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REVIVAL OF THE OLD HUDSON RIVER TUNNEL 
SCHEME. 

The publication of the plans of the Pennsylvania 
Railroad Company for the construction of a system of 
tunnels connecting Manhattan Island with New Jersey 
and Long I sland has naturally revived i nterest in the 
old Hudson River tunnel, which, after being completed 
for sonie three-quarters of the distance from Jersey 
City to New York, was abandoned because of the fin
ancial embarrassments of the company that had it in 
hand. What is known as the New York and Jersey 
Railway Company has recently been incorporated for 
the purpose of completing thi s tunnel and building the 
necessary terminals at either end. For some time past 
the work of acquiring the land for the 'terminals has 
been quietly carried on, and all the needed property 
has been secured. The present tunnel, which was con
structed by an English syndicate, has been constructed 
beneath the Hudson River for a distance Gf'ilb6ut 3,900 
feet from the starting point on the �

'
Jer� side, 

and only 1,580 feet remain to be built to connect with 
the shaft on the New York side. It  will also be neces
sary to build the approaches to bring the tunnel up to 
street grade on each side of the river. The abandon
ment of the tunnel was due to purely financial causes, 
and there was n o  physical reason why it should not 
have been pushed through to completion at the original 
attempt. The difficulties encountered were chiefly due 
to the fact that the tunnel was laid nearer to the bed of 
the river than would now be thought desirable for con
venience and safety of construction. At one point in 
the tunnel the extreme looseness of the silt rendered it 
difficult to keep the head, 'of the tunnel clear of'  water' 
by the u sual pneumatic process, and it was not until a 
considerable amount of artificial filling has been laid 
upon the shallow, overlying bed of the river that it was 
possible to proceed with the work of driving. The 
difficulty was, however, overcome, and had the neces
sary capital been at command, there is no doubt that 
the tunnel would have been finished many years ago. 

The tunnels consist of two parallel tubes, v.:l1ich 
measure i nternally 18 feet in height by 16  feet in width, 
and are oval in section. The line of the tunnel, as 
originally located, commenced in Jersey City at Jersey 
Avenue and 15th Street, from which point it ran east 
to Hudson Street ; thence it passed beneath the Hudson 
River to the New York city bulkhead line at the foot 
of Morton Street ; from which point the line swung 
slightly to the south and was carried to Broe.dway. 
From the western terminus, as designed, to Hudson 
Street, was 3,400 feet. From Hudson Street beneath 
the Hudson River to Morton Street, was 5 ,500 feet, and 
from this point to the eastern terminus at Broadway 
was another 4,000 feet. The work that has been done 
upon the tunnel was confined to that portion of it that 
lies immediately below the Hudson River. Two shafts 
were sunk near the bulkhead lines in . New York and 
New Jersey and the work of driving was pushed for
ward on the tunnel from each end. Actual construction 
commenced in 1874 and was carried on amid many 
vicissitudes of a financial and physical character until 
the southern tunnel had been advanced from the Jersey 
si de about three-fourths of the distance across the river, 
and a start of a few hundred feet had been made on the 
same tunnel from the New York side. Considerably 
less work was done on the north tunnel. The terminal 
station on the New York side will be in the block 
bov.nded by Christopher, Tenth, Greenwich and Hud
son streets. On both the New Jersey and New York 
side connections will be made with the street railway 
lines, and the location of the New York terminal will 
render it convenient for passengers who wish to trans
fer to the elevated system . 

. Originally the tUnIlel was constructed with a view to 
&i'Ving the trunk railroads that terminljLte in Jersey 
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City an entrance to Manhattan Island. The plans of 
the new company contemplate the use of the completed 
tunnel for street railway purposes only. In view of 
the fact that the Pennsylvania Railroad tunnels are to 
be used exclusively by the Pennsylvania Railroad sys
tem, one would have expected that the other competing 
lines, such as the Erie, and Lackawanna, would have 
taken hold of this tunnel to complete it  for their own 
use. It is certain that these railroads will have to se
cure some compensating advantage to place them on 
even terms with the Pennsylvania system as regards 
the through passenger service to New York city, and 
we may confidently loolr for the development of other 
tunnel schemes in the near future ; unless, indeed, 
these railroads feel that the volume of traffic will war
rant them in the joint construction of a Hudson River 
bridge_ 

. ' . ' . 

THE DARIEN OR SAN BLAS TUNNEL CANAL ROUTE. 

In view of the fact that an expert commission has 
been engaged for the past two or three years in a thor
ough examination of all possible routes for a canal 
across the I sthmus, and that this commission included 
some of the most di stingui shed engineers that could be 
gathered together for the purpose, and in view, further, 
of the fact that over one million dollars has been ex
pended in making this examination so absolutely thor
ough as to render any further examination superfluous, 
one would bave thought that the report, as recently 
given to Congress, would have been accepted as final, 
and that there would have been an end to suggestions 
for the sending out of more surveying p .. rties i nto a 
territory that has been so thoroughly explored. 

Therefore, we much regret to see that a jOint reso
lution has been offered to Congress for the appointment 
of a Board to examine into the practicabi lity and cost 
of a tunnel ship canal by what i s  known as the San 
BIas route. We regret it, not so much on account of 
the expense involved, for this is co:mparatively insigni
ficant, an appropriation of only $15,000 being asked for 
the purpose, but because the mere proposal that such a 
survey be made is disturbing, and calculated to con
fuse the general public. The suggestion that there is 
anything more to learn about San Blas will be taken at 
its proper worth by practical engineers, and by that 
large and increasing section of the public who by 
studying the canal question for themselves, have 
grasped its main details, and are able to form an in· 
telligent individual opinion as to where the canal 
should be built. It  is upon the average citizen, who has 
not the time or opportunity to gain anything more than 
a superficial knowledge of the canal problem, that this 
continual agitation of the question of routes is  so con
fusing. Evidence of this is  shown in the letters which 
reach the editor's desk, asking whether a short tide
level canal, with a tunnel through the hills, is not pre
ferable, even to the short and easily-navigated Panama 
canal. It  is i mpossible to reply to these correspondents 
in detail, so we take this opportunity of saying that 
the possibilities of constructing a tide-level canal by 
tunneling through the hills were thoroughly inves
tigated by the Isthmian Canal Commission, and esti
mates were given for the cost of such canal at four 
different routes ; one of them at San BIas and three of 
them on what is  known as the Caledonia route. It 
was found that at San Blas 4.2 miles of tunnel would 
be necessary ; while in the Caledonia district 1.6 miles 
would be requi red on the Sassardi location, on the 
Aglaseniqua location 3.6 miles, and 4 miles of tunnel 
on the th ird alternative location. It is  certain 
that the, advocates of a tunnel canal have no 
adequate idea of the stupendous nature of the ex
cavation required. To accommodate steamers of the 
size that will pass through the Panama CamLI a vast 
cavern would have to be blasted through the moun
tains ( the ·term tunnel is quite inadequate to express 
its magnitude, so absolutely insignificant in compari
son is the ordinary railroad tunnel), which would be 
165 feet in height by 130 feet in width, and the whole 
of i t  would have to be lined with a mass of concrete 
from 5 to 7 or 8 feet in thickness. A single mile of 
thi s tunnel would cost $22,500,000 to construct, and 
the 4.2 miles of tunnel necessary at San BIas would 
cost alone $9 4,500,000.  The approach to the tunnel 

, at each end would necessitate the construction of an 
enormous open cut, deeper in places than the Culebra 
cut at Panama, which, with the other excavation along 
the 37  miles of the canal, would bring up the total 
cost of excavation outside of the tunnel to $132 , -
800,000. The total cost of the canal along this route 
would be $289,770,000. 

Now, it  is not by any means certain that the esti
mate of $22,500,000 per mile for the construction of 
the tunnel would be sufficient to cover the actual cost, 
for the engineers in making this e stimate, assumed 
that they would meet with material that was favor
able for excavation ; that is to say, that there would 
be no material encountered that would, tend to slide 
as soon as it was disturbed by excavatin

'
g. If  such 

material should be encountered, it is  perfectly certain 
that the engineers would be helpless in the presence 
of it. In l?roof of this we refer our readers to the 

FEBRUARY 22, 1902. 

account, in our issue of February 8, of the construc· 
tion of the Aspen tunnel on the Union Pacific Rail
road. In the excavation of thi s work, which i s  abso
lutely insignificant compared with the enormous cavity 
which would have to be opened up at San BIas, the 
pressure of the sliding earth was such that twelve
inch shoring timbers were splintered into match-wood 
and heavy steel I-beams were twisted out of shape. 
The mere possibility of encountering such conditions 
would render it absolute folly to commence tbe con
struction of a tunnel of this magnitude in any loca
tion, and especially in the Central American regions, 
which are subject to volcanic disturbances. 

,. .. , . 

NAVAL DEVELOPMENT DURING THE NEXT DECADE. 

In the current issue of the SUPPLEMENT will be 
found a reprint of an article, contributed by Rear
Admiral George W. Melville to the Philadelphia Rec
ord, in which he indicates the probable line of devel
opment of the United States Navy during the coming 
d ecade. The writer strikes the true keynote of our 
naval policy when be says, "Only by right, and not by 
might, will this nation fulfill her highest destiny" ; 
yet we must always bear in mind that "it is as essen
tial to be in readiness to restrain by military and 
naval forces the foes that are beyond the boundaries 
of a country as it  is to effectively control, by local 
police, the turbulent within a community." In re
Viewing the causes which have contributed to the 
remar.kable development of our navy, the first place 
i s  given to the attitude and action of the general 
pr.ess, which has been unanimous in urging the devel
opment of our naval power. This advocacy has been 
supplemented by the lecture field, which has played 
no inconsiderable part in familiarizing the public with 
our warships. The ships themselves have been thrown 
open.to the public on every possible occasion, and have 
greatly conduced to the general interest, as have also 
the dozen naval stations and navy yards scattered 
along our seaboard. 'l'here are ten shipbuilding firms 
that build battleships and armored crui sers, over 
fifty firms that can turn out a gunboat, and several 
hundred firms that can manufacture naval stores and 
supplies, and all of these have at least a financial 
interest in the enlargement of our fieets. The army 
of tourists and commercial travelers who annually 
go abroad ; the commercial and maritime a ssociations 
of our leading seaports, and the shipping interests in 
general are other infiuences that have worked stren
uously toward the same end. Lastly, it must not be 
forgotten' that every Secretary of the Navy and every 
President, for the past twenty years, has urged the 
progressive development of this branch of the mili
tary service. The annual appropri'ation has gradually 
increased, until now it is nearly treble what it was 
five years ago, the estimates submitted this year call
ing for about one hundred million dollars. 

Our readers will remember that the SCIENTIFIC 
AMERICAN has always claimed that the possession of 
the far-distant Philippines, with their thousands of 
miles of coast-line, must, of necessity, be the dominant 
faptor in determining our future naval policy, and 
we notice that Rear-Admiral Melville is  of the opinion 
that it will be near the Philippine Islands that we 
shall have to fight our future decisive battles. "It is 
certain," he says, "that we must eventually renounce 
all sovereignty of the Philippines or else prepare our
selves to hold these islands against an efficient naval 
power whose base of operations may be much nearer 
than our own." For this reason he urges that we 
should establish in some harbor in the Philippines 
large engineering shops, where machinery could be 
built or repaired and warships docked and built. 
Other arguments for an i ncreased naval establishment 
are found in the construction of the I sthmian canal, 
which, however strongly fortified, would require a 
powerful navy to insure its safety and neutrality when 
completed. It is the opinion of the writer that before 
the end of the present decade. we shall rank next to 
England as a sea-going pow�r, and he suggests that 
in view of the fact that we may be suddenly required 
to increase our naval force, it might be the proper 
thing to make a wholesale purqhase of warships from 
some nation that has "greater temporary need of gold 
coin than of steel guns." We agree·with the Admiral 
that every increase in the strength of our navy un
doubtedly makes: for the general peace of the world .. 

As to the constructive and mechanical progress o,f 
the future, development will be in the direction df 
making the individual unit more formidable, and. ships 
will be built more rapidly. Hitherto it has taken five. 
years to deSign, build and commission a warship ; and 
unless the private firms are going to show greater cel
erity in completing their contracts, "the government 
may undertake the task of building its own warships;" 
something, by the way, which we think the govern
ment ought in any case to do, if it would safeguard 
the interllsts of the navy. Armor will continue·to 
improve, and it. is probable that in addition ·to the 
two establishments that now turn ,out first-class arJJ].or 
a third firm will SOOIl. be in a. l?ositioll. to coml?ete for 



FEBRUARY 22, 1902. 

contracts. There will be a change in the size of the 
main battery of warships. Admiral Melville contends 
that the 12-inch gun is  teo heavy and cumbersome for 
exi sting needs, and that the new 10-inch weapon, which 
is more powerful than the 1 2-inch gun of five years 
ago, is  the largest piece that should be mounted on 
a modern warship .  He also draws attention to a phase 
of the armor and gun controversy which has not been 
investigated to the sati sfaction of naval engineers, 
although they have called attention to its importance, 
namely, the indirect damage within the interior of 
the ship by the impact of 8-inch or larger shells upon 
armor which they fail to penetrate. The continued 
impact of heavy shell upon the armor protecting the 
machinery compartments will, Admiral Melville con
siders, be certain to disable some important auxiliary 
engines. Moreover, the effect upon the hull itself may 
be greater than is anticipated. "Structural and ma
chinery steel will withstand strain and pressure, but 
it  will not resist shock, and not only will the auxil
iary connections in the way of piping and electrical 
conduits be damaged, but it is extremely probable that 
some sections of the hull riveting will be greatly im
paired, since experience has shown that the rivets can 
liie easily sheared by shock." 

This last point is unquestionably a most important 
one, and we have recently had practical evidence i n  
t h e  high-explosive shell tests a t  Sandy Hook, when 
1 2-inch armor supported by a section of the side of 
the "Iowa" was attacked, that the structural material 
of the steel backing, even where penetration is  not 
effected, will suffer serious injury, jUst where Admiral 
Melville indicates, by the shearing of rivets and open
ing up of joints. At the sam� time, we are fre� to 
admit that the point thus rai sed somewhat nullifies 
the Admiral's advocacy of lighter gun s ;  for the rack
ing effect of a 1 2-inch gun is enormously greater than 
that of the lighter 10-inch piece which he would sub
stitute for it. 

,. ..... 

STE AM BOILER INSPECTION. 

It is only in the presence of a fatal and destructive 
explosion that the public fully appreciates the tragic 
possibilities that are wrapped up in every one of the 
two or three hundred thousand boilers that nestle 
among the teeming multitudes of  our cities, or speed 
to and fro on steamboats and locomotives. Steam 
boiler explosions date from the very first use of steam 
under pressure, and the records of the early growth of 
steam engineering are punctuated with many a sad 
accident due to faults of material or design in the 
early boilers. With the increase of pressures which 
came at the time of the introduction of multiple ex
pansion engines there was a call for special care in 
the testing of the materials and in the construction of 
steam boilers, and there is no doubt that measured 
against other forms of constructive mechanical work 
the boiler of to-day will hold its own on any point 
of comparison. 

If  the security of the user stood solely upon the 
quality of his boiler, and there were no such thing 
as rapid depreciation due to neglect or unsuspected 
decay, there might have been relatively but little work 
for the steam boiler inspector, and no development 
of the great steam boiler insurance companie s  whose 
organization and operations mark them as among 
the most perfect insurance institutions in the world.  

The absolute necessity of inspection is  so fully real
ized that, i n  some States, the inspection of boilers i s  
compulsory, and the State provides inspectors for this 
work. In such cases, a fee i s  charged by the State 
for the service. In other States, there is no com
pulsion about inspections ;  and in all cases, if the 
boilers are inspected regularly by a boiler insurance 
company in good standing in the State in question, 
additional inspection by the State is not required. 

I n  most of the States, locomotives on railroads are 
expressly exempt from State i nspection. It is pre
sumed that the railroad owning the locomotive will 
provide a master mechanic o r  other expert, who will 
be competent to pass upon the fitness and safety of 
their locomotives. This presumption does not appear 
to be altogether realized in practice, for railroad 
locomotives constitute a class of boilers which ex
plode almost as often as any other class that can be 
mentioned. Omitting city elevated railroads, the total 
number of railroad locomotives in the United States 
on December 31, 1900,  was 3 8.065 .  

Steamboat boilers are inspected by the United States 
government, and are therefore exempt from inspec
tion by the State, or by any other authority. For this 
service the United States government employs sixty
three inspectors of boilers. There are over 7,000 
steamers in the deep sea, coastwise and river service 
of the United States. 

The total number of stationary boilers now in use 
in the United States was not ascertained in the last 
census. Neither are they enumerated in the census 
of 1890 ; but the census of 1 880 shows that at that 
time there were 72,304 stationary boilers in this coun
try. It was e stimated by The Locomotive that on 

December 31, 1890, there were approximately 100,000 
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stationary boilers in tRe United States. The same 
authority estimates that at present there are about 
170,000 bollers under insurance. 

The methods of inspection adopted by the various 
companies, though they vary in detail, are carried 
out upon the same general lines. We have been in
formed by Mr. J. M. Allen, president of the Hart
ford Steam Boiler and I nspection Company, that at the 
present writing this company has 83,907 boilers under 
insurance, and the system employed may be taken 
as representative of the best modern practice. The 
inspection, as such, is  divided into three classes : 
( 1) hydrostatic tests, ( 2) external inspections, and 
( 3) internal inspections. 

The hydrostati c test consists in applying a cold
water pressure to a boiler that i s  completely filled 
with water. The pressure is usually applied by a 
pump that the inspector carries with him. The usual 
test pressure that is applied, hydrostatically, is  5 0  per 
cent greater than the working pressure at which the 
boiler is run. In Philadelphia, however, the law 
states that "a hydrostatic test of one-third greater 
than the boiler is  rated to carry" will be considered 
sufficient. 

When the boiler is under hydrostatic pressure, thl:l 
inspector looks it carefully over, in all parts, to see if 
there are any signs of leakage, or of distress of any 
sort. This test is usually applied to new boilers, or 
to boilers upon which extensive repairs have recently 
been made, or upon boilers the interiors of which are 
not accessible, either because of their small size, or 
for any other reason. In some places. however ( nota
bly in the city of Philadelphia ) ,  a hydrostatic test i s  
required by law on a l l  boilers. - Authorities differ 
about the advisability of applying the hydrostatic test, 
some maintaining that it is much better than the 
"hammer" test, to which we shall presen�lY refer, 
because the actual pressure may develop a d efect that 
the inspector, armed only with his hammer, might 
overlook. Other authori ties claim that there is  dan
ger of straining the boiler by subjecting it to a test 
50 per cent greater than it will ever have to with
stand in practice. ThE! hydrostatic test is not con
sidered to be injurious to the boiler, when it  is ap
plied by a man with good judgment, but the hammer 
test is preferable when that can be applied.  

"External inspections" are those made by merely 
loo.king the boiler over from the outside, to make 
sure that the attendant is  not running it at a higher 
pressure than is allowed ;  that he is  carrying plenty 
of water in the boiler ; that the safety valve will blow 
off freely, and at the pressure that i s  allowed ; that 
the water gages are in good condition ; that the 
boiler is not showing any signs of leakage, nor any 
bulges over the fire sheet, nor any signs of distress 
of any kind. Of course, the attendant is not notified 
in advance when the company makes an inspection 
of that kind ; for the object of the visit i s, to see 
the boiler i n  the condition in which he usually runs 
it, without giving the attendant any opportunity to 
"fix up" for the inspector's benefit. 

"Internal inspections," or hammer tests, as they 
are sometimes called, are made by the inspector en
tering the boiler through the manhole, and looking 
the i nterior over very carefully. He makes a similar 
examination, also, of the outside of the boiler, crawl
ing into the furnace and all about, everywhere that 
he can go. Among the things that he has to look 
out for are these : Deposit of sediment or muddy 
matter, hard incrustation or scale ,on the tubes and 
plates, corrosion of any part of the boiler, both inside 
and outsi de, fractures of the plates, heads, headers, 
etc., leakage around the tube ends, seams and all 
other places where such leakage is possible, defective 
bracing of the flat parts of the boiler, grooving of the 
plates or heads, burned or blistered parts, and defect
ive accessories of aU kinds ; water gages, feed pipes, 
blowpipes, safety valves, pressure gages, and every
thing else that can get out of order in any way 
whatever. 

As an example of the magnitude and extent of the 
work of insurance and i nspection it may be mentioned 
that the company above referred to employs a regular 
force of 198 inspectors, and in the year 1900 made 
92, 5 2 6  complete internal and external inspections 
(i. e . ,  "hammer tests"), and in addition subjected 
10,191 boilers to hydrostatic pressure ; while from 
the begiqning of the company's business down to 
January 1 ,  1901,  1,176,097 complete internal and ex
ternal inspections were made" and enough external 
inspections to bring the total up to 3 ,049,203.  Also 
1 6 2,586 hydrostatic tests were made and 13 ,215 boilers 
were condemned as unsafe, good and sufficient reason 
for the condemnation being given to the owners in 
every case. During thi s  time there were discovered 
and pointed out to the owners 2,226,256 defects of 
one sort and another, 245,210 of Which were quoted 
as dangerous. 

It is upon data of this sort that a steam boiler in
spection company bases its claims to be considered 
as a great publ!ic safeguard. We have no way of 

knowing how many explosions work of this kind may 
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have prevented, nor how many lives it may have 
saved, but the claim can fairly be made that the total 
number of lives saved has been great, and that the 
loss of property that has been prevented has been 
enormous. 

• ••• • 

OUR FORTHCOMING AUTOMOBILE AND OUTING 

NUMBER . 

To those who are interested in the automobil'?-
and who is not ?-it will be a pleasure to know that \\ ,_ 

are bringing out a Special Automobile and Outing 
Number of the SCIENTIFIC AMERICAN. The Editor i s  
making every effort to render this i ssue s o  compre
hensive and detailed that it will put our readers in 
touch with the very latest developments of automo
bili sm, considered both as an industry and a pastime. 
The issue will  open with a number of special articles 
on such subjects as the Chicago Automobile Exhibi
tion ; the history of automobile raci n g ;  the best 
form of outfit for touring ; the question of proper 
storage, repair and supply depots, both in the city 
and country ; and a hi story of the rise and grow!h 
of automobile shows in this country and their influ
ence in promoting the development of the automobile. 
Following the general di scussion of the subject, there 
will be a series of elaborately illustrated articles de
scriptiVe of the leading types of automobiles manu
factured in this country. Tb:e machines thus treated 
of will be grouped under the three heads of steam, 
gasoline and electric automobiles, and between fifteen 
and twenty different types will be described in this 
section of the issue. Under the head of Special 
Devices will be shown a large number of the latest 
types of motors, transmission gears, carbureters and 
storage batteries. There will be a lengthy article on 
the subject 01' automobile tires, showing their con
struction and the different methods adopted in mak
ing emergency or shop repairs. While the i ssue will 
be devoted chiefly to the automobile, there will be 
articles illustrating the latest types of houseboat, and 
one or two of the fastest pleasure craft that are now 
under construction for the forthcoming yachting sea
son. 

. ' . .  

SCIENCE NOTES. 

