
tion of rubber, and the cloth and the partially per hour stream will be O.l:W pound. A 
devulcanized rubber are passed through rolls .  wheel to generate one horse power in such a 
3. In v u l canizing rubbe r, is it possible to so stream must have a peripheral velocity equa l 
protect certain portions of the same as to leave to one-half the velocity of the stream for best 
t hem softer and more flexible than the l"lest ? effect. It w i l l  therefore require to have the 
I f  so, how i s  i t  done ? A. We are not aware blades of H i  square feet each. 
that this is ever done. We can suggest, how
ever, the following : Prepare a solution of 1 
part of sulphur chloride in 40 parts of carbon 
disulphide, and brush this solution in the parts 
to be v u lcanized. Ilry rapidly in a current of 
warm a i l' ; then wipe with a damp cloth.  Dry, 
and repeat as often a s  necessary to properly 
vulcanize. 

( 8958 ) F. B.  asks : l. How much 
heavier or lighter is gasoline gas than air '! 
A. Gasoline gas is slightly heavier than air.  
2 .  I f  a gasoline stove or lamp is p l aced in a 
sma l l ,  close. and very warm room, would the 
gasoline evaporate through the opening which 
admits air  to the supply tank, mix with the 
air of the room, 'tnd explode", If not,  why ': 

( 8952 ) H. W. H. asks : 1. Is there If it would, how much ventila tion ana no" 
more power in a two-cylinder compound engine low temperature would be required to make an 
than in a two·cy l inder simple engine, .ame explosion impossihle ', A. Gasoline does not 
pressure, pi ston area, and expansion ; the simple evaporate and pass through the sma l l  ventholes 
engine taking steam only a t  the first stroke '! of a lamp or supply tank in quantities sufficient 
A. There should be no more power in a culli·· t o  make an explosive mixture with the air  of a 
pound engine than in a double-cylinder eng In.; room. Very little  ventilation of a room i s  
w i t h  e a c h  cyl inder of t h e  same capacity a s  the needed, o n l y  enough t o  p revent t h e  odor o f  
high-pressure cylinders of the compound en- g"asoline. 3 .  I f  an explosion occurred, would 
gine. Compounding i s  a question of economy. i t  be very serious '!  A.  An explosion of g-d8()-
2.  I f  air or gas i s  compressed, is there a line gas would be very seve re. It would wreck 
continuous heat from i t ,  or only while i t  i S I a house. 4. I have read that it is dangerous 
being compressed ? A. Comp ressed air and all to sub.i,'ct acety lene gas in a lighting p lant to 
gases generate heat only during compression. a greater pressure than a six-inch column of 
3 .  'Vould there he more power in a gas engine water would p roduce. If this i s  true, why ', 
if the heat of the explosion i s  u sed to make How could it exp lode in the pipes he fore being 
steam by spraying the inside of the cyl inder, mixed with air ', If not true, how much p res
and would it keep it cool ', A. A water spray SUI'e would be safe '! A. Acety lene gas ap
in the cylinder · of  a gas engine i s  of very paratus i s  not made for excessive 1)J'essme, as 
doubtful value,  and is not considered p racti- in general use. Pure acetylene a t  ordinary 
caule. _pressures is not exp losive. 

( 8961 ) T. A. H. asks : 1. How do as-
t 1'onomers account for tlte retrograde motion 
of the moons of Uranus ', ' What i s  the inclina
tion of the poles of the p lanet to the p lane of 
his ol'uit 0: A. The moons of Uranus revolve 
in orbits which are very nearly perpendicular to 
the plane of the ecliptic. The position of the axis 
of the planet to the plane of the ecliptic is not 
known, since there are no spots upon the p lanet 
by which its rotation can be determined. 2. 
What i s  the latest conclusion of astronomers 
as to the conditions on the su rface of Mars Y 
Where can I get full  information ? I'roctor, in 
"Other Worlds than Ours," describes this p lanet 
as being largely covered with seas and OCeanb. 
Is not this view now discredited ', A. You 
will find the modern view of the physical condi
tion of Mars in any modern astronomy. 'rodd ' s  
" N e w  Astronomy, "  or his  l a t e r  b o o k ,  " S tars 
and Telescopes," will  give you a reliable ac
count. Briefiy, Mars is  regarded as a p l anet 
which has a thin atmosphere, and whose water 
is nearly gone. Most points of its surface can 
be reached by a Martian without using a boat. 
The details of this topic cannot be given in 
a note.  

( 8962 ) H. F. T. says : 1 .  What weight 
is  a large American locomotive ? A. The 
largest American locomotives weigh about 230,-
000 pounds ; with tender,  320,000 pounds. 2. 
What is the capacity of a large American box 
car ( freight ) ?  A .  The carrying capacity of 
new style large box cars is from 40 to 55 tons. 
3.  What number of loaded freight cars can a 
large freight engine haul ', A. The l a rgest 
haulage capacity of heavy engines i s  about 
3 ,000 tons, say 40 ful l-loaded cars. Trains of 
100 empty cars are frequently hauled by a 
medium engine. 4. What is tbe average daily 
run fol' one passenger engine, on transconti
nental t rains, Le., the distance between sta
tions a t  which engines are changed ', A. 
};'rom 1 [) 0  t o  250-mile runs are made, but much 
longer under special conditions. 5 .  H ave 
American passenger trains made faster time 
than those in England ? A. We understand 
the fastest time on record has been made in 
the United S tates. 

( 8963 )  F .  H .  F .  writes : To start a 
gasoline motor in cold weather, tha t i s  
fi x e d  by a contact-breaking device, is frequent
ly a difficult matter. I have found that by re
moving the firing apparatus ( which takes but a 
moment with my motors ) and warming it well 
over a gasoline or alcohol flame, so as not t o  
deposit soot, t h e  m o t o r  w i l l  s t a r t  instantly. I n  
c a s e  the p a r t s  cannot be removed easily, the 
flame from a p lumber's gasoline torch held 
against the firing apparatus wou ld answer the 
same purpose. 
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Bra(·"It"t or the likP , K 1'. !la v i '  . . . . . . . . . . . 725, B�2 
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Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brick maehitlP moW, II. J. Flood . . . . . . . . .  . 
Brick ma�'hilH', H. C. Bi15hop . . . . . . . . . . . . .  . 
Hridlp, .T. B. Nohl" . . . . . . . . . . . . . . . . . . . . . .. . 
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Rpssler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
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Calendar, IH'rpetual , \V. M. Finch • . . . . . . . .  
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(' H I'. fr,>ight , H. A. Turner . . . . . . . . . . . . . .  . 

725. 588 
725. 347 
72fi, 422 
725 , 175 
72fi. 2Rfl 
72 5 . :19:1 
725. 564 
725.21 :� 
725, 105 

725, 1 51 
725. 581 
725,07B 
725, 446 
725 , 178 

C H I' roekpl' !'!ide Learing, railway, A .  O .  
Buckins, .Tr. . . . . . . . . . . . . . . . . . . . . . . . .  725, 3 1 5  

Car :\ri��t�;)r 
. �i

.
(�(: . �)�.

a
.
r�l.

l�� . .  
r
.
a

.
i��·.

a
.j:

, . .  �!: . .  I.T: 725,350 
Car rockpr side bearing, railway, F .  B. 

TOWllSt'Jl(I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725, �80 
Car  sash a ll(l panel cleaner and polisher, D.  

McCn 1f('ry . . . . . . . . . . . . . . . . . . . . . . . . . . .  725. 1 1 9  
f'u l'hona tillg apparatus, AdriallcP & Callpson 725 , 5:1 1  
(;a l'hUl'ptPl', .J. Ruthven . . . . . . . . . . . . . . . . . .  725, 1 48 
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CaHtpl', A .  H. Diss . . . . . . . . . . . . . . . . . . . . . . . . 725, 325 
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Cpmenting sutn;;tancps, \V. M. Kimherlin . .  . 
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1\11'. Al len has undertaken the task of p re
paring a compilation of the patents Incl uded In 
over four hundred subdivisions of the Patent 
Office classes. The publication contains di
gested paten t s  cohrlng the subjects of 
acoustics, electro-chemistry, electric l igh t ing, 
electric railways, electric signal ing, electric 
steering, electric conductors, therapeutic elec
trieity,  electrical  motive power, spec i a l  appli
cations of electI" iclty,  telegraph, and telephone 
Improvements, motor vehicles and a t tachments, 
and a i r  and gas engines. Mr.  A l len has pub
l i shed the drawings and the claims of each 
patent. l\"ot the least valuable feature or h i s  
w o r k  i s  an index giving the Dumher, name, 
and date of references cited In exam ination of 
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'725, 1 22 
725, 1 \)5 
725 , 391 
725, 1 1 1  
725. 447 
725, 24:1 
725 . 44 1  
725.082 
725 , 2 f l8 
72 5 , 1 0:1 

and notion dealers. or by mail on receipt 
of plice. Sample card, by mail, free. Man
ufactured by Consolidated Safety 
Pin Co .. Box 121, Bloomfield. N. J. 

TRAV E L I N G  
ELECTR IC  

H O I ST S  
New Bulletin 13 M 
Just issued on 

app lications. That a publication of such char. standard and Special 'l'ypes 
a cter should be of value to patent lawyers goes P A W L I N G  r& H A R. N I S C H F E G E R. 
without saying. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

April 1 4 , 1 903. 
A N D  E! A C H 8 E A R  I N O T H A T  0 A T E. 
I See note at end of Jist about copies of these patents.J 

Acid, apparatus for the manufacture of sul-
furic, O. H.  Eliel . . . . . . . . . . . . . . . . . . . . .  725 , 427 

Ail' brake, C. W', Valentine . . . . . . . . . . . . . . . 725 , 1 81 
Air brake bmw coupling and valvp mechan-

ism, G. B. Dinkins . . . . . . . . . . . . . . . . . . . 725,421 
Air eompl'Pssol' and heater, C.  R .  Keller . . . . 725, 450 
Amalguma tiug machine, A .  H .  ",r oodruft . •  725, 309 �musellwnt device , Seyfried & SheeloI' . . . . 72 5 , 1 56 
Animal trap, R. Chasse . . . . . . . . . . . . . . . . 0 • •  725,040 
Automatic sprinkler, \Vo Morgan • . . . . . . .  725,271 
Automobile brakf', L. L. Hoffman . . . 0 • • • •  725, 250 
Axle box dust guard, N. H. Davis . . . . . . . .  725, 049 
Axle gage, Compliment & Robinson . . . . . . .  725 , 4 1 1  
Badge, 1" . W. Pollock . . . . . . . . . . . . . . . . . . . .  725, 585 
Bag holder, G.  E.  Brown . . . . . . . . . . . . . . . . .  725,5:38 
Balance escapement, E .  Buysse . . . . . . . . . . .  725,0;37 
Banana bunch hanger, M. F'. Levy . . . . . . . .  725 , 458 
Bar working machine, G. O .  Gridley . . . . . . 725,438 
Battery plate forming die, D' Arsollval & 

Vaugeois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725 , 192 
Beaming machine pr(lssing attachment, J.  

McCallum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725 , 1 20 
Bf'aring, antitriction, A. E. Henderson . . . . .  72 5 , 620 
Bearing, ball, A. E. Henderson . . . . . . . . . . . .  725,246 
Bearing mechanism, ball, J. E .  Brpitwisel' . .  725, 403 
Bearing roller, A. E. Henderson . . . . . . . . . . 725, 247 
Bed bottom spring snpport, G. Brand . . . . . .  725 , OBO 
Bed bottom supporting spring, G. Brand . . .  725,Om 
Bedstead, M. L. Crogs . . . . . . . . . . . . . . . . . . . . .  725, 320 
Bedst('ad corner fastener, W. · S. Foster . . . . . 725, 3HO 
Bellows motor controller, F.  E. Whitney . . .  725,886 
Ricycle belt ring, C. J. Dorff . . . . . . . . . . . . . . 725, 547 
Bicycle handle bar, adjustable, T.  H.  Jacob 725,nS5 
Bimlf'r, tpmporar.r, W. S. Mendenhall • . . .  725,265 
Blind, \vitl(low, E.  A. Clark . . . . . . . . . . . . . .  725,042 
Boat float arrangpment, ,V. M .  von MaHen. 725, 264 
Boats, observing tube for submarine, S .  

Lake . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  
RoHer. See Steam boiler . .  
Boiler, R .  Baggaley . . . . . . . . . . . . . . . . . . . . .  . 
Roilpr tube cleaner, E. M. Adams . . . . . . . . .  . 
Bolt anchor, S. S. Newton . . . . . . . . . .  725 , 278 , 
Bottle. H. De Rocco .' . . . . . . . . . . . . . . . . . . . .  . 
Bottle closure. C. W. Scott et al . . . . . . . . .  . 
Bottle filling machine sight feed honsing, 

L. St " "bPi . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BottIf'. llon-rf'fillahlp. T. C. Df' Ha l't . . . . . •  
Rottlf', non-rf'tlllablf'. J. C. RosenkmllZ . . . . . 
Bottle, non-refillable, L. D. Parks . . _ • .  , • •  

1 62 Clinton St. ,  Milwaukee, Wis. 

OLDS  
but when they are we can 
suppl y  any pnrt and we de> 
Dot take advulltag-e of your 
need and eharge exorbitant 

r:;�I���f �lt��I;(S{.��i�I�:rt;-and 
Portable Engines. 
Oldl!'il Motor "r ork�. 216 R\\'!;lr Street, LA�8ING, MTCH. ----------------------

For PIPE. THREADING 
or CUTTING 

there is no machine on the market that can com· 
pare for eRse of operation and l"xcellence of work 
with FORBES PAT E N T  D I E  STO C K  

Vise i s  self. ctmterin� and dies al'e adjust 
able to any variation of the fittings. Parts 
can be duplieatr:d at slight cvst when worn 
out. Will th.read and ('ut up to 12 in. pipe . CATALOGUE FltKIl: •• 

C U RTIS & C U R T I S  CO . .  
6 Garden St., Bridgeport, Conn. 

Have stood the t.est for over 
12  years and are 
b e t t  e r to-day 
than ever. 

Get posted. 
W I TTE I R O N  
W O R K S  C O  . .  

Use your own paper, 
Any pen , any ink, no press. 

Government Officials Colon ists, Farmers, 
will find it invaluable. 

Every man who writes letters should write for prices if 
his stationer doefl not keep it. We manufacture 

.. Ditmars " Typewriter R ibbons 
and Carbo n Paper. 

P E N-CARBO N MANIFOLD C O . , D'pt. I. 

1 45-9 Centre SI.  New Y o rk , U .S.A.  

(,lotht'!'! lill l' . pinlpss. 'V. A . •  Tpllnings . . . .  . 
C' luteh, J)llf'umntil' .  C. R. Goodspl>ed . . . . . .  . 
Coat and hat rack. R. E. Hart . . . . . . . . . . . 
Coat hunger. H. (1. Hinchcliff . . . . . . . . . .  . Coating appa ratus, plp{'trolytic, H. \V'". Botz 
CotfPP pot. C .  H. Atkins . . . . . . . . . . . . . . . . .  . 
('nIH> OVPll doors, nwallA for I'pmoving, E. A.  

:\Ioorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725 , 471 
Coking oven. R. S. )Io!'!s . . . . . . . . . . . . . . . . . 72fi, 646 
Collu l' blanks. pte. , machine for folding', G .  