One of the latest novelties in the boot and shoe 
line are rubber boots for dogs, which are sold by 
several dealers in leather goods in New York. They 
cost about $ 4 .75 for a set of  four. The idea comes 
from Paris. 

One of the omnibus lines in London has adopted the 
system of u sing acetylene for lighting their buses. 
Owing to the keen competition of the underground 
electric line, the omnibus lines were compelled to 
adopt radical innovations to retain their patronage. 

The plow is certainly the oldest and probably the 
simplest of agricultural implements, being represented 
among the hieroglyphics on the ancient tombs of Egypt, 
dating back more than 4,000 years. As early as the 
year 1000 B.  C.  the plow was described by a Greek his
torian as consisting of a beam, a share, and handles. 

The New York Zoological Society has received $3,000 
from Miss Caroline _Phelps Stokes for the nucleus of a 
fund looking toward the protection of our native 
birds. At the present time there are 1,674 live animals 
in the Zoological Park, of which 416 are mammals, 
659 birds and 599 reptiles. During last season more
than- half a million people visited the park. 

It i s  announced that the Briti sh War Office will 
abandon the khaki uniform with the termination of 
the war in South Africa. The khaki was originally 
intend'ed as a working dress in addition to the regular 
dress uniform, but it became so popular that it in a 
great measure supplanted the other. It has now been 
decided to adopt a working uniform of drab color, 
which is of a more neutral shade and, it i s  said, more 
adapted for the uses of the army. 

The work of  the Jesup expedition into the extreme 
northwestern part of Siberia has ended, and ac
cording to a dispatch from St. Petersburg, the mem
bers are on the way to their respective- homes. The 
expedition was under the leadership of Norman C. 
Buxton, and the object was, if  possible, to trace the 
American Indian to some Asiatic origin: ' 

The party 
has collected one hundred boxes of specimens, which 
will be turned over to the American Museum of 
Natural History in New York. 

With regard to the glass hospital which is to be 
erected at Philadelphia for the cure of consumption, 
with isolation for each patient and a constant supply 
of rarefied air, a similar experimental hospital is 
already in use in London. The patient sits in a glass 
cubicle, breathing an atmosphere specially treated by 
ozone. The value of oxygen, or ozone, in the treat
ment of ulcers, burns, wounds, lupus, etc ., has been 
proved there by several cures of hitherto incurable 
cases during the past five - years. Great as has been 
the actual rlllief thus afforded, this oxygen hospital 
exists equally for purposes of -iemonstration and 

experiment. 
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A V.\RUBLE SPEED GEAR FOR PUMPS. 
The variable speed gear shown herewith is the jOint 

invention of. Mr. Charles O'Connor, of 142  Norman 
Avenue, Greenpoint, and of Mr. George C. Ahrens, 
Blissville, New York city. The accompanying diagram
matic side elevation, together with the photographic 
perspective view of a triplex pump, will serve to illus
trate the broad features of 
the invention. 

The frame of the pump 
carries on each side arms 
for 'a segmental support, 
the arc of which is struck 
from the center of the 
pump-shaft. In each case 
a journal-box, A, is  ar
ranged to travel. The pro
jecting convex edges of  the 
boxes are provided with 
teeth, meshing with a 
worm, B, the shaft of 
which carries at its upper 
end a bevel-gear, G, mesh
ing with a bevel-gear, D. 
The journal-boxes, A, serve 
to journal a driven shaft 
provided with an attached 
gear, E, at its middle, and 
with a pinion at its one 
end, . which pinion meshes 
with a large gear carried 
by the pump-shaft. The 
main drive-shaft carries a 

cone of gears, F, which can 
be shifted along the shaft 
by a lever. The gear, E, 
is deSigned to mesh with 
any one of the series, F. 

By turning the shaft carrying the bevel-gear, D, 
through the medium of a handle or crank, it  is evi
dent that the worm, B, will raise or lower the journal
boxes, A, and with them the shaft carrying the gear, E. 
By raising the journal-boxes, A, the gears, F, can be 
shifted to the right or to the left, in order to bring the 
desi red ge. " .  F, into alinement with the gear, E. By 
lowering the journal-boxes, the alined gears will be 
caused to intermesh. 

The device is particularly noteworthy for the rapidity 
with which speed can be changed. 

. I. I • 

PHOTOGRAPHING BY ELECTRIC HEADLIGHT. 
BY WALDON FAWCETT. 

Some very remarkable specimens of night photog
raphy were recently secured on the line of the Colorado 
Springs and Cripple Creek District Railway-a new 
Colorado mountain road and in many respects one of 
the most interesting railway lines in the world-by 
Mr. George R. Simmons, of the executive staff of the 
operating company. The photographs, specimens of 

Scientific American. 
Cripple Creek Railroad, which is only forty-five miles 
in length, probably has, on the basis of total length, the 
highest average altitude of any railroad now in opera
tion in North America. The altitude ranges at various 
points from 6,076 feet to 10,000 feet. In planning for 
the photographic work along the road, i t  was taken 
into consideration that at this altitude the rarefied con-

dition of the 
atmosphere is 
c o n d u c i v e  to 
more rapid ac-

A VARIABLE Sl'EED GEAR FOR PUMPS. 

tion of the light waves than would be found at a lower 
altitude. 

In securing the negatives of the night scenes, the 
time of exposure varied from twenty-three to thirty
five minutes, each of the plates being over-exposed. As 
the result of the demonstration thus afforded, Mr. Sim
mons believes that even better results may be obtained 
by reducing the time of exposure to an interval not ex
ceeding fifteen minutes, and possibly limited, in some 
cases at least, to ten minutes. 

Still greater interest will center, however, in still 
another experiment to be undertaken in the near fu
ture by this mountain photographer ; namely, an at
tempt to move the locomotive carrying the camera 011 

a curve of the road so as to take in the entire field 
of the lens. This can be done without interfering with 
the photograph in any way, inasmuch a s  the changing 
of the light rays will change the portion first photo
graphed in darkness and bring into the light an entire 
new scene, thus covering the e ntire field. 

The Cripple Creek Railroad, which, by the way, i s  de-
signed to afford a short 
line of communication to 
the richest gold-mining dis
trict on the continent, i s  
admirably adapted for ex
periments of the character 
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Electric Railroads In Sweden. 

BY PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The Swedish government has lately appointed a com
mission of engineers and railroad men to examine the 
question of replacing steam by electric traction upon 
the State railroads, making use of the numerous water
falls of the country. After a careful study of the prob
lem and an examination of the country, the Commission 
has presented a report which is favorable to the use 
of electric traction, and considers that the financial 
advantages which would result are so incontestable 

t h a t  t h e  government 
should not hesitate to 
make t h e  considerable 
sacrifice resulting from 
the abandonment of steam 
and the transformation of 
the rolling stock. The in
troduction of electric ser
vice would have the result 
of suppressing the long 
trains which are now tow
ed by two and even three 
locomotives, and t h e  y 
would be replaced by light· 
er and m 0 r e frequent 
trains. This would be ne
cessary in order to obtain 
a more economical work
ing of the system, and also 
the desired continuity of 
the service. Relative to 
the utilizing of the water
falls, they find that there 
are a number of falls that 
might be used for the pur-
pose, especially i n  the 
provinces of Norrbotten, 

Westerbotten and Jentland ; besides there are other 
good falls in the Gefieborg and Halland districts. The 
Commission has made a thorough study of the existing 
falls, and in the present report only considers those 
which during the low-water period give at least 1,500 
horse power, and which on account of their geograph
ical position make it possible to transmit the energy 
without great loss to the nearest railroad station. 
They recommend utilizing the celebrated fall of Hars
proenget, although it is di stant more than 25 miles 
from the nearest railroad, because the enormous power 
developed here would permit of supporting a consid
erable loss in the transmission line. It is considered 
that electric traction might be i ntroduced first in the 
lines of the Botten region, especially on that of Lulea, 
on the Norwegian frontier, and after that on the 
Bracke-Storlien railway, then on the two main lines 
which traverse the upper and lower Norrland, and 
lastly on all the government railroads of the South
west. Electric traction will be e specially advantageous 
upon the Trans-Scandinavian railroad (Gelivara-Ofo
ten) where a reduction of the rates would favor the 
exportation of Swedish minerals. An important con
sideration i s  the fact that Sweden is obliged to im
port nearly all her coal, and therefore the use of elec
tric traction would economize a considerable sum. 
As a result 'Of this report the Swedish government 

PHOTOGRAPH OF A ROCK CUT TAKEN WITH THE AID OF THE 

ELECTRIC HEADLIGHT. 

l'HOTOGR APH OF TRACK LIGHTED BY ELECTRIC HEADLIGHT. 

which. are presented herewith, were secured by means 
.of an, electric headlight, and were taken in bright moon
light ,between the hours of nine o'clock in the evening 

;�nd, .. mjd!light. A Premo camera was employed,  and 

,e�Va,. rapid. plates were utilized. 
Perhaps the most i nteresting feature of the work 

'wasfound in the length of the time exposure. The 

of that last outlined, inasmuch as the entire line is 
little else than a continual succession of curves, many 
of them very sharp. It  may be noted also that the head· 
light employed in the photographic work described is 
the standard locomotive headlight operated by a 
steam dynamo located just forward of the engine 
stack 

has decided to hasten as much as possible the prelim
inary projects which the question i nvolves, so that the 
matter may be presented at the next session of Par
liament. 

-

A few drops of turpentine added to the starch pre
vents fiat irons from sticking. 
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A SIMPLE METHOD OF ETCHING PICTURES. 

The desire to draw and sketch is an almost universal 
one. There is a singular delight in the ability to put 
on paper that which has pleased the eye or caught 
the fancy. There have been many processes devised for 
the purpose of aiding the unski lled to gratify thi& am
bition, probably the oldest and most familiar being 
the transparent sheet of glass, back of which are placed 
prepared sketches to be traced. There have been other 
forms of this same idea, some of  which are too elabor
ate to answer the popular demand. The camera has 
III a great measure filled this rOle, and 
its immense popularity gives convinc
ing evidence of the desire of the masses 
to dabble in the picture-making art. 
But the camera has its drawbacks, 
principally in that it is not selective, 
but accurately registers on the sensi
tive plate all that is within its field of 
view. The worker with the pencil and 
brush, on the other hand, exercises 
great discrimination in the matter, 
picking out only the telling features 
of the view and rejecting everything 
else from the canvas or pad before him. 

B!lnjamin Hawley, an artist of Phila
delphia, is the inventor of a device 
which has been recently patented, by 
which works of art can be produced by 
anyone without any previous tuition or 
particular aptitude for handling the 
pencil. The instrument is called the 
etc1l.Ograph, and its shape, mode of 
working and samples of the work done 
by its use are aU shown herewith. 

Scientific Axnerican. 
THE SANTOS-DUMONT AIRSHIP NO. 7. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

M. Santos-Dumont i s  actively engaged in carrying 
out his projects for the aero static park at Monaco, from 
which point he is to make his experiments, first along 
the coast and then across to Corsica. At the same 
time he is superintending the construction of his new 
balloon which is  being built. at the Lachambre e stab
lishment in Paris. It will be c(msiderably larger than 
the former, the No. 6, 

and is especially design-
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Fonvielle in 1884 at the time of Renard and Krebs' 
experiments. The two small air-balloons have each a 

volume of 90 cubic yards. The surface is 154 square 
yards and weight 66 pounds for the two. Accord
ingly, the total weight of the envelope will be 796 
pounds. 

The main beam, or keel, suspended below the balloon 
by steel wi res, will have 93 feet length and will carry 
two motors of the Buchet pattern ( such as are used for 

automobiles, but of heavier build ) giv-
ing 40 horse power each, with a total 
weight for the two of 3 5 2  pounds. The 
motors will be thrown into action by 
friction clutches in aluminium with an 
interior steel band to keep them from 
sticking. The clutches will have a 
compressed-air device for throwing 
them on very gradually. In front and 
rear of the keel will be fixed the two 
helices, of similar construction but 
turning in the inverse sense and at 

different speeds. The. center of the 
beam will be occupied by the aero
naut's car. 

On the top plate of a tripod, a sup
port is carried, comprising a longitu
dinal bar and a lateral bar. At on e 
end the longitudinal bar carries an 
adjustable frame to receive a glasE 
plate coated with a transparent film 

A STUDY MADE WITH THE 

ETCHOGRAPH. 

A SCENE ETCHED BY THE HAWLEY 

METHOD. 

Since our Paris correspondent sent 
us this article, M. Santos-Dumont met 
with a serious accident to his airship. 
On February 14 he left Monaco at half 
past two o'clock in the afternoon. On 
account of solar radiation, the balloon 
mounted to a dangerous height. The 
plucky aeronaut did not lose his pres
ence of mind, but opened the valve of 
the balloon, which fell  into the sea. 
Fortunately, he was not injured, as as' 
sistance was promptly brought by a 
steam launch. He could be distinctly 
seen from the shore watching the vari· 
ous parts of the airship. It  was 
thought for a moment that he would 

of gelatine or collodion ; at the other end, the bar i s  
formed with a slot t o  receive a holder f o r  a vertically 
adjustable lens. The lateral bar serves as an arm rest. 
The tripod having been set up in proper position, the 
engraver looks through the lens, and sharply focuses 
the image transmitted through the glass plate by slid
ing the holder in the slot of the longitudinal bar. 
The reduced image, being apparently projected on the 
plate, can then be engraved on the prepared surface of 
the glass. 

By this means anyone can make a satisfactory pic
ture without the least knowledge of art or even ac
quaintance with the use of the pencil ; but with the 
skill which soon comes of practice and observation, 
some very artistic effects can be obtained. For in
stance, by allowing a small amount of ink to remain 
on the plate' s surface instead of thoroughly cleansing 
it, and then by a broad sweep here and there with a 
wad of cotton, the print made can be given all the 
appearance of an etching. 

The method here offered is also of  value to the 
student just beginning his career of art. It teaches 
him to see, and greatly simplifies the understanding 
of perspective. That things are seldom what they 
seem becomes at once evident to the 
art student when he makes his first 
endeavors to make a plane repro
duction of solid form. For instance, 
when an oblong box is viewed in 
perspective, its long side may ap
pear shorter than its short side, and 
in the drawing of such a box the 
line representing the short side may 
actually be shorter than the line 
representing the long side. To the 
beginner such appearances are most 
confusing, and the labor of learning 
to see is often so tedious that many 
are discouraged at the outset. It  is 
evident that with the aid of some 
such device as this, perspective and 
form as well are revealed at a 
glance. Thus it can be made a 
great help to the beginner. It 
has received the indorsement of 
a number of artists for this pur
pose. 

The etchograph is also a valuable 
assistant to the scientist and stu
dent, particularly in botany, zoology 
or anatomy. With its aid he can 
reproduce just such parts of the 
floral specimen as he desirfOs, rejecting all superfluous 
and confusing details. 

... � .. 

An International Exposition will be held at Lille 
from May to September, 1902. Its character will be 
of a general nature, but special attention will be given 
to the subject of the application of alcohol to the pur
poses of lighting and heating. The office of the 
exposition company is No.35 rue National, Lille, France. 

ed for high speed. Since the last description of the 
new No. 7,  Santos-Dumont has made some important 
modifications in the dimensions of the balloon proper 
and the lower beam. As at present designed, the bal
loon has the form of an elongated ellipsoid having 142 
feet on the long axis and 22 feet i n  the middle diam
eter, making it  22 feet longer than was intended at 
first. It is terminated in the front and rear by two 
cones. Its volume is  1,640 cubic yards, and the sur
face about 850 square yards, counting the overlaps 
and seams. The envelope i s  composed of two thick
nesses of French silk joined by varnish in a single 
layer. The weight of the envelope is estimated at 
730 pounds. The balloon is divided into three com
partments having each a volume of 546 cubic yards. 
The two partitions which form the compartments, of 
unvarnished silk, have a surface of 217 cubic yards and 
weigh 15 pounds. Santos-Dumont will use the dis
placement of the guide-rope in the horizontal sense to 
vary the conditions of equilibrium of the airship, and 
besides will make use of the interior air-bags, origin
ally designed simply to keep the balloon swelled out, 
for the same purpose. To effect this, he places near 
each end of the balloon an interior air-bag o r  small 

THE ETCHOGRAPH IN USE. 

balloon, and both air-bags are in communication with 
a blowing or aspirating ventilator-fan. According as 
the forward or rear air-bag is swelled up by the ventil
ator the balloon will take a correspondingly i nclined 
position. Besides, air may be removed from one bag 
and introduced into the other, giving a considerable 
latitude for the maneuver. This ingenious process, 
which Santos-Dumont has been able to realize by means 
of special devices, was indicated by M. Wilfrid de 

be dashed on a reef of sharp rocks. In 
the meantime the steam launches i n  the bay were 
making toward the spot. The motor stopped and the 
airship descended until M. Santos-Dumont. was i m
mersed to the armpits in the water. He was perfectly 
cool and gave directions to those on the launch, and 
finally half-clambered and was half-pulled over the 
gunwale of the boat. It was impossible to save more 
than the silken envelope of the balloon, and the motor 
san.k. He made this statement : "I  am not discour
aged. My trip to Cape Martin is only postponed. 
will start again as soon a s  I can get ready. This acci
dent was due to the entanglement of the guide rope 
with the screw and wires of the balloon. The balloon 
was not fully inflated when I started.  Seeing that an 
accident was inevitable, I pulled the emergency cord, 
but pulled it harder than I intended. This made a 
bigger rent than I wanted. Consequently the airship 
collapsed too quickly, and for a moment there seemed 
to be danger of the casing falling on me. But luckily 
this danger was averted. I shall try again." 

...... 

Milk Fl our in Sweden. 

Dr. M. Ekenberg, of Gothenburg, has made a dL 
covery which will be of importance in dairy farm-

ing, says Consul R. S. S. Bergh. He 
claims to have invented an appa
ratus by which milk can be brought 
into the form of powder, like flour 
in appearance, but possessing all 
the qualities of milk in concen
trated form, moisture excepted. It 
is said that this milk flOUT is com
pletely soluble in water, and can be 
used for all purposes for which 
common milk is employed. The 
milk flour does not get sour, does 
not ferment, and in the dry state is 
not sensitive to changes in the 
weather. It can be kept and trans
ported in tin cans, barrels, bags, 
etc. The cost of production Dr. 
Ekenberg has estimated at about 27 
cents per 106 quarts ( 1  tire per 
liter ) ,  and ·he thin.kb that flour 
made from skimmed milk can be 
sold for about 13 cents per pound 
( 1  krone per kilogramme). At a 
recent meeting of the Academy of 
Agriculture, Dr. Ekenberg exhibited 
samples of the milk flour, which re-
ceived favorable comments. It i s  
considered that the invention will 

be of the greatest importance for the utilization of 
skimmed milk, which heretofore has largely been 
wasted, but in the dry form can be transported all over 
the country without losing any of its original good 
qualities. 

The product mentioned is considered superior to 
the casein products "proton" and "proteide" now 
manufactured from milk by the aid of rennet, acid, 
or lye. 



1 22 

THE NEW REDHEUGH BRIDGE AT NEWCABTLE.ON

TYNE . 
The accQmpanying illustratiQns, fQr which we are in

debted to. the engineers Qf  the bridge, Messrs. Sande
mann & MQncrieff, shQW an impQrtant wQrk Qf bridge reo  
cQnstructiQn, which embQdies several new features that 
give it a special interest Qutside Qf that which attaches 
to. the magnitude and impQrtance Qf the bridge itself. 
The river Tyne, which flQWS between Newcastle and the 
adjacent tQwn Qf Gateshead, passes thrQugh a deep de
pressiQn, that serves effectually to. separate the two. 
cities as far a s  pedestrian and vehicular traffic is CQn
cerned. The celebrated high-level bridge, built by 
StephensQn, was the Qnly cQnvenient cQmmunicatiQn 
between the two. tQwns until the erectiQn in 1871 Qf the 
Qld Redheugh Bridge, which has recently been remQved 
to. make way fQr the mQre mQdern structure. The Qld 
bridge was Qne Qf thQse curiQus cQmpQund structures, 
which serve a s  landmarks in the histQry Qf the develQP
ment Qf bridge designing, and shQWS hQW thi s impQrt
ant branch Qf engineering was gradually feeling its 
way frQm crude, cQmplicated and indeterminate fQrms 
Qf fifty years ago. up to. the few highly scientific and 
simple systems, to. Qne Qr the Qther Qf Which all mQd
ern bridges belQng. The Qld bridge cQnsi sted Qf fQur 
spans with a masQnry viaduct apprQach Qn each side. 
The lengths Qf the spans were, cQmmencing frQm the 
Newcastle side, as fQllQws : A shQre span 168 feet in 
length, two. river spans 2 5 2  feet in length, and a shQre 
span Qn the Gateshead side Qf 167 feet. The tQtal 
length Qf the apprQaches was 348 feet, and Qf the whQle 
bridge 1,187 feet. FrQm high water to. the under side Qf 
the bridge was 86 feet 7% inches. The Qld bridge had 
a tQtal width Qf 41 feet, and was made up Qf a 20-fQQt 
rQadway and two. 7-fQQt sidepaths fQr pedestrians. The 
superstructure was a cQntinuQus lattice girder which 
PQ3sessed the extraQrdinary feature that the cQntinu
QUS upper chQrds, which were circular in sectiQn, were 
u sed as gas mains and the trQugh-shaped IQwer chQrds 
were utilized a s  water mains. These cQnduits belQng 
to. the Newcastle and Gateshead gas and water CQm
panies, bQth Qf which cQrpQratiQns are large share
hQlders in the Redheugh Bridge CQmpany. Our phQtQ
graphs shQW ' clearly the ci rcular gas main which 
fQrmed the upper chQrd Qf the Qld bridge.  AssQciated 
with the trusses was a set Qf suspensiQn chains, two. 
fQr each truss, which were carried by latticed tQwers 
abQve the piers, and extended dQwn to. a cQnnectiQn 
with the bQttQm chQrds at abQut the middle third Qf 
the length Qf the spans. 

The cQntractQrs fQr the new bridge were required to. 
remQve the main spans and the river piers dQwn to. 
IQW water ; to. remQve the Qld bridge viaduct dQwn to. 
the springing Qf the arche s ;  to. remQve the Qld gas and 
water mains ; to. erect an entirely new main bridge ; 
new cylinder fQundatiQns, new steel gi rder apprQach 
spans, and to. set in place new steel gas and water 
mains ; all this, mQreQver, was to. be dQne withQut any 
interference with the rQadway, which was to. be kept 
Qpen until such time as it became absQlutely necessary 
to. clQse it. 

The new bridge is carried Qn three river piers, and 
the new superstructure cQnsists Qf two. shQre spans Qf 
168  feet and two. river spans Qf 252 feet between cen
ters Qf end pins. The tQtal width Qf the new flQQr Qf 
the bridge i s  53  feet, including a 20-fQQt rQadway, two. 
7-fQQt sidewalks, and a lateral extensiQn Qf the flQQr 
beams Qn each side fQr carrying the gas and water 
mains. In preparing the fQundatiQns fQr the new 
bridge, in the case Qf each pier fQur 8-fQQt steel cylin
ders were sunk by the pneumatic prQcess to. depths 
ranging frQm 50  feet upward. These cylinders were 10.
cated Qn the Qutside Qf the Qld fQundatiQns, at a dis
tance frQm center to. center, transversely to. the axis Qf 
the bridge, Qf 5 5  feet, and were carried up to. a height 
Qf 6 feet abQve high-water level. The interiQr Qf the 
cylinders was filled with CQncrete. UpQn these cylin
ders were erected the fQur inclined legs Qf the n ew 
bridge pier. These were built up Qf standard steel 
shapes, and were strQngly trussed bQth in the direc
tiQn Qf and transversely to. the axis Qf the bridge, 
Each cQlumn fQQts UPQn a cast-irQn bedplate, and the 
cQlumns average abQut 80 feet in length. The main 
trusses are 252 feet in l ength and 3 5  feet 4 inches in 
depth. The upper chQrds are spaced 23 feet apart be
tween centers. They are 1 fQQt 10 inches in depth by 2 
feet 6 inches in width. The lQwer chQrds measure 
abQut 2x2 feet in sectiQn. The general details Qf the 
truss are shQwn clearly in the accQmpanying illustra
tiQns. It is built up Qf standard, rQlled-steel shapes, 
the cQmpressiQn members being latticed and the tensiQn 
members cQnsisting Qf rQlled-steel bars. 

Special interest attaches to. the erectiQn Qf the bridge. 
The new structure was built with its axis parallel to. th e 
axis Qf the Qld bridge, Qne truss of the Qld structure 
being within and the Qther Qn the Qutside Qf the new 
truss. The new flQQr was built abQve the level Qf the 
Qld flQQr, and the Qverhead wind bracing at the panel 
PQints Qf the new bridge was arranged to. clear the tQP 
chQrds, 0.1' gas mains, Qf the Qld bridge. The new 
structure was built entirely by overhang frQm the 
piers, the two. river piers being CQnstructed by this 

Scientific American 
methQd until they met in the center, and the tWQ shQre 
piers being tied bac.k to. the river trusses, and built 
out by Qverhang until they reached the shQre abut
ments. The wQrk was carried Qut under the super
visiQn Qf the resident engineer, GeQrge Huntley, frQm 
the plans Qf Messrs. Sandemann & MQncrieff, the de
signers. It was cQnstructed by Sir William ArrQl & 
CQmpanY, the CQntractQrs Qf the great FQrth Bridge. 

-. ' .  I • 

IMPROVED RAILJOINT. 

We present an illustratiQn Qf an imprQved rail 
jQint, fQr which a patent has been granted to. A. M. 
WilsQn, Qf CherQkee, la. The Qbject Qf the inventiQn 
i s  to. prQvide a simple and inexpensive device that 
can be applied to. any angle-bar jQint Qf the standard 
type fQr the purpQse Qf giving it extreme stiffness and 
rendering the jQint permanently secure. The im
prQvement cQnsists essentially Qf the prQvisiQn Qf fQur 
set-screws, which are adjusted in fQur threaded hQles 
in the base-flanges Qf the angle bars. The two. set
serews in each angle bar are placed apprQximately 
half-way between the abutting ends Qf the rails and 
the Quter ends Qf the angle-bars, as shQwn in the 
accQmpanying drawing. The angle-bars  may be, and 
in mQst cases will be, Qf the standard fish-plate type, 
clamped Qne Qn each side Qf the rails and held in 
PQsitiQn by fQur 0.1' six screw-bQlts, as the case may 
be. After the angle-bars have been adjusted in the 
'Qrdinary manner, the fQur set-screws are screwed 
dQwn with a wrench 0.1' Qther suitable tQQl until they 
bear UPQn the base Qf the rail. The further tightening 
of the set-screws gives the angle-bar a rQcking 0.1' 
clamping mQvement, such as WQuid result frQm the 
driving in Qf a wedge between the rail-base and the 
flanges Qf the angle-bars. This mQvement will tend 
to. crQwd the angle-bars mQre firmly in under the head 
Qf the rails, thereby greatly increasing sUPPQrt at the 
mQst critical PQint in a rail jQint.  The impQrtance 
Qf this result is  seen when it is borne in mind that, 
with the slightest lQosening of the screw-bQlt nuts, the 

IMPROVED RAILJOI N T .  

joint becomes lQQse a n d  t h e  rail e n d s  a r e  defleeted 
under passing wheels. AnQther impQrtant feature 
in this improvement i s  the fact that when the set
screws are screwed dQwn there is a resulting tensiQnal 
stress put UPQn the screw-bQlts, and this stress is 
greatest at the lQwer edge Qf the nuts. The resulting 
pressure will act UPQn the nuts with a locking effect 
which will prevent them frQm wQrking lQose and will 
tend to. hQld the rail jQint in permanent adjustment. 

-----� ........... .. ----

Til e DOlllestic M a n u facl u re of Portland Ceme nt. 

The development Qf the rQck and Portland cement 
industries in the United States during the past decade 
fQrms Qne of the most interesting chapters Qf the build
ing trade and manufacturing industry. It .was nQt 
until abQut ten years ago that any decided effQrt was 
made in this cO. un try alQng this line, the greater por
tiQn Qf the cement used being imported from England, 
Germany and Qther EurQpean cQuntries. The total 
manufacture of pQrtland cement in this cQuntry fQr the 
year 1891 was 454,813 barrels, which was equal to but 
13 .2  per cent Qf the prQduct used in this cQuntry in 
that year, the exportatiQn fQr the same year amQunt· 
ing to. 2,988,313 barrels. During the next five years 
the impQrtatiQn Qf PQrtland cement varied but little 
frQm that of the afQre·mentiQned year, and at the 
same time the manufacture Qf the prQduct at home 
had a rapid grQwth, the dQmestic prQductiQn fQr 1896 
being 1,543,023 barrels, 0.1' 37 .4  per cent Qf the product 
used in this cQuntry in that year. CQming dQwn to. 
1897,  we find a dQmestic productiQn Qf pQrtland cement 
of 2 ,677,775 barrels, while the impQrtatiQn of the same 
prQduct fQr that year was 2,090,924 barrels, the dQmes· 
tic production being equal to. 56 .8  per cent Qf the CQn· 
sumption in the cQuntry and exhibiting a gain of Qver 
a million barrels Qver the previous year. In 1898 we 
manufactured 3 ,692, 284 barrels Qf the product and im· 
PQrted 2,013,818 barrels. Taking up the fi gures of the 
industry fQr 1899, we find a gain Qf over a milliQn tons 
in domestic production over the previQus year, and 
1890 shQWS a similar gain Qver 1899. TQ·day the domes
tic production Qf PQrtland cement equals mQre than 
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80 per cent Qf the entire consumptiQn Qf the product 
in this country, and within a few years the impor· 
tation Qf the prQduct into this cQuntry frQm Europe 
will have gQne the way Qf many other EurQpean pro· 
ducts fQrmerly used in thi s  cQuntry, but nQW sup· 
planted with similar prQducts Qf dQmestic manufacture. 

The wQnderful development experienced by the 
building trades during the past year or two has been 
largely instrumental in stimulating the develQpment 
of the domestic pQrtland cement industry. It has nQt 
been so long ago. since New York, Pennsylvania and 
Ohio. prQduced all the PQrtland cement manufactured 
in this cQuntry ; and while these States are still the 
centers of this impQrtant industry, there are now at 
least fifteen States engaged in the industry. Penn
sylvania leads in the industry, producing more than 
one·half Qf the SQme 8,000,000 barrels which now 
make up Qur annual dQmestic prQductiQn ; while New 
Jersey, New York and Ohio. are prQminent factQrs in 
the industry, their places in the annual prQduction be
ing in the order Qf their mentiQn above. FQr a lQng 
time our importation Qf the product was chiefly from 
England, Germany finally supplanting the English pro· 
duct, and the German prQduct having more recently 
been supplanted by the domestic product. 

This indispensable building product takes its name 
frQm the fact Qf its clQse resemblance to the QQlitic 
limestQne formation on Portland I sland in the Eng· 
lish Channel, the industry having been instituted on 
the banks of the Thames and Medway, where an 
admixtu re Qf chalk and clay dredged from the river 
beds formed the basis of the prQduct. While the in· 
dustry as evolved in this country is based UPQn the 
same lines as originally used in England, the mixture 
Qf materials nQW used has been worked Qut by a long 
series Qf experiments. At the great PQrtland cement 
establi shments in Lehigh County; Pennsylvania, blue
gray crystalline limestone and a dark gray siliceQu s 
variety are ground and mixed in the desired prQPor· 
tiQns. This mixture is then mQlded into. a brick fQrm 
and burned to the condition of slag. It is  then grQuntl. 
to. a PQwder in the form Qf cement. A natural cement 
rQck i� the form of impure limestone of the Upper 
Silurian formatiQn is present near Buffalo, N. Y., and 
the Rosendale cement is made frQm water limestQnes 
of the LQwer Helderberg grQUp in Ulster CQunty, N. Y. 

In all sections where the industry is carried Qn, 
l imestQne in Qne fQrm 0.1' Qther fQrms the basis Qf the 
prQduct. The limestQne depQsits in the Lehigh Valley 
in Pennsylvania, nQW the leading center Qf the industry 
in this cQuntry, are similar to. the argillaceous lime· 
stQne depQsits in Belgium. The Belgium product is 
made by the direct burning of a limestQne of approxi· 
mately the compQsitiQn of a CQrrect cement. The 
Lehigh Valley l imestQnes cQntain a slight excess Qf clay 
over the amQunt required ; and to obviate this a smal l  
amQunt Qf pure limestone is  grQund with' t h e  rQck in 
order to. prQduce the CQrrect mixture. When pure 
limestQne and clay are employed in cement manu
facture they must be grQund very fine, hence the 
CQst Qf prQductiQn i s  much greater than when the 
natural cement rQck is used ; and attempts at manufac· 
turing Portland cement in this cQuntry from pure lime· 
stQne and clay have not been attended with success. 
Blast furnace slag has lately CQme into. use as a rna· 
terial in the manufacture of cement. The mQlten slag 
i s  granulated in running water, dried, grQund and 
mixed with limestone and slaked lime, and the clinker 
prQduced is grQund in the same manner as the regu· 
lar Portland cement clinker. While marl nQW en· 
tel's largely into. the manufacture Qf pQrtland cement, 
the production frQm thi s material is  equal to. less than 
Qne·fifth the prQduction frQm limestones. 

There is a clQse relatiQnship between the original 
RQman cement and mQdern PQrtland cement. The for· 
mer prQduct was manufactured from an admixture 
Qf vQlcanic ash Qr sand and mile. The English RQman 
cement is  made by calcining septarian nQdules dredged 
frQm Chichester Harbor, Qff the cQast Qf Hampshire, 
and frQm the Whitby shale beds Qf the Lias formatiQns 
in YQrkshire. These latter departures of the cement 
industry have a clQiiie parallel in the pQrtland cement 
made frQm marl fQrmatiQns in thi s  country. The pres· 
ence Qf 15 per cent or mQre magnesia in some of the 
pQrtland cements nQW prQduced fQrms a seriQus Qb· 
jectiQn to. them, the imitatiQns cQming chiefly frQm Bel· 
gium. Owing to. the abundance Qf the natural materials 
in thi s cQuntry, there i s  no. necessity fQr resorting to. 
the manufacture Qf imitative cement. 

The development of this industry in this country 
has necessitated the eVQlutiQn of much in the way Qf 
improved machinery. FQr a lQng time vertical . CQn· 
tinuous and intermittent kilns were chiefly emplQyed in 
the PQrtland cement industry. Four or five years ago 
th e  rotary furnace was perfected, and was at Qnce 
adQpted by leading Portland cement manufacturers. 
TQ·day nearly three·fourths Qf the prQduct manufac· 
tured in this country is burned in this imprQved type 
Qf furnace. There has also. been marked imprQve· 
ment in grinding machinery, screens, and in machinery 
fQr handling the raw material as it CQmes frQm the 
quarries. W. G. I. 
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A u tomobile N e w  •• 

American capitalists are reported to have taken the 
initial steps toward establishing a system of public 
automobiles in the city of Manila. 

Ten automobiles have been delivered to run between 
San Jose and Alviso, Los Gatos and Saratoga, giving 
a rural passenger service. Another automobile line is 
contemplated in the oil districts near Bakersfield, Cal., 
thus connecting the Southern Pacific and Santa Fe 
Railroad systems. 

A party of six persons started from Paris in a 
30 horse power Panhard car for Pekin by way of 
Berlin, Moscow and Siberia. It will be interesting 
to see how far the automobile will proceed before it 
is permanently disabled. Such trips have been tried 
repeatedly, and have always ended in failure. 

As between automobiles and horse-drawn vehicles 
the braking facilities of the former are usually far 
superior to those of the latter. The average American
built motor vehicle of whatever type may be brought 
to a standstill from a 20-mile-an-hour rate of speed in 
less space than can a team being driven at a moderate 
trot-say, seven miles an hour. 

The Austrian military authorities have a motor un
eler construction at the motor factory at Vesselsdorf, in 
Moravia, which is to be used by

' 
the Austrian army 

for the purpose of reconnaissance, and also for racing. 
The car is  being fitted with three separate motors, 
which will work independently of each other. The 
maximum speed i s  stated to be 120 kilometers, or 74 
miles, per hour, and an entirely new system of trans
mission is to be used. 

The battle between the French builders of electric 
vehicles still goes merrily on. Last summer's record 
of . 289 kilometers on one charge was recently sur
passed by a vehicle designed by M. Kreiger, which 
covered 307 kilometers before its batteries were ex
hausted.  The difficulty about increasing the traveling 
radius of electric vehicles seems to be that the weight 
to be carried also increases with each added kilo
meter. 

Eastern and Western automobilists are at logger
heads over the formation of a national body. It  ap
pears that a New York organization with the resound
ing title "The Automobile Club of America" desires 
to retain the supremacy it has acquired by virtue of 
its wealth and by being first in the field in this coun
try, while the representative clubs of other large 
cities desire recognition on the basis of membership 
figures. This would enable a combination of repre
sentatives from the smaller clubs to take the manage
ment of affairs from the New Yorkers. A call sent 
out by the Chicago club has been either not received 
or  ignored by the A. C.  of A. In the meantime an 
organization whic� everybody seems to have forgot
ten-the American Motor League--formed on October 
29, 1895,  has stepped into the breach, and will hold a 
meeting in the near future to which the warring 
factions will be invited. 

The last Alcohol Exposition was such a great success 
that it has been decided to hold a new one in May. It 
will bc held as usual under the auspices of M.  Dupuy, 
Minister of Agriculture. Like the preceding exposition 
it will consist of apparatus utilizing alcohol for the 
production of motive po wer, light and heat, also of 
various types of carbureted alcohols. The exposition 
'Will be preceded by a series of competitive tests, and 
those upon alcohol motors and automobiles will be of 
especial interest. The automobIles will no doubt be 
tested as before by taking them through a run in the 
vicinity of Paris. According to the programme, three 
sections are provided ; first, the fixed motors, portable 
motors and carbureters ; second, automobiles and 
boats ; third, lighting and heating devices. The Auto
mobile Club is taking an active part in the event, and 
there is no doubt that it .will show an increased im
provement in the alcohol motors since last November. 

M. R. Mathot, a Belgian engineer, has invented a de
vice which is applied to explosion motors and serves to 
register their performance in the same manner as the 
indicator of a steam engine. It  commun1cates with the 
explosion chamber by a small pipe and has a register
ing device somewhat similar to that of an indicator, 
except that the record is  made upon a band of paper 
which rolls out continuously. The cylinder contains a 
small piston which works back and forth under the 
action of the varying pressures of the motor. The 
cylinder is  connected to the tracing device which 
presses the pencil against a drum driven by clockwork. 
As the temperature is high on account of the heat of 
the explosive gases, the cylinder i s  surrounded by a 
water jacket in which a rubber tube assures the circu
lation. In this way a series of interesting diagrams 
are obtained which are of great utility in studyiI!g the 
performance of the motor. The cycle of the motor is 
clearly indicated, especially the periods of compression 
a.nd explosion. Variations in the carburetion and in 
the ignition are also registered. This instrument will 
no doubt be of great service in the study and designing 
of explosion motors. 

Scientific Amerioan 

E nKloeerlng Notelll. 

An oil well on the ground which is rented from the 
Crown in Russia, for 5 kopeks a pood, by the Baku 
Naphtha Company started gushing at the rate of a 
million poods daily. Work was stopped, owing to 
the fear of a confiagration. 

While drilling for oil in the Colorado desert in 
Southern California, the drilling tools, which reached 
a depth of 500 feet, were suddenly thrown out and the 
well began to spout hot water and steam. Volcanic 
substances were showered about the surrounding coun
try, says the Railway and Engineering Review, and the 
men lost no time in escaping from the derrick. Some 
distance from the point where the well was drilled is a 
region where signs of volcanic conditions underneath 
frequently appear, and it was thought that the well 
was drilled down to this stratum. 

There is at · present a great boom in the manu
facture of metal cars. Besides the new plant of 
Charles T. Schoen for the manufacture of car wheels 
of pressed 'steel, there are several others under way, 
notably those of me Structural Steel Car Company 
at Canton, Ohio, and the National Rolled Steel Car 
Company, which will locate near Pittsburg. The head 
of the Structural Company is Elwood C.  Jackson, for
merly of the firm of Jackson & Sharp, of Wilmington, 
Del. The Rolled Steel Company will engage in the 
manufacture of trucks principally. 

Experiments to determine the liability of liquids and 
compressed acetylene to explode were tried recently 
at Berlin. Several cylinders loaded with 4 kilos of 
liquid acetylene were placed in position, with a valve 
at the top. 'I'he gas which collected at the upper part 
of the cylinders was under a pressure of 725 pounds 
per square inch. A cartridge containing one kilo of 
picric acid was then applied and exploded by electricity, 
with the result of blowing off the top of the cylinder, 
but the acetylene was not detonated, and the cylinder 
emptied itself on the gaseous acetylene. Another cylin
der was charged with 3% kilos of liqui d and a 200-
gramme cartridge placed in the bottom ; when the elec
tric current passed through into it the liquid acetylene 
exploded, destroying the cylinder. A cylinder of liquid 
acetylene was fired at with a rifie without explosion 
resulting, neither was a cylinder of acetylene dis
turbed by the explosion of a quantity of picric acid 
close to it. The experiments proved that acetylene is  
undisturbed by sympathetic dischaI'ges, but that the 
liquid will explode always if a detonator is in contact 
with it. 

Mr. Arnold Foster, English financial Secretary of the 
Navy, lately objected in a speech against the great 
variation of types and of dimensions in the machinery 
of vessels of war and machinery of the government 
generally, saying in effect that it was dangerous and 
obstructive to the service. Mr. Foster says there is 
one set of tests for the navy, another for the army, 
a third for the Board of Trade, a fourth for one of 
the great railway companies, a fifth for another rail
way, and war vessels go to sea with lots of tubes for 
condensers and boilers, all having different stand
ards of gages. He impugns the value of the English 
destroyers, and says not one of them is  fit to guard a 
battleship at night in a storm. Their ability to do 
this will be the standard in future, not to test how 
fast they can race over a measured mile. The de
stroyers of the future should be built of standard 
types, so that if anything goes wrong with one of 
them, interchangeable parts can be supplied at once. 
This is very · well for a suggestion, but has the Hon
orable Secretary taken into consideration the time 
required to put it into execution ? 

Mr. Patrick Dagnall, a retired Royal Engineer ser
geant of the British army, has devi sed a new cartridge 
contrivance for the magazine rifie, which is intended 
to supersede the present bandoliers, which contain 
several disadvantages militating against their efficiency. 
The apparatus is only a few ounces heavier than the 
exi stent bandolier and consists of a thin circular box, 
8 inches in diameter by % inch deep. One disk has 
loops at the bac.k for fastening it to a strap round the 
man's waist. A second disk, to which short tubes �or 
receiving the cartridges are attached, revolves freely on 
a central pivot attached to the first disk, the rim of 
which forms a complete cover and protection for the 
cartridges, which can only be taken out at one point, 
where an opening is left for that purpose. Cartridges 
cannot possibly fall out by accident, yet when wanted 
they drop as quickly into a man's hand as he can possi
bly transfer them to the magazine of his rifie. In a 
trial with the bandolier a soldier loaded his rifle from 
the Dagnall contrivance and discharged 20 shots in 
two minutes, whereas in the same time he only suc
ceeded in firing 16 rounds by loading the rifie magazine 
from the bandolier, thus showing a decided advantage 
in rapidity of firing. The containers are devised so 
that they can be worn either on the left or right side. 
With one on each side a soldier can carry just as many 
rounds as in two leather bandoliers, and tIte incum
brance is by no means so great. 

1 23 
Electrical N otel!l. 

The General Electric Company has recently received 
an order from Tokio, Japan, involving $750,000.  It is 
for the erection of a trolley system in that city. 

The city of Carlsbad, Bohemia, is about to have 
street cars. This is probably the only city of its size 
in the world without modern method s  of transporta
tion. 

The American Electrochemical Society is  just beWg 
formed, and over two hundred names have been en
rolled. The first meeting for the purpose of organiza
tion and for the reading of appropriate papers will be 
held in Philadelphia early in the coming spring. 

The power house of the branch of the Pennsylvania 
Railroad running from Burlington to Mt. Holly, N. J. ,  
burned a short time ago, and the company announces 
that it will not be rebuilt and that the line will here
after be operated by steam locomotives instead of by 
motors. 

The operation of main line railways from Switzer
land has been occupying considerable attention. The 
abundance of water power, scarcity of coal and the cdn
siderable grades make the project feasible commer
cially. Preliminary studies will probably be carried 
out very soon. 

It is ,stated that the London, Brighton and South 
Coast Railroad, one of the leading trunk roads in the 
South of England, is seriously contemplating the sub
stitution of steam traction by electricity throughout 
the whole of its system. The company has recently en
gaged the services of Major Cardew and Mr. Philip 
Dawson as consulting electrical engineers. These two 
engineers are the leading experts in electric traction 
in England. The reason for this development is prob
ably due to the fact that another company has beel) 
formed for constructing an electric railroad on tho 
"tube" principle between London and the fashionalJle 
southern seaside resort Brighton. As the London, 
Brighton and South Coast Railroad is the only line at 
present serving thi s important center, the construction 
of a tube railroad would offer a serious menace to their 
interests. 

The City and South London Railway, the pioneer 
electric tube in the English metropolis, has opened to 
the public its extension to I slington. A service of 
two and a half minutes will be run during tp.e busy 
morning and evening traffic, and a four minutes' serv
ice during the less busy hours of the day. The com
plete journey from Clapham Common, the terminus 
on the south sidE') of the river, to the I slington terminus 
in the north will take just twenty-seven minutes. The 
new trains are to be composed of four coaches, in
stead of three, as at prEjsent. By this plan there will 
be an increase of 33 per cent in the carrying capacity. 
'I'here is to be a subway commun ication at the Ele
phant and Castle with the Baker Street and Waterloo 
Railway, and a foot-passenger subway right into the 
London, Brighton and South Coast Railroad Company's 
trunk station at London Bridge from the City and 
South London Railway station. There will also be 
subway communication between the Great Northern 
Trunk Line and City line, both at Moorgate Street 
and Old Streett in the City. 