.J . Dormandy . . . . . . . . . . . . . . . . . . . . . . . . . 725. ::l26 
Compass uttaehrnpnt . •  J. L. Bliss . . . . . . . . .  725. :Um ('oncl't'tp conduits. form or c('ntpr for m old-ing thp i nvC'l'ts of. "T. F. Lf'arnecl . . . . .  725, 098 
CondellsC'r SystPlll . " .. .  C. Brown . . . . . . . . . 725 . 2 1 2  
Convpyel'. hn('ket . A. L. LeGrand . . . . . . . .  725, 57:1 
Copper from ea l'bOllHte and oxid ores, ex-

trading. H. R. Ellis . . . . . . . . . . . . . .  . 
�����: �{�

S
t: �. (!�

P
�l�(���.S(;� 

. : : : : : : : : : : : : : : 
Crunk disks or gPHrs against (lnd movement, 

725. 548 
725,258 
725, 3 1 2  

IDf'ans for seeuring, .T. Thomson . . . . . .  725, 51 0 Crlll)1wr stnfff'I'. Rm�tian & �ussman . . . . .  725.fi�5 
C' ruteh. G .  C.  Cnlpll tine . . . . . . . . . . . . . . . . . . 725, 61 2 
Cultivatol'. M. G. Graham . . . . . . . . . . . . . . . .  72 fi . 07 .... 
Cultfva tor. .T. R. Rartholomew . . . . 725.200, 725 . 201 
Cultiva tol' . .  T .  Rchalk . . . . . . . . . . . . . . . . . . . . .  72fi . 4R7 
Cultivator !'!hovC'l, A. L . .Johnson . . . . . . . . . 725, 448 
Cultivator whppl. E. R Slough . . . . . . . . . . . .  725 , 159 
Cnrl'f'll t apparatus, altprnating, I{t'llv & 

(,hesn<'y . . . . . . . . . . . . . . . . . . . . . . .  725. 091 , 7?fi.'W2 
Cnrl'f'nt motor, alh'rnatill .g', A. "T. �chl'amm 72fi. 596 
f'll TTPnt  motor systf'm. altN·nating. K I(rohn 725, 454 
Currpnt motors. dl�vi('(� for varying thf' nnm-

her of polt's in  a1tprnatf', Dahlundpl' & 
I�indstl'oln . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Currycomb • .  J. 11. A. ",Vinp . . . . . . . . .  0 • • • •  
Curtain stl'ptcher. }.-f. 11.1. H(,dden . . . . . . • . . .  
Cut out, automatic, I .  Ritspp . . . . . .  : . . . . . .  . 
('nttpr. SE'e Chf'ese cuttpI'. 
Dehorning knif(�, .T . D. De Cplle . . . . . . .  . 
Dpll tal ('hair. T. N. Brigham . . . . . . . . . . . . .  . 
Df'ntal platf', f4. G. Supplpe . . . . . . . . . . . . . .  . 
l)podori:dng or disinfecting apparatus, 11.1. 

.Tfl cohs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dprail .  E. C. Cartpl' . . . . . . . . . . . . . . . . . . . . •  
Dinnin.!: m a chinf', ".,. . So  Foster . . . . . . . . . .  . 
Dlspla,\" easf'. C. E. Latshaw . . . . . . . . . . . . .  . 
Di snla v stHIHI. H. 1. & M. A. Lurye . . . . .  . 

725. 4 1 5 
725. 52!l 
725, �il9 
725, 259 

72 5 , 546 
725,033 
725, 506 

725.086 
725, 31 6 
725,064 
725, 572 
725, 625 
725, 463 Distrihntion system. A .  D. Lnnt . . . . . . . • . .  

Door track and hang(ll', sliding, T. C.  
Prouty . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . .  725. 1 �5 

Door tra('k. rolling. T. r. P routy • . . • • • • • . • 725, 1 36 
DoorwHY, A. F. GpI'ald . . . . . . . . . • . . • • • • • •  725, fl52 
Draw hal' rigging , R. W .  Fox • . • . • . • • • • • •  725, 550 
I>reoger. ('annl ,  IiJ.  Ch'1Quf'tte . . . . . . . . . • • • • •  725, 409 
D" illing machine, A. W. Wigglesworth . . . .  _ 725 , 645 
Dry closet, S. Davis . . . . . . . . . . . . . . . . . . . . . . 725, 050 
Dynamo brush holdf'r, E. Gaud . . . . . . • • • . . .  725,2�9 
IiJ.g-g hf'ater, C .  A .  Taplin . . • . . . . . . . . . . . . . .  725, 507 
Elect.ric motors. device for maintaining con-

stant sppPd in, J. G.  Roberts . . . . . . . . 725 . 1 40 
Electric switch , T. Cope . . . . . . . . . . . . . . . . .  725, 221 
Electric time switch, E. Hemphill . . . . . . . •  725,444 
Elevator, J. G .  Scott . . . . . . . . . . . . . . . . . . . . . . •  725.4m 
Elf'vator cage stop latch, E .  Pochpr . . . . . .  725,5S4 
��levator gatp operating mechanism, J.  E. 

W .  FOl'al . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Eleva tor safety device, E. H. Price . . . . . .. . 
Engine driving gear, C. Phillips . . . . . . . .  . 
Engine plectric ignitor, explosive, G. A .  

725, 236 
725 , 1 32 
725, 285 

Goodson . . . . . . . . . . . . . . . . . . . . . . . 725,556, 725, 644 
Engine ignition chamber, gas, A. A. Low . .  725, ] 04 
Engine muffler, R. P. Thompson . . . . . . . . . .  725, 379 
Engine piston, H.  M. Quick . .  , . . . . . . . . . . . .  725 . 1 :38 
Engine spepd regulator, oil, ·"T. A .  "'hiting 725, 528 
Envelope and writing sheet, A .  H .  Lewis, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Envelope machine, F.  B. Powers . . . . . . . .  . 
Explosive engine, oseillating pist.on, J. A .  

Jenney . . . . . . . . . . . . . . . . . . . . . .  ' " . . . . .  . 
Eyeglass spring and guard lock , II. S.  

I>eters . . . . . . . . • . . . . . . . . . . •  : . . . . . . . . . . . 
Fabrics, border for the edges of, G. W. 

Mf'rro\v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725 , ] 1 3 

I Fan, C. W, Lund . . . . . . . . . . . . . . . . . . . . . . . . 725, 1 07 
(OontinU<d on pafje 324,) 

Y
_ .
. 

: � with either 
of these 

trade marks 

is Solid Gold 
No "skeleton construction" or cheap sub
s titute t o  be paid for at gold value. 

<;JccunATE -TO -THE'SECONJJ" f)aehe�" 
. 31l1J11P IYalches 

are made i n  our own complete fac t o r i e s ; 
t h e  works for the cases-the cases for t h e  
works. O ur guarantee goes with every one. 

/- � �/' �� :; j::�l�: LA.../ /11 / i L --7 For Aien. 

"Th " 11 d "  e 400 Sma est, amtlest 
\Vonten's watch. 

Send/or ./'ra book " Guide to IYatell Buyers" 
DUllher= Hampden Watch Works 

56 South Street, Canton. Ohio 

THE I�Tt:RNA TIONAL 
KEROSE�E OIL ENGINE 
is the mm�t simple. compact and power
ful ever constructed for practIcal pur
poses. Needs less attentIOn, 18 1 eS8 l i a· 
bie to get out of order and is cheaper 
to run tb �n allY engine manufactured. 
Sim ple, durable, economical and relia
ble. Nottnng but ordinary Kerosene 
Oil required to run it. Safe a·nd easily 
operated. 

I nternat i o nlll Power Vehicle Co •• 
ST"'�FORD, · CONN. 

made write to 
FRANTZ BODY 

TOOLS AS A TOPIC 
must b e  interesting t o  every bandl
craftsman·� Tbere is a mine of inIor
mation in 
M o n l g o m Q ry 4< C o . ' s  Tool  Catal o g u e  
which enUmera..tes thousands of too ls.  
Capital �&IldbOOk of reference. Pro
fusely il ustr�ted. Sent by mail for 
25 cents, . iecount sheet included. Molll"GOMERY & COo. 
105 }�ulton· S�., N ew Y ork City. 

llIFG. C O .  
Akron, Obio 
ano men tion the 

SCIES"T. AM. 

U S E  GR IND STON ES P 
[f so we can supply you. AIJ  stze8 
In o u n t e d  and 1I 11 1l1 0 11 lH e d .  a}way@ 
kept in stock. Rgmember, we make 8 
specialtyof 8eJeCt�nlZ stones for an spe
cial·purposes. :nr Ask for cataloQuf'; 
The CLEVELAND STONE CO. 

2 d Floor.  W i l s h i re .  C leveland.  0,  

Apple Eoonomical Gas E 
For MBf�ne, �tatlotlo.ry or 

AUTOlfOBILE USE 
We manufQ.cture 
Magnetos, lJatteries, Coils, 
Plugs, G o v e r n o r s  a n d  
Switches' S"nd for catalug. 
The Dayto n  I; I QctricaI Mfg . Co. 
80 S. St. Clair St .• Dayton, O. 

MAR � "E  Gaso l ene MOTORS 
Experts fo� years have ranked onr engme with the high
est grade, ap.d It is now being copied by other builders. 
We always endeavor to be on top, and for ]903 o1fer an 
ell@"ine built from Brand New Patterns. with new and 
orl ginal features-just what otber engines will have 
five years hence. 
1! you W'li:: �rl ���t t��t���t��'l!�O: ,�'lig)�V:;!Ji aescrib-

R O C H ESTER GAS E N G I � E  C O . ,  
693 Driving Park Ave., ROCHEST�R, N .  Y . ,  U .  S. A. 

AMERI CAN 
Pocket Alnlneter 
for testing state of batteries used on 
automobiles, motor cycles, launche8, 
etc. Win measure ODe to ftf[een am
peres correctly. Put up in a nickel
siJver case W h i ch will not tarnish or 
wear . off. DireITtions inclosed with fIIll·L<ilAlIe1ra\'<"',11.l 
each instrument so that a novice may 
operaj.i.\�e.

Sis.lfjO:<��::1�t�!:: 
A M E R ICAN C O I L  CO . •  
2 8  Newbu rn  SI.  W .  Somervi l l e .  Mass 

TOPS 

© 1903 SCIENTIFIC AMERICAN, INC.



Scientific AInerican 

BICYCLE AIllAUTOMOB1LE M,\TERIAL AND 
�UPPLIES 

T H E  POST & LESTER C O  . .  

SEND FOR IT 
TO-DAY 

Everything used in 
putting together a bi. 
cycle or automObile 
and an necessary tools 
and instruments for 
making and repaIring 
same are catalogued, 
iH ustrated and priced, 
with full descnptions 
in our 144-page booklet 
which is mailed tree to 
���sid�����r�� Ji�= 
tionary of Bicycle and 
Automobile Materials 
and Supplies. It costs 
you nothing but tells 
you much. 

H A RTFO R D ,  C O N N .  

A Sanitary fixture 

Write for Catalogue 
FORT PITT SUPPLY COMPANY 

Second A venue, PITTSBURO. PA. 

E'an, electrically drivel! centrifugal hlast, _ I 
H. K. Grull . . . . . . . . . . . . . . . . . . . . . . . . . 725' 558 1 

Fastening devicp, A. Stambach . . . . . . . . . . . . 725,:175 
�'eed trough, J .  J .  Smith . . . . . . . . . . . . . . . . . 725 , H ;� 
Fiber, cooking cellulost�. F. E; Gorp . . . . . . . 725,071 
FIlJet' manufacturing apparatllR, F. E. Gore 725, 072 

���r:�ll:h��:l�����t, ��il()���O��u� • . B�;li . : : : : : : :  +�g:��i I 
}1'ilp, letter 01' similar, W. ;J. Richardson . . •  725, 484 
Ifilling vpssPls with litlUids, apparatus for, 

C. 1·' . Mf�l}(lIialll . . . . . . . . . . . . . . . . . . . . . . 72 5 , 576 
Fire alarm Systf'ID l'(�gulatol'. D .  T .  _ Spring, 

et aI- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725, 603 
}1'ire alarm systems, circuit breaker for, D. 

T. 8pl'illg, et al . . . . . . . • . . . . . . . . . . . . .  725, 602 
Jfil'e pseapt' ,  A. B()isclaire . . . . . . . . . . . • . . . .  725, 206 
Fire pseaI'll, A. B. Holson . . . . . . . . . . . . . . . . . 725,251 

�������::!n?sO(��·a�)rb:���tW. �. C"T:t�\;��y : : : :  +�g,g�� 
�'ishint.!;' tackle, T. J. Evans . . . . . . . . . . . . .  725:4�� 
Floor and hardwood scraper, .J .  R. Price . .  725, 480 
1<'1001' oiling device, J .  C. O 'Donal . . . 725, 281 , 725, 282 
Folding shade chair, F. T. B. Mann . . . . . . 725, 348 
Foot [lower, O. H. Gentry . . . . . . . . . . . . . . . .  725,551 
Frame. See Quilting frame. 
Fruit jar, D .  G. Carpenter . . . . . . . . . . . . .  . 
Furnace, E. n. Schwartz . . . . . . . . . . . . . . .  . 
l<'urnace fire gate, H. A. Poppenhuspn . . . .  . 
F'urnace for heating or melting materials, 

'V. P. Thompson . . . . . . . . . . . . . . . . . . . .  ; 
Game apparatus, A. Mueller . . . . . . . . . . . . .  . 
Gas administering apparatus, G. Clarke . .  . 
Gas analyzing apparatus, 1\1. Arndt . . . . . . 
Gas apparatus, acetylene, D. Barnard . . . .  . 
Gas burnpr, E. C. Merrill . . . . . . . . . . . . . . .  . 
Gas burner, R. B. Fageol . . . . . . . . . . . . . . .  . 
Gas eheek, adjustable, J. F. 'V. Jost . . . . . . 
Gas enginp, H. C. Strang . . . . . . . . . . . . . . . .  . 
Gas generator, acptylpllP, N. A. RenstrOIll . .  
Gas generator, acetylene, C .  "\V. Metcalf . .  . 
Gas light hea ter, 'W.  F. Young . . . . . . . . . .  , 

725, 407 
72 5, 490 
725,:J6� 

Gas light, incandesepnt, G. S .  Barrows . ,  . .  725 , 1 99 
Gas or electric light, porta hIe, J. E. Bohner 725,027 
(j.a� producers, automatic fuel feeding de-

vicp for, J. U .  Sandersoll . . . . . . . . . . . . . 725,36!) 
Gas ,yorks valvl', E. A. ,:\1oore . . . . . . . . . . . . 725,470 
Gasps, apparatHs for separating and collect-

ing impurities from metallurgical fur-
nace, E .  J .  McAIE'er . . . . . . . . . . . . . . . .  . 

Gasoline bUl'lH�l', C. L. HalL . . . . . . . . . . . .  . 
(�att·, 1\. B. Cameron . . . . . . . . . . . . . . . . . . . .  . 
(�par, variable speed, )1. Crawford . . . . .  . 
GpH ring', va riable speed mechanism for hack, 

L(' Blond & Gro(,lH' . . . . . . . . . . . . . . . . . . . . 725, 099 
GlnHs, apparatus for manufacturing shppt, 

P. T. Sievert . . . . . . . . . . . . . . . . . . . . . . . .  . 
Glass cutting machine, L. Roualllt . . . . . . .  . 
Glass manufacturing shept, P. T. �it'vpl't . 
Glove fastener, A. Hprnunpr . . . . . . . . . . . . .  . 
Gold extraction process, T. B . .  J oseph . . . . .  . 
Governor, ('ugine, .J. H. S1I('11 . . . . . . . . . . .  . 
Governor, speed, J. T. Rossiter . . . . . . . . . .  . 
Grain drill, C. B. .:\1asol1 . . . . . . . . . . . . . . .  . 
g��!�:n!i� ��rl�h}: , 

cr· �Y�g�.y�)i t��(:I� . : : : : : : : : 
Grinding or polishing machinp, B. F. ':\Iel'-

ritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

725, 4HS 
725, 2HH 
725, 497 
725, 5:{6 
725, 257 
725, 50() 
725, 591 
72 5, 4H5 
725 , 1 42 
725,52] 

SAVI N  ICE PAD Gun hparing, .T. Strauss . . . . . . . . . . . . . . . . . .  . 
Half tOIle sere(,lI, J. Jacohson . . . . . . . . . . . .  . 
IIallllllPl', horseshoer's , K G. Weit" . . . . . . .  . 

72;', 266 
725, 50a 
725, 252 
725 522 
725 ;475 
725, 284 
725, H5H 
725 , 4 1 �  

_� � 
,
��a�e Mark) 

Reduces Ice Bill 
, 1 5  to 33 per cent. 

I � -' 11 \ I '  Makes ice chest colder: 
I , . ' 1'1 " 1 1 \ I ' )  W,II I I I I II! 1 i keep" prOVisions het-I I  , I �I I 1 1,1 1 " I I �_\ I I �b �dg;.e:',����te�ho/s�: - ,Ji" " l , ·  -:S'" sq ft. Send ice box �:� measurements. First�=-- cla�s hardware, house8 

Patente.d Feb. 1 7, 1903 �!�ts�igfe:.nd depart. 

All the facts in booklet "No. 16." 
SAV I N  I C E  PAD C O . , I 0 2 3  F i l bert S t . ,  P h i lade l p h ia, Pa. 