The Marconi system of wireless telegraphy has been 
established between Newhaven on the south English 
coast and ' Dieppe on the French coast. A regular ser
vice of mail boats is  maintained between these tw'o 
ports on either side of the English Channel, about 60 
miles apart. The installation will be utilized to signal 
the departure of the boats, with instructions as to the 
amount of luggage, number of passengers carried, and 
other useful information, aJ;ld it will no longer be neces
sary for friends of passengers to wait for hours at 
either end when fog or other causes have delayed the 
boat. By the existing cable, messages have to be sent 
via London and Calais, and sometimes have taken three 
hours in transmission. Both time and expense will 
thus be saved by the Marconi installation. Lloyd's 
have also decided to adopt the , 'se  of Marconi's sys
tem at all their stations, and a contract has been en
tered into between Lloyd's and the Marconi company 
for ten stations to be fitted immediately for a term of 
fourteen years. Lloyd' s will also take over Marconi 's 
existing stations, and a rental will be paid by them 
for every station fitted. 

• • • •  

'rb e  Curre u t  S u pplement. 

The current SUPPLEMENT, No. 1,364, has for the sub
ject of its front page engravings the recent Paterson 
fire. "The Early Inhabitants of the Dani sh West In
dies" is a most timely article, and is elaborately illus
trated with seventeen engravings. "Charleston and Its 
Exposition" describes this exhibition, which is now 
open. "Naval Development During the Next Decade" 
is by Rear-Admiral George W. Melville. "Aerial Navi
gation Problems" is a letter by Carl E.  Myers, the 
aeronautical engineer. '.'The Paris Alcohol Motor Ex
position" describes some new and interesting motors. 
"Recent Sciel'ce," by Prince Kropotkin, is  concluded in 
this number. 
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WINTER R AILROADING IN ALASKA. 

BY ENOS BROWN. 

The labor in maintaining an open track on the 
single Alaskan railroad can be understood from an 
inspection of the illuf?trations which accompany this 
article, which were taken expressly for the SCIEN
TIFIC AMERICAN. In the warmer months it is neces
sary to guard against obstruction of the line by ava
lanches of rock and gravel, which are constantly fall
ing from the sides of the qeep cuts through which 
the track passes. In the season of frost the work 
of keeping the track clear i s  trebly increased. From 
Skagway the ever-open port on the Pacific, to the sum
mit of White Pass, 21 miles distant, the road ascends 
2,400 feet, over a track that winds around the precipi
tous sides of the mountains, through tunnels, and a 
long series of deep cuts, at last emerging at the sum
mit of the divide and continuing to the terminus at 
the head of navigation on the 

Scientific AIner{can 
Garbage-ConsulDlng Plant. 

At Darwen, England, has been established a plant 
for consuming household waste, and the resulting 
energy is  utilized to operate the electric tramway 
system of the town. The plant, although not one of the 
largest, is interesting in many respects. The waste 
is consumed in two furnaces of the Meldrum type, with 
an automatic feeding apparatus. The furnaces and 
boilers are established in a building' alongside of the 
electric station. The latter contains 3 engine and dy
namo sets, including 2 Siemens 1 50-kilowatt gener
ators driven by 250 horse power engines, and one 
Mather & Platt 3 00-kilowatt , generator with a 4 5 0  
horse power engine. T h e  boilers a r e  of t h e  Lancashire 
type and measure about 8 by 27 feet. The average 
combustion of household waste is sufficient to furnish 
steam for supplying 3 ,500 incandescent lamps of 8 
candle power, or equivalent. The quantity of waste 
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ExperllDents oC In. Moissan With Hydride of 
PotasslulD. 

BY T H E  PARIS CORRESPONDENT O F  T H E  SCIENTIFIC AMERICAN. 

The hydride of potassium is a compound about which 
little has been known up to the present, and accord
ingly M. Henri Moissan has undertaken the study and 
preparation of this body, and has been quite success
ful in hi s experiments. If  potassium is kept for sev
eral hours in an atmosphere of hydrogen, at a tem
p erature of 350  deg. C., it soon becomes covered with 
a transparent and crystalline layer of hydride, through 
which the brilliant surface of the unattacked metal 
is visible. In his present experiments, Mr. Moissan 
uses potassium in the form of metallic wires, which 
are placed in a small iron vessel. The latter is dis
posed in a horizontal tube of Bohemian glass and a 

cur rent of pure and dry hydrogen is passed through. 
Using a Deville hydrogen generator he could pass a 

current whose tension exceeded the 
Yukon River. The same enterprise 
that surmounted the financial and 
physical difficulties in building the 
White Pass and Yukon route has 
to be employed in keeping it open. 
Traffic continues throughout the 
year. There is not a day upon 
which a train does not run on sche
dule time. Supplies for the min
ing communities at Dawson and 
elsewhere are brought down the 
river, during the season of naviga
tion, from White Horse Rapids. 
Stocks are thus accumulated dur
ing the closed season and this reo 
quires that the route over the pass 
be kept open at all times. Snow 
begins to fall on White Pass about 
October 15, and continues with rare 
i ntervals until the 1 st of May. The 
average accumulation on the level 
is 20 feet. Winds are violent and in
cessant during the winter, and the 
utmost effort is requirf)d to keep the 
deep cuts free from snow. Two 
large snow plows 
continually move 
back an,d forth on 
the track. Rarely 
a train starts out 
during the win
ter that' is not 
preceded by one 
of these s n o w  
plows. In Janu
ary the thermom
eter sinks to 6 0  
deg. below, and 
then is the time 
when the snow
fall is greatest 
and the w i n d  
fiercest. Cuts are 
filled up and the 
track obliterated. 
With two engines 
pushing the cen
trifugal plow, the 
aitaek is made 
upon the huge 
drifts, and with 
the help of all 
available shovel
ers, the track is 
soon cleared. The 
m 0 s t dangerous 
season on an Al
a s k  a n mountain 
railroad is not 
when snows are 
deepest, or the 
f r o  s t most in
tense, but in early 
s p r i n g  w h e n  

SUIIIIIT OF THE PASS SHOWING THE DEPTH OF THE SIIOW. 

atmospheric pressure by 10 centi
meters of mercury. When the ex
periment was carried out at 350 
deg.  C. ( the temperature of boiling 
mercury ) the formation of hydride 
was very slow, but after 8 or 10 
hours' heating there was seen to 
form at the end of the vessel op
posite the hydrogen entry a small 
bunch of white and intermeshed 
crystals which had the appearance 
of cotton filaments. If the experi
ment is repeated at 440 degrees, 
( the temperature of boiling sul

phur ) ,  lI).etallic potassium comes off 
and is condensed i n  the cold parts 
of the tube, and on each side of 
the vessel there i s  formed a ring 
of metal and a white ring of the 
hydride. The best method was 
found to be to heat the lower part 
of the tube and the vessel to 360 
deg., when the hydride condense� 
in the upper and cooler portion. It 
was thus obtained in a felt-like 

thaws begin, and snows on the mountain sides form 
avalanches, which, without warning, slide down over 
the track and engulf it. The utmost vigilance is then 
required, for a whi stle of  the locomotive has been 
known to bring down thousands of tons of  closely-
packed snow. 

. . . .  -

Purdue UniverSity will soon inaugurate a new de
partment of instruction in telephonic engineering. This 
step is  taken in response to the i ncreasing demand by 
telephone interests for men trained in the particular 
branch of electrical engineering pertaining to telephony. 
Investigations have disclosed the fact that students 
completing the course in electrical eL.gineering must 
devote upward of two years additional work to acquir
ing special detai ls of telephone" practic e  before they are 
sufficiently equipped with a knowledge which i s  valu
able to merchants and ConSllmers of telephone mater
ial. 

ROTARY SNOW PLOW AND CREW. 

consumed varies from 32 to 38 tons a day, although 
the plant has a capacity of 70 tons. The calorific 
power of the waste is estimated at about one-fifth 
that of ordinary coal. The plant has been in operation 
for some time and has proved quite successful, as 
the garbage of a city of 40,000 inhabitants is  destroyed 
inoffenSively and at the same time there is produced 
energy equivalent to 400 horse power for 1 2  hours per 
day. By using accumulators this may be increased to 
260 horse power during the 1 8  hours service of the 
electric tramway. The annual production of energy is  
estimated at 900,000 kilowatts. 

• • • • • 

Dr. Hrdlicka has started on his fourth expedition 
into the country of the cliff-dwellers and Pueblos in 
the southwestern part o f  the United States and north
ern Mexico. These trips are made under the auspices 
of the American Museum of Natural History, the 
woney bein� supplied by _F. E. Hyde, Jr., of New York. 

layer of fine white 
crystals which do 
not contain free 
p o t a s s i  u m. M. 
Moissan has stud
ied the propertie s  
of  this compound, 
and finds it to be 
one of the most 
easily decompos
a b l e  b o d i e s  
known. It takes 
up the moisture 
of the air with 
great rapidity and 
d e c o m p o s e s  at 
once, giving off 
h y d r 0 g e n and 
leaving potassa. 
It d e c o m p o s e s  
cold water, pro
ducing at the con
tact a noise like 
that of a red-hot 
i ron, with a vio
l e n  t disengage
ment of hydrogen 
gas. This body is 
insoluble in tur
pentine, benzine, 
ether and bisul
phide of carbon, 
but dissolves in 
fused potassium. 
Its d e n  s i t  y is 
found to be 0.80. 
When heated in 
vacuo below red-
ness it separates 

into potassium and hydrogen. This property am
abIes its composition to be determined. Upon con
tact with fluorine, cold, it  takes fire at once, and the 
heat disengaged at first i s  so great . that the rest of 
the hydride i s  violently decomposed. The hydrogen 
then combines with the fluorine and the potassium 
burns more slowly in the excess of fluorine. When 
the hydride is  projected into chlorine gas it becomes 
incandescent and gives hydrochloric acid and potas
sium chloride. It takes fire in dry oxygen with great 
heat, forming potassium hydrate and water. This 
body is difficult to handle in the air, as it  takes fire 
when removed from the tube in which it  is formed. 
With melted sulphur, decomposition takes place with 
incandescence, forming sulphide of potassium and 
hydrogen sulphide. When slightly heated in carbonic 
acid gas the hydride reacts with incandescence, and 
the same phenomenon is shown with hydrogen sul
phide ; here potassium sulp4lg� 11:1 formed and hydro-
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gen given off. It acts as a reducing agent when mixed 
with copper or lead oxides, and the metal is set 
free. M. Moissan has made a number of analyses of 
this body and finds that it has the formula KH. 

. ' . . . 

SOME AERONAUTICAL EXPERIMENTS. 

Mr. Wilbur Wright, 'Of Dayton, Ohio, recently read a 
most i nteresting paper before the Western Society of 
I:"ngineers, entitled " Some Aeronautical Experiments,' " 

and this paper was afterward published in the 
Journal of the Society. Through the courtesy of 
the Society we are enabled to present a series of  
engravings i llustrating the article. Mr. 'Vright's 
attention was drawn to the study of aeronautical 
problems a number of years ago, and his active 
interest dates back to the death of Lilienthal in 
1896.  The experiments of Pilcher and Chanute 
also stimulated Mr. Wilbur Wright and Mr. Or
ville Wright to try some experiments in 1900,  
which were conducted on the seashore of North 
Carolina .  These gentlemen h ave been bold enough 
to attempt some things which neither Lilienthal, 
Pilcher nor Chanute dared to do.  They have used 
surfaces very much greater in extent than those 
which hitherto have been deemed safe, and have 
accomplished very remarkable results. I t  was 
the plan of Messrs. Wright to glide from the tops 
of sandhi lls. It  seemed reasonable that if  the 
body of the operator could be placed in a hori
zontal position, instead of the upright, as in the 
machines of Lil ienthal, Pilcher and Chanute, the 
wind resistance could be very materially reduced, 
since onl! one square foot, instead of five, would 
be exposed. As a full half-horse power could be 
saved by this  change, they arranged to try the 
horizontal position. The first machine had an 
area of only 165 square feet. I t  was first tested 
as a kite, and valuable data as to the angles were 
obtained.  They then turned their attention to 
making a series of actual measurements of the 
lift and drift of the machine under various loads. 
The results obtained were most astonishing, for 
it appeared that the total horizontal pull of the 
machine, while sustaining a weight of 5 2  pounds, 
was only 8% pounds, which was less than had 
previously been estimated for head resistance of 
the framing alone. On the other hand, it ap
peared sadly deficient in rifting power as com
pared with the calculated lift of the curved sur
face of its size. 

Their attention was next turned to gliding, and 
a small hill which rose from fl at sand to a hei ght 
of more than 100 feet was selected, the slope 
having an inclination of ten degrees. A dozen 
glides were made with the wind blowing at 14 
miles an hour. The operator placed himself in 
a horizontal position, and two assistants started the 
machi ne. Neither machine nor operator suffered any 
lllJ ury. The control of the apparatus proved even 
lJetter than they had dared to expect, responding to 
the slightest motion of the rudder. With these glides 
the experiments for the year 1900 closed. The new 
machine for 1901 was exactly like the previous rna· 
chine in theory and method of . operation, but its 
lifting power was increased from 165 square feet to 
308 square feet, although so large a machine had 
never before been deemed controllable. A special 
building was erected to house the apparatus. Quite 
a party went south to view the experiments, which 
were begun with the wind blowing 1 3  miles an hour. 
Various glides were made in o rder to find the center 
of gravity of the operator. The machine sailed off 
and made an undulating fl ight of a little more than 
300 feet. To the onlookers this flight seemed very 

A Bottom View. 

successful, but to the operator it was known that the 
full power of the rudder had been required to keep 
the machine from either running into the ground or 
rising so high as  to lose all headway. The experi
ments also showed that one of the greatest dangers 
in machines with horizontal tails had been overcome 
by the use of a front rudder, and the opera tors 
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escaped from positions which had proved very danger
ous to preceding experimenters. In subsequent ex
periments the machine, wit!i its new curvature, never 
failed to respond promptly to even small movements 
'Of the rudder. Many glides were made whenever the 
conditions were favorable. 

A most interesting series of photographs were 
taken, some ' of  which we reproduce. Our readers are 
referred to Mr. Wright's original paper for an elabor-

In Midair. 

Soaring. 

ate technical description of the principles involved in 
the experiments. 

AIJoys for Brass a n d  Bro n ze. 

Manufacturers of door trimmings, locks and hinges, 
etc.,  may find some valuable hints in the subjoined 
matter from a recent article by Percy Longmuir, con
densed by us from The Foundry. 

The author slfY s :  The term gun metal w a s  given 
to various alloys of copper and tin for the purpose 
of making ordnance in days bygone, but, although 
no longer used for that work, the same alloys are 
exceedingly valuable for art work generally. Triple 
alloys, that is  to say, copper, tin and zinc, have 
replaced the old double ones-copper and tin only
and in some alloys four or five different metals can 
be found. Zinc, lead, aluminium and manganese are 

Beginning of a Flight. 

SOME RECENT AERONAUTICAL EXPERIMENTS. 

all employed for specific ,purposes, and are therefore 
.considered in this discussion. The properties of 
alloys have distinct qualities, and range from very 
hard and rigid to soft and to some extent elastic, and 
a general grouping includes the subjoined properties : 
They should be more or less elasti c when cast, and 
have good torsional s trength, ' together with a low 
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melting point and fill the molds sharply. The range 
in alloys of the kind mentioned is very wide, and most 
founders have their own formuhe, which differ but 
slightly from those in use by others, but the'se very 
differences, minute though they be, have a great 
effect in some directions upon the character of the 
work turned out. A low percentage in the use of a 
deleterious element in the metal for a brass bearing 
may cause the same to heat badly, and similar alloys 

for high pressure boiler work may be dangerous. 
Thi s last should have a composition somewhat 
as  follows :  Copper 86 to 88 per cent, tin 8 to 10,  
and zinc 2 to 6 per cen t. The tensile strength is 
1 2  to 16 tons per square inch of section, with 8 
to 14 per cent elasticity in a length of two inches. 
This composition is an expensive one, and where 
the tin is high and the zinc relatively low does 
not machine well. A composition for a good 
average quality of metal is  made with copper 
80 per cent, zinc 10, lead 6,  and tin 6 per cent, 
or a change in quality can be made by using the 
same proportion o f  copper and only 5 per cent 
of lead and 5 per cent of tin. 

These cast sharp and machine well. Ordinary 
brass castings usually contain a greater or less 
proportion of scrap brass ; it is usually obtained 
from dealers and is by no means uniform in 
quality, and must be sorted and graded carefully. 
The

' 
common proportions of scrap brass are coo

per 7 0  per cent, lead 4,  tin 4,  and scrap 18 per 
cent ; but accordi n g  to the grade of the scrap 
almost any grade of alloy can be produced. The 
addition of lead, up to a certain pOint, gives a 
good color, renders the metal easy to machine, 
and very much reduces the cost, so it  is an induce
ment to use it as much as possibl�. 

Bearing brasses should have a special composi
tion, much harder than common brass ; the fol
lowing proportions are found to serve the pnr
pose well : Copper 80 to 82 per cent, tin 10 to 14 ,  
zinc 2 to 4.  Some use this formula : Copper 84, 
tin 12, and zinc 4 .  A cheaper bearing brass is 
made from copper 5 1  per cent, tin 8, hard scrap 
4i · per cent. To some extent the mixtures just 
described are being di splaced in favor of certain 
proprietary bronzes and by anti-friction white 
metals, but there is  always occasion ' for the use 
of the formulas mentioned previously on standard 
work. 

In preparing alloys of any kind experience and 
skill are indi spensable ; in some cases the several 
metals are melted and cast into ingots, to be 
subsequently remelted when ready to pour into 
castings. In the latter operation the copper is  
melted first and the more volatile metals, tin and 
zin c, added afterward. For ordinary castings 

alloys may be used direct or in conjunction with scrap. 
A charge for a 150-ponnd crucible would be 100 pounds 
of new metal and 50 pounds of scrap. Dnring melting 
there is always more or less loss by volatilization, 
oxidation and absorption of gases ; these losses should 
be allowed for in weighing out the charges, but the 
loss varies in different fnrnaces, so that it  is neces
sary to standardize the working of the furnace, after 
which no difficulty will be found in charging for 
given weights. 

The rate of melting is  a matter of some importance, 
the ideal condition being, whether in a reverberatory 
furnace or crucible, to bring the alloy to a red heat 
and then quickly reduce the composition to the melt
ing point. Dull, pasty metal, so called, is very liable 
to absorb gases like a sponge, which i s  liable to spoil 
the casting. while the reverse is the filet with metal 
more quickly melted. Alloys high i n  tin and copper 

A Low Glide. 

and relatively low in zinc are very sensitive to the 
conditions above mentioned, and every-day experience 
in brass founding enforces the importance of the 
question of temperatures. It will be found that cast
ings melted at low heats show in the fracture tha t 
the several metals of which they are composed have 
separa ted and crystallized in masses by themselves, 
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Low temperatures when melting often result in 
cracked castings, the shrinkages and contractions 
being unequal from the segregation of the component 
metals. 

All alloys suffer from the presence of impurities, 
some of them when very minute quantities are pres
ent, and by absorbing gases from the air which are 
prejudicial. Oxygen has an affinity for many metals, 
silver in particular, which will absorb twenty-two 
times its bulk of that gas when melting, but gives 
it up again upon solidifying ; steel also dissolves 
oxygen in melting, but does not part with it again, 
and it  is disseminated through the mass as ferrous 
oxide unless special mean s are used to dispel it .  Cop
per acts similarly, as all who have tried to cast pure 
copper in sand are well aware, but there are many 
deoxidizing agents which can be used to prevent the 
difficulty mentioned. Of these charcoal is the most 
commonly employed ; floating on the surface it acts 
mechanically as a shield against the introduction of 
air and prevents the absorption of oxygen. Man
ganese is another agent ; in the form of cupro-man
ganese it combines with oxygen to form oxide of 
manganese, resulting in  slag. Sodium carbonate and 
potassium nit rate are other deoxidating agents which 
can be used with good results, for in conjunction 
with charcoal they absorb most of the slag and pro
long the life of the crucibles, which are greatly eroded 
by it. Phosphorus is  a very active deoxidizing agent, 
and is energetic as well, so that very small quantities 
only must be used, 0 . 0 2  per cent being the greatest  
quantity allowable ; the greater part of this  will  slag 
out, leaving scarcely a trace in the casting. The ef
fect of arsenic upon copper and brass castings is very 
noticeable, increasing the tensile strength about 33 
per cent, but bismuth is  extremely prejudicial to this 
last quality, as it  causes brittleness when present in 
\�ery minute amounts. 

. .  , .  

Forestry 'Vork i n  the PI. ilippine". 

B Y  E .  A. STE RLIN.G. 

The fact that the art and profession of forestry is 
flourishing quite as well, if  not better, on the isla�ds 
which constitute our new Phi lippine possessions than in 
this country is  very conclusive evidence that American 
push and industry are actively engaged in the better
ment of conditions in these islands. Especially strik
ing is the fact that a profession, which is yet so new 
in the United States that it  meets opposition because 
of the popular ignorance and misinformation as to its 
aims and motives, should so early become firmly es
tablished in the Philippine Archipelago. 

It is of historical interest that the Spaniards had 
quite a complete forestry service in the Philippines 
for many years prior to the Spanish-American war, 
yet it was too poorly managed to be of any real effi
ciency. Some forty foresters and eighty rangers were 
employed, but the positions were created for the bene
fit of politi cal favorites, and hence little real forestry 
work was done, either in caring for the forests or in 
securing the revenues due from the cutting and sale 
of timber. The result was that when the United States 
came into possession the forest lands near Manila and 
other shipping points were in a denuded condition. 
When the United States took military possession of 
Manila, the decrepit Spanish Bureau of  Forestry was 
handed over to our care. Then came the difficult task 
of reorganizing the Bureau and establishing an efficient 
forestry service under American guidance. 

The man selected for this work was Capt. George 
P. Ahern, of the Ninth Infantry, who was appointed 
director of the Forestry Bureau at Manila, and the 
success which has been attained shows the wise choice 
made in the appointment. Capt. Ahern i s  a graduate 
of . West Point, and of the Yale Law School, and has 
for some years been an enthusiastic advocate of for
estry in this country. Under his energetic manage
ment the success of the Philippine forestry service is 
assured . 

It soon became evident that the great need of the 
Philippine Bureau of Forestry was a corps of young 
Americans, with a forestry training which would en
able them to fully develop the great natural forest 
resources of the islands. It was with the view of ob
taining these men that the Taft Philippine Commis
sion sent Capt. Ahern to the United States in May of 
the present year. As a result of this visit, six profes
sionally educated foresters  sailed for Manila November 
1 ,  and another will sail early in February. This num
ber, although small, will make quite a gap in the 
ranks of the small band of foresters now existing in 
this country. We have now, however, two fully organ
ized schools of forestry, one at Cornell with 38  stu
d ents and one at Yale with 30 students ; hence we may 
soon hope to . have a supply of professional foresters 
sufficient for the existing demand. The inducements 
and opportunities offered by the Philippine forestry 
service are, however, sufficiently alluring to draw a 
small percentage of our graduates for some time to 
come. 

The New York State College of Forestry this year 
furnishes the largest quota of men for the Philippine 
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forestry service. Its contribution consists of two mem
bers of the senior class, Messrs. Clark and Klemme, 
who were sufficiently advanced to pass the Civil Service 
examinations ; Mr. Hagger, a German-trained forester 
who has been manager of the College Forest in the 
Adirondack s ;  and Mr. Bryant, the first student to re
ceive a forestry degree from an American forest school, 
who leaves a position with the New York State Fish, 
Forest and Game Commission. From the United 
States Bureau of Forestry Capt. Ahern secured the 
services of Messrs. Hareford and Griffith and of Mr. 
S .  N. Neely, a civil engineer. 

The duties of these men will be of a varied nature. 
Briefly stated, their first work will be to learn what 
t!J.ey have in the way of forest products, determine 
the possible uses of the woods, and to look up markets 
for the forest products. A stop, too, must be put to the 
illegal cutting and selling of the rich tropical woods. 
Under the present conditions much timber . is  cut on 
government land and no revenue paid on it.  At Manila 
a laboratory for the study of timber physics and for 
W OOd-testing will be established, in which will be de
termined the values and properties  of the many woods 
found on the islands. In addition, a botanical classi
fication of the existing specie s  will be carried on. 
There are at present 665 species classified and over 50 
varieties of the rubber tree identified, but much work 
is yet to be done along these lines. 

That the Bureau will be successful from a financial 
standpoint is evident from recently published figures : 
The Spanish Forestry Bureau at its best never col
lected over $12 ,500 per month ( Mexican money ) .  Un
der the American regime $ 8,000 ( gold ) per month was 
received at the very start while the total received in 
revenues during the first fiscal year was $ 1 99,000.  At 
present the revenues are about $30,000 ( Mexican ) per 
month. 

• 1 • •  

'rh e  Trallsl.acific (' a b l e .  

The actual work of laying the British Government 
Transpacific cable connecting Australia with the home 
country via Canada will be begun toward the end of 
1902. The manufacture of the various cables i s  well 
in hand. The Telegraph Construction and Mainten
ance Company, of Greenwich, London, is carrying O ll t  
the contract. In order to complete the work within 
the specified time, the company is building a new cable
laying steamer which will be the largest cable-laying 
vessel afloat. The total length of the cable, including 
10  per cent allowed for "slack," will be about 8,000 
nautical miles. The longest span is  that from Kelp 
Bay, on the south coast of Vancouver, to Fanning 
Island-about 3,561 miles. The shorter sections are 
from Fanning Island to Suva Fiji, 2,093 mile s ;  from 
Fiji to Norfolk Island, 961 miles ; from Norfolk Island 
to a point near Brisbane, Australia, 834 miles ; and 
from Norfolk I sland to the northern end of New Zea
land, 537 miles. 

The time taken by an electrical pulsation to pass 
through a submarine cable increases with the length 
of the cable, in proportion to the square of the length. 
That is to say, if  it takes the signal one second to 
travel 1 ,000 miles, it will take four seconds to travel 
2 ,000 miles, nine seconds to travel 3 ,000 miles, and so 
on. But the speed also depends on the dimensions of 
the "core" and its insulation gutta percha, or india 
rubber. A thicker copper wire and coating of gutta 
percha gives a higher speed. The Vancouver to Fan
ning I sland section of the Imperial cable will be "fast," 
owing to its heavy core, which weighs about 650 pounds 
of copper and 400 pounds of gutta percha per mile. 
Such a cable will carry seven or eight paying words 
a minute, and as  it  is the longest section, this will be 
the speed of "through" messages. For the shorter 
spans of the line smaller cores will suffice. The mes
sages will be received on the "siphon recorder" and 
"mirror instrument" of Lord Kelvin. The "duplex" 
sy stem of  Dr. A. Muirhead, by which two messages, 
one from each end, pass through the wire at once, will 
be employed on the southern sections at least. AI·  
though this system nearly doubles the capacity of a 
cable 'it is not considered so advantageous for th is 
cable a s  for others, owing to the fact that only a fe w 
business hours in the day are common to Great Britain 
and Australasia. It  is anticipated, however, that there 
will be a certain amount of telegraphic communication 
between thi s country and Australasia, over this cable, 
in which event the adoption of the system will prove 
very convenient. Dr.  Muirhead has recently improved 
his system by applying a "self-induction shunt," to the 
receiVing instruments, which has the effect of "curb
ing" the signals, making them easier for the clerk to 
read, and increasing the speed of messages. Lord 
Kelvin has recommended the utilization of this appli
ance for di spatching messages, for the same purpose. 
Two repairing ships will  be retained to maintain the 
cable in working order. There is some fear of earth
quakes or landslips breaking the cable in the direction 
of Fiji .  Not long ago the Eastern Telegraph Com
pany's cable between Sydney and Nelson was bitten by 
a shark, in  300 fathoms, and so injnred that i t  had to 
be recovered and a splicing made. 
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THE DUKE OF SAXE -COBURG-GOTHA'S COLLECTION OF 

NEFS. 
BY THE ENGLISH CORRESPONDE NT OF THE SCI ENTIFIC AME:hICAN. 

Considerable anxiety is being experienced in Eng
land regarding the destination of the late Duke of 
Saxe-Coburg-Gotha's  remarkable and extensive collec
tion of model silver ships, or as they are technically 
called "nefs." The collecting of these picturesque and 
rare specimens of the silversmith's craft constituted 
his principal hobby. At present they are resting in the 
special ' airtight glass cases he had sflecially designed 
for their accommodation at Clarence House, his Lon
don residence. His assortment contains the finest 
specimens of this obsolete decorative plate extant. In 
the middle ages, when a sovereign desired to display 
his or her friendship t6 another monarch, the gift in
variably comprised a nef. Consequently the demand 
for these curious examples of  silver workmanship was 
strictly limited, and it  is estimated that there are no 
more than sixty of them in existence. Their rarity 
may be adequately comprehended from the fact that 
very few European museums contain a single ' speci
men, and even the British Museum, London, does not 
contain a solitary example. The Czar of Russia has a 
few specimens which are jealously preserved in the 
Kremlin at Moscow ; there is also one in the Hotel du 
Cluny, Pari s ;  another is exhibited in the Galeries du 
Louvre ; and a few are distributed throughout the 
world in private collections. Those represented in the 
la te Duke's collection, however, numbered forty-one 
examples-some o f  the largest and most  beautiful 
nefs ever made. Why the art became extinct is  in
explicable', unless it  was due to the fact that this 
form of monarchical presentation fell into desuetude. 

This peculiar craft was confined almost entirely to 
the silversmiths of Nuremberg and Holland, though 
the work of the former i s  generally conceded to be 
superior to that of the latter. During his lifetime the 
Duke retained two of the most skilled silversmiths in 
London to attend to them. 

The most conspicuous specimen in the collection i s  
that which was presented t o  the Duke of Edinburgh 
by the Elder Brethren of Trinity House, to commem
orate the twenty-fifth anniversary of his holding the 
post of Master of this corporation. This nef measures 
28 inches in length and was made in Nuremberg about 
1650 .  It  is a trading ship with two masts, and has 
a large figure of Neptune seated in the stern, and a 
draped female figure. forming the prow. The most 
salient characteristic of this work is the remarkable 
fidelity with which it is executed.  The ropes and 
rigging, together with the sails and various appliances 
on the deck, and even the crew itself, are reproduced 
delicately in the soli d metal. In  thIS particular model 
the rigging is crowded with sailors furling the sails. 
One curious feature of thi s  nef, and which may also 
be noticed in several others is that the captain is rep
resented twice the size of a member of his crew, as if 
to assert his authority. 

These pieces of plate were designed for utility. Fpr 
the most part they were used a!8 vessels for contain
ing wine, the deck being either removable to allow the 
insertion of the bottle or else the hull is hollow to per
mit the wine being poured therein, while in the bow 
is  a small orifice through which the liquid can be 
withdrawn. Some were intended for containing sweet
meats or other table delicacies. Owing to their im
mense size and corresponding weight, they were 
mounted on small silver wheels, richly pierced and 
chased to facilitate their movements upon the table. 

The hull was invariably heavily embossed with an 
appropriate design, nautical in subject, and at times 
further embellished in gilt. The nef present�d to the 
Duke of Edinburgh bears no such picture, ' however, 
but is beautifully engraved with a scroll design. The 
sails are made from thin sheets of silver and are 
bellied as  if  with the wind. Thi s specimen was evi
dently intended purely as a table decoration, since i t  
contains no provision for holding wine or other deli
cacy, the deck being quite open. 

Another prominent nef represents a three-masted 
vessel in full sail. The crew may be seen replete in 
their military uniform s ;  from the portholes project 
miniature guns, exact facsimiles of their prototypes, 
while small cannon are distributed about the deck 
with the gunners standing beside them. This speci
men is of Dutch origin, dating from the year 1600.  
The arms of England are emblazoned upon the sails', 
and also heavily embossed upon the body of the ship 
itself. 

The fighting merchant vessel is also represented,  
and in thi s  instance th e sailors manning the deck can 
be recognized as of English nationality. Although 
not so large as the two previous model s, it is a far 
more artistic piece of work. The hull in this in
stance bears a pretty representation of the figure of 
Neptune accompanied by tritons and dolphins. It is 
dated Nuremberg, 1700.  This vessel was intended for 
holding sweetmeats. On the bridge may be seen the 
captain shouting his commands. Two conspicuous 
features gf this example are the real compass with 
which it is fitted in front of the wheel-which was 
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probably added at a later date-and the airshafts upon 
the deck. This is  the only vessel in the whole collec
tion containing the latter fittings. 

A third war vessel shows the ship cleared for ac
tion. I t  has four masts, and the diminutive crew on 
the deck are carrying baskets of ammunition to the 
guns, while the gunners are standing with the sponges 
in ·their hands to clean the muzzles 
after the discharge. The captain is 
provided with a telescope with 
which he is scanni ng the horizon, 
and in the crow's nest are the 
sharpshooters or lookout men. The 
design on the hull depicts Venus 
rising from the sea with a host of 
Cupids. This example i s  :Dutch, as 
may be determined from the bizarre 
horned mask with a protruding 
tongue from which the wine could 
be poured, constituting the figure
head. The model contains no hall
mark, however, so that it is impos
sible to locate the date of its manu
facture. 

Scientific America.n 

from the shore line, surrounding Provincetown and 
blending into the "peaked hill" district, and the rOlling 
plateau of North Truro. Dr. Julien has recently laid 
before the New York Academy of Sciences the results 
of  his study of thi s capricious landscape, and the sands 
that give rise to its protean character. He remarks 
upon the obvious contrast between the sands of the 

to the harbor of Provincetown, where broad shoals and 
bars have been formed by its recurrent depOSition. 
The Cape Cod Railroad also suffers from its mobility. 
The national government has, in recent years, at
tempted a systematic repression of this instability of 

, the sand by planting over broad areas dune grass 
( Spartina)  in regularly separated and alined bunches 

and covering the farmed area wi th 
pine boughs carrying cones. The 
rotting and dispersion of the grass, 
reinforced by the occasional drop
ping of the pine seed and its de
velopment was expected to furnish a 
substantial remedy for overcoming 
the unstable sands. It has proved 
a success. The illustration shows 
the long di stances of sand, between 
the high hill,  past the water station 
at Provincetown, and the Race 
Point Life-Saving Station, coveretl 
with the planted grass. 

In the "peaked hill" district on 
the road to the life-saving station 
at that point is a desert of sand 
lying between elevated summits al
most invariably topped by grass. 
These summits seem anchored by 
the grass, and form resistant points 
around which the sand accumulates. 
The extension of the government 
work i s  watched with interest. Its 
practical benefits will be great, and , 
as a demonstration, under the mOEt 
obstreperous conditions, of th., 
ste:::dying effects of vegetation upoa 
large non-coherent bodies of  san ,·1 . 
subjected to the most powerful irel 
pacts of air, of great importancC'. 

Although the majority of these 
nefs are mounted upon four wheels, 
some of them were treated much 
more fanCifully. One is  a single
masted ship with the deck merging 
i nto a huge shell. This specimen, 
which closely resembles our present
day bonbon dish, is mounted by 
means of a slim stem, comprising 
sea horses attended by boys, upon a 

tall stand, and measures twenty
four inches in total height. The 
sails are em blazoned with the arms 
of the Scottish lion and the French 
fleur-de-lis, respectively, interwoven. 
From the peculiarity of the figures INTRODUCTION OF DUNE GRASS TO PREVENT THE DRIFTING OF SAND. The Rome correspondent of The 
on the deck it  i s  surmised that they 
are supposed to represent Ferdinand, Alonzo, and Se
bastian, while the winged figure on the mast is  Ariel 
raising a storm. 

The most modern example in the collection is in
scribed with the year 1746,  and was made at the town 
of MaestI'icht. I t  is  not till one has closely examined 
the workmanship of the models that one can realize 
the immense amount of time and l abor that must have 
been expended upon them. Without a doubt they are 
the finest specimens of silver carving and chasing in 
existence. The Nuremberg and Dutch silversmiths 
of t.he sixteenth and seventeenth centuries, to which 
period these nefs belong, were unrivaled i n  their skill 
and artistic taste, as this work abundantly testifies. 
It is mooted that the present Duchess intends bestow
ing them to the British Museum as a gift to the Eng
lish nation. At any rate, it would be a matter of re
gret if  such a unique collection should be permitted 
to be broken up and distributed in various directions. 

• • • 

THE SANDS OF CAPE COD. 
BY L. P. GRATACAP. NATURAL HISTORY MUSEU�I, NEW YORK CITY. 

Cape Cod, the long forearm with clenched fist that 
holds back the surges of 
the Atlantic from Bos
ton Harbor, is a sand 
ridge covering tertiary 
clays, mingled with al
luvial material a n d  
vegetable debris, and 
sparsely covered with 
woods. I ts surface is 
i rregular, made up of 
groups of low hills sep
arated by depressions, 
inundated swamp coun
t ry, and broad long 
plains supporting a thin 
herbage. T h e  r e i s  
enough nutriment i n  
t h e  sands assisted by 
the rainfall to bring to 
maturity the more com
mon fruits, and vege
tables flourish, in some 
places perhaps precar
iously, upon a soil 
ninety per cent of which 
is pure silica. 

It  i s  an interesting 
region geologically, and, 
apart from its pictorial 
interest, furlllshes the 
tourist with abundant 
opportunitie s  of observ
ing the shifting nature 
of sandbeds, and the topographical features their move
ments create or destroy. 

The rounded extremity pushed eastward by the 
winds, or driven northward, forms a wide two-hornetl 
head or spit behind which a sea of little hills recedes 

Cape and those of the Atlantic coast southward. The 
former are almost pure si.lica, while in the latter there 
i s  a greater prevalence of garnet i ron oxides, and in 
the sands of  Staten I sland, as the writer has noticed, 
of serpentine feldspar and even mica. The Cape Cod 
sands have been longer exposed to the separative actlOn 
of wind and water, have undergone far more violent 
intervals of translation, and are less immediately 
subject to replenishment from continental drainage. 

Dr. Julien notes the preponderant recession of the 
tops of the bluffs, observing that "a  very large part 
of the damage has been done by the violence of the 
wind, reinforced by vast quantities of. sand and spray 
li fted up and hurled continuously for hours against 
all opposing objects ."  At the Highland Light, North 
Truro, this is  evident, but it can be in a measure also 
accounted for by the firmer barrier presented to the 
sea in the basal beds of more or less consolidated 
clays. The writer has noticed a process of detach
ment along the planes of contact between the sands 
and the underlying clays. Water penetrating the sand 
layers oozes out on the face of the cliff at the junction 
of the clay and sand, and, if  the clay has a seaward 

THE DUKE OF SAXE·COBURG-GOTHA'S COLLECT ION OF NEFS. 

dip, the superincumbent sands slip, by levigation, over 
the clays and spill outward on the beach, to be later 
carried away by wind and water. 

The rapid movement of th' sand, its constant vola
tility, ' under the influence of trong winds, is  a menace 

Morni ng Post reports that, after 
several months of experiments and trial trips, the 
electric railway between Milan and Varese has been 
opened to the public.  The railway, which i s  90 kilo
meters ( about 46 miles )  in length, is the first line in 
Italy to be built on the "third-rail system." I t  con-
sists of a double line of ordinary rails, between which 
runs a single conductor rail raised about a foot from 
the ground on earthenware insulators. The cars, which 
are about 40 feet long, are not unlike those of the 
Central London Railway, though they are somewhat 
more spacious. Each car is furnished with four 
projecting arms, at the end of which is  a steel brush 
ill contact with the conductor rail . On the journeys 
from Milan to Varese the arms to the right of the 
cars are in contact with the rail, and on the down
ward journey the left arms are in contact. At thp
level crossings the conductor passes underground, b u t  
as none of the crossings are 40 feet wide, t h e  car 
remains in  constant touch with the rail by mean3 of 
its fore and aft arms.  Under the car is placed aD. 

electric motor, and each car is furnished with an 
electric air pump for the Westinghouse brake and 
the whi stle. The current is furnished from a statio :J  

on the ban:,s  of the 
Ticino, where it can be 
generated either b y  
water or by s t e a  m 
power, as the railwa y 
company has duplicat e 
plant in case of a break
down. Both plants dis
pose of  11,000 horse 
power. The current is 
conveyed from the gen
erating station to the 
third rail by an ele
vated cable. Each car 
conveys 73 persons, and 
covers the d i s  t a n  c e 
from Milan to Varese 
in an hour. Departure 
takes place from Milan 
and Varese every 1 5  
m i nutes. 

• • •  

Mr. J. Pierpont Mor
gan has p u r  c h a s  e d 
Raphael 's Madonr a of 
San Antonio for $500,-
000.  This i s  the high
est price ever paid fo� 
a picture, a n d  t h e  
painting, w h i c h has 
been on the market for 
a number of years, is 
far from being one of 

Raphael's best. Thi s sale naturally r'lises the quefl
tion, What would a masterpiece l ike the Sibtim, 
Madonna sell for ? Mr. Morgan is also said to havf 
purchased .the Psalmorum Codex, printed by Fiist and 
Schoeffer, in 1459 ,  for $26,000.  
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RECENTLY PATENTED INVENTIONS. 

AgrIcult ural Implemeotll. 

CULTIVA'I'OR.-GEORGE W. HENRY, 011 City, 
Pa. The cultivator comprises handles sup
ported by a traction-wheel. At the forward 
portion of the handles, cultivator-teeth are ar
ranged, between which and the traction-wheel 
Is a driving connection. A rod Is extended from 
the shaft of the traction-wheel ; and with the 
rod a frame has swinging connection. A pro· 
tecting hood is connected with the frame. Dur · 
ing the forward movement of the machine, the 
hood will ride upon the ground ; and the swing· 
ing connection of the frame with the rod will 
permit the hood to adj ust Itself to the forma
tion of the ground. 

F E I<}D-REGULATING DEVICE FOR GRAIN· 
DRILL S .-RoBERT H .  SCHLACHTER, Clay Cen
ter, Neb. The invention provides a means 
whereby the amount of seed delivered from the 
discharge-opening of a grain-dri l l  feed-box can 
be simply and accu rate ly regulated. A threaded 
s leeve is employed, through which the shaft 
carrying the feed mechanism passes. The 
sleeve, when turned, shifts the shaft and the 
feed mechan ism across the discharge-opening of 
the feed-box, thereby regu lating the amount of 
seed fed with the utmost nicety. 

Tool .. B od Spe dal Implcment ... 

DEVI CE FOR CLEANING WATC H-MOVE
MEN T S .-JOHN J. HIGGINS, Duquoin, I l l .  This 
simple device Is especially adapted for clean
Ing any watch or clock movement. The princi
ple of operation consists In Imparting a rapid 
alternating motion to the device in the pres
ence of a cleaning compound or liquid, and for 
holding the parts to be cleaned in such posi
tion that the compound will reach all faces or 
surfaces. 

VehIcles and TheIr Accessories. 

WAGON - 'BRAKE. - THOMAS CALLI STER, 
Queens, Borough of Queens, New York city. 
The inventor has found by practical experience 
that brakes having their main parts supported 
entirely on the axle are objectionable, because 
by their shaking in the joints with every rise 
and drop they rattle and get out of order. The 
present Invention provides an improved form 
of brake which will be effective for securely 
holding the wheels of a hellvy wagon when 
descending a hill ,  and in which the rear or 
actuating lever and all  joints, except one,  are 
supported by the wagon body, and are relieved 
through the medlnm of springs of much of 
the jarring and shaking . •  

Hallway Appliances. 
SEAT.-FREDERICK H . JANsoN, Brooklyn, New 

York city. Combined with a base are a re
versible seat, a back, and a member on which 
the back is carried. By means of a pivotal 
and slidable connection the member Is mounted 
on the base. 'l'he member, moreover, has a 
part movable into engagement with a part of 
the base to hold the member. B etween the 
member and the seat is a connection whereby 
the seat is reversed. The construction Is such 
that the seat and back can be easily mounted 
reversibly. 

COUPLER.-CHARLE S A.  McKERAHAN, Wil
merding, Pa. The coupler Is of the Janney 
type, and has for its object to provide novel 
features of construction which render the parts 
very reliable in service, adapt them for auto
matic connection, and afford means for their 
safe detachment from either of two cars 
coupled together. Owing to the simpl icity of 
the Improved car-coupling and Its peculiar 
construction, great strength Is obtained with 
a minimum of weight. 

M I scellaneo u s  I nventions. 

HATCH-COVER. - WINFIELD W. DAWLEY, 
Geneva, Ohio. Mr. Dawley has devised a 
hatch-cover, which, when battened down, will 
hermetically seal the hatch,  and which, though 
it be of large size and great weight can be 
lifted readily ·from the hatch-coamlng by means 
of a cable passing over a post and connected 
with a windlass. 

APPARATUS FOR AERATING WORT AND 
I MPROVING THE QUALITY OF YEAST.
MAX WALLERSTEIN and HAN S H. FREUND, Man
hattan, New York city. By the use of this 8.{l
paratus wort is aerated with filtered air in 
any desired quantity during fermentation with 
the result that yeast of healthy growth and 
great purity is obtained. As the quantity of 
air introduced Is very small, it Is possible 
to aerate the wort even when the yeast Is In 
vigorous fermentation-an end which, although 
of great Importance, has never been hitherto 
�ttained, since the wort would overflow. 

NECKTIE - FASTENER. - ERNE ST KIENE, 
Spokane, Wash. The fastener is composed of 
a strip of spring metal constituting a neck
band. One end of the strip is turned for a 
short distance within the band. In the upper 
edge of the turned portion a notch for engage
ment by the shank of a collar-button is pro
vided. The device holds the tie properly In 
position p.ad permits its ready removal .  

METHOD O F  MAKING HYDROGEN D I 
f)XID .-PAUL L. HULI N ,  Clavaux, par Rlou
""roux, Isl\re, France .  The process enables 
)xygenated water to be made upon a com

mercial Bcale by the direct employment of 
sodium dloxld. The sodium dioxide Is decom-
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water to form hydrogen dloxid, and the sodium 
Is converted into an Insoluble precipitate of 
cryolite by aluminium fluorld. 

SCREEN-DOOR FASTENER.-WILLIAM B. 
COCHRANE, Pocatello, Idaho. The purpose of 
the Invention is to provide a door-fastener for 
holding a sprIng-door completely closed, and yet 
permitting the door to be pushed open without 
using the hands. The simple device which the 
Inventor has patented to attain his purpose 
is of such construction that the door can be 
secured In closed position at any time desired. 