H A N D  Power D Y N A M O  
A very bandy machine. Will per
form any electrical experiment. 
��r,;:�i�

l, cW1flac:i��� g16e���d': 
power, 12 volt ircande�cent lamp. 
\-Vill decompose water, electrotype 
metals, fire blasting fuses. etc. 
Power alway� ready no batteries 
required. Price $6.50. Send for 
ont'. Write to"mght for complete 
catalol.'ue of electrical speCialties. 
J l' I,n; '"  AN UUAE & SON S CO., :121 \V .  ""att>r St. ,  l\lnowAt:.KEE, 'VJS� 

HamIDoek, I .  E. Palmpr . . . . . . . . . . . . . . . .  . 
Hanging bracket, 'V. H. Perkins . . . . . . .  . 
Harrow, Pfeiff(' r  & ::\Iorris . . . . . . . . . . . . . .  . 
Harrow, 'V. L. Dt'mpsp;\" . . . . . . . . . . . . . . . .  . 
Ilarvesters, elHUess helt carryhlg framp 

for, J .  Johnston . . . . . . . . . . . . . . . . . . . .  725, 088 
Harvesting machinp, S. H. & .1. n. Beilp r .  72 5, 02:� 
Harvesting machitw, self binding, M. Stimp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, t;:;;; 
Hay rake attachment, .J . P. Whitlock . . . .  725 , 1 87 
Heat regnlator, A. J. Hopkins . . . . . . . . . . .  725,341 
Heating apparatus, hot watpr, I .  D .  Smead 725 , 1 60 
Heating system, (;Itlser & McIntyre . . . . . . .  725, 554 
Heating s.vstems, rpturil water ft..,pd for • 

steam, G. F. Browll . . . . . . . . . . . . . . . . . .  725 , :,H 4  
IIingf', .J. T. �'lippen . . . . . . . . . . , . . . . . . . . . .  725, 4:{a 
IIillgt', J. Gamache . . . . . . . . . . . . . . . . . . . . .  725, 4HG 
Hook. See Cant hook. 
Hook, �1. S.  Farmer . . . . . . . . . . . . . . . . . . . . 725, 2:m 
Hook, J .  Wahlberg . .  � . . . . . . . . . . . . . . . . . . , .  725 , 5 1 8  
Horse detachel', 31. L. Robinson . .. . . . . . . . 725. iW7 
Horspshoe, H. Burrus . . . . . . . . . . . . . . . . . . . 725,O:1I� 
Hose supporter, J. H. Pilkington . . . . . . . . . 725, �60 
Hose snpporter, H. C. Hine . . . . . . . . . . . . . . 725, 56:� 
Hose snpporter, E. N. Humphrey . . . . . . . . . . 725, 565 
Hub attaching deviee, S. S .  Thomas . . . . . . 725.29S 
Illuminating deviep, 'V. S. Traill . . . . . . . .  725 , 51-':1 
Induction motor, A. L. Cushman . . . 72 5 , 224, 725, �2� 
Ink WE'll, Snell & Hatfield . . . . . . . . . . . . . . .  725, Hlrl 
Insulator, C .  Claydon . . . . . . . . . . . . . . . . . . . .  725,044 
Interlocking switch and signal, Speckman & 

P(HVerS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725, 601 

S h P , Jar 01' bottle closure, F. C. Riely . . . . . . . .  725, 590 

tepJ. ens atent ���,
t (i:\����s,

bo;.' f.' G�ilaiih
h;:e���·�� . : : : : : :  m:2�� 

Key opening can, W. H. Wells . . . . . . . . . .  725 , B8! 

V ES Kiln, C .  E .  Watts . . . . . . . . . . . . . . . . . . . . . . . .  725 , 5 1 H  IS Knitting machine, A. N .  Ames . . . . . . . . .  725 , : n 1  
, Lace, etc. , apparatus for cutting appliqne, 

P. P .  Craven . . . . . . . . . . . . . . . . . . . . . . . 725, 54:1 
Ladder, W. ,\Villiamson . . . . . . . . . . . . . . . . . . .  725, 18� 
Ladder, combination step, B .  F .  Sturgeon . .  725 , :'H7 
Lamp, acetylene, H. L.lcas . . . . . . . . . . . , . . .  725, 100 
Lamp, electric , arc, H. P. Wpllman . . . . . . . 725, 52;{ FLAT 
Lamp globe holdpr, arc, C. E. Hal'thnn . . . .  725, 442 
Lamp socket, electric incandescent, G. II. or 

SWI VEL Proctor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725 , 1 33 

I 
Lamp wick attachment, J. H. Stone . . . . . . 725,:n(:) 

BASE Lamps with fuel, caloric engine for supply-l ing gas, C. Scott-Snell . . . . . . . . . . . . . .  725, ;�72 
Land roller, F. Horne . . . . . . . . . . . . . . . . . . . .  725,445 

QUICfi ADJUSTING ����i.erJ'. 
si�:1a�ro��'nH .. .  ���: . : : : : : : : : : : : : : :  +�g:�g; 

I Lasting machine, C. Eisenberg . . . . . . . . . . 725, 2;{:

.

l 
Latch, F. I. Ackerman . . . . . . . . . . . . . . . . . . . .  725,0] 7 
Lath, metallic, V. l\Iopslein . . . . . . . . . . . . . . . 725, 1 1 [)  

Without a Rival 

TOWER al. LYON C O .  

Vise Dept. Letter embossing maehiIw, Rpynolds & �Ic-95 ChaInbers St . •  N. Y. Cluskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 1 :39 
Letters, etc. , device for forming, W. F.  Veeder Ratchet and Rotary Counters 

tele���n���i�fc�r1�i�y�t ����l��B� I , ' I Ii i 
and automatic machinery generally 
to register the number of pieces or 
quantit.y of material produced-fur 
any purpose requiring a smaU, light 
and accurate counter. 

Od l'ALOG UE FREE 
T H E  V E E D E R  M FC .  CO. 

JlAR'l'FClRU, CON N .  
Makers o f  Cyclometers, Odometers, Taehometers, 

Counters and :Fine Castings. Price, 1(1,1.00 

Toledo Ohio,USA 

rhe VUlcan Iron worKS co. 

Marine Gasoline (ngines 
3).j; to 10 H .  P. 

Highest Grade �laterials and Finish. 
Latest Improvements. 
'l'be Best Sparking Device on the Market. 

THE PINCKNEY COMPA N Y, 

N yack. N. Y. 

Blount . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . 
Lifting and dropping gab', A. Clawson . . .  . 
Link, fusible, Shu,,, & I\:night . . . . . . . . . . . .  . 
Liquid drawing off apparatus, ' A. Brake . .  
Lixiviating machinf', centrifugal, H. R. 

�Jllis . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . 
Lock, J. Speer . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lock, II. ,P. Townsend . . . . . . . . . . . . . . . . . . .  . 
Loom, automatic filling replenishing, L. A. 

725, 205 
725, 04a 
725, 4H5 
72 5 , 2 1 1  

725, 549 
725, 290 
725,a81 

Aunlanll . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . .  725, 194 
Loom, automatic filling replenishing, W. F. 

& C. H ,  Draper . . . . . . . . . . . . . . . . . . . . . .  . 
Loom pickpr stick 1m fff' 1'. 1\1 . Dumont . . .  . 
Luhricator, E. E. Davis . . . . . . . . . . . . . . . .  . 
:Magnet frames of dYnamo electric ma

('hiIHls, device for 8hifting the field, 'V. 

725, 229 
725, :327 
725, 545 

F. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . .  725 , 4 1 6  
�Iuil hox, A. L. Hpnry . . . . . . . . . . . . . . . . . . 725, 080 
Mail hox, .J. Lieher . . . . . . . . . . . . . . . . . . . . . .  725 , 1 01 
�Iail cralH�, A. I'. BmH-'r . . . . . . . . . . . . . . .  725, 209 
Mandolin 01' similar illstl'Ullipnt attachment .J . )1,. Timmons . . . . . . . . . . . . . . . . . . . . . . 725 1 77 
Marking . machint', DUn Lan;\' & Lannert . . . 725:a28 
)lattt's and raw mptalR, treatment of, H. (L 

C. Thofplll'n . . . . . . . . . . . . . . . . . . . . . . . . . 72 5 , 297 
Mechanieal movement, P. Christian . . . . . . . 725, 041 
Metal hoop making machilw, .J. E. Wright 7�m, 390 
Mptal plates or shpet:�, treating, A. J. 

Dipschel' . .
.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 725, :)24 

Metal working machine, A. M. Stillman . . .  725, 2\)2 
Metallic oxids ,,,ith mptallic aluminium, re-

(}Ueillg,. F . C .  "rehpr . . . . .  ' . . . . . . . . . . . . .  7<)5. 0')0 
MiIwral grading apparatus, H. "' .... . Ash . • .  7<)5 , 6 J !,!  
Millt-'rs tool ,  A. V. })ps l\Ioineanx . . . . . .  7<)5, 4" 0 
Mitpl' finder, Duncan & Byars . . . . . . . . . . . . .  725,2'�O 
Mittf'll, J. F. Campbell . . . . . . . . . . . . . . . . . 7�G , 2 1 7  
�:lold ttask partition, G .  Radel' . . . . . . . . . . . .  72[),4.1-11 
Mop wringer, C .  J. Johnson . . .  0 • • • • • • • • • •  725,251i .:\iotion ehecking device, O. F. Persson . . . 725,477 
�fotor, C .  H. Peck . . . . . . . . . . . . . . . . . . . . . .  ·4 25. 1 :� ( )  
:\lotol' fot' hoists, etc. , C .  H. Peck . . . . . .  725 , 1 2 S  
Mower, lawn, S. I .. . . Bf'nson . . . . . . . . . . . . 725, 397 
Mmving machine, R. L. Neville . . . . . . . . . . .  725 582 
Music cabinet, sheet, O. H. Stewart . . . . . . 725 : 170 
Music sheet for mechanical mnsical instru-

Illf'nts, R. W. Pain . . . . . . . .  \ . . . . . . . . . 725,358 
Musical instruments, electric circuit closing 

mechanis'm ' for keyed, E. M. Skinnpr . 725, 5H8 
Musical instrument.s, splf playing attach-

mput fot· kp,Yhoard, Draper & Courville. 725, 424 
Mustache trainpr, Stephens & Oestprreich . 725 632 
Nall or tack '  driving · imnlpment, E. Parent . .  725; 125 

(Oonttnued tnt page 325.) 

There are some 
Life Insurance 

Free from All 
Speculative 

f'eatures. Eye Openers 
in Accident Insurance Policies 

Just placed on the market by 

The 
Travelers Insurance 

Company 
ThE.y are something new, and there is 

nothing now offered that can touch them in 
LIBERALITY, in INCREASED BENEFITS, in 
SIMPLICITY. 

And the same old security grown larger, 
that makes TH E TRAVELERS' contracts 
the most widely popular among sol id busi

ness and professional men, is behind them. 

Agents in every town Write us for deta ils 

L O O K ! 
AT T H E  D I F F E R E N C E  B E T W E E N  

The Racycle & Any Bicycle 
, , 

t NAILS .TACKS AND tlL" "".,,"LL 
III ALL SIZES 
:0: .  
::J 
� i 

-'lention SCIENTIE'IC AMERICAN. 

Our 
Specialty : 

Knock
Down 

Boats t)f any 
description 

AMEUICAN nClA'!' & MACIIIX}; CO., 
ROW, SAIL A N D  PLEA S URE BOATS, 

_� __ �_Ja_,;_n�e StatIOn.  ST. LOUIS, 1\10. 

Universal Safety Tread 
Made to walk on with perfect safet.y. 

Steel. 
Brass, 

and 
Man-

ganese 
Bronze . 

Stairs, 
e(lal 

Holes, 
Car Steps, 

Etc. 

}l'or Elevators or wherever you walk, safety is always 
secureo by its use. 

U N I VERSAL SAFETY T R E A D  C O  , 4 5 B roadway. New York 

Racycle sprockets turn 
between bearings. 

Bicycle sprockets turn 
outside bearings. 

30 % less pressure on the bearings of a Racyc1e 
than on a bicycle ; therefore it turns � easier. 
Ride further and faster with less work on 
the Racyc1e. No oil can required. Write for 
Catalog 16 to 

MIAMI CYCLE &: MFG. CO. ,  Middletown, O. 

�.2"�� w�!:!'2 :tj ... , . J. 
out steam power, equipped with �1 
BA R N E S '  F O O T  P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and g'ive greater profit 011 the work. ::\Ilachmes !'lent on trial if deSired,

. 
Catalog Fru. . . .. ... . ... . . . . W. F '" J O H N  BA R N E S  CO. . .'.: .. .. , . , •.. • 

Established 1872. :. ." � 
1 99 9  R U B Y  ST. , ROCKFO R D .  I L L. 

-=,IlC!,. .. nnomical 

MANUFACTURED BY 
W. &. D. lllOGEY. 

Bayonne City, N. J. 

��-:�If��po��a�E�E�� I STEELII:rRsenod florLoatsaZoaue. __ -

to al l J ight machinery. A kick E'tarts 
the machine and an occasional kick 
keeps it going. Send for our Booklet for flattening wire for all purposes 

SLOTKIN 6: PR.AGLlN, 
N ew York  

W()lIs, O i l  and Gas Wells drill ed 
by cClntract to any depth from 50 
to 3000 feet. We (1.1so manufac
ture and furnish everything re
quired to d�'i l l  a�d completp 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus .. 
trated catalogue. Address 

' �  ___ -__ ,'-o.: .. � __ .. __ -"" ••• - AND SUPPLY CO. 
YOr.K. U. S. A. 

iT' Send for Catalogue. 

B LAKE & J O H N S O N ,  

P .  O .  B o x  7 ,  WAT E R B U R Y ,  C O N N .  --------
T O O L S 

FO R M EC H A N I CS. � Send for Free Cata l o g u e  N o .  1 6  B .  � 
The L. S. Starrett Co.,  Athol ,  Mass . ,  U. S .  A. 

SIT, RIDEAN D SLIIP 
ON AIR 

"--v..rf}; . .. A I R  MATTRESSES 

J 'C�'t'c(ion C U S H I O N S  and P I L LOWS 
For Berths and Seats on Shipo, Yachts and 
Smal l RoatE ; used as l .. ife Preservers in emer. 
gencies. For Beds at Home. Hospital or In 
Camp. Send for /1 ee booklet D. 
Auto m o b i l e s  Filled and U p h o l stered t h ro u g h o u t  

N o n-absorbent.  Odor less, Hyg ie n i c  
F u l ly G u a ranteed 

Conform t o  every c u rve of the body 
lV ecbanical Fabric Co. . Providence, R. I .  

N ew York Otftce, 1 6  Warren Street 

© 1903 SCIENTIFIC AMERICAN, INC.



Scientific American. 
STUDEBAfiE:fl 

ELECTRIC 
AUTOMOBILES 

Jt{o Expert Cha uffeur Jt{eeded. 
C a n  be R u n  A n y  D a y  in t h e  Y e a r  by A n y  Member of the Family. 
'Vide Touring Radius. A Successful Hill Cl imher. 
Smooth Operation. Reliable Brake Control. 
Great Strength of Construction. Running. 

Perfed SI)ring Suspension with · in ridillg-. 
Can be used e'll1all�' well . n"," m'"t� o.·"",,,,,,,tl< 'Park roads. 

Nitl'ogen eompollllds, making, F'. E.  P011.Pll- ... . .... oj � 
inS7- . . • • • • • • • • • • • • • • • •  '. ' • • . • • • • • • . • • • .  � 2", .)bl 

Xozz;d, KPlf dosing, Schwaah & �IaeNeil1 . !7� , 1 5� Nut am} holt locl{, ., \y�eat & Bhl l'k .. . . . . . .  '!';�'�l�� 
L'int lo('k , R . P.  (� l'ltfith . . . . . . . . . . . . . . . . .  ' .... ) , ":' .) 
Oil hptl l'il lg' ll1at(>rial�.  tl'patillg, N. B. Po\\"-

tPI' . • • • • • • • • • . • . • • . . . • • . • • • • • • • . • • • • • •  72G, :)I);) 
Oil lI11I'IWI', .J. S. Thurm an . . . . . . . . . . . . . . . . .  725, 1 70 
Oil  hlll'llel', l lPhulizing , .r. PropP l' _ . . . . . . . . 72i), 1 ;�-l 
Oil flW! IHU'lIi l l g'  <lJlIlUl'atuK, J. H .  Chapman . 72;) , -lOt-; 
Ophth a lmos('o]H ' , H. A. B.hodes . . . . . . . . . . . 72[), 4X:: 
On'  ro;u�til 1g fUl'nuec, 1'. Edwards . . . . . . . .  ��g:�2:; 
!;�::; �::;.);�ln�lt;?":·al�;al�{��l:3�T(�l.

fe
C"  .(�� : .  (;'ll'l"ri(', : : :  725,;{2 1  

Ovpn ,  hakp, \V . i'-·�·0blle 0 0 • •  0 • • • • • • • • • • • •  +�g:�)2�� 
�:����1!:�, l ��l��'ta·:ih-�l']<J .