STOPPER FOR BOTTLE S.-JACOB A. MOL
LER, Jr., Brooklyn, New York city. The stop
per is of the ball or rotary type and is espe
cially adapted for sauce and cologne bottles. 
The stopper can be made to close the mouth 
of the bottle tightly, and can be quickly brought 
into position to discharge the l iquid contents 
of the bottle either from a point at the cen
tral portion of the mouth or at any point at 
either side of the center. 

DOUCHE - BENCH. - THOMAS F. MCCUL
LOUGH, Memphis, Tenn. The bench has a 
frame ; a leaf ; a leg intermediately p ivoted 
on the frame and arranged when in operative 
position to engage ,;me end with the leaf to hold 
It raised ; and a hinged extension on the end 
of the leg. The bench can be folded and 
stored away In a small space. 

DEVICE FOR SMOKE L E S S LY HEATING 
INSECT-POWDER.-JOHN C .  SEARLE, Hilea 
Kau, Hawaii. The device can be applied to a 
lamp-chimney, gas-globe, or the like, and Is 
adapted to contain a powder, the fumes of 
which have a destructive effect upon mos
quitos. The device Is applied to the lamp so 
that the powder Is roasted and not consumed by 
the fire, thereby obtaining fumes noxious to 
insects and yet free from smoke. 

BUSTLE AND HIP EXTEN SION.-MARY E. 
WETHERELL, Boston, Mass. The subject of the 
Invention Is a new and improved bustle and 
hip extension arranged to give the desired 
hang and fulness to the skirt. The bustle, 
hip portions, and hip extension portions are a l l  
fastened together at their middle a n d  extend 
one outside of the other. 

GRAIN-ELE VATOR.-PAUL BllJDARRIDES, Rue 
de la Verrerie 4, Paris, France. The grain Is 
elevated by means of a vacuum obtained by an 
ejector of steam in a separating chamber, 
where the blast of air which carries forward 
the product is separated. The novel applica
tion of an ejector of steam to produce the 
vacuum in the suction-pipe offers great ad
vantages over the pumping apparatus which 
might be used for the same purpose ; for 
a uniform suction Is produced, which can be 
easily regulated at will. 

Busintss and Pfrsona. Wants. INDEX OF INVENTIONS 
READ THIS COLUMN CAREFULLY.-You 

wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write US at once Ilnd we will 
send you the name and address of the party des1r
ing the mformation. In every c.-ase It is neces
sary to give the nnmber oC the Inquiry. 

M V N N  &; CO. 

Marine Iron Works. Chicago. Catalo�ue free. 
Inqu iry No. 2076 .-For manufacturers of paper 

boxes for boxing screws, tacks etc. 
�'or mining engines. J. S. Mundy, Newark, N. J. 
Inquiry No. 207 7.-For dealers in glass show 

CHses. 
. .  C. s." Metai Polish. Indianapolis. Samples free. 
I n quiry No. 2078.-�'or makers of machinists' 

tools. 
WATER WHEELS. Alcott & Co . .  Mt. Holly, N. J. 
I n quh'y N o .  2079.-For dealers in fireproof wood 

:lor building purposes. 
Stencil Machines.-A. J. Bradley, 101 Beekman St. N.Y. 
Inq u i ry N o .  2 f 1 80.- For manufacturers of ma

chines for mixing baking powders. 
H:mdle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Fans, O. 
I n q u \ l'y No. 208 1 .-For dealers in ·gas for bal

loons. 
Sheet metal stamping and light manufacturing. For

skell M otor Co., Anderson, Ind. 
I n q u i r y  N o .  20S2.-For parties engaged in con

structing fire escapes. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . .  Box 13, Montpelier, Vt. 
I n q u i r y  N o .  2083.- For maker. of sand pumps 

and fixtures for the same. 

For which Letters d:�ater.:t of the 
United States \'f 'e Issued 

.u · 
for the Week � Ending 

Februa� I I ,  1 902, 

A N D  E A C H  B E A R I N G  T H A T  D A T E  
, 

lSee note at end of list about ": pies of these patents 

Adjustable bracket, Gardner & Van Doorn . . 693,127 
Advertising device, R. W. Vining . . . . . . . . . . 692,950 
Advertising street and station indicator, J. 

H. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . .  692,923 
Air brake system, T. H. Van Dyke . . . . . . . . 692,948 
Alarm. See Burglar alarm. 
Ammunition case, W. Rhodes . . . . . . . . . . . . . . 693, 336 
Angling apparatus, R. R. F. Ruue: . . . . . . . . . . 693,071 
Animal trap, J. W. Hawkins . . . . . . . . . . . . . . . 693,012 
Announcer, electric, M. Leh:Qlan . . . . . . . . . . . .  692,867 
Aparejo, Keller & Titsworth . . . . . . . . • . . • . . .  · 692,859 
Aquarium jardiniere, S. E. Creasey . . . . . . . . .  692,832 
Arch, L. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693, 21;() 
Automobile, electriC, H. Lemp . . . . . . . . . . . . . .  692,874 
Automobile lock, J. F. Wilson . . . . . . . . . . . . . . 693,201 
Automobile steering check, H. Lemp . . . . . . . .  692,877 
Automobile steering mechanism, H. Lemp . . .  692,879 
Automobile vehicle controller, H. Lemp . . . . . 692,870 
Automobile vehicle steering mechanism, H. 

Lemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Awning, E. F. Hartshorn . . . . . . . . . . . . . . . . .  . 
Awning, F. J. Hage, Sr . . . • • . . . . . . . . • • • . • . .  
Baglock, W. A. Finn . . . . . . . . . . . . . . . . . . . . .  . . 
Baling press self feeder, Tuttle & Cookson . .  
Band mlll, E. E. Thomas . . . . . . . . . . . . . . . . .  . .  
Barrel tongs, C. M. Baldwin . . . . . . . . . . . . . .  . 
Bath tubs, etc . ,  lifter and carrier for, C. 

692,868 
693,010 
693, 129 
693,251 
692,947 
693,337 
693,097 

Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,300 
Bearing, ball, D.  Lutz . . . . . . . . . . . . . . . . . . . . .  693,291 

Rigs that Run. Hydrocarbon system. 
Bearing for journals, shafts, or rotating col-

Write St. umns, G. J. Capewell . . . . . . . . . . . . . . . . . . 692,982 
LouiS Motor Carriage ·Co. , St. Louis, Mo. 

I n q u i r y  No. 20S4.-For makers of conjurIng ap
paratus. 

For sheet metal stampings and novelties try Standard 
Stam ping Co., Seventh and Hudson, .Buffalo, N. Y. 

Inquiry N o .  !lOSli .-B'or makers of air compres
sors. 

Ten days' trial given on Daus' Tip Top DupJicator. 
Felix Daus Duplicat.6r Co., 5 Hanover St., N. Y. city. 

Inq uiry No. 2086 .-For stone crushers for crush
ing sandstone into sand. 

Are you looking for anything in bent woodwork ? 
W rite Tucker Bicycle W oodwork Co., Urbana, Oh io. 

Inquiry No. !lOS7.-�·or manufllcturers of novel · 
ties for the mail order business. 

W e  develop inventions through their several stages, 
manufacturing for the market. Amstutz Osborn Co .. 
Cleveland, O. 

lnquh'y No. 20SS. -For makers of smal l iocomo
tives of 2 or a horse power. 

PATENTS FOR SALE. - Improved fishing nets for 
steam or sailing vesse!s ; deep or shallow waters. M. 
A., Box 773, New York. 

Inquiry No. 20S9.-For dealers in cotton seed oil 
machinery. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 

I nquiry No. 209 0.-For makers of mica machin
ery. 

Manufacturers of patent articles, dies, stamping 
tools. light machinery. Quadriga Manufactnrlng Com
pany, 18 South Canal Street, 0hlcallo. 

Bed, folding, L. N. Bachand . . . . . . . . . . . . . . .  693,211 
Bedstead fastener, metallic, W. A.  Lipphard 693,326 
Belt holding or attaching device, H.  Parkes.  693,058 
Belt tightening tool, ·H. W. Stone, Jr . . . . . . .  693, 182 
Belts upon pulleys, device for throwing 

heavy, T. A. Crowner . . . . . . . . . . . • . . • . . •  692,833 
Bicycle, A .  G .  Anderson . . . . . . . . . . . . . . . . • . .  692 , 8 1 1  
Bicycle, A.  P .  Morrow . . . . . . . . . . . . . . . . . . . . . 693,299 
Bicycle attachment, J. C. Grout . . . . . . . . . . . .  692,849 
Bicycle driving mechanism, J. Baker . . . • • • . •  693,214 
Bicycle gearing, C. S. Thompson . . . . . . . . . . . .  692,943 
Bicycle parts and securing same, means for 
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BllIiard cue, W. Zaehrlnger . . . . . . . . . . . . . . . .  692,970 
Billiard cue tip, E. A. Folsom . . . . . . . . . . . . . .  693,254 
BllIlard table CUShion, T. R. Palmer . . . . . . . 692,899 
Binder and transfer cover for contents, post, 

A. O. Kittredge . . . . . . . . . . . . . . . . . . . . . . . 693, 139 
Binder, temporary, E. A. T"¥sell . • . . . . . . . .  693,086 
Bit, Davis & Terry . . . . . . . . . . . . . . . . . . . . . . . . . 693,117 
Boat adapted to be propelled on land or In 

water, S. T. Brittain . . . . . . . . . . . . . . . . . . . 693,228 
Boats, automatic diving mechanism for sub-

marine, J. P. Holland . . . . . . . . . . . . . . . . . . 693,272 
Boiler due, removable, G. W. Middleton . . . .  693,298 
Bolting cloth cleaner, G. W. Combs . . . . . . . . 692,831 
Bolts, rivets, etc . ,  device for severing, F. 

A. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,231 
Boot or shoe, E.  Roche, reissue . . . . . . . . . . . . .  1 1 , 967 
Bottle closure, J. Schies . . . . . . . . . . . . . . . . . . . 693,161 
Bottle cork, non-refillable, J. B. Goodman . . .  692,848 
Bottle necks and lips, implement for finish-

Ing, A. F. Wilson . . . . . . . . . . . . . . . . . . . . . . 692,957 
Bouquet holder, buttonhole, C.  Potter . . . . . .  693, 150 
Box stapling machine, P. F. Lindt . . . . . . . . .  692,882 
Bracket. See Adjustable bracket. 
Bread, etc. , and making same, R. MUBorofiti 692,889 
Brick kiln, J. P. B. Fiske . . . . . . . . . . . . . . . . . .  693,252 
Broom holder, C. K. Rehrig . . . . . . . . . . . . . . . .  692,905 
Bung, S. Schlangen . . . . . . . . . . . . . . . . . . . . . . . .  693,314 
Burglar alarm, electric, H. C. & W. G. 

Roome . . . . . . . . . . . . . . . . . . . . . . .  693,067, 
Butter tub, etc . ,  H. W. Beldsmeier . . . . . . . .  . COMBINED HEATER, COOLER, AND 

STORAGE BASKET.-NoNNA FERNER Inquiry No. �Cl9 1 . -For the manufacturers of the BON I- " Elgin Alligator Wrench." 
Button setting machine, G. A. Mosher . . . .  . . 
Cake pan, E. E. & A. M. Schaumloellel . . . .  . 
Can body danging machine, J. G. Hodgson . .  
Can body making machine, G .  F. Leiger . . . .  
Can heading machine, adjustable square, 

693,068 
693,217 
693,048 
692,919 
693,017 
693,325 FACE, P. O.  Box 95, Madison Square Branch, 

Manhattan, New York city. Mrs. Ferner Boni
face is the inventor of a combined heater, 
cooler, and storage basket for containing filled 
and empty nursing bottles and other articles 
and food products, as well as fuel. The ar
rangement permits the convenient heating or 
cooling of the milk In the nursing bottle. The 
entire basket is portable and is of special serv
Ice during a railway journey, or during a 
stay at a hotel. A supply of milk or food can 
be kept on hand, hot or cold, for immediate 
use by Invalids or Infants. That the basket 
Is also serviceable for outing parties goes 
without saying. 

PROCESS OF REFINING O I L S .-FRITZ 
LINDE, Dortmund, Germany. This process of 
treating rape-seed oil and other swee.t 011 con
sists in the following steps : adding 10 to 15 
per cent of rich milk to the oil ; heating the 
m ixture and continuing the application of heat 
until a thick covering or layer Is formed ; and 
removing the layer or covering. The. layer 
prevents the rising and boiling over of the 
liquid. The 011 is purified and its odor and 
taste improved. 

GARMENT-HANGER.-MARTIN H .  BUSH
NELL and BENJAM I N  F.  STARSKY, Hazelhurst, 
Pa. 'l'he inventors have devised a novel, simple 
and cheap garment hanger, which can be used 
to hang up men's o r  women's clothes. When 
not In use the hanger can be quickly reduced 
In length to permit Its convenient storage In 
a small case. 

F I S H -TRAP.-EpHRAI M W. LIVERMORE, New 
Whatcom, Wash. The fish-trap is of the class 
designed to be floated In the water and 
anchored in proper place. In construction, 
the trap comprises a lead, a heart and a crib, 
with certain peculiar features of construction 
producing a trap efficient in every respect. 

ANIMAL-POKE .-CLAYTON W. FORD, Find
lay, Ohio. This simple and effective device 
prevents cows from butting or "jamming." The 
invention consists of the peculiar combination 
of a face-plate having a hooked upper end ; 
a curved hell!d-plate p ivoted directly to the 
face-plate near Its upper end ; a spur or point 
forming a prolongation of the curved head 
plate ; and a spring for forcing the curved 
head-plate away from the face-plate by butting. 
Pressure against the curved plate overcomes 
the force of the spring and causes the spur 
to be · burled In the tender part of the neck of 
the cow. 

NOTE.-Copies of any of these patents will  be 

furnished by Munn & Co. for ten cents each. 

Please state the name of the patentee, title of 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. 'rhe W. 
A. Wilson Machine Company, Rochester, N. Y. 

81!l!��; �e�e�;a��R;d;-��O�6ci���1��ct���i�� 
finish 

The celebrated " Homs by-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma. 
chine Company. Foot of East I38th Street, New York. 

In qniry N o. �093.-�'or dealers In the Phillips Morse Automatic 'relegraph. . 
NOVELTIES. - Dealers and inventors of novelties 

should write with full particulars to J. W .  Rowe & Co.'s 
Successors, 15 Aldermanbury , London, E .. C . •  E ngland. 

Iuqulry No. 2094.-B'or a firm or corporation with 
salable article used around steam plants, to �ive full 
control of same to a corporation for the New England 
State •. 

PATENT NO. 680,Ul3 FOR SALE.-Incandescent electric 

light support. Light movable to any spot wanted. 
Simple and practical. Address Inventor, Box 48, Spring
field, Vt. 

Inquiry No. !109li.-For parties makln" an electric 
welding machine for welding bands of steel J.O to 1J.O in. 
in width. 

W ANTED.-A first-class engineer to take charge of ·a 
Corliss compound condensing engine. Recommenda
tion required. Apply Royal Bag and Yarn Manufactur_ 
ing Company. Charleston, S. C. 

Inquiry No. 2096.-For makers of castings for 
steam engines. . 

Wanted-Revolutionary Documents, Autograph Let
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli
cited. Address C. A. M. Box 773, New York. 

I n q u iry No. 2097 .-For dealers in J ava and artll! 
cial indigo. · 

EXPERIMENTAL MACHINE SHOP.-We are not using 
our shops at present. Well equipped with lathes shaper, 
woodworking machinery, etc. W1l1 rent use and power 
very low. ]!'ine place for automObile work. Billings 
Clapp Co., Boston, Mass. 

I n quiry No. 209S.-For a machine for printing on 
calico. 

MANUFACTURER WANTED.-For patent shaft-gov
erned high-speed engine, fully demon strated, authentic 
tests. An macb ine works standarized for cheaD pro
duction. }1'ull working drawiUJ;ts and personal super
vision if requ ired. Address Y. K. E., at Horncastle's 
Advertisin" Offices. 61 Cheapside. London, England. 

I n q u i ry ," 0 .  2099.-For dealers in weaving and 
knitting machines. 

FOR SALE .-U. S. Patent No. 686.521. DeViCe for oil
ing or turring overhead cables. Parties familiar with 
this class of work will 8t once recognize the merits of 
this patent. Only device out. Large profits to investor. 
For particulars, address C. Larsen. Crockett. Calif. 

Inquiry No. 2 1 00.-For dealers In manual tralnlllll: 
tools. 

W ANTED.-Rellable, sober and competent foreman 
for machine shop department. Thorough mechanic, 
one wh o understAnds up-to-date metheds of produmng 
work economically and handling roen. State experience, 
.litive references and salary. Great Western Mfg. Co., 
Leavenworth, KltDsas. 

Rubin & Sharp . . . . . . . . . . . . . . . . . . . . . . .  . .  
Can holder, J. B. Erwin . . . . . . . . . . . . . . . . . . . •  
Can opener, C. Sands . • . . . . . . •  ! • • . • • • • • • • • • • •  
Can polishing machine, F. Kaeser . . . . . . . . . .  . 
Car, A. Heiden . . . . . . . . . • . . . • . . . . . . . . . . . . . •  
Car body bolster, railway, M. B. Schaller . .  . 
Car bolster, R. V. Sage . . . . . . . . . . . . . . . . . .  . . 
Car coupling, P. T. Handlges . . . . . . . . . . . . . .  . 
Car coupling, W. E. Coffin . . . . . . . . . . . . . . . . .  . 
Car door, freight, S. J. Smith . . . . . . . . . . . . .  . 
Car gate, folding, N. H. Colwell . . . . . . . . . . .  . 
Car life saver, automatic motor, G. O. S. 

692,912 
693,353 
692,918 
693,029 
693, 132 
693,160 
692,914 
692,850 
693,238 
692,937 
692,985 

Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,239 
Car, steel, A. B.  Bellow s . . . . . . . . . . . . . . . . . . .  693,218 
Carbureter, C. M. Kemp . . . . .. . . . . . . . . . . . . . . . 692,860 
Carbureter, F.  W. Jervis . . . . . . . . . . . . . . . . . . . 693,273 
Carousel, marine, H. C. Richardson . . . • • . . .  693, 153 
Cartridge carrier, E. T. Gibson . . . . • . . . . . . . .  693,004 
Carving machine, E. T. Brannan . . • • . . . . . . •  692,977 
Cash register, F. W. Wrigh t .;  .. . . . . . . . . . . . . .  693,205 
Ceramic ware kiin, W. E. RiVers . . . . . . • . . . .  693, 155 
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Chlorates and perchlorates, electrolytiC man-

ufacture of, P. L. E. Lederlin . . . . . . . . . . . .  693,035 
Chromatrope, automatic, G. Wells , . . . . . . . . .  693,317 
Chuck, Z.  T. Furbish . . .. . . . . . . . . . . . . . . . . . . . 693,256 
Chuck, drill, A. S. DavIs . . . . . . . . . . . . . . . . . . 692,988 
Cigar bunching machine, A. (,o"(\on . . . . . . . . .  693,265 
Cigar wrapper cutting iDachine, ti. H. Fol-

lows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,253 
Cinder or spark arrester, S. L. Langdun . . . . .  693.281 
Circuit closing mechanism, self-adjusting 

electro-magnetic, G. W. Gillespie . . . . . . 693,262 
Clipper, horse, M. Bohnert . . . . . . . . . . . . . . . . . 693,223 
Clothes line supporting and operating ap-

paratus, C.  J. Lantz . . . . . . . . . . . . . . . . . . . 692,864 
Clutch, H. Bardsley . . . . . . . . . . . . . . . . . . . . . . . . 693,31 8 
Clutch mechanism, J.  Harding, Jr . . . . . . . . . . 693,271 
Coin controlled apparatus contact disk, C. 

A. Yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  692,966 
Coin controlled apparatus motor, C. A. Yale . 692,965 
Controlled mechanism, Roebuck & McMillan . 693, 157 
Coin holder, T. O. Miller . . . . . . . . . . . . . . . . . . . 693,047 
Cooling or condenSing coil, Worth & Don-

aldson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692,962 
Corn cutter, E.  A. Stare . . • . . . . • • . • . . . • . . • . .  692,940 
Com holder, C. R. Lemon . . . . . . . . . . . . . . . . . .  693,284 
Corn shelier, S. Stroup . . . . . . . . . . . . . . . . . . . . . 693,080 
Cover reCiprocating and OSCillating mechan-

Ism, vessel, J.  Gibson . . . . . . . . . . . . . . . . . . 693,258 
Crate for bottles or carboys, swinging, E. G. 

Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,020 
Crate for rolls, J. F. Budke . . . . . . . . . . . . . . .  693, 1 04 
Cultivator or harrow, M. Collins . . . . . . . . . . . . 692,830 
Currycomb, J. E. Gllbert . . . . . . . . . . . . . . . . . . . 693,259 
Currycomb, R. T. Gillespie . . . . . . . . . . . . . . . . . 693,260 
Curtain, L. S. Burrows . . . . . . . . . . . . . . . . . . . . . 693 , 1 07 
Curtain fixture, W. E. Matthews . . . . . . . . . . . 693,296 
Curtain stretcher easel leg, Carlson & May r .  692,826 
Cut-oil, down spout, M. C.  Harrison . . . . . . . .  693,009 
Cutter. See Corn cutter. 
Cutting edges, etc. , means for preserving 

and rendering sharp, O. Newhouse . . • . . .  693 , 1 46 
Cycle, R. Wittmann . . . . . . . . . . . . . . . . . . . . . . . 693,202 
Cycle, motor, E. S. Strickland . . . . . . . . . . . . . .  692,942 
Dashboard frame, vehicle, P. J. T,!mberlake, 

692,945, 692,946 
Dauber for . holding and applying paste or· 

liquid substances, Q. G. I.'arvin . . . • • . • . .  693,305 
Dentifrice, M .  H. Fletcher . . . . . . . . . . . . . . . . .  693,349 
DIalll.ond, D.  C. Townsend . . • • • • . . • • . . . . • • . •  693,084 
Die mock A. A. Dickson . . . . . . . . . . . . . . . . . . .  692,992 
Door buff�r and catch, combined, F. L. Ter-

rell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693, 187 
Door check, J. Horsfield . . . . . . . . . . . . . . . . . . . .  693,021 
Draft rigging, Fernald & Galley . . . . . . . . . . . . 693,250 
Draft rigging, W .  M. Piper . . . . . . 693,331 to 693,335 
Drag bar pressure regulator, C.  H. Pelton . .  693,307 
Dredge, hydrauliC, L. W. Bates . . . . . . . . . . . . . 692,973 
Dredge mouthpiece, suction, L. W. Bates . • •  692,815 

In q uiry N o. 2 1 0 1 .-For s oap m olds, etc .. for mak· Drier, C.  H.  Casper . . . . . . . . . . . . . . . . . . . . . . . .  693,232 inl< soa p .  Drvlng CYlinder, R. U. Chadwick . • . . • • . • • . •  693,233 
WANTED. - One COpy of Hendrick's Architectural Drin support, hand, F. P. Shek . . . . . . . . . . . . . 69a. l66 

Englneerlu and Mechanical Directory of the U. 8.' DrUIIIlg machine drift pin, F. Muenger. . . . .  693,040 
posed b1 h1drolluorlc acid In the prfSence of the invention, and date of this paper. Betate ot llenr), lWller 1 Barclay Street, New Vw� (OonUnued on page 119) 
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Duster for cleaning wQls, etc., G. M. Bell . .  693,100 MecbullIC<JoI WOVl'tul'llt, C. DH'tz . . . . . . . . . . . .  O!)2,fl03 Easel back, B. W. J(Io' s . . . . . . . . . . . . . . . . . . .  692,857 Alcl l .) -go- l ollllll, \\". I' MUllgei:s . . . .  . . .  IJUo,;:!!)5 
Electric circuit coutl' r, C. J. Coleman . . . . 69;), 1 10 Metallic PUl'tu;il'tS fl Uill p.tpt.'I , etc., Lutlilug, 
Electric conductors, .... lOr or sbeathwg fOl ,  G H. D a  Vl:s • 092,834 

E. Witzenmanll . . . . . . . . . . . . . . . . . . 692,960 Metallic pa l tides frow :stl iPS 01' " CU:S, tllJ-Electric currents, elecl.l'omagnetic regulator I paratus r01 Icmovlng, U J [ Da"l:S . . . for, J. D. IhIder . . . . . . . . . . . . . . . . . . . . . .  693,023 MlIlCS, Cilr dllJUP fur elevatul's ill, J Moses . .  
Electric elevator, N. O. Lindstrom . . . . . . . . .  693,038 �lll IOI fHlln(', i' N. Staff . . .  . . 
������t�ar�iJ��ec�ill� ��t��n��, Jr '�f�E;�Y : : :  ���:�Z3 I :�'t'ib� �����I!;)iVde�IC!�nl_fbiemp, . . . .  . . 