R
J��(:� ' ; : : : : : : : : : : : : :  725, 25:� 

Puekillg, metallie, G. D. RolllIlS . . . . . . . . . .  +�g:�g� 
f,��'r

i
�:�;(u��i:(��l,

ll 
e�:��d��

d
�\I.IH. 

J 
IV���

i
i�lS(;;l : : : : : :  725, 22U 

�;;��;:;�: :,!�i\k
i
��ftll;(�l�,�

h
��l \ t

I .
I���i�.�t;,::n · : : : : : : :  ��g:��� 

Pasteul'izet', B. l'�. Sehil'Iuer . . . . . , . . . . . .  , . .  725, 4�B 
Pattern dnnving maehilw, Bradll'Y & (;ilhcrt 725, 2 10 
Pattprtl fahrie and making S;tlllP , Pallit�cbek 

& Ahorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, H27 
Pavpmpnts fnr USP, apparatus for pn 'IHl l'iug 

minpral ingredieIlts of bituminoHS ma-
cadam 01' other , H. \V . .ARh . . . . . 725, tJ41 

PPIwil tape holding atta<'illllc'nt, lpall , B. B. 
\Yarillg . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  72ri , ;{8H PPllholdel', Pjn· ti llg , .J . loJ . )'Iob� . . . . . . . . . . . . 725, 272 

Pprambulato l', .F' . E. Southard . . . . . . . . . . .  725, Hi7 ! Pptl'olemn ( 'ngitl( ' , H. 0 . . A llsop . .  � . . . . . . . . 725 , 1  ! I l  
Pbotographie l lri l lt ,  H .  C .  & .  H. C .  \Vhite 725, f.2rl 

ALL SEASONS ARE ALIKE 
TO THE 

WATERLESS KNOX 
Our patent air cooling systel11 works equally well  in zero ot 
dog day weather. Strength and simplicity, distinguish all 
parts. Hence its great popularity 

IVlany details have been:improved in the 1903 Car. 
Catalogue on application. 

KNOX AUTOMOBILE COMPANY 
Main Office and Works , SPRINGFIELD, MASS. 
New York A gency, H. M .  Davis, '46 West 39th Street . 
Boston Agency, Reed· Underhill Co. ,  41 Stanhope S treet. 
San Francisco Agency, Nat'l Autolnobile & Mfrs. Co., 26 

Fretl10n t Street. 
Philadelphia and Pittsburgh Agen�ies, Banker Bros. Co . 

\\r e m:mufadm·p gears 
ancI 'tlodies suitable for 
all purposes. \Ve also /o\eU supplies and can !!I!!�""':--"'I""'-+01""'-- furnish any I)art or all 
thl' parts (or a gasoline 
OJ" steam rig. See our 
lat<' mtalogue, FREE. 

Pianofortp fl'amt', bridge, and sOl.uHlhoard, ell A" .  1'. HOWE & ('0. ,  51 IIudsoll St., l"O .•. ,
.
w York, Export Agents. 

I C. R. H. J. Halle . . . . . . . . . . . . . . . . . . . . 72G, [)[iH __ 
Piling, JUptal shppt, n. Wittekind . . . . . . . 72fi, Ht I,s 
Pipe l'onneetion, soil,  .J. McL .. an . . . . . . . . . .. 725,27:; Merkel Motor Cycles Pille eoupling, \V .  1\1 . Wossoff . . . . . . . . . . . . .  72G , H l 0  
P I n u p ,  carpenter's ,  J. 'V .  Kirh,v 725,5()!) 

<>::!I1-R30 S. 18th St..,  
ST. LOt:IS, 1\10. 

D r e s s  
r o r 
Comfort 

Plalltpr. eOl'n, P. Groshetty . . . . . . . . . . . .  72l),075 D U RAB L E Plow wh .... 1 attachment, sulky. c. A .  mass. 725,241 
SPEEDY 

S I M P LE 
SAFE 

Catalogue 0 1 1  Application. 
Our complete line automobiles can be seen at ou� New York 

Repository, Broadway and Seventh A Y., corner 4Kth st. 
STU D E BAKER BROS. MFG. CO. 
}"""ftctory & General Omce8, SOlf1'JI B E N It ,  IX-It. 

Fir�t-CIB!iIo'" A-=-ent� deli!lred in 
territory not already covered. 

PARTS FOR 
AUTOMO B ILES 

..... "g o.r p"t.. fOf' Gu.. 
ollft.. a n d  �lectrtc V-..o .... 

AJ. oompklt. G .. ,.. 
J'DEUI. MJUnII'''c:TV1WCO 00. 
IIMlTK .... "HPlJIG FAOTOltY 

.MUw� 

GAS ENGIN E  

16NIIERS 

Pneumatk signa l , .J. H.  :Br�HI�" . . . . . . . . . . . 725, 402 
Poke, animal, R. G. 1\'10I'ri8 . . . . . . . . . . . . . .  72fi, fi7!1 
PORt unehor, J. Blackburll . . . . . . . . . . . . . . .  72fi, :m.s 
Post cap, It. "r. Wbitphllrst . . . . . . . . . . . . . .  725. 527 
Potato sorter and gradpr, E. Taylor . . . . .  725, 1 7 2  
Powpr transmitting deviep, \Yigglpswol'th & 

N01'8trolll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pralines, machine fOl' making,  1'. R. Fl'allk(� 
Prltss, K. S. Blanchard . . . . . . . . . . . . . . . . . . . . 
Printer ' s  inking roller, J. H. Osgood . . . . .  . 

72G,0R7 
72fl, O(jl) 
725, :n n 
725, :1rin 

Prilltprs' inking rollers, mold for c.lI sting 
.J. H. Osgood . . . . . . . .  . .  . . . . . . . . . .  72fi, :{f)7 

Printing awl issuing maehinp, ti( 'k(' t ,  E a s t -
mall & Hawley - , . . . . . . . . . . . . . . . . . . . . . .  725, 1)5-1 

Printing fnlllw, G. _-\. . ::\Ic)'lellimpl l  . . . . . . 72fi, 27 0 
Printing or embossillg mach i lw ilU Il l'P�sioll 

latches, apparatus for opprating platp lI , 
F. 'V. Thomas . . . . . . . . . . . . . . . . . . . . . . .  72G, 5( l,s 

Printing Pl'PSS illkiug mpchHlI iH1tl , .r. Thom- • r.: r: " 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.) , �)1  . •  

Printing pr(' ss, phltPII, .J. Thom son . . . . . . . .  725 , 5 1 :.!  
Printing press plaiel l ,  J. rl'homsoll . . . . . . . . .  725, 6::7 
Printing IH'essps, appal'HtnH for St·'('IIl·i llg illk

distrihllting (;y liml('rH to pIa tell , .T. 
rrhomsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Projcetile, "�heeler & )'leK('IlIlH . . . . . . . . .  . 
Propeller, A. W. Leal'nard . . . . . . . . . . . . . . . . 
Propeller, ship ' s ,  G·. R. Kohlei . . . . . . . . . . . . 
P " opellel' . wheel, C. L. "�phhpl' . . . . . . . . . .  . 
PIIUP,Y, expHIH1illg I'OpP, B (' l'il'a m & Milw' . .  
Pllll('�', sash eO I'd , \Y . R. )ladh�tl)I . . . . . . . . I 'n lp }jPHtillg t'ngillP , 11� . J. ::\-Iarshall . . . . .  . 
Pump, oseilla tillg , H. E. Sehl'Hdl'1' . . . . . . . 
l'umps, (�te. , valve gear for, B. ('row(' . . .  . 
Quilting fralllP , R. P .  )'feKillh'y . . . . . . . . .  . 
Rail bl'acp, D. �L " Yatson . . . . . . . . . . . . .  . 

LATEST T Y P E .  
!tail guard " third, , C . "T. Horllllllg . . . . .  . B � � T  M A O !=' .  Rail joint,  F.  P. Butts . . . . . . . . . . . . . . . .  . 

Fo, ����i��:�:�;�(;b���:�:.;;::��n",y wm 1�;1:W: C{�i�'�'< ,����j��;ci :�I
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The Cnrll�lc , ,& }'hl(']l Co.. n�!n,,�;:��
d
;�;�il�I��;:.:t

i
S�

t
�� �lc�;;����i; ' : : : : : : : : :  2<::3 E. Clifton Ave.. Cinci nnati. Ohio Railway rail joint, .J. G. l\Ie2\ij chapl . . . . .  . _ .. --- ------- Railway rail joint connpcting plate, R. B.  N ew Type Rai1��!I��.r1;I��let;. · g�';l�: �'I �l�i �ig;l �li '  �;.�t(:I�I·, ',,j." j-: 725, C )1 :{ 

2 "Cycle Motor l{ail��:��·rpswit�hil�g · 'a"l;I;I� I:I�t l��: ' ,,< ' i1�: ' B�)�� 725, 1 1 (1  

PATENTED. 
Range of Speed. 200 to 2,000 Revo

lutions. 
4 H. P., A uto. or Mariue. 100 lbs. 
3 H. P • .  , Auto. or l\iarine, 175 lbs. 

Manufacturers in search of the 
best should addre8s 

sprt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725, 401 
Hail way tie, llPtallie, C. B. Ebpl't . . . . . .  725, 05;-) 
n,ailway tie, metallic, C. S .  SPitz . . . . . .  725, :W:� 
Railway track, mohile, P .  :MontsHbr(� . . . .  725, :�51 
Razor stl'oppillg dpvi<'p , P. R. & O. I�aIllpfe 725,44�) 
ReanlPl', J.  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . 725, :;-74 
RpgellerHtOl' fU l"lul('t', Campioll & Wyan t .  . . 725, r.:m 

Patented S ing le IJever 
Contro l . The Jeading mo
tor cycle built Send !OtaIllI' 
tor illu �trate1 ca,talogll 
to Dept. A. Agent.� 'lvantH. 

�n: RK}:I, MFH. CO.,  
.lInwllukce-� UTili!. 

SAFE 
TIRES 

$ 3 .98 
no not be misled into 

buying any other tire 
bearil1g a name similar 
to t h at of onr 

STE R L I N G  
Puncture Proof 

tire, wrnch is far superior t o  any other tire ever sold 
at �o Iow a price. On t h i s  tirE'. in script letters, are 
the words "Sterling PunctU'N� Proof 'l'ir('," that's all. 

It is made of superior fabric-four- ply -witb very 
heavv pure rubber cover. Strictlv guaranteed1 and 
confident l y  recommended for its Lexcellent wearing 
qualities, and secund only to onr famous Delaware 
Special P. P. in resiliency. 
PUllcture Proot doeEm't mpan that it can't be 

pierced if you try. but t.hat it is practical ly impossi
b1e t o  pUlleture it in every· day hard riding. 

Price of Sterling Puncture Proof 
Tires, per pair, $ 3 . 98 

Sizes : 28 x 1%, 28 x IJry;, 28 x 1%. 
ORIIERS UV MAIl, I' ROllJ''l'L Y }'ILJ,}:n. 

DELA \V A RE RUBBER eo,. 
63 1  Market St., Dept. 8 1 .  PH I LA DELPH I A ,  PA. 

C U S H iU A N  lUOTOR C O . ,  
Lincoln, Nebraska. --------

ELECTRO MOTOR, SIMPLE, HOW . TO 

Register. St'e 'l'Plpphole call l'egistcl'. 

��;Yst�i:��a
d
co:i�

l
i�': J:·N��·ti;l�'�I;t . : : : : : : : : : ��g:�gl, Best American Made Motor Hetol't, }1\ B. and C. E. li'elt . . . . . . . . . . . . .  725 , 0 00 

make.-By G. M. Hopkins. Description of a small el ec
tric motor devised and constructed w itb a view to as:oli st. 
ing amateurs to ruake a motor wbich might be driven 
with advantage by a current der i ved from a battery. and 
wh i ch woul d have- sufficient pnwer to o perate a foot 
l athe or any Illachitle requiring nqt ovm' one man pow
er. With 11 figures. Contain ed In Scn�NTU'IC 'A]'JER� 
lOAN SUPPLEMENT, No. 64- 1 .  Pri ce 10 cents. To be 
had at this Office and from ail newsdp;alers. 

. T H E  TURNER BRASS WORKS 
57 M I CH I GAN S T., C H I CAGO. ALUMINUM. B R ASS AND B R O N Z E  CASTINGS 

MACH I N I NG . STAM PING.SP INNING,PDLlSHING, 
PLATING _ 
ESTIMATES FURNISHED ON SPECIAL W K, 

Revel'sihle motor, C. II .  Peck . . . . . . . . . . . . . . 725 , 1 20 

���!:��!ll�� �r.P(,��1
l
��3i �\.: .  ?r
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(
? . : : : : : : : : :  +�g:t�� 

Hoek drill, L. E.  DeckN' . . . . . . . . . . . 725, 227 
Rolls, adj ustahle beneh for, H.  E. Slwhioll.  7�5. 1 G7 
Roof, T. B. Stewart . . . . . . . . . . . . . . . . . . . . . 72fi, 2 n1 

���� e
�1;1��:

OI�1��th
R

& I�l�}��I��n t)�.idg(·, : : : : : : :  +�g:g�;; 
Rope lock, L. :\1. Cutting . . . . . . . . . . . . . . . . .  725 , 0 -1- ,-'; 
i{ntary pnghH', .T. H. L. & .J. D.  A. Rotteh('l' 72fi,02i'i 
i{ntary engine, 'V. H.  COl'llPll . . . . . . . . . . . . . 72fi , -11 � 
Rotary fluid ellgiIw, J. 11� . Coo}p"" . . . . . . . . . .  725, m r. 
Rotary steam ('ngh,,', ::\[eCalley & Collm an 72fi. :lSO 
�;1(1 iron, self llPatiIlg, .J . C. ' Lake . . . . . . . . .  725 , 2 ( 1 1  
�afp,  J. \VurtpnlH·rgpr . . . . . . . . . . . . . . . . .  72 rl , :':O;� 
�alt and pepp(�r shakpl', ('omhilll'(l, I T .  I" . 

rphul'ston . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . .  72ri, n::1-1 
�ash loek, .J. n .  ).lillel· . . . . . .  . . . .  7�5, 577 
1":l sh stile plowing and horiJlg mndlilli ' , .A .  

P I r. I t 1 7  ft L h $ 1 95 A. Loetschel' . . . . . . . . . . . . 72fi,4G1 
a m e r  u o m p  e e • .  aunc , Sash,'s , ete . .  adj ustalJl!' tong'l'" and gl'OOYt' 

MARINE ENGINEiS. B O A T  FRAMES 

Catalol! �'ree 

"NOCI(-OOWN HI ....... E PA. L- M E R  B R O S .  C O S-COB . CT. 

mPlllber for w indow U' SdWPlI ,  B .  IIipo-
lito . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 621 

Saner kraut, etc. , follower for packing, ",V. 
Sapnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725 , 1 49 

Saw, J. 1-1. :\liner . . . . . . . . . . . . . . . . . . . . . . . . 725, 46H 
Scale, computing platform, .T.  H. ).Iilhlll'n 725,4f:lS 
Scpnic apparatus, ]�. \Y. 'rllOm pson . . . . . .  725, 509 
Sel'oll hending" lIlH('hiIlP, G. nOt.�hm . . . . . . .  725, 02il 
Spurn, garment, K. E . . loll!l son . . . . . . . . . . .  725, 62:: 
:';('aming machine, slwpt !lH'tal lock, Rmith & 

Monroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725, H ;;{ 
RePII dropping 1ll('('hall i�llI . A. C. LiwlgTt ' l I . 72fi,460 I H 

.

. <ePdPr

. 

alld fPrtiliZ .. " ," lll'oJ IIH'r. W". ::\1:t l'(,1l1ll .. 725, 101) 
Hp}f locking holt • .  J . P. Rn l,lrk . . . .  � . . . . . . . . 725 , 1 ,4 7  

Scientific American Ht'wing ma('hinp f('P<l ing' and <,<lg'e ('olltmlling 
dpvicp. "'". II.  Rh'dmHn . . . . . . . . . . . · 72 5 , 6:J1 

187&-1902 

Kcwillg mael\i lH' gnidt', �ho(' . ,T. Lapo i n t·(, . . 725, OD6 
;';p"'i1l1!," m a ehhlP,  I tH))lptl fabri(', F. ]'J .  

l\lolTis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kp\\"iJlg· IllJleh iIlP , tlv(' l'spam, \V. H. St('(ll1lan 
�h:ldp holdcl'. C . .  T. Kns('}w . . . . . . . .  . 
Rh'Hlp holding· IllP('hanislll, n. H. FO l'syth . -

72fi, OH2, 725, om� 
Hhaft ho]d(, 1". (� . ,  .Jr. , & ),1. G t'ronld . . . . .  725, 240 
Hlw\f "r" ('IO't.  II.  G. Voight . . . . . . . . . . . . . 725, :;82 
Rhil't wnist fitter, ),1. E. Bueklpy . . . . . . . 725, tX{ll 
Shops, welting for welt • . J .  n. HadAway . .  725, 077 
Shutter worker, oJ. IT. Rose' . . . . . . . . . . . . . . .  725, 144 

15,000 Valuable Papers Sign, C.  A. 'rYJl(\ali  . . . . . . . . . . . . . . . . . . . . . . 725,.:;00 
Hignalillg system . N. Telsa . . . . . . . . . . . . . . .  725, ()Oil 

JUST PUBLISHED. 