693,989 
6D2,888 
69:3 ,077 
UU:3, HO 

Electrical device for ;e treatment of dis- GD2, 871 , 692,875, 6D2 ,87G eases, W. J. Gav! an . . . . . . . . . . . . . . . . 693,257 MotIoll checkmg deVices, mechunislU for op-Electrical distributer, \ J. Sprlllger . . . . .  _ . .  693,.155 erating, 0 F l'elti:sOIl . G92,900 
Electrical generating n: acbme, J. N. Pbifer. 692,JOI Mower bUl1cher attachmcnt, .J F. 'Vbeeler . .  693,093 Electrical1y beated apparatus, V. Monatb . . . 693,144 Mowing macbllle, A. VOII Loeper,  . . . . . 69a,287 Electriclty meter, electrolytlc, C. O. Bastian 693,216 Music sbeets with a hnc in(lIcatll1g an effect Elevator gear, W. iU. Bainbridge . . . . . . . . . . . 693,2:' 2 to be produced. device for mal klllg per-Elevator saftey attacbment, G. F.  Joyce . . . .  693,027 fora ted, ii'. L. young " . . . . . . . . . . . . . . . .  692,969 Elevators, electlopneumatlC control system M:usical instI ument controller, mechanIcal, for, A. Sundb . . . . . . . . . . . . . . . . . . . . . . . . .  693,184 F. L. young . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Engine tendel, tlactIOn, U. A. Shirey . . . . . . .  693,074 Nut, cap, A G. Anderson . . . . . . . . . . . . . . . . .  . I�vcner, four horse, A Crosser . . . . . . . . . . . . . . 692,987 Nut lock, RIeck & Euge . . . . . . . . . . . . . . . . . . .  . Excavator, W. S. McKinney . . . . . . . . . . . . . . . . 692,892 �Tut locking device, axle, M. Conrad . . . . . . .  . Excavator, W M. Gross . . . . . . . . . . . . . . . • . . .  693,266 Oiler, hand, J. B. \Valker . . . . . . . . . . . . . . . . .  . Fastener, F R. White . . . . . . . . . . . . . . . . . . . . . 692,953 Operator's key, A, Carliss . . . . . . . . . . . . . . . . • .  
Fnucet, combination, G, A. Soderlund . . . . . .  693,315 Ores, treatlllg, E. B. Parnell . . . . . . . . . . . . . .  . Feedwatcr beater and purdieI', T. Gunning .. . 693,268 Ores, etc" treating, J. A. Potter . . . . . . . . . .  . Feeder for motor vehicles, boiler, "'7. L. Overalls, S. Klavinsky . . . . . . . . . . . . . . . . . . .  . Tobey . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  . .  693,190 Package for tooth l)owde,', etc., M. H. 
Feeding mecbanism, rotary, Roebuck & Mc- li'letcber . .  . . . . . . . .  . . . . . . . . . . . . . . . Millan . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  693,158 Packing, metallIC, J C. �fIller . . . . . . . . . . . .  . Feeding rack, S, L. Lamoreux . . . . . . . . . . . . .  693,279 Paper box blank, H B. SUlltb . . . . .  , . . .  . Felly and tire brace, J. M. rrhorne . . . . . . . . . .  692,944 Paper coating process, A. '1'llOmson . .  , . • . . .  Fence, T. F. De Witt . . . . . . . . . . . . . . . . . . . . . . 692,991 Paper fastener, R. McMahon . , . . . . . . .  . 
Fence post, J. Pegg . . . . . . . . . . . . . . . . . . . . . .  693,061 Paper making macbine, H. PHl kcr . .  Il'ence post and brace, L L, Leshe . . . . . .  , . . .  693,285 Paper puil, J. N. Dnvis . . . . . . . . . Ff'lIc.e tool, 'wire, J, 0 Berry . . . .  , . , .  " . .  692,818 Pavement. H G. VolkUll-l l  . . File and copy holder, combined letter, Bar- Pawl and l atchet mechanism, R. F. BUI kel'. gel' & BII'ss . . . . . . . . . . . . . . . . . .  , . . . . . .  692,971 Pe�l hUllcl', J. M. Sanders . . . . . . .  , . File, lettel', F. McIntyre . . . . . . . . . . . . . . . . . . .  693,301 Perforatol', Ii' "T. Tobey . . . . . .  , . Fil'e ulalm,  explosive, C. E. Buell . . . . . . . . .  693,229 Pbarmaccuticnl illplempnt, 1\1 Ii'. Hochester. F'ire detector and alarm, F G. Gaschhn . . . 693,003 Photographic puci\ngc, F W. Humphrcys 

692,968 
692 , 8 1 2  
693,104 
693, 1 1 1  
69:3 :341 
692;825 
693,148 
693,313 
693,276 
693,350 
693,046 
6D3,169 
693,189 
6D3.302 
693,354 
602,990 
6D3, 192 
6D3,3-14 
693,072 
6D:\ 082 
69:l , I G6 
693 , 1 36 

FIl'e escape, 'r. G. Goodfellow, . . . . . . . . . . . . . 692,847 Pbysician's table tray support, ,V. H Ker-FiI'e escapc, A. H. Andrews . . . . . . . . . . . . . .  693,095 sey . . . . .  " . . . . .  " .  . .  . . . . . . . . . . .  692,861 Fire extinguisbing system alarm, F. Gray . . .  693,322 Piano action, E. 1\f. Hamilton . .  . . . . . . .  693,131 
FlI'eproof grain bi,n, 1.1' R. McQueen , . . . . . . .  692,894 Piano players, governing deVice for pneu-Fisb cutting table, E. M.  Lawrence , . . . . . . . .  692,866 matic, IT. P Brown . . . .  , . . . . . . . . . . .  692,978 Fisb book, J. B. Hall . . . . . . . . . . . . . . . . . . . .  693,269 Pickel'. See Pt uit pickel' Fisbing rod, B. Lyon . . . . . . . . .  , . . . . . . . . .  692,884 Pictl're mount and pOl tfolio thetefor, M Fla, treating machine, J T. Smith . . . . . . . .  692,936 W. McDonald . . . .  693,052 Flour, aging and bleaching, .T & S. Andrews 693,207 Pier for the support of bridges, G. PHscale 693,OGn Fluid plessure regulator, H. lI'. Smith . .  693, ] 70 Plling, A B Clark . . . . . . . . , . .  693,235 Fruit pickel', H Ellswortb . . . . . . . . . . . . .  692,838 Piling macbine, D. J. Brophy . . .  693,10R Furnace for refining lead and Z1l1C fume, F, PIpe coupling, train, .J E, l�ol'sytb . 693,125 L. Ba, tlett . . . . . . . . . . .  . . . . . . .  . 692,972 P,pe thttnhle 0' ttlsulato,', W B Choate . . .  693,234 Furnace valve and dust catcher, G. G. Craw- PIpe UIlIOIl, R, F. Lindsay . . . . . .  602,881 fO"d . . . . . . . . . . . . . .  . .  . . 693,240 P,ston, S Trethewey . . . . .  . . .  . 6D3,085 Garment supporter, J. S, DOl se�' 693, 1 22 Plow, cultivatlllg', .T Y Raynoulds 692,908 Gas apparatus, acetylene, J S. McGlI1n . . . .  692,891 Plow, garden. \V J Ste" art 692,941 Gas, appal'atus for tbe manufacture of Illu- Plow, reversible, E. J. Couch 602,986 minating, C. W. Isbell . . . . . . . . . . . . .  , .  693, 137 Plow SCl'apel', reversible disk, "T. B Mlcbael 603,042 Gas burner, self closing, W. & I. GIOll . . . 6931352 Pneum�ltic motol , .J Wiesel' . GnR, 1 98 Gas generator, acetylene, M T. S,tevens . . .  693,078 Pork 101l1ing machine, A. M. Burleson . . . . .  692,824 Gas generator, acetylene, A. C. ElllsteIr;t . . . . 693,248 Porous matellals, compollnd for protectlllg Gus gene1'3tor, acetyleQ,y, �. F. MackuSlck , .  693,293 and indurating, A Wolf . . . . .  , . . . .  692,961 GHS holder, E. �. Macl:uslck . . . . . . . . . . . . .  69R,2!)2 Pouch making machine, Millhisel' & Doeppe, 

WOOD or METAL 
Workers�q;,J!'! 

Wlthont Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalognes 

A-Woad.working Machinery, 
B-Lathes, etc. 

�""'�CA FALLS MFG. CO. 
695 !Vater St., Seneca Falls, N. Y. 

ELECTRO MOTOR, SiMPLE, HOW TO 
rnake.-B� G. )1. HopklllS. DescrIption of a small electrIC motor deVIsed and canstl ucted witb a VIew to as>llstlUg amateurs to ruake a motor whICh mIght be drIven Wlth advantage by a current derived from n. battery, and whIch would have suffiCIent puwer to operate a foot:, 
��th�tt�nfi 'fi:����� r(5�rit�IJ��d�� °Svc�l�����,�alft��: 
JeAN SUPPJ .. Ei\[ENT. No. 64 1 .  Plice 10 cents. '1,10 be bad at t1u8 office and from ail newsdp.alers. 

NEW 
I M PROVED Microscope for Projection. 

New metal track plate w , t h  keys to u n l o c k  s t a n d a r d  and cbange Instantly -c o m b i ning also polariscope a n d  stamoscope. 

tlat tleld. well lt�bted and clear 8ta�e condenser on a new system catalogue, etc , free. 

New series p' ojecobjecw l t b  b-

QUEEN & CO., 1 0 1 0  Chestnut St_, Philadelphia, Pa. 

The " Wolveri ne " Three 
Cylinder Gasol ine Ma
rine Engine.  
The only reversmg and self
st:utmg gasoline engllltl on 
the market. Lightest ellgllle 
for the power bUll t. Practi
cally no \lbratlOll. Absolute
ly saft:. Smgle, double and 
tr.ple manue and statIOnary 
motors from � to 30 H. P. 
WOLVER I N E  

MOTOR WORKS, 
Grand Rapids. M ich.  Gas, manufactul'lng, L G.  HarrIs . . . . . . . . . .  693,008 692,887, 693,045 Gas 0" tlutd check, adjustable, H. C. Dan- Poultry bouse, portable. G C. LathrOI) · · · ·  693,283 THE M I ETZ & W E ISS K E R O S ENE forth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693, 1 16 PO\\'el' transmitting mechanism, "T. H Gates, See Cal' gate. Lucas . . . . .  , . . . . . . . . . . .  , . . . . . . .  , . .  , . . Gate fastener, wire, A. Edwards, . . . . . . . . . .  692,996 Preserve jar, S Oakman . . . . . . . . . . . . . Glass blO\ving machine, E, B. Ball . . . . . . . . . .  69�,813 Prlmul'Y batterYI J. '" Frees . . . . . . . . • . . .  Gla�s, cbll)ping, �awes & �ull . . . .  , . . . . . . . 693,243 Printing machllle, H. A. W "'ood . .  , . .  , . . Glassware formlllg machIne, Haley & Printing pl'ess, J. H Stonemctz . .  , . . . .  . Bl'ldgwater . . .. . . . . . . . . . . . . . . . . . . . . . . . , 693,130 Printing press fly fingcr, R. Mlehle . . . . .  . Golf register, Renme & Van Derbeek . . . . . . .  692,906 Pl'lIlting pless Illll)lession mechanism II A Governing device for engines, etc" J. & H. '" Wood . .  . . .  . ' :  . .  � McLaren . . : . . . . . . . . . . . . . . . .  : . . . . . . 692,893 Printing' pl'ess offsct mech,llllsm, R MichIe . .  Grease contaInlllg materIal, tl'eatlllg, J. J. PrOjectile, C.  ]�. Ncuuatl('l' , . . . . . S�ldl1er , . .  ' . . . .  , . . . . . . . . . . .  . . . . . . . .  692,922 PI'opener, vcssel, D H Roll" cddcr . . . . . .  . Grindlllg 01' cr.ushlllg hend, V. W. Ma�0�1, Jr. 692,886 Pulp, mj.cbine for the llHlnllfactul'c of sheets, Gun, automntlc, A. Burgess . . . . .  , 693, 105, 693,106 boards 01' tubes from, F', R Keyes . .  , .  Gun breecb mechanislI!, A. � Scbwnrzlose . 692,921 Pulp SCleen, centrifugal I .1. II Bal,:cr et a1 . . Guns, means fOY effectlllg nOIseless discharge Pulve l izlIlg mill, C.  Walluce . .  . of, .J. E. B"sell . .  ; . . . . . . . . . . . . . . . . . .  6
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9
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Pump, II S. Clark. . . . . .  . . .  . . . . .  . Hammf'r. PO\\ e l .  A V'. . .Tobnson . . . . . . . .  , . . .  20 Pump bushing, cpntl'lfugal, .T. Edwards . .  . Hand PI·pss, .1 i\lu!'doCk, Jr . . . . . . . . . . . . . . . 693,050 Pump, steam, Ii' li'reybold . . . . . . . . . . . . . . .  . Harl'ow tooth, Spl l llg, I.J -! Stanton . . . . . . . .  692,939 Punch, she�ll', 'r. Ii'. Pbilippi . .  , . . .  , . . . . . . Harvestel': corll, A. W Rlcbards , . . . . . . . .  6
6
9

9
�

.'
��� Quoit, O. A. Wrigbt . . . . . . . . .  , . . .  , . . . . . Hay bagglllg ,machllle; B. Paddock . . . . .  , . .  , .  Ra(hatol', steam, .T. T. Hope . . . .  " . . . . . . . . . . Hay pl'ess, " .  \�. V; estoll . . . . . . .  , .  692,952 Rail frog, continuous, H. R Colilns . . . . . .  , . 

693,290 
693,056 
693,001 
693, 203 
693, 183 
693, 043 

693,204 
693,044 
69R,32D 
692,910 
692,862 
693,215 
693,089 
693,236 
693,247 
693, 1 26 
693.310 
692.96.3 
692,854 
692,829 Heade.'", "wrought 1I'on, J. p .  Sneddon . . .  , . . .  693, 176 Railway combined undel'O'L'ound and ovel'-Headlight clellnel', locomotive, D. H. Fore- head electriC, D S Berg'in . . . . . . . . . . . . .  692,974 D?an . . .  , . . . .  .. . .  . . . . . .  , . . . . . . . . . .  603,319 Railway construction, electriC, F. P. Don' . .  69�,244 Heatl�g furna,c�, S ?1CsC;h;J' . .  , . . . . . . . . . . . .  693, ] 20 Railway electric svstem, D. S. Bergin . . . . . .  G02,81 7  Holdel , safetJ , A. R<1u�llltz , .  , .  69�,065 Rail",uy overhcad trolley elcctric B. D Hollo,,: 01' tubular articles, appnratus for 

r.;: Gi1s�n . . . . . . . . . . . .  : . . . . . . . . .  .' . . .  , '  . G93,351 fOlmlllg, J. P. Slle�don , . ,  . . . . . . .  , . .  , .  693,170 Railway Signaling system electriC W. W Hollow or tubular artIcles, formlllg, J. P. Salmon . . . . . . . . . .  , : . . . . . . .  ' . . . . . . . . .  692,9] (} Sn�ddo� . . . . . .  : . . .  : : . ,  . . .  , . . .  ',': : . , . . .. 693,1 74 Rmlway s�'stem, electl'lc, B E Osborn . . . . 692,898 Hollo" Ot tubulm 81 tlCles o� l l iegulal Railwuv tie and means fol' sPcllring tbe rails sbape, apparatus for formmg, J, D. thel'eto, metallIC, C. RHbert. . . , . . . . . . 692,902 Sn�ddo�l . . . . . . . . : : . 693, 17 1 , . 693,178,. 693, 173 Railway track structtlt'c. Anl'erel' & Samuel 693,210 Hono\\ 01 �u�ular al  tIcles of lliegular Railways. sIg'naling system for slllgle track, shape, fOImlllg, .J. P Sneddon . . . . . . . . .  , 693,1 72 W V'.' Salmon . . . . . . . . . . . . . . . .  . Hop drvll1g b�x, J, W. Seavey .. . . . . . . . . . . . . . 693, 1 63 Resawlllg dcvice, E E 'L1homlIS . . . . . . . . . .  . Horsesh�e, nailless, �f. Goldbelg . . . . . . . . . . . 693.263 Reversing mechanism. '" Nab I wolt. . . . . . .  . Hose blldg.e, D_: SmIth . . . . . .. . . . . . . . . . . . . . . .  693 , 1 68 Rivet clenching' cnp, .T L ':rhomson . . . . . .  . 

692,91 5 
693 , 1 88 
692.895 
693,338 Hose c�)Uphng damp, 0 Iyelsen . . . .  i '. ' . . . .  693,024 Roasting, smplting, flnd mattlllg furnace, 

n�t� ���:l1i�
y

�'�b��l,e�itIilt' g;ll�I:S;'Sel�t� : : :  gg�:��� , �pikp �� :TOIw� . ,� . . • . .  . . . .  , . . . . . .  693,07G 
Hllb, wheel, P. M. & J P Gundlacb . . . . . . .  6fl3,267 ���k b;,e31�\g� ' q Lo\' 1 .\ • •  , • • • . 

, 
• • . .  ,' . : • • 693,288 

Hydrocarbon bUl'ner, Farrad3�' & Goss . . . . .  692,839 �. � 1 s ;, ts �n plllce, and fOI .pcl ml�tlllg 
Hvdrocarbon burner, G A. Bonelli . . . . .  , . . .  693,225 �;'�I;--'- eJtlO�al of same, dcvlce fot se-
Ignition plug for exp oSlve motors, .T. B. � I Yo.' G En,.gcl . . . . . . . . . . . . . . . . . . . .  692,997 

BOIssC'lot . _ . . . . . . .  . .  692,97!l ROllt��g m12�' J. J\.enned�'. . . ,  . . . . . . . . . . . . 692,031 
Illumi)lating strllctUl e, F L O  \Vadswol th . 693,088 ROt�II'� ene-�ne, G. P. N l.el,�en , . . . . . . . . . . . . .  693,0;')5 
[llclille 01' transfel adjHstable A. J. 'rullock Rot.1 J eng'lIlel D . . 1\f DC�H lI1g . . . . . . . . . . . . .  693.348 

)'"et 31 . ' . . .  . . ' . . . 693,340 Rm\'lock, ball bearlll:;::. rr. II Garrett, .11', . . .  692,845 
Index and stencil flume, combllled CH i d, J. Ruhbf'r. f!'om vulcal11�C'.d rubber waste, re-

S Duncan . . 692,995 clnllnltlg. R . .I� I l'lcc . . . . . . . . . . . . . . .  . 
Indexes nnd printlllg plntes holdel fOI CH id ,  �nfC', H. C. Lo" I'lC . . . , . : . . . • . . • • • .  

J S. Duncan ' 692,994 �:)lt cPlI:lI� 01' � I'('(lge, E .T Gilmore . . . . . . .  . 
Iron, manufactl1lt'" of pq;, J. A. Pot tel . . .  GD::t,OG2 Saw, n �" POI!ldextel . " . . . .  . 
l l'oning table, It Vannov . .  692.0-10 Saw stralg'htelllng and tenslOlllllg hnmmcl', 
I I'0ning table, J J Click . .  � .  G92,984 A 0 Pntennude C't HI . . . . . . . . . . . .  . 
Journal box, W. B Shill p. . GO::t,073 Scalc, L Botz " ' ; ' " . .  . . . . . . . .  , . . . . .  . 
Kev opening' call \HC'lIum scaled anti seanwll Scoop hoard, M " TTeYf'nga . . ,  . . . .  . 

� R. II Larkl'n . .  .� 
, G!)3,282 SCl'c(,1l f�nd chute, ('�mlll:1C'f1; 0 f:T0II11f'� . . . .  . 

Kevless lock, E, A Jmltl . ,  . .  , , . .  , . .  693,028 SCl'pw(lnvel'. f'tc .. � "' . •  ' all  cllll<1 . 
Kl"dess loci" A. 11' COI UIIl . . . . . . . . . . .  69:{, 1 1 4  Spnl' ,cal', C. S. EIIJ� . ,' . . . 1" 
Kite �Ittachmcnt, S, \V FIE'tdl(�I . .  , . 092,008 SelllUlIlg' lUacillllC', automat Ic <1ollh](', Norton 
l,nife fOI' cutting 101)L'� us('ti III horiHg &; Hodg'sO�l . . . . ' . . .  . . . . .  

Ill'tesian 01' oil \\'('lIs, G F Bell . . .  G92,81 0 �f'nmlllg ,machInC'. oOllhlPI J G Tlodg�ol1 . .  �. 
Knockdown chnir F \Vblte 693, 1 97 Scpal atOl , R. ,v . .rpsslln . ,  . .  6D�,025, 
Lnclllg m�lcbllle, sboe. D A 'YilliH�nsoll 692,95(; :qP\\ �l g:e, ptl l lf�'IIl�. L 'rl .llls . . .  , . .  . 
Lamn, ncetylene gas gencnltlllg, E M. Se\\ !ng' mncll�nc, huttollbol� . . J Ref'cC' . : . .  . 

Rosenbllltb , : , . , . .  , . - 603,069 SewlIl? machlllc sbuttlc d l 1 \11llg mecballlsm, 
Lamp burner, J. G l egoI Y . . . . .  693.006 , " C. Free . . . .  , . . . .  : . . . . . .  . 
Lum[), cal'l'iage, E :'I( Rosenbillth 69�,070 Rhal'flf"Ilf'I:- 111" n mowcr, \V H Gllbert. . . .  , 
Ltlmp, electtic a l C, S i\I l\Ic�'eL' 693.0-11 Shppt dt'hvPl'v llPPfll'lltllS. n, P Fenner . . . .  . 
Lump, incandescent, H BOf'llIll 093,222 RIl�1f bI!ICI,f't, C F KadC' . . . . . . . . . . . . . .  . 
Lamp socket, incandescent clt'ctric, J 'V. II Rhlllg'�l' �ng'p. F L N�lsoll . . . . . . . . . . . . .  . 