A LARGE edition of this new cata

logue now ready for distribution . 

Thousands of new papers are 

listed in it,  bringing it up to date. Sixty 

three-column pages . Copies will be 

mailed free to any address in the world 

on receipt of request. All Supplements 

listed in catalogue can be supplied for 

ten cents each . 

M U N N  &. co . ..  
Publishers, 361 Broadway, New York. 

Silk holdp}' ,  S.  V.  Lnal lel1 . . . . . . . . . . . . . . .  72ll, 4G2 
Silo, .T. C. Sehl'pdpl' . . . . . .  . . . . . . . . . . .  725, 2S!) 
�illk dpalling eomllosition . � .  JIt'yel'i l lgh . 725 , 4 n7 
Siphon filling allpH l'at lls . L. P. 8('t:d('1' . 72!l . -1H4 ( 
Rkil·t Sllnllot'h'r, IT . JI . Fox . . 72fij 4a � '/ 
��:��l� 

��:!:l(!:H
t
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r
�� : : : : :  +��: 6g� 

f4licf'r, hn'Hfl , A. Bo1dnc . . . . . . . . . . . . . . . .  72f). !):W 
�li('pr, frnit or v < 'g"{'tahh' , .T. A. Lnllem t' llt 72!l,20;;! 
Rmokp cOllsnmpl'. .J. rr.  (' ()�' I lP . . . . . . . . . . . . 72!l,04fi 
:-imoke eonsllm ill� fllrnacp. 'V. .Tollnhm . . . 725. 0nO 
Knap hook, 1j'. .r. :-jhpph :ll'(l . . . . . . . . . . . . 725, 1 58 
�oda, cleaning, n. ",V. ( ; i 1 1  . . . . . . . . . . . . . 725, 55:� 
Xodinm hienl'oonatt'. making", F .  JI. RPPllet' 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72fi,!l0 1  
Xoldpl' from shppt lllPt:ll ('HIlH. nH':lnS for l' P -

moving stlVPl'finOll S ,  O. 8.  Fpl1ows. 
72r.,42!l. 725, 4:10 

Hohlpl'in g thp Hidp· SP3IllS of Hh('pt mf�tal 
bodie'S, horn fnl', Sm ith & MOllloe . . . .  725, 1 (14 

Row('l', broadcast �(>pd . T. V. Pagc, pt al . . . 725,47�:l 
Spp('(l ehanging uH'<,hanislll , L(> Rlolld & 

G roene . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  725 , 1 00 
SpI'P(] changing mpchanism, Robinson & 

Lanr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725,141 
Spinning, doubling, and twisting machine 

hrake shop , .T. Duffy . . . . . . . . . . . . . . . . . 725,053 
(Continued on page 326.) 

It is nf)W th0l"Onghly und el'.'-it00d among automobilists 
everywhere tha: no IDncb i l l e made in this country can 
equal CONRAD Gasoline ;Uotor Vehicles 
for simpl icity. dural)i1ity, �peed, safety and econom y .  
T h e s e  veh i cles are beautiful ly finl s11ed and give the 
g-reat.est. sat i sfa ction everywhere. I l l ustrated descrip
tive booklet free on application. 

CONRAD M O T O R  CAR R I A G E  C O . ,  Buffalo ,  N .  y ,  

THf "HARDY" [flint Roadster] " The Touring Car for Two " 
A ��I���t

I�� ��������b�1e 
th:/��u�?:g ���;'

bJt;�;' 
p���:n;:,h

:� 
good runauout. Run" by our own full b B. H. P .. gray met.al; 
water-eooled g-asoline ellgille at from 6 to 30 miles an hOllr oyer 
any kind. of roa.d�, alld with one :HIlln2' will r U ll 1 Z u 
JulIe,... A t.horou�hly tested and proven machilJe that makes 
constant friends wherenr it. goes. Runs Vf:,ry quietly-at small 
eost-snlUli repairs-"ha.." bip: roo!llY seat and long body--with t.wo 
l'pats anti top if desirerl':""l!I.t.orau;e locker In front-and is 
all  controlled frolll spa.t by one Je"\-'er. Price with tools--hnt 
not extras.-*SuO. 'Y ith our complete faCIlities. we are ready 
to make shipmellts without delay. W'rJte liS for eatalog"lle " D "  
and address of yonI' lo(,al :lg'elwy hefore pl:l.eing" your order alld 
get a satisfaetory IIme h i n e  del iHre(\ when you want it. 

FI,IS 'J'  Ar'I'OMOlln,K CO., FII"t, Mich. 

Because of their construction 

P R E S I D E N T  
SUSPENDERS 

give molt 

Comfort & Service 
Guaranteed 

" All breaks made good" 
" President" on buckle means 

" Cannot rust" SOc. ano $1 .00 
Any shop or by mail prepaid 

'17re C. A. Edgarton Mfg. Co. 
Box 222 K, Shirley Mass 

Send 6c. for Catalogue. 

H A N D S D I R T Y ? 
Gre-Solvent instantly dissolves and remove� 
mach ine grease, paint and "ink. Miles <L',head of 
soap. Harmless. Antis�ptic. By mail , prepaid" 
1 ac. and 2�c • •  stamps. Sample free to deaJers. 

Correspondence solicited. 
T H E  U T I LITY C O  .• 2 2 7  G ree nw ich St . ,  New York.  

,-EIGtX)-e 152 PURCHASE STREET, BOSTON, MASS. . . • , S E N D  FOR S A CATALOCUE 
A U T O M O B I L E  A C C E S S O R I E S  

ALL W H O  AR E I NTERESTED 
I N  T H I N G S  E LECTR I CAL 

can obta in our illustrated catalogue 
by sending 2-eent stamp for postage. 

LIBERTY ELECTRICAl, SUPPLY CO., 136 liberty St., New York 

M U R R A Y  

S E V E N T E E N  Y E A R S 
of bonest, �trai�htforward and enviabl e business 
reputation is back of every " Murray " Veh icle. Har
ne�s and San dIe. A nd t h ey cost no more than the 
" unknown kind . "  We guarantee every " MURRA Y" Vehicle that ieaves o u r  faetory against breakalle for 
two years. Our line is most complete, consisting of 
B u g g i e s ,  S u rreys. Phaet o n s ,  Road Carts, Road 
Wag o n s .  B i ke Wag o n s ,  Traps. S p r i n g  Wag o n s ,  De· 
l i ve ry Wag o n s ,  M i l k  Wag o n s ,  M a i l  Wagons,  Bakers' 
Wag o n s .  B utchers'  Wago n s .  Lau n d ry Wago ns,  Pony 
Veh ic les,  Farm Carts, Farm Wag o n s ,  Contractors'  
Carts. C o n t ractors' Wagons,  Dump Carls. 

SADDLES and HARNESS 
We will  be glad to mail you our ljar�e Illus

trated Catalog No. 33. It's free f o r  t h e  asking·. 

W I L B E R  H .  M U R RAY M FG .  C O . ,  
CINCINNATI, OHIO. 

Durand Mfg. Co. 
Eastern W idewaters ( C u lver R d . ) , 

R O C H ESTER. N. Y .  
High·grade canoes and skiffs our specialty. All canoes have brass 

stIips between jOintR, making them 
watertight. We fllf:lo b uild launches 

��Jioci'£���:� s�Db��;�����: \tr��: 
us before plaCing your order ; it win 
pay you to do so. 

© 1903 SCIENTIFIC AMERICAN, INC.



Scientific American 
I 

V I hI B k '  Spring. Hpp Eypglas:-; sllrillg'. 

a ua e 00 S . Spring- 1l'''vPH, formillg gill ," ats Oil, C. A.  
Cout:all t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7!!;), !!2! 1 

Spur rowpl franH's, sJlur leathpl' for SeeUl'illg 
� � 9' Squa\��� ��;�l

t
t���{'I:' e(��;hi�e(F'tl'� : �.

t l'��� �\��l �l� 72r�. t)i ).J 
REVISED aUlI EN ].ARGED EDITION Ilihr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72;; , 02 1 

The Scientific American Squllrl', <iraft'lIlulI ' S  '1', E. C. Amidoll . . . . .  7�"" ,:)� 
Squal't', try, 'v . (L ClpIDl'uts . . . . . . . . . . . . .  72r. , tH -l 

tytlopcd,· a 
O�

o

f

u

te
R.

e

:e
ie

�
S

e�iP

d

t

�

� Stacke'r, plleulllatie, C. K. Leonard . . . . . .  72", B24 
� ;1 Staekillg apparatus, straw, A. A. Millkl{'l' . 725, 1 1 -l  

Stairway, O.  C .  Uehling . . . . • . . . . . . . . . . . . .  725 , 1 7!) 
Stake hohler, folding, U .  \V. Lutz . . . . . . . .  72;), -tU-t 

1 5 ,000 Receipts. 7 34 Pages. �t;�� ���t�:.
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Price. $.').00 i ll Cloth. $6.00 in Sheep. $6.1>0 Steam <'llgillC'. C. & C.  Volz . . . . . . . . . . . . . .  726 , 6 1 7 

in Hulf lltorocco. Post Free. Steam genPI'u tor furnact', Deprpz & VPrlll'Y · 72f., 22S 
Steam sPpul'atol', M. \V . Cottle . . . . . . . . . . .  725, 41 ;{ 

'J'his work has been re.. Steering chf'ek, dectl'omaglH�ticall.Y operatp(l, 
vised awl enlarged, H. Lemv . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72fi, -J.5u 
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rj'he work is so arranged 
as to be of use not only to 
the specialist, but to the 
�eneral reade:- It  should 
h�;;;� �n� I �6;k8i{;0��erI 
circular containing f u l l  
'l'able of Contents will 
bl� sent on application. 

Those who already have 
the Cyclopedia may obtian 
the 

1 9 0 1  A PPENDIX. 
Price, bound in cloth, $LOO 

postpaid .  
TWENTY=THIRD EDITION EXPERIMENTAL SCIENCE. 

By GEORGE n .  HOPK INS 
Revised and G'l'eaUy Enlarged, 2 Octavo Voltllmes. 1,100 

Pages. 000 lilustrations. Cloth Bound, Postpaid, 
$5.00. Half Nomeco, Postpaid, $7.00. Or 

Volumes Sola Separatelu ,' Cloth. $3.00 
per "Volume ; Half �lUorocco, 

$1.00 per Votume . 
EXPERIMENTAL SCIENCE is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
this work. 1\11'. Hopkins 
decic ed some months 
ago that it would be 
uecessary to prepare a 
new edition of this work 
in ordf'r that 1 he many 
wonderful discoveries 
of moderll times might 
be fully described in its 
pages. Since the last 
edition was published, 
w o n d e r f u 1  develop
ments in wireless tele-
E���hYbe:rir m:d:�P�i 
was necessary. there
fore, that a good deal of 
llew matter should be 
added to 1 he work in 
order to make it thor ... 
ougbly up-to-date, and 
with this object in· view 

200 pages have . added. On ac
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 

A Complete Electrical Library. 
By PROF. '1'. O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
n e a t  f o l d i  n g  box, as 
shown in cut. ��or the 
student. the amateur, the 
worksbop, the electrical 
��fe��s� 

e
con:���8!: ��� 

books, as follows : 
Arithmetic of Electricity 

138 pages, • • .  $1.00 

Electric Toy Making, 140 
pages, . • • • • $1.00 

How to Become a Suc-
���S:�I .Ele�r�ci�n$1�� 

Standard Electrical DIC
tionary, 682 pages, $3.00 

E
�;i��:

it
: �iI�

p
�IH

ed
$lf)'l a�d'�:e°,!�T:il1,;,�f��t���� 

A valuable ana indispensable addition to e'ver-y Zibrn'l-Y. 

Our Great Special Offer.-We will send prepaid 
the above five volumes, handsomely bound in blue cloth 
:��it���
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Price of $;S.OO for the complete set. The regular 
price of the five volumes is $7.00. 

The' Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN. A.M. 
Laroe Odavo. 480 Pages. 

3OO lUustrations. Price Sa .OO 
����c:''(ffflt'¥�p llH.fi:d 
'J.lHE most lmportant book 

ever pubJisbed on invention ._4� 
and discovery. It is as read .. 
ab1e as a novel, being written 
in,j����a�kS�l!�'s a most com-
prehen�ive and conerent ac
count of the progress which 
distinguishes this a.s the "gold
en age of invention," result.. 
ing- in industrial and commer
cial development wbich is 
without precedent. A chrono
logical cdendar of tbe leading 
inventions is one of the most 
important features of the 
book, enabling tbe reader to 
refer at a glance to important 
inventions and discovp.ries of 
any particular year. 'l'be book is printed with large type, on 
fine paper, and is ehlborately 
���Sf;�t��a�liv�y gg����ingS .... -.A ....... 

NOW READY. 

Modern Machine 
Shop Tools 

Their 
l�ri':.

s
J�¥��\':.':iin�P'';.�ti0fta':;':.d a�anipu. 

l\'Iachine Tools. 
By W. H. VAND ERVOORT, M. E. 

Large 8vo. 576 Pages. 673 lliustrations. Bo "nd in Cloth. 

Price $4.00. 
A n entirely new and ful ly illustrated work. treating 

the subject of illo(lern Machine Shop Tools In a 
concise and comprehensive manner. Special care bas 
been taken to eliminate aJ I matter not strictly pertain ... 
ing_ to t.he  subject1 thu� making it POSSible to gi.ve the 
reader complete Information pertaining to machine 
shop tools and methods in a single vol ume at a mode
rate price. 

The work . is logically arranged j the various band and 
machine to::>ls being grouped into classes, and descrip
tion of each is given in proportion to their relative Im
portance. The illustrations represent the very 1atest 
tools and met.hods, all of which are clearly described. 
Each tool is considered from the following points : 
FIRST-Us construction, with hints as to its manu-

iacture. 
SF-COND-Its operation, proper manipulation and care. 
THIRD� Numerous examples of work performed. 
CY" Full descriptive circulars of above books wit! be malleti 

free 'Upon applica tWTh. 
MUNN & CO., Publishers. 36 1 Broadway. New York 

Stereoscopic print and making samp, H .  C. 
& II. C.  White . . . . . . . . . . . . . . . . . . . .  . 

Sterilizing appliuncp, E. Nichols . . . . . . . .  . 
StirruPI J. -r.L Bil'tpls . . . . . . . . . . • . . . . . . . . .  
StOllt', granite or mad)Ie cutting machinery, 

725, t)07 
725 , 1 2:� 
725,204 

S. \" .  Vint . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, :Wl 
Stop mechanism, m:lehhwl',r, T. J. Landrum, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Storage battery, (iardiner & Macmillan . . . .  . 
Storage batter.)', R. N. Cham berlaiu . . . . . . .  . 
Stove, lamp, A. F. Glaessner . . . . . . . . . . . .  . 
SUllshade, body attachable, C. }jJ. Gill . . . .  . 
Surveying instrument, G. M. Gouyard . . .  . 
Suspenders, A. M. Ziegler . • . . . . . . . . . . . . . .  
Suspenders, H. C .  Hine . . . . . . . . . . . . . . . . .  . 
Suspenders, M. Gluckauf . . . . . . . . . . . . . . . .  . 
Suspenders, H. C. J-line . . . . . . . . . . . . . . . . .  . 
Sweat pad, thin rim, M. II. Fetzer . . . . . .  . 
�wing, lawn, D. H. Bausman . � . . . . . . . . .  . 
Syringe, vaginal, O. r. Moon . . . . . . . . . . . . .  . 
Table device for sick beds, etc . ,  W. Schleul1 

725 571 
72[> : 067 
72 [) , 2 1 8  
725 , :1:15 
725, 06t) 
725,073 
725, 190 
725, 24!1 
725 , 4:n 
725, 562 
72G, 643 
72G, an6 
725 ,270 

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725, una 
Tacks or nails, knife for machines for mak-

ing, J. N .  Gifford . . . . . . . . . . . . . . . . . . . .  725, 06H 
Telegraph instrument, C . E. Bunker . . . . .  725, 2 1 -1 
Telegraph key, C. E. Bunker . . . . . . . . . . . . . . 725, � 1 :)  
Telegraphy, H .  A. Rowland . . . . . . . . . . . . . . .  725 , G�i2 
Telegraphy, space, J. S. Stone . . . . .  725, 6)=;5 , 72G, e:1(i 
Telegraphy, wireless or space, J. S. Stone . 725, 6:�4 
Telephone call register, ,,:r. Gray . . . . . . . .  725,2-1 -t 
Telephone hook lock, coin actuated, J. E .  

I-Iead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Telephone system, T. PauL . . . . . . . . . . . . . .  . 
Thermostat, H. 'V. Germil1er . . . . . . . . . . . . .  . 
Threshing machine band cutter and feedPl', 

H .  W. Eisenhart . . . . . . . . . . . . . . . . . . .  . 
Tile, flooring or paving, C. H. PuIs . . . . .  . 
Tile, illuminating, .J. Jacobs . . . . . . . . . . . .  . 
Tiles, 1'. W. Litchfield . . . . . . . . . . . . . . . . .  . 
Tires, apparatus for manufacturing and vul-

725, 338 
720,476 
725, 334 

725 , 61 7  
725 , iW4 
725, :142 
725, 1 02 

canizing rubber, 11� . A. Seiberling . . . . . . 725, 1 55 
Tires, means for repairing punctured IHlPU-

matic, C.  R. Sutton . . . . . . . . . . . . . . . . .  725 , 1 7 1  
Tobacco clamp, G .  L. Pool . . . . . . . . . . . . . . .  725,586 
Tobacco for maunfaetnre into cigars, pte. , 

machine for preparing leaf, P. B. Erth-
eiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 058 

Tobacco leaves for manufacture into cigars, 
etc . ,  maehille for preparing, P.  H .  Erth-
eilpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 05tl 

Tongue protector, J, S. C .  �ieholls . . . . . . . . .  72 5, :m4 
Tool hold(>r, J. Armstrong . . . . . . . . . . . . . . . .  725,Ol!-1 
Tool motor, portable, C. H .  Peek . . . . . . . . . 7��, �?! 
Tool, plleumatic, C.  H. Haeseler . . . . . . . . . .  72�) , .).� j  
Toothpick, J .  E. Hills . . . . . . . . . . . . . . . . . . . . 725,081 
Torch, signal, 1<'.  & W. Dutchpr . . . . . . . . .  725,2:31 
Toy box of oricks, 1\1. E. Brandt . . . . . . . . . .  723 , ():;2 
Toy cannon, VV. Frowe . . . . . . . . . . . . . . . . . . .  725, 832 
Toy gramophone hand motol' ,  E. R. Johnson 725, 34:3 
Toy, mechallical, J. Flaherty . . . . . . . . . . . . .  725,4:32 
Toy pistol, C. A. Bailey . . . . . . . . . . . . . . . . .  725,5a4 
Toy vehicle, H. N.  Parker 725,12G 
Transparene'y, trichromatic, i,': ' 'E: 'i��� ' : : :  725,566 
Trap. See Animal trap. 
Trimming, G .  W. Merrmv . . . . . . . . . . . . . .  . 
Trimming or braid, reedpd, .r. Hpimann . .  . 
Trolley head, S. Fierbaugh . . . . . . . . . . . . . .  . 
Trollpy whpPl, E. C. Rolfe . . . . . . . . . . . . . .  . 
Trolley wir!' clamp, H. Geissenhoner . . .  . 
Tl'ueii:, G. 'V. King et al . . . . . . . . . . . . . . .  . 
Truck, car, G. G. Floyd . . . . . . . . . . . . . . . .  . 
Trucks, rollpt· side Leuring for ear, E. S. 

Woods . . . . . . . . . . . . . . . . . . . . . . . .  725, 388, 
Tuhps, verifying apparatus for dressing, F. 

Stordeur .- . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
TUllllPl, subaqtlPous, I. A. Braddock . . .  . 
Turbine engiI.!', J. A. Groshon . . . . . . . . . . .  . 
Turbine, steam, W. L. "T(�bster . . . . . . . .  . 
Twine holder and cutter, S. R. Earnest . . .  
Type writer, S. J. Seifried . . . . . . . . . . .  . 
Typewriter paper eal'l'iage, S.  J. Seifried . 
Unloading apparatus, C.- Campbell . . . . . .  . 
Valve, Tetley & Pptf'rsf>n . . . . . . . . . . . . . . .  . 
Valve, 'V. N. 'Vpmmpr . . . . . . . . . . . . . . . . . .  . 
Valve, automatic dry pipp� L. D. Chandler . 
Valve, balaneed slide, G. A. Janicke . . . . .  
Valve, pngineer 's hrake, Augur & Bickel . .  
Valve, fluid pressure engine rotating, W. 

& J. ,-'ivian . . . . . . . . . . . . . . . . . . . .  , . . . .  . 
Valve for rain conductor pipes, automatic 

725, 29B 
725, 029 
725, 4:19 
725 , 1 84 
725,2:12 
725 493 
725 : 492 
725,406 
725 , :)78 
725, 640 
725, 5·11 
72G,2G5 
725, 020 

gate, J. Keller . . . . . . . . . . . . . . . . . . . . . . .  725,451 
Vehiclp, motor, A. N .  Locke . . . . . . . . . . . .  725,574-
Vehicle power drum, C. J<J.  Duryea . . . . . . . .  725, 6 1 6  
Vehiclp, self propelled, 1\1. Crawford . . . . . . 725,22� 
VehieIe, self propelling, A.  A. Ball, .Ir . . . .  725, :.394 
Vehicle spf'ed changitlg and clutch mf'chan-

ism, motor, L. Renault . . . . . . . . . . . . . . . 725, 48:l 
Vehicle stepring chf'ck, H. Lt"mp . . . . . . . . . .  725, 457 
Vphiele transmission gear, motor, A. L. 

Riker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 62n 
Vehicle \vhppl, M . •  J. Clark . . . . . . .  , . . . . . . .  725 , 4 1 0 
Vending apparatus, )1 . S. Cody . . . . . . . . . .  725 , 3 1 7  
Vent controlling deviee, C . 'V.  Winther . . .  725, 1 8H 
Ventilator hpad, E. T. I{ }pin . . . . . .  , . . . . . .  725,452 
Vesspl air ejecting apparatus, G .  QuanOIlllP 72ri , l :�7 
Vessf�l, cargo transport, 'V. G- ,  Clark . . . . . .  72;) . 21 U 
\Yagon, .J. D. Whit1wy . . . . . . . . . . . . . . . . . . .  725, a07 
Wagon body lifter, H. B. Bolen . . . . . . . .  725, 400 
Wagon, coal, Kreutler & Manger . . . . . . . . .  72r>, OH5 
Washboiler and water distilling apparatus, 

combined, J . '1' .  Van Ansdal . . . . . . . . . . .  725, 1 82 
WashtUb, stationary, Reid & Hooper . . . . . .  72[), :W5 
Washing machine, '1'. E. Barrow . . . . . . . . . 725,022 
"rashing machine, T. Henry . . . . , . . . . . . . . .  725,:l-1� 
"''"ashing machine, M .  J. Kremer . . . . . . . . . .  725, 2tio 
Washing machine, C. Garver . . . . . . . . . . . . . 725, H:�:� 
Washing machine, D. Hawley . . . . . . . . . . . .  725, -14:� 
"Tater closet, R. W. Miller . . . . . . . . . . . . . .  725,�WS 
Watpr closet ventilator, Drouillard & 

Teahpn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 42[) 
Water cooler or heater, J.  H. Rose . . . . . . .  725, 1 -1f) 
Water gate. irrigating, W.  H.  Kiler . . . . . .  725, 09:� 
Watpr trap, Conwpll & Chamness . . . . . . . . .  725, m S  
Water tube boiler, J .  P .  Sneddon . . . . . . . .  725 , 600 
Watering apparatus, Good\vin & Browne . . .  72 5, 557 
Weather strip, W. C. Dillon . . . . . . . . . . . . . . .  725 , 052 
Wepdf'r, })P()t, J. B. Stl',�hl . . . . . . . . . . . . . . . .  725 , 296 
Weighing machines, registering means for 

coin controlled, G. 11�. "T. Schultze . . .  725,a71 
Well drilling machine coupling, H .  G. John-

ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725 , 568 
Well strainer, J. Morris . . . . . . . . . . . . . . . . . 725, 1 1 7  
"Thepl, See Propeller wheel. 
,\Vhiffietree hook, W. Wainright . . . . . . . . .  . 
Whip rack, D. G. Bonderson . . . . . . . . . . . .  . 
Winch head, reversible, J. G. Delaney . .  . 
Windmill tower, H. C. Will . . . . . . . . . . . . .  . 
Windlass, M. F. Cahill . . . . . . . . . . . . . . . . . . .  . 
Window cleaner, A. Roberts et al . . . . . .  . 
Window lock, J. E. Cravdord . . . . . . . . . . .  . 
Window screpn, E. -B. Crocker . . . . . . . . . . .  . 
Wire drawing machine, .T. H. O'Donnell . .  . 
Wire drawing machine drawing roll or head, 

� H. O'DonneD . . . . . . . . . . . . . . . . . . . . .  . 
Wrench, R. J. Lockhart . . . . . . . . . . . . . . . .  . 
Wrench, R . •  T. Northam . . . . . . . . . . . . . . . . .  . 
Wrf'nch, T. A. 'Vf'ston . . . . . . . . . . . . . . . . . .  . 
Wrench attachment, drill, E. C. Miller . .  . 
X-ray apparatus, etc. , df'sk for, H. R. 

Smith . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
X-ray tube, T. Friedlander . . . . . . . . . . . . . .  . 
Yeast coating composition, M. Schmitz 

DESIGNS. 

725, 1 83 
725, 207 
725, 4 1 7  
725,:108 
725, 405 
725,287 
725,04G 
725, 3 1 9  
725, 47� 

72 5,47a 
725 , 1 0:{ 
72!l , 1 24 
725, :10(; 
725,2H7 

72G, 4f)B 
725 ,:1:n 
725, :170 

Coll'ee urn hot water jacket, E. Kronmlln . . . .  36, 286 
Display frame, O. W. Kennedy . . . . . . . . . . . . . 36,285 
Fahric, A. J. Bendix . . . . . . . . . . . . . . . . . . . . . . 36,291 

(Cont(nued on page 327.) 

The gold is so thick 
on a Jag. Boss Stiffened Gold Watch 

Case that it takes the same depth of engrav· 
Ing as a solid gold case, wi thout impairing its 

wearing quality. A Bo"s Case never wears thin. 

lAS. BOSS 
sG'3;:it Watch Cases 

Are guaranteed for 25 years. For 50 years they have been recognized 
as the most serviceable of all cases. Don'.t accept any case said to be 
"Just as good " as the Boss. � Ask your Jeweler. Write us for booklet. 

By This Mark W You Know Them. 
THE KEYSTONE WATCH CASE COMPANY, Philadelphia. 

WH I CH HAS BEEN ADOPTED BY TH E 
lEADING RAILROADS, MANUFACTURERS,ARCHITECTS AND 8U1LDERS 

AS THE. STAN DARD READY ROOfiNG .  
WRITE F O R  TE5T IMON IALS, PHOTO PAMPH LET AND 5AMPLES. 

SEA G.,T _50 If _c::�':i:.N:'i,,�OMPOSln," WOOL FELT --GRANITE COMPQSITlOII 

A_ W I:-AB E R 
Mannfactory Estahlished 1'61.  

LEAD PENCIJ.S, COLOR.ED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, S'l'A'l'IONERS 
R UBBER GOODS, RULERS, ARTISTS' COLORS. 
78 Reade Street, New York, N. Y. 

G RIIN D  P R I Z E ,  H i ghesl Award, PAR IS.  1 900.  

Magnetic Metal Separator 
Separates iron turninlls, filings. etc., from 
brass and other ruetals. Brass stock so 
cleaned can be used for best work. 

11�;������t:St�: BY EZR� :r��t!·:':�af\M. 
E VA N S ' 

Vacuum. Cap 
"rU1 Make ]lair Grow. 

io��� �n��i:���t�i�!r�:l�:���� . nl� t��Nl' ���� 
hair from falling' out 3nd n soo .:: �t norlllal 
growth where live follicles l'.\.ist .  I t.  is IIsed 
ahout ten minut€s each ni.l!"ht before ret

i
r

ing: l-'rke :!;�1.5.00, which wil l be refunded 

�� ::\\\�t�� J��:
e
s F�; l:ltp���1�;J�;�

o
:d�;��� 

EVANS VAC U U M  CAP C O  • •  
FULLERTON BUll,DING ST. LOUIS, MO. 

The 
Light Touch 

tells that it is a 

Remington 
Remington Typewriter Company 

327 Broadway, New York 

New Crestmobile 
Complete Up to Date Low Priced 

FIVE MODELS. $500 to $2.000 

C R EST M F G .  C O . ,  Cam br idge.  Mass. ,  U. S .  A. 

Rawhide P i n i ons  and 

Accurate M etal Gears 
Can furnisb anything in 
this line. Get our prices 

THE N E W  PROCESS RAW H I DE CO. 
_______________________ Syracuse,  N. Y_. ______ _ 
If you want the best C H U CKS, buy westcott's 

{)�ltl"clf.���t f?t�r�
e
Gf:�� a; ........ lw 11'--Drill Chucks 

Improved, 
Oneida Dril l 
Chucks. Cut
ting-off 
Chucks,Scroli 
Combination 

Latbe Chucks, Gea.red 
Comhination JJathe Chucks. Plain Universal Lathe 
�����'o��ddl:��kltc��:·hO��id!�· tf.a

��,bfJ. S. A. 
A s k  .f o r  catalugl1e i n  E·n.glish. Fre.nch, Spanish or (Jaman. 

FIRST PRIZE .AT COLTTMBIAN "EXPOSITION, 1693. 

Atnerican Success Abroad 
MHo r i R  yqpeE� e H i R  RMnEPATOPCKAro POCCiHCKarO ITpaBHTeXLC TBa 

nO�L3y�TCR nHmy�HMH MamHHaMH CHC TeMhl CMHT�-npeML3�  . " Translation of above fae-simile of report on trade condit ions iD 
Russia written o n  a Smith Premier Typewriter : 

• •  Many of the officers 
of the IMPERIAL 
Russian Government 
use the Smith Pre
mier Typewriter." 

Alert Russians study 
American methods. Af· 
ter exhaustive and crit· 
ical examinations their 
Government adopted 

the great 

CZAR NICHOLAS. Success. 
Th.e Smith. Premier Typewriter. 

·' The American Inv .... sion .. has become the most absorbing commercial question in 
Europe. The Smith Premier Typewriter leads the invaders in every commercial conquest. 

AMBRICAN SUCCESS BOOKLET MAILED FREE ON REQUEST. 

The Sm.ith Prem.ier Typewriter Co. Syracuse, N. V .. V. s. A. 
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Scientific AD'lerlcan 
HENRY CAREY BAIRD &; CO., 

INDUSTRIAL P U BLISHERS,BOOK SELJ.ERS & 1M PORTERS, 

8 1 0  Walnut St. , Philadelphia, Pa. , U . S . A .  
iF Our New ana Revised Oatalogue of Practical, and 

Scientific Bonks, 93 pages, SVo.; (l. Catalogue oj Book..� on 
:Metallurgy, Mining, Prosp�cNng, Mineralogy, Geology, 
Assaying, Analy."Iis, etc. ; a Uat,aloque oj BOO�R on Steam 
and the Steam Engine, Machinery, etc.; a Cataloque of 
Bookl:i on Sanitary Sdence, Gas Fitting, Plumbing, etc., 
and our other Oatalogues and Circulars, the 'whole covering 
el'ery branch of SCience applied to the Arts, sent free and tree oj postage to anyone in any part oj the world who 
will furnish his addre�8. 

We Are M anufactur:ers 

of Complete Outfits 
for 

PROSPECTO R S ,  EXPLORERS ,  

CAM P E R S ,  CANOE I STS,  

j l'artitioIl, orllumpHtal, C .  lj� . Kade • • • • • . . . . •  
Soap cakp, B. Ross . . . . . . . . . . • . • • . • • • • • • • • .  
Spoons, fork8, ete . ,  hundle for, J. Clulee . • • •  
Stool lpg, U .  D. Orcutt . • . . . . . . • • • . . • • . . • • .  
StOV(', Ii].  .-\mlJrose . . . . . • . . . . . . . • . . • . . • . • • .  
Teething ring, C. A. Dunn . • . . • • . • . • • . . • • .  

TRADE MARKS. 
Air, etc. , mechanism for regulating or con

trolling s'lpply of moisture to the, John-

36, 2BIJ 
a6,2�7 
36,2�4 
36, 2�� 
36.2UU 
36, 2S3 

son Service Co. . . . . . . . . . . . . . . . . . . . . . . . . 40, 125 
Brake shops Ampricall Brake Shoe and 

Foundry ' Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 12 4 
Brushf's for toilet pUl'lJOSPS, Florence Manu

facturing Co. . . . . . . . . . . . . . . . . . . • . . • • . .  40, 105 
Brushl's, toilet, Martin & BOWllt' Co . • . . . . . .  40, 1 0U 
Buttt'l', Cook & Brady . . . . . . . . . . . . . . • • . . . . .  40, 1 0:1 
Buttpl', Qut'pll City Crpampry Co. . . • . . . . . .  40,104 
Candy, ehoeola h', Salt Lake Candy Co. . . . .  .,l0,Oms 
Clwmieal product, ct'rtain nampd, 1£. Merck 40, 1 1 5  
Chimnf'Y cowls, E. A. Sauut' l's . . . . . . . . . . . .  40, 1 2;� 
Cooking utt'usils, t'arthellWal'l', F. S .  Lowry 4(J, 1 �� 
Diorthoox.rdilwllzalact'toll, salts of, Vereinigte 

Chillinfabrikcn Zimult'l' & Co. , Gt's. mit 
Bpschrallkter Haftung . . . . . . . . . . . . . . . .  40, 1 1 7  

F I S H E R M EN and S P O RT S M E N  ��r�th�'��3�a1r()�· nr';ss��ty¥,. ·iI�·,:ti,; : : : : : :  :g:��� \ Hair l't-'stol'ativps, B. F.  KplT . . . . . . . . . . . . .  40, 107 Whether you camp in th� Polar .Circ1es 01: )n the J Hair tonic compouud, J . �\.. . \Vallons . . . . . . . . 40, IOS TroplCs, we can suppJy you wl�b a SUItable eqUJpment, Hats for women and children, E. V. Rose-and give you toxpert advice on Its use. mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 083 Our 1903 Catalogue contains 16) illust:r:ated pages qf Hosiery, Lord & Taylor . . . . . . . . . . . . . . . . . . . .  40, O�5 camp necessities. co�forts and convenIences. It 18 Lf>ad, white, Tripod Paint Co. . . . . . . . . . . . 40 , 1 1S worth a quarter. but WIll be s.eut free to readers of the l\ledichlPs for cure of alcoholic habits, pro-SCIENTIFIC A�IEHICAN sendIng for same to dept. 1. prietary, Orrine Company . . . . . . . . . . . . .  40, 1 1 2  

ABERCROMBIE FITCH. 
314-31& Broadway, New York City. 

Will save you money and your eye· 
sight .  Each lamp a m iniature Gas 
Works that makes and burns itf,. own 
gas. Brighter than e l ectri(' l i ght .  
Cheaper than an o i l  l ight. �Vf) orlm', 
No grease! .. ,Yo smoke.' Conforms to 
insurance rul e s , and is perfect ly  Rafe .  
E lf'gant fixture s .  Over 100 RtyleR for 
indoor & outdoor use. Agts .  wanted. THE "BEST" LIGHT CO., E. 5th St., Canton. O. 

Owners of Original Patents. 

MOST POWERFULL WI RE ROPE MADE B�ODEIUCK&BASCOM !tOPE co.. 
ST. LOU IS. MO. 

PRICES REDUCED t���? 
$4.00 Vapor Bath Cabinet 82.25 each 
$5. 00 Quaker U h 3.50 each u "  6.10 each 

Head Steam. Attch. 65c 
Guaranteed. $2. Book 
with all U Quakers." 
for our Ne"W C .. ta

special 60' Day offer. 
miss it. Your last 

ch:lnce. NeW" plan, ne'W prices 'to agents., salt"s
men, manacers. Wonder. 

getting rich . Plenty terr i tory . 
World .'1"8' Co., 91 W orld Bid.:., Clnelnno.tl. O. 

W H E E L  C H A I R S 
WE MAKE O V E R  70 STYLE S 

and are fully equipped to make 
any speCial designs or size. 

Catalogue "B" illu;strates 
and describes (free) .  

Reclining and Library Chairs, 
over 30 styles. 

Catalog1.W "C" (free) . 
GEO. I'. 8ARGE:'I"T CO. , 

SOZ Fourth Ave.� New York. 

P RINTING  TAUGHT FREE 
With every Model PrInting Pre8s and 
outfit ( cost $ii, and up) we give free a 
complete course in the art of printing. 
While you're learning rOll can make 
money at b orne by printml! for others. 
Write for particulars, and cata10gue 
�*i�ds. 

T�fiiEW��]'jlllr pHti��� 
708 Chestnut Street, Pbiladelphia. 

T\,PEWRITER� ���5 
All the Standard machInes SOLD or RENTED ANY .. 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for eat. 

Typewriler E m p o ri u m ,  203 LaSalle St., Chicago 

Gasoline Motors 
For AUTOnOBILES 

and LAUNCHES 

Can make prompt delivery Cata
logue on application 

LACKAWANNA MOTOR C O M PANY 
1«8 to 1,52 Niagara St. 

BUFFALO, N. Y. 

50 Y E A R S '  
E X P E R I E N C E  

Anyone sending a sketch and description may 
quickly as�ertain onr opinion free whether an 
inventio.Il IS probably patentable. Communica. 
tions strictly confiden tia1. Handbook on Patents 
sent free. O ldest agency for securinlZ patents. 

Patents taken through Munn & Co. receive 
speciaL notice, without char�!e. in the 

S\i�ntifi\ Jlm�rj\an. 
A handsomeiv iJIustrated weekly. Lar,!Zest cir. 
culation of aUY scientific journal. Terms, $3 a 
year : four month 1 $1. Sold by all neWSdealers. 

MUNN & CO . 3S 1 BrOadway, New York 
Branch Office, 6'15 F St • Washington D. C. 

Medicines. malarial or fevpr and ague, F. B. 
& A. M. Tyler & Co . . . . . . . . . . . • . . • . . • •  40, 1 1 4  

:\IedichIPs, tonic, Vin-Monhol Chpmical Co . . 40, 1 1 1  
Metal and artidps made therefrom, antifric-

tiOIl , Vim :\Ietal CompallY . . . . . . . . . . . . .  40, ] 2 1  
:\lusic, shppt. Howley, Haviland & Drf'sspr . .  40, 09� 
:\lusical comedy in Dook form, C. Crawford . 40,mn 
Ointment, J .  P. Lambprt . . . . . . . . . . . . . • . . . .  40,lOU 
Ore roasters or oxidizing furllacps, S. V. 

TrPll t . . . . . . . . . • • . . . . . • . . . . . . . . . . . • . . • .  40, 1 26 
Paint, n'ady mixpd, J. 'V. Kpllpr . . . . . . • . . •  40, 1 1U 
Paper Dags, Union Bag and Paper Co. , 

40, 095, 40,096 
Paper, tine writing, �fittineague Paper Co. 

. 40, 093, 40 ,O!H 
Paprika, l\l. Herskovits . . . . . . . . . . . . . . . . . . .  40 , 1 01 
Peanut buttpr, C. :\1. Taylor & Co . .  ,. . . . . •  40, 102 
PencilS, Ipad, American Lead Pencil Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, OB!) 
QUinin and phf'netidin, comllillatiol1s of, Vpre

inigte ChininfalJrikpn ' Zimmpl' & Co. , 
Ups. mit Bpschranktpr Haftung . . . . . . .  40 , 1 1 6 

Relish, Cf'rtain named, Sf'ville Packing Co . . .  40 , 100 
RplllPdy for the cure of whooping cough, H .  

Baupr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  
Shops, It-ather, Ballin & Lavt'll tall . . . . . . .  . 
�ho('s, If'uthpl', Patapsco Shoe Co. . . . . . . . . . 
Shot'S, missf's' and children's leathpl', O. P. 

Rarusdf'll SwPpt & Co. . . . . . . . . . . . . . . • • •  
Spool and skein silk, Nonotuck Silk Co. • • .  
Syrup, fruit, L. Prangp . . . . . . . . . . . . • • . • • . •  
Tahlf'ts, laxative, "l"right & ""'ade 
Undershirts, Elmira Knitting Mills 

LABELS . 
"A. N. Barson, "  for cigarette-s, A. N. Bar-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
"Bartholompw's Hot "'ave, " for medicine, 

J .  Bartholomp\y . . . . . . . . . . . . . . . . . . . . .  . 
"Bplt Shield, " for compounds for prpserving 

twits, Ironsides Company . . . . . . . . . . . . .  . 
"Bl'Pillillgf'l" S 5 Brothers ,"  for cigars, C .  

Bl'einingpr . • . . . . . . . . . • .  " . . . . . . . . . • . . • .  
" Cal'iIOll<lries , "  for mineral water, "T. A. Me-

grath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Celia rrhaxtpr, " for cigars, C. B. Hpllschel 

�lfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
"Charips Darwin, "  for cigars, C. B. Hen-

schpI �lfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . 
" Crusader Port, " for pori; wille, J. S. Ham-

ilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Dr. Shannon 's  Df'nt ASPlltic Tooth Paste ,"  

for  tooth pastt', G .  H. Shanl10n . . . .  '. ' . "El Provost ,"  for cigars, Srhmidt & Co . . .  . 
" I£lf'etro B('nzine Clearing Pow(}pr, " for bpn· 

zin£' c1paring powder, A.  ,Y o �pumann . 
"!;"ibrro Ropf" Shield ," for lubricating com· 

pounds for fibpl' ropp, Ironsidt's Co. . . . . 
"Hamhro, " for whisky, Humhro Distilling 

and Distributing Co. . . . . . . . . . . . . . . . .  . 
" Ironsid{'s Abba Paints ,"  for samples with 

paints applied, I ronsidps Co. 
"IronsidE'S Abba Paint ,"  for paint, I ron-

sidps Co. . . . . . . . . . . . . . . . . . . . . . . . .  " . .  . 
"Ironsidps Boilpr Scale Solvpnt Shield , "  for 

boilt'r SPftlp solvt'nts, Il'ollsidps Co. . . . . 
" Ironsidt's Fibre Rope Shield ,"  for fiber 

rOIlP compounds, I I'0nsidl's Co. . . . . . . . • .  
"Ironsides Fibl'P Rope Sbipld FUlpr, " for 

fibpr ropt' compGunds, Ironsidps Co . . . . .  
"Ironsidps 1<'ihrp Rop€' Shipld Filler, " for 

fiber ropp compounds, I ronsidps Co . . . . .  
"Iron�ides Gt'ar Shipld ,"  for lubricating com

pounds, I rOllsidps Co. . . • . . . . . . . . . . . . .  
"Ironsidps C paI' Shipld ,"  for luhricating com-

pounds for gpal's. I l'ollsidps Co. . . . . . . . 
"Iromddes \\"'irp Ropp Shipld, " for wire 

rope lubricating compounds, I ronsides 
"Iro��id"� · :  wi;·,: · . 

ii,;p,: · 
. 
Shl;,id:�'iil;';·:'; · · f�� 

wirE' rope compounds, I rollsidps Co . . .  
"Ironsidt·s "''''ire Rope Shipld-Fillpt·, " for 

luhrieRting and prpserving compounds 
for wirp ropes, I ronsidps Co. . . . . . . . .  . 

"John Ri{'hard Grrf'n ,"  for cigars, C. B. 
Hpnsh('l �Ifg. Co. . . . . . . • . . . . . . . . . . . . .  

"Jossi 's  Rpd Clov('r Brand Full Crpam 
Chf'PsP ."  for chp(,sp, J.  Jossi . . . . . . . . .  . 

"Old FasLiOIwd Trf>:H'lp Toffpf' ,"  for confec
tiOllPl'Y, J ohn �Iackintosh , Ltd. . . . . . . 

"Old ,\Vheel ," for cigars, A. C. Henschel & 
"Ph;�;'d 

. 'I��'igh't� ;; ' 'f��" �'ig'a'r's: " A'd��'s" '&, 
Po\ypll . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Primrost' . "  for sugar eurf'd hams, Coffin
Flpteht'r Packing Co. . • . . . • . . . . . . . . . . .  

"Ro.ral Victor, " for cigars, A. C. Hpnschel 
& Co . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . .  

"Saml1Pl Smiles, " for cigars, C. B.  Hpnschel 
Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Schaffer's Wonder Full Liniment, " for lini-
ment, D. Schaffer . . . . . . . . . . . . . . . . . . .  . 

"Shpll to Dish ,"  for a prpparation for treat
ing turkf'Ys, National Turkpy-Lene Co . 

"Thomas Nelson ,"  for cigars, H. J .  
"Ub���

ol
s;lP�t·P·d 

. 'C�tT�,� : ;, '  . f('); "  ��ir'p'e', . . C��: 
solidated Ubf'ro Plantations Company . 

"Vista De Paleta ,"  for cigars, Schmidt 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  

HWirp Rope Shield ," for luhripating com� 
pounds for wire rope, Ironsides Co . • • •  

PRINTS. 

40 , 1 1 :1  
40,086 
40,087 

40,088 
40,089 
40,OUS-} 
40, 1 1 0  
40, 084 

9, 894 

9 , �97 

9, \)03 
9,891 

9,9U4 

9,915 

9, 896 

9,909 

9,910 

9, 908 

9,916 

9 , 9 1 4  

9,917 

9,911 

9,913 

9, 921 

9 , 886 

9,901 

9,900 

9,884 

9, 893 

9 ,902 

9, 885 

9, 887 

9,907 

9, 903 

9, 890 

9, 899 

9, 892 

9,918 

"America's Bf'st Flour ." for flour, Hf'zel 
l\1111in� ('0. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  651 

"Magic Y pa�t Kpy to Success, " for yeast, 
Northwpstprn Yeast Co . . . . . • . . . . • • . . . . . . .  6GO 

"Npwport R:H'n. , "  for sack suits, Kuh, �athan 
& Fischpr ('0. . . . . . . . . . . . . . . . . . . . . . . . . . . .  64() 

"Picking GilliN:; Coffees, "  for coffees, E. J. 
Gillies & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-17 

"Thp Npw GHm(' of Diamonds, " for games, 
�tpchf'r Litho. Co. . . . . . . . . . . . . . . . . . . . . . . .  6 .. m 

"""Thi<:>h is thl' Largf'r, " for food preparation, 
�trpngth Food Co. . . . . . . . . . . . . . . . . . . . . . . .  64H 

"YPftst Fmlm Kpy to Snc('('ss, " for yeast, 
Northwestprn Ypast Co. . . . . . . . . . . . . . . . . . .  64H 

A printf'd copy of thf' spf'eifieation and <1ravdn.� 
of ally patf'nt in the forf'going list, or any patput 
in print issupd since 1 86�, will bp fnrnishpd from 
this officp for 10 cents, provided tt.t- name aw] 
Hum her of the patpnt dpsired and thp date hp 
g-ivpn. Addrf'ss Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now bE' ohtainE'd hy the in
v('ntors for any of the inventions nampd in thp fore
going list. For terms and further particulars 
address Munn & Co. , 361 Broadway, New York. 

TH£ HAR RIN G T O N  AND I-{IN G  P E RF ORATING C O. -- -----
� == -., � -"  � )/ -r ! ; !!.. .it. if "'" - /, -=--:; ,- v ):\{�Y'ri'"'r;\, �_�x)') f� � --� �� E _:d./���,R":;.�,Ti�Q�;�;'�����-I!; s 1 
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N ... N O RT H UNI O N  

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

THE KODAK WAY 
means picture taking without a dark-room 
for any part of the work. Better results 
than the old way, too. 

Kodak and Brownie Cameras, 
Kodak Developing lIachines, 

$1.00 to $75.00 
$2.00 t. $10.00 

S T  C HI CAG O. ILL. U. S. A. 

S .A. F E S  
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o
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e
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del ivered. Send for catalogue. 
TH .... E. P. B LA K E  C O .  

Mention this paper. Boston, Jlass. 

T E LEGRA P H Y  ��f���a�b
e
e'i:. 

Wonderful auto
Omnigraph Co., 52, 39 Cortlandt I�t�

t
)l':,"w �o�k 

LEARN R U B B E R  STA M P  MAK":';�mplete 
Outfit }f'u1l [nstructions. Profitable Business. Write for 
Cataloi< No. 29. R. H. Smith Mfg. Co .. Springfield, Mass. 

M AT C H M A C H I N E R Y. 
We manufacture everything pertaining to the busi

nes�. The Very Latest Process. We will furnish 
a manager or t each any purcbaser the business. 

F. W. M URPHY &; BRO., 
1118 Ashland Block. Chicago, III . ,  U. S. A. 

Exper imenta l & Mode l  Work 
Cir. &: ad1Jice free. Wm. Gardam & Son.4�1 Rose St .. N. Y. 

NOVELTIES & PATENTED ART I C L E S  
Manufactured by Contract. Punching Dies, Special Ma
chinery. E. Konig-slow & Bro •• 1818eneca St. Cleveland,O. 

VOLNEY W.  MAS O N  & C O . ,  
Frict ion Pu l l eys,  C l utches & E l evators f:��:rndenCe Eastman Kodak Co . , P R O V I D E N C E , R .  I .  

c
i

rculars and I Kodak "
T H I S  B E ATS N E W J E R S E Y . " cata/og'1tes/ree Rochester, N. Y. Charters procured under South Dakota laws for a few at any dealer's, <\JtCl� dullars. Write for Corporation laws, blanks, by-laws 

____ 07 __ b"'_m_"_
i

l_. _______________ I ri�r�i[.'� jj>at���\{o�� 
"l��thEfl�a;i. �OS�,��y,

o����te. 

, 2QTH CENTURY CUT 
REM OH DIAMONDS' 

r1> 1 Carat 20th Century Cut ,\..II".lt'/, Remoh Diamond Ring or 
(5'� Stud' S.Olid'GOld $3 00 � mountlDgs ,  each • 

or both at $5.00. Sent @ by regIstered mait upon 
receipt of price. THE 
FINEST IMITATIONS 
O N  EARTH. Our magnificent cata
log fully describing them F R E E and explaining how to order, mailed 

to any address ·]pon request 
NO ACENTs WANTED. 

REM O H  J EW E L RY CO M PANY, 
8 3 4  OLIVE STREET, ST. LOUIS, MOo 

I Print My Own Cards 
Circulars. newspaper. Press, Sa. 

J,ar!<er size, $l�.OO. Money BBver. 
Bill p r n fi t s  p r i n t i!lg for others. 
Type Rf'tting easy, rules flent. Write 
for ('ata1og, presses, type, paper, etc., to 
factory. The Press Co., M e riden . C o n n .  

EVENING STAR ELECTRI C  FLASH LIGHTS 

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

N EW YO RK. 
I Telephon� No. 2440.A JOHN. 

Machinery 
Designing. 
Mechanical 
Drawing. �T H ' 5 C H W E R D T L E  S TA M P  c o .  � S T E E L  STA M P S ,  LETTERS & F I G U R E S  B R I D G E. P O RT C O N N .  

WIPIlSG TOWELS FOR llIA (] H I II E R Y  
Best quality, lowest prices, cheaper, more e1l'ective, 

and safer than cotton waste. 
(�eorge s. Brow .. , 312 Warren St., Boston, l\Iass. 

n �!¥iiCC�!IO!<��£�!!���:' 25c. Parl or 11ricks Catalo� ue, free. 
M A RT INKA & CO., :\lfrs., ''i3 Sixth Ave., New York. 

NAME PLATES-EMPLOYEE CHECVS [V'-KEY TAGS, BAGGAGE C'KS & BADGES · f\ 
J . RO B B I N S MrG. CO. 58 KN E E LA N D  ST. SEND FOR CATAl O G UE · · · · B O STO N .  MASS. 

We make a 1 ull l ine of Electrical Novelties and 
Dry Batteries. Also General Selling Agents for I W illiams Spark Coils. Send tor Catalog and Prices. 

E L ECTRIC CONTRACT CO. 
202·204  Centre 51. ,  N .  Y .  1 5 4 L a k e  SI. ,  Ch icago .  

INVENTIONS DEVELOPED. I WALTER K. F REEMAN, M.E. 

Sppcial mach inery, electrical and cbemical ap
paratus made on abort notice. Good accommo
dattOns for inventors. 403 E. 23d St., New York. 

Always Sharp Press top for 8 Dt!W sharp point. Elack or Ind, lib,e Leads Guaranteed a year. At dealeu or.len [  pos paid for �··o. Alr<:nt� :.�·:'::lp;E�itgo��� �:qR,,,�
e
,a� \�.n�:IJ����:1�n 'A�� .f��dO!�

e
��. 

---s TH E FRA N K L I N  D Y NA M O  
5 0  Watts, 1 0 Volls.  5 A m p e re$ 

8.000 to 4.000 revolutions. Set8 of materials, finisbed parts, complete machines. Ifor amateur constructi( Ill- very efficient. Win drive a dental engine, �ewing- machine or small latbe ; run as a generator. win furnish current for six 6-candle lamps. Parts, F3 . .'iO, $6.00, $8.50. Complete, fI3.50. Write for circular 9. 

Parse l l  & Weed. 1 29 · 13 1  W. 3 1s1 51. ,  N .Y. 

P E R F E CT · P U M p · P O W E R .  
I s  attatned only in the 
TAB E R  ROTARY P U M PS 

They are mechanical 
simple and durab le. " ' U I  
pump hot  or  cold fluid, 
thin or thick. Requires 

no skilled mechanic Most 
power at least cost. All part8 
interchanJ;Ceable. Made of 
tron, steel or bronze. Can be 
driv�n by belt, motor or en

gine attacbllient. Large lllustmted Catalogue Jree. . 
TABER P U M P  CO . •  32 Wells 5 1 . ,  Buffalo, N.Y • •  U. S. A. 

B U I L 0 E R S ��p���
c
�:t�l ����

i
rn

e
:ln·tion�lgg:!T: oped. THE FENN-�A))LER MACH . co., Hartford, Conn 

M O D EL AND  E X P E R I M ENTAL W O R K. 
Electrical and Mechanical Instruments. Small Mach'y. 
E DWARD K L E I N SC H M I DT,  82 W. Broadway, New Y o rk .  

MODEL"SJ· CHi CAG O M O D E L  WO R K S  
'79 E MADISDIV S T  CHICAGO IL L ESTABL..fSHSO I867 \' Ii  F � O R C A l  I C " E C F M O O E L S U P P'L l E S  

��� T Y PE W H EELS.  MODEL8 a.... EXPi::R IMENTAL WORK.8MAU. MACHIIIERY NOVELTIES a.. ETC. NE.W YORK STENCIL WOMI 100 NAasAU 8! N.V .. 

Dies, Tools and Special Machines. Models 
�� J�Bir;�:�

t
l
l 
J6���·In�.����'!:a����:��t����YOrk 

ICE �i�CB�m:�; �1'.!:�\:'rn:::.
i
D'il'HIVn;.f,�'k 

MFG. CO., 899 Clinton Strect, Milwaukee Wis. 

D RYING MAC H I N ES .  s 
. .J���!1�:i�.L, 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. SpeCial Machinery. 

E. V. BAILLA R D .  Fox B l d g . ,  Fra n k l i n  Square, New York.  

A SO UTH ERN LOCATION 
For lIanufacturln .. , Mtnlnc, Lumbering- or FBl'mlnc on 

S OUTHERN RAILWAY 

��r�I:�a1l§�ut�
eot!�r:;li��n\V���eB:!�ss��!fP�ir��1� 

:�lj� a 16:pi:!��::�?�. ���in� r;ifo"r�itl�h: a���tht� South. 
M. V. R I C H A R D S, Land and���i��tJ��t

b. c. 

is easily covered without the use of a scaffold, by 

Pallon's Aarao-Painla·r 
By the use of compressed air, it enables one man to accom. plish as much as five men with brushes, and saves its cost in two days' use. Weighs only twenty-five pounds, and · has nothing to get out of order. 

PATTON'S ASBESTOS FIRE·PROOF PAINT 
gives effectual protection to inside woodwork liable to exposure to sparks or ligh t flames. Reduces insurance rates. Best applied with the Aereo·Painter. Can be applied with brush. FuJI information and painted samples-FREE. 

PITTS8U R G H  PLATE G LASS CO. , General Dislributers. PATTON PAINT CO. 22? Lake Street, Milwaukee, WI • •  
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Runs365 Days 
AND LONGE R. 

And then with less than a minute of 
your attention the " Keyless Clock " 
will go for another year. 

We make these clocks in all styles. 
Send for illustrated price list and cat

alogue.  

There is but one "Keyless Clock": · 
we nta.ke it. 

U N ITED STATES E. CLOCK C O . ,  
Comer S p r i n g

· 
and H udson Streets, N EW YO R K  

7 %  DIVIDENDS 
WILL BE PAID 

To increase our plant we are offering to the public 
at par 3,000 s b ares ($10.00 eacb) of 7 \,er cent. pre· 
ferred, participating stock. This stock IS cumulative 

rs
n������s�; aa�l

a:�Tn���::it
otf i�&.���nlsid!! 

th e value of patents and other assets. Stock sub
scribed for now will draw six months' dividend on 
July 1st, 1903. A bonus of ten shares of common 
stock (par value $1.0.00 each) will be Jrtven with every 
twenty shares preferred. A great portion of the 
above allotment has been subscribed. All remit
tances will be promptly returned it subscriptions 

�f���: ����:�;: F�. 
P�?S�li��4ge

o
c���r literature 

United States Eleptric Clock Co .. 
304-306-308 Hudson St., N. Y. 

References-All leadi�g' Comm ercial Agencies. 
Depository-N orthern National Bank, New York. 

Scientific American 

Waltham Watches 
1 2,000,000 of them to keep 

the world in order. 
"The Pet1eded America.n Wa.tch, " .an c1lustra.ted booft. 

of interesting info1'1n.alion .about cw�ches, will be sent 
free upon request. 

American W.altham Wa.tch Compa.rrJ1, 
Wa.ltham, Ma.ss. 

F E L I X  F . .  DAUS D U PLICATOR C O . ,  
D a u s  B u i l d i n g .  1 1 3 J o h n  St . ,  N ew York 

Wondew-::l
er 

Second Acety lene B u rners r9DARAUU (}H'BESLYd{b 
l!tr'JGCIAMPJJ\1l��8�W:���� . . • .  Give Highest Possible Candle Power. 

8 J ay St., 
NEW YO HK 

STATE I"INE .lU' G. CO. 
Chattanooga, 57 Washington St_, 

TENX .• u. S .  A. CHICAGu 15 t o  21 Clinton Street. 

C OL D  G A LVA N I Z I N G .  
A M E R I C A N  PROCES S .  N O  R OYA LT I £,s. 

SAMPLES ANo l N FORMATION O N  APPLICATIO N .  
N I C K E L  AND 

Electro· Plating 
Apparatu8 anri Material, THE 
H a n s o n  & V a n W i nkle 

co., 
N' e ,,· a rJi .  s. J .  

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

Chical!'o. 

P R I C E  $ 'f  2 5. 
. If you are seekIng for pleasure. jf you wish to save 

time in travel, if you want a racing machine or a hin ��i�?;:������ ��g�li
a
rY: 

t
�:Chine that will fill your 

M A R S H  3 H.  P .  MOTOR CYCLE  
guaranteed for one year. '" rite for circular. 

M O T O R  CYCLE M FG .  C O . ,  B R O C KTO N ,  MASS. 

NEW ENG LAND 

WATCHES 7She 
PADISHAH 

T h e  best low priced watcb i n  t h e  worl d.  
Sold in every country on the globe for 

the one price or its equi valent . . . . .  

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

i We can sell your goods abroad 8 8 
H O F F H E I M E R  &. co. 

We make all styles and sizes o f  watches 
for men and women . . . . . . . . . . .  . 

Catalogues sent on request. 

NEW ENGLAND WATCH CO .. 
Factories : Waterbury. Conn. 

The New Winton 
Touring Car 

has more Horse Power for each hundred pounds weight of car than 
any other automobile on the market. The efficiency of this is 
dE'IUOnstrated in its endurance, speed and grad£-climbing qualities. 
See it or write for catalogue. 

THE W I NTDN MOTOR CARRIAG E  CO.,  Cleveland. O. 

FISK TIRES 
O NE G RADE ONLY. 

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

P R E PA R E D  R .  H .  M ARTI N ,  
ASBESTOS FIBR E  O FFICE, ST. PAU L B U I LDI NG 
for Manufacturers use 220 B'way, New York • .  

ELECTRICHl TESTIIG 
If you wish to know the properties of any e1ectrical 

instruments, materials or apparatus, the utility of an 
invention or the practicability of an idea, tests by us 
might be of great value to you. 

NEW YORK LABORATORY, LAMP TESTING BUREAU 
8tb Floor. No. 14 Jay Street, New York 

B R I ST O L ' S  
R E C O R D I N G  I NSTR U M E NTS. I 

Pressure Gauges, Vacuum Gauges. Volt- I 
meters, Amperemeters, Wattmeters, and : 
'J'hermometers, make continuous records 
Day ana Night. Will pay for tbemselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. IT" Senafor Oircu· 
lars and Specimen Chart. The Bristol Oomnany. Waterbury Oonn. 

SILVER MEDAL PARIS EXPOSITION .  

,. MI(ROS(OPfS 
for every pur pose. Our instruments 
are found in all the best laboratories 

moo of tbe country. Catalog free. 

Projection Apparatus for scientific work. Superior i� accuracy and couvenience. 

Bausch �oc��!:,bN.<p'>tic .. l Co., 
N E W  YOKE BOSTON CHICAGO 

Represe'iting American Manufacturers 
throughout the Worla 

E x po rters 
Royal Insurance Building 

Chicago, n. S. A .  

Ocean FrelK'ht, Inluranee and (lleal"allces attended to. W e  keep you posted as t o  the foreign demand for your product 
Offices : ������tflt'l�� ?f!\'�s't JAa;'e'iiue. 

San FranCiSCO, Spreckels Building. 

A 1 1 5  M I L E T R A I N 
The Lehigh Portland Cement Co.  have recently purchased 5 6  Griffin Mills ; the 

American Cement Co. ,  20 Griffin Mills ; the Associated Portland Cement Manu
facturers of England, 1 8  Griffin Mill s ; which, when installed with the Griffin Mills 
now in use, will actually produce 5 0,000 barrels of Portland Cement a day, or 

Over 15,000,000 Barrels Cement a Year 
This Cement, when loaded into cars, would make a train over I I 5 miles in 
length, and is  about the ful l  amount of Portland Cement made in  the United 
States in  I 90 I .  No other mill  approaches such a record, because no other mill 
begins to do the work as cheaply and as satisfactorily. 

Write us for references about its capacity for grinding 
Raw Materials, Coal, or Cement Clinker. 

BRADLEY PULVERIZER CO.,  Boston 
120 L i berty St., N EW YO R K  1233 M onad nock Bldg. ,  C H I C A C O  

M) LI�24 h GASOLINE MARI\ �� . . p. TOURING CAR XLI 
Everywhere admitted to be tbe most perfect gasoline car yet devi sed. 
Seats six persons. New and exclusive features throughout. All parts 
of engine and transmission gear instantly accessible. Igniting plugs and 
valves removable without tools. S peeds four to forty-five miles per 
hour. Minimum of vibration and noise. Finest body work and furnish· 
ings ever seen on an automobile. 

' 

Oatalogue illustrating ana aescribing 20 aifferent Oolumbia 
electric I1!rUi gasolVne veMcles will be sent on request. 

ELECTRI C VEH I CLE COMPANY, HARTFORD, CONN. 
NeW" YorK S .. le"roorn . 1 34-136-138 W. 39th Street, 

Opposite Metropolitan Opera House. 

Boston. 74-76 Stanhope Street Chicago. 1421 Michigan Avenue 

Orient Motor 
Bicycle 

3 ¥h; M�f"i'£g�:r1;'f2:�gi"J.�;���� t��iW ���O. 
Write .for OataloQUe. 

W ALTHAM MFG. CO .. Waithalll, Mass. 

S cal H S AU varieties at lowest

.

- prIces. Best Railroad 
Track and Wagon or Stock Scal e8- made. 
Also 1000 useful artICles. Including Sates. 
Sewing Machines, BicycleR, Tools. etc. Save 

Money. Lists Free. CHICAGO SCAL E co . .  Cbicago. III 

-NEW- SPEED INDICATOR FOR 
TALKING MACHINES 
which registers the co .. ..  ect speed o f  each selection be-

!!'s�r����t�����d�ac�hne
e A��r::!�db!:!�!dgb��;:::�f�:i��: 

.-peed while the machine is .. unnina'. eBn be :Htte.:J�egpW�Wll'
I
�I�A�R.

t with 

Send for circular. Prices graatly reduced. 
Sold by Dealers and 

D. HILTON. 
80 Broadway. New yo .. k. N. Y. 

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

W� J E S SOP & S O N S  t.:� 91 J O H N  S T  N E VI'  Y O R K  
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