Uytenbogaart . " 693.087 �h!p?,III::: hox. A. F. PlPC'1' . ,  . . . .  , . .  . 
Lamps, gas detecting attachment fol' millers' Ships hottoms. appnlatus for clC'HTlIng, R. 

safety. M. D. Mackie. . 692.885 1 . f; C'ulpPPPN . . . .  . . . . . . . . . . . . .  . 
Last trimming machine, B Gallagher. 692,8-J-J �hll t ho�om pad. L i\f BI�·nn . . . . .  , . . . . . . .  . 
Latch, door thumb, H Cheshcr . . . . . . . .  692,827 I �1J()l'" nollsl�('�'1 �T R D�l'l" . . . .  ,, ' . . . .  . 
L:llllldry mach IDe, D W. Keith , . . . .  , . .  " 69�,030 I �!lUttlf' dl'lvlllg' 1�f'C1HIIlISIl� . W C. l' I:f'P . , . .  . 
Lf'ttel' box, H. Hettlllgel' . . . . . . " .  6D2.852 S!gnlll and sl �nultng CIl'Ctllt, .T A "'l1son . .  . 
Leveling machine, J, J Beys . . . " .  693,01 6 R!g'nnl ollerut1l1,2' upnnrlltus. C, W. Coleman . 
Lightning conductor anchor fastener, C. Ba- S!.I!nal , s,'st('m, l'J Petpl'son. , . . . . . .  . 

jobr . . . . . . . . . . . . . . . . . . . . . .  , . .  693,21 3 Slgnalll1g appalatns, electriC, F B Herzog. 
Li�uid mete,', W. G. Kent . . . . . . . . .  693,032 . .  . 693,013, 
Locomotive, L. Atwood . .  " . . . , . .  69�,209 S!g'nal!llg- system, f'lectl'lc, W . Vi' Salr:lOn 
Lo('omotive boiler C. W. Newton 692,896 �Ignallll� system. elf'ctl'lc, 'V11son & Salmon 
Loom, C. F. ROl)er. , , .  . . . . . 692.911 Slat al](1 :vil'e fnbric, machine for maklllg, 
Loom for making straw matting', ", �7attic 693,091 J Rf'lf . .J!'. . .  , . . . . . . .  . .  . . . .  . .  
Loom sbuttle cbecking means, C. H Drnpel . 692,835 Smokf' plevpntlll g' df'VI(,(', G .  M. Conway . . .  
Loom shuttle tensIOn device, SCltz & Han- SlIap hook. Weber & Frey . . .  , . . . . . . . .  " .  

nigan . . . . .  . . . . . . . . .  , 693,164 �oda " a tf'[' apnal·atns. E A V\'ilcox . . . . .  , .  
Loom \\ eft replenisbing mechanism. H. W �pl?cll�um, val!i.llal, A J. Bellrpr . . . . . . . . . . .  . 

Smith . . .  , . . . . . .  . . . . . . .  692,933 to 962,935 SP!nlllng mac-limf' 1'011 .  J B. Hudson . . . . 
Looms electric cirCUit closer for H W Splttoon guard, C. Hagen , , . . , . . . .  

S�itb . . . . . . . . . . . . . . . . . . . . . . 692,924 t� 692,931 Spoke end piece, wheel. G .  S. Brantingham 
Looms, electric tilling cbanging mecbanism Spokps, etc , ma�h1l1e for making metalliC, 

693, 1 51 
693 , 1 42 
69R.00" 
693, 31 2 
69R,060 
692,820 
6DR. 1 R4 
(l93.01 9 
69R. 1 2� 
692,830 

6DR R03 
69R,IR3 
(193.026 
093.R16 
692,D04 
692,842 
692,846 
6D2.840 
692,858 
fl9�,054 
6D3 ,31 1  

693.242 
69R.226 
693.245 
692.84? 
693.094 
69R . l 09 
693,308 
69R,014 
692.917 
692,959 
69R , 1 52 
693.1 1 2  
693. 1 94 
692.955 
693.R4� 
6D2.R55 
(ln3.007 
692,821 

and GAS Engine 
burns K E lt 0 S E N  E cheaper and safer than gasoline. AutomatIC, Simple! reliable No electrIC battery or flame used. Perfect :;-egulattOn. Belted or directly coupled to dynamo for electrIC lightmg, charglng stornge batterlf�s, pumping nnd 
a II po,,'er IUIl·I,oses. 

::SIzes from I to 60 H. P. 
@'" Send for Catalogue. 

A. �I IETZ. 
1 28-138 1\10".. ST., NKW YORK 

A ,varded Gold lUedal Pan-A 1nel'jean EXI)osi
tion. lluflillo, 190 1 .  

ROTARY ENGINES_-ARTIULES ON 
thiS type Of engine. uiving' m �my detaIls and lllustra-
�iJ86,atiel ��nt:�dei 309�u���:�io���nt�O:ac�.1i�;· sale by Munn & Co. and all newsdealers. 
THE 2 J4  H . P. WEBER J UNIOR PUM PEr IllS a C:lp:lcl ly o (  5 0  g",llloliS 1 2 5  feet ,llld 100 g,tllOIl'sr. .. " 
Equals (() men pumplllg \\ ater A II complete reMh 
to att.teh to PUIIlP, Uses gasoline III pro 

f�;.tIOEI1��Il�\ �11�!:l31��I:� ol ll����:�.
ht J�� .... ---t� 

be t1sell for 01 her power purpose" SIm
ple, safe and economical. OutSide dl 
menSlQn", 9 ft long, 3 ft " Hie, OJ ft. 
1l1gh. C.lp'Wlty, 25 galions 1)er 
tnlllute 250 feet, 
'Vcber Gus 1U1(1 GUl'lollllc Engine Co., 

]-', O. nox 1114u. 

'1 � � Automatic Machines 

qc '] F O R  

� Q ? F O R M I N G  W I R E  U � C) from coil into shapes t'lIIUllar 
� � to cuts. We can furnIsb ma-'=, J cllmes or gOOds, as desired. 
o '==- ar Send t01' CatalDo"" 

� � B LAKE & JOHNSON,  
P .  O .  Box 7 .  WATERBURY, CONN. 

For H eavy Conti n u o u s  Work 
every macbme shop WIll commend our 
P(l\vel' Ph)e Tln'ending Rntl Cutting IUaebine. Cones Ilre central over ruachme, equalizmg the weight. 
�����l :I�e gg���::eol°:��dnd l!�:�� reqUIre no extra space, and aI'P protected flom dust 01' accident. Chasers can be opene(l, threaded pipe removed, another lIlserted and cut without stopping mach me. � Send,fm Cat(tlo(J1t.t. 

'l'HE lUEltRELL lUFG. CO. 
1i 0 1  Cln·ti�s Stl'eet, '],OLEDO, 

N I C K E L  
AN)) 

Electro-Plat ing  
Apoaratus and Matenal 

T B E  

& VanW,nkle 
Co ..  

N'e"·Rl'li. "i • •  1 .  
136 L,berty St., N. Y. 

30 & 32 S. Canal St. CbtCalto. 
BERNARD DYNAMOS 6. MOTORS 

Are tue result of our 23 years' expellence. 
lliastnets, cast )fon and steel 
Fiehls have best lUsulatlOn. 
Shaft Of bammer-welded stee1. 
AI'lnatnl'e iroll·clad, ventilated 
COllllll litatol', bard dtawll cop-per, mica m�mlatiOll. Beal'iugs, best grade of bronze. 
BI'ushes, carbon, reactIOn holders 
THE E. G. BERNARD CO. 

Troy. N. Y.,  U. S. A • .  

for, H. W. Smitb . . . . . . . . . . . . . . . . . . . . .  692,932 G T Wannck . . . . . . . . . . . . . . . . . . . . 693,342 
Macblne tools. device for adjusting tbe work S�uare and bevel, comhined set, A. C. Smitb 693,075 EVOLUTION OF THE AMERICAN LU-on, H. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,015 Stenm plessure regulator, automatic, D. P. 
Mail box, J. M. Ball . . . . . . . . . . . . . . . . . . . . . . .  692,814 Blount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69R.221 
l)1ail from cars, apparatus for delivering, Step, . C. H. Lemon . . . . . . . . . . . . . . . . . . . . . . . .  693,037 

.. ' Slagle & P.vweIl . . . . . . . . . . . . . . . . . . . . . . . 693, 1 67 Stock1T1g' kn('e protector, I. Cozzens . . . . . . . . .  693,1 1 f'  Malt kiln, J. F. DOt'llfeld . . . . . . . . . . . . . . . . . . .  693, ] 21 Stone e,·ltsber, G LOwl·v . . . . . . . . . . . . . . . . . . •  693,280 
1tfandrel for shaping hol1ow or tubular Stone lifting macbine, F. A. Fulghum . . . . . •  693,002 

wrougbt metal articles, F. D. Sweet . . . .  693,1 86 :-;tone StlW, .J PeckovE'r . . . . . . . . . • . . . . . . . .  69�,306 
Massage device, Proben & Fischer . . . . . . . . . .  693.064 Stool. foldinl!'. S. S. BI·echhiel. . . . . . . . . . . . . .  692,822 Massage roller, electl'ic, W. B. Preston . . . . . 693,063 Store goods bfter, li1 P. WIlkin , . . . . . . . , . . .  693,200 Matting, straw, W. \-yattie . . . . . . . . . . . . . . . . . 693,090 Stovc or range, cooking, E. W. Anthony 
Muttress stretcber, w,re, J. Hoey . . . . . . . . . .  693,018 693,096, 693,343 �reusul'ing machine fol' plastic material, F. Stovepipe, J. H Lanterman . . . . . . . . . . . . . . . . 692,865 J. G Rainbow . . . .  . .  . . . . . . . . . . . . . . .  692,903 Strap coupliu!!. W H Mallinson . . . . . . . . . . .  693,294 Me.at, ete , means for extracting juice from Strpnc:th tf-sting machine, coin controlled, 

raw, H. Bremer . . . . . . . . . . . . . . . . . . . . . . . . 692,823 A Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692,958 

comottve.-By Herbert T. Walker. A valuable serlf'S by a member of the National Railway Museum Committee. The locomotive from 1825 to date is descrIbed and illustratec1 by careful drawings, great attention being given to lllstorlcal accuracy. 2] illustrations. SCIEN
TIFIC AMERICA" �UPPLEMENTS 1 1 1�, 1 1 1 3, 1 1 1  <I .  Price 10 cents each. For sale by Munn & Co. and all newsdealers. ,� TE -[ES-CO P E:;'D FOR C A T A L O C; U (  

W. & D. MO G [ Y. 
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Structural support, E. Fenton . . . . . . . . . . . . . . . 692,�41 
Sulfintd and making same, substItuted, J. Koetschet . . . . . . . . . . . . . . . . . .  . .  . .  . . . .  692,868 SurgIcal ligatures, preparing and inclosmg, R. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . 693,138 Suspenders and belt, intelCbal1geablc, H. J. Bloomer . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . SWing, W. Met'kel. . . . . . . . . . . . . . . . . . . . .  . 
SWItch throwing device, P. L. S\\ allk . . . . .  . Syringe bolder, fountain, G. Scbll lIler . .  , . .  Syringe, hot all', Schramm & \\Tilford . . . . .  . Table, E 'ryden . . . . . . . . . . .  -_ . .  
Tngs, macbine for maklllg metal, Ii' C. CIO\\ C . . . . . . . . . . . .  , . ,  . . . . . . . .  . r:rap, bottle, E. 'Valkel' . . . . . ,  . '1'clcgl apilic b dllsmltb,'r, C R Yetm.1I1 . Telephone receiver, J. G. Nolen . . . . .  , . . . . . Telephone s,) stem, iSl.l f:Slllg & )';1;11(,1 Thel llloillete l ,  oven, U J ])�lY . 
�±��:'�s��fgP��c��e�'S G���llh\�'�; tb : . : : , 
'1'11'0, rubber, C. B. Bryan . ,  . , . . . . . . .  . TII'C, vebicle, J. B rrOUl'goll . . . . . . . . . . . .  . 'roIlet outfit, T. 0 Holland . . . . . . . . .  , . .  Tool bolder, A. H, & J. A, Bedworth . . . . . .  . Top, tlYll1g, A. W. Morgan . . . . . . . . . . . . .  , . .  . Toy, aellal, G. W. MelvIlle . . . . . . . . . . . . . . .  . rl'oy bo\\ ling alley, 1\1. Ulmer . . . . . . • . . . . . . .  Toy, di.ll1cing, \V. R. Reppell . . . . . . . • . . . . . • .  Toy, figure, R. 1'ilton . . . . . . . . . . . . . . . . . . . . .  . Toy, flying, Matteson & McArthur . . . . . . . . .  . Toy, wbeeled, M. Flick . . . . . . . . . .  , . . . . . . . . .  . 
Track sanding device, car, A. L, Sprague . .  . 'rlansfol'mel', rotary, R, E. Ball . . . . . . . . . . .  . 

693,101 
69:3,040 
693, 185 
692,920 
693,162 
693,357 
693,241 
692,951 
6�2.�67 
692,897 
U);l,�,6!jti 
6D:3. J J 8 
G!)'{12fil  
693 , 1 80 
692,980 
693,08R 
692,8()� 
693,R46 
693,328 
693,2D7 
693, 1 9 1  
692,907 
693,339 
693,327 
692,999 
692,9"&8 
693,098 TnIp See Animal trap, 

Tread, metalltc stair, F. M. Mahonv . . . . . . . . 693,143 Trolley harp and wheel, tV. A.  Ilellcr . ,  . . . .  G92,8Gl 'l't'olley hend, D A. Petre . . . . . . . .  . .  693,309 Tt'twk bolste,', A. B Bello\\'s . . . . . . . . . . . . . . .  693,220 Trllck frame, A.  B Bcllm\ s . . . . . .  , . . .  , . . .  093,21 9 1'rllllk castcr support, C. IT Kurz , . ,  . .  . .  G0�,034 Tlunk stl'U[}, 0 A. Stoneman . . . . . . .  603,079 
'rubes, draWing, S, J� DlscltC'1' . . . . . , . . .  693, 11!) Tubes, machinel r for prodllclllg seamlcss metnllIc, McIntosh & Tbol'nhlll gb . . . . G9::t.Ofi� Tubing, flexible mctalllc, Lt'. G FI :I II l,cnh('1 g G!):{,OOO Tubular 31 tlcles, apparatus for flanging holes in, J. P Sneddon . . . . . .  . .  . 69::t, 177 Tubular a l  ticles of Il regultu shupc. Sbaplllg \\ rought metal, J r. Sncddon . Tug, tblll, H. G T�I.\"Ior . . . . . . . 'r" ine boldel , O. J Lippold , . .  . . .  . . Type distl'lUutlllg appalatus, Low & Bl f'al\c� rl'ype jllStlfYlllg machIne, Ii' McClintock . .  'rype" !'Iter, F. H Al mstrong 
'l'rpewllter, F. Larnbf'l't . .  . .  'l'ypewl'lter copy holding deVIce, E. "'. Fol'-ney . . , . . . . . . . TYPcwl lter keyboardl 1<'. Lamb(,l't . . .  . Typewl'ittIDg macilllle, T, L Knapp " , . . .  Typewl'lting macbllle paper gUldc, '1' Ollvel' TYP{:wl'Iting' machllle type cleanlllg devicc, 

J A Whiting . . . . . . . . . .  
Upbolster.v " ork, spnng, C.  S .. BIbs . .  , . .  , .  Vaginal I I  I Igntor, B "r "Testiakc . . .  , . . . . .  Valve, F Gray . . . . . . . . . . . . .  " " " . Valve and ularm, 1" Gray . . . . . .  . . . . Valve, automatic duplex cbeck and stop, F I-Iennebohle . . . . . . . . . . , . . . . . .  Valve, gate, D. Lemley . . . . . . . . . . .  , . . . .  . Valve gear huk, N, McClure . . .  , . ,  . . . . .  . Valve gearing, W. N. Rumely . .  . . . . . .  . Valve, self cleaning needle, W J Jackman Valvc, water tank suppl.\ ,  '" E Clark . .  Vaporizing, coollllg' and uel nting appal'atus, ail' supply to liquid, W. II 'Velgbtman . Vault, bmwl, G. B Okey " . ,  . . . . . . .  . Vcbicle brake, H, J.Jemp . . . . . . , . . . . .  , . .  . VehIcle brake, H, Leml} . ,  . .  . . . . . . . , 
Vf'lllcl(� frame, motol . J L Spenccl' . . . . .  . Vchlcle, motor, W Bo" kel', Sr . .  , .  . . .  Vehicle, motors, support fol' sclf propelled, 

69n. ] 7D 
69:1,081 
f;n:l . H l  
6n2.883 
6n, H5 
(;0'�.:!08 
6D:1,278 

60::t , 1 24 
6D�,277 
69.{,U88 
69:;,057 

G921954 
6D2.8:17 
G0�,:�r.8 
GD� .R21 
693,320 
09� , I R3 
693,0�6 
69R,051 
092,9 1 3  
692, 8;'6 
692,983 
693, 1 95 
6DR,R04 
6D2, 872 
692,878 
693, 1 81 
693, 1 02 

IT Lernp . . . . . .  . .  . . . . . . . . . . . . . . . .  692,880 Vehicle, self-propelled, C. E Callocb . . . . . .  092,D81 Vehicle steel'ing device, motol , O. F. Pel s· son . . .  , . . . . . . . . . .  . Vebicle steering mechanism, H. Lemp, 
692,86'). VelOCipede, railway, C. GOl'neman . ,  . , . . . Vending mecbanism for com-contl'ollcd apparatus, C. A. Yale . . . . .  . .  . .  . . Veneer for use in tbe manufac·tllle of box('s, etc., J. C. Roberts . . . . . . . . " . " . . .  . Ventilator, J. Horsfield . . . . . . . . . . .  , . . . .  , VentilatOl, H. W. Wuldmll'c . . . .  , . . . . . .  . Vise, W. P Phenix . . . . . , . . . . Voltaic cell, W. M. Johnson . Voting machine, Boring & Chitwood . . .  , . Voting machine, L �T, Luellen . . . .  Wagon, dumping, J. N. Dixon . . . . . . . . . .  . "Tn istband adjuster, ", S. Evans . ,  . . .  , . .  \\Tashlllg machine, S. Fry. . . .  . ,  . . . . . . .  , \Vatcl', pUl'IfYlllg, C. 0 Brueckncl' . , . . . . . .  . \Vnvc motol', R. II. Hannah . . . . . . . . .  . 'Vcancr, stock, Shannon & Bobbitt, . . . . .  . \Veatber strip. ]) H Blll'l�c'y . . . . . .  • . . . .  , . .  . "Vcedcl', W D Llo�(l . . . . . . . . . . . . . . . . . .  . 'Vcighcr. gl nlll. D Wildc . . . . . . . .  , . . . . . . .  , "'hccl, F. 1\[ Hawk . . . . . . . . . . .  , . . . .  . "'hecl attnchtng devlc<" J. S & .T, C. Clawsol] . . .  . . . . . . "'indlllg mnchme, thrC'fld, r J. 'Vestphal . 'Villdow :t ttnchment fOI protecting food, A. Boller . . . . . . . . . . . . . . .  . "'ire COIlllf'CtOI', H "T V\'vcl\of[, . . . . . . . . . • .  WII'C stretcher. VV Z HI annon . . . . . . . . . . .  . .  Wl npping mac-hine, A .  na\� lel' . . . . . . . . . . . . .  . ,",'rcnch. Clnrk & Cl'llll1f' . . . . . . . . . . . . . . .  . "l'I'Pllch hfl ll(llf'�1 constrllctioll of, ii'. L. Coes. 'Vl'l llgC'I', .J 1\1 Cook . . . . . . . . .  , . . . . . . . .  , . . . . 

DESIGNS. 

Antomobi1(' framC', G 1.' Tnrnf')· . " . . . . • . . .  , .  Bandage, 1\1 'Vensch . . . . .  , . . . . . . • . . .  Bed-end fl'flmf'. g .J llal'cllin . .  , . . . . . . . • . . .  Belt, appul eI, r A. Lllce . . . .  , . Belt. \VUlst, 1I .r G:lI�mnn . CUll, gal'bage, BUI'(::h & Lec . .  Cotton opcnCl s and Inrpf'l s, g'I HI-hnl' 1 0 1 ,  .\ , 
,-r. A thcI ton " .  , Couch Ie,!! . A g. Olssoll Dr:n, el'. Cnblllf'l, '1' Kllndtz . Filter fra 1]1(', i ntpl lor. 11 L ghsf'1l Gamc 110:1 1d . .J .T. Shcl m,lll . .TI Lamp C!lllllllf'\ R. D ,!.IIIlISOIl . Lavatol\ . F 'l' '['01 1 0111('\' . Limh Cllttf'1 01 hn\llch tI llllnH'1 , 1 1 ] (1 h.l l (·hC't, M ,  7." 1 1  , & P n.lvld . . . 

nD2.87� 
6D�, 1 28 

602,964 
692.nOD 
(l9:1,022 
G93.1 !l:1 
G!l� , J 4n 
(;D:� 274 
692.976 
6D3 0:m 
G9�.216 
693.24D 
693 2!)!) 
692,979 
693,270 
693.1 65 
693,230 
693,286 
693.]99 
6D3,0J1 
G93 .2�7 
693, 1 90 

693.224 
693,206 
693,227 
693,099 
692.828 
693,108 
693,] 1 3  

R5,713 
::t5,70R 
�5,727 
�5.70(j 
::t�,707 
��r.,72!l 

�5, 7 1 !l 
::t!),72G 
::tfl 7�1 
35,722 
�;; , 7 1 R  
::trl.72:� 
::t�,7:�O 

::t5.720 
3!l,70::t Medal, M C 'VlIulII'n . .  . Ncedle cns..p . .T 'I' ROSPllhcIPWI . .  Papcl , \\1111, N A 1\(CMLIIlII�, • . .  Rccol d shc('t. F W 0[1 VPlIPOI t .  , 

. 3G.70-1 
:�5. 7 {5 to ::to,7::t7 

Scrc" , G Stickney . SC\\ IIlg machinc cabillC't top. T. ]{undtz . .  , .  Sbelf flnd se" Ing CHblllf't, clock, ( ' Rchf'f'I' Shirtwaist button engaglllg attachment, R. 
T Clarl,(' . . Sboe sbanlc .J S Rusk \ . Shoe stOL'C sf-at, H '" Proulx . Soap tl uy 01' llold('l', J (; 'Vnll�('1 . . ,  

Speculum bladp hlank, C J PlIllllg. , 35,715. Speculum hhlnk, C' ,J PIlling Stove, gas. 'V J Scb\, a l'tz . Table, J W Estes . .  . . . . 'I'hreshlllg mncl11ne cylllldcr tool, J. Panl�J.ltz Type, font ( f, B, Nadnll Typc, font of, .1. "'. PhilllH'.Y . ,  . . . .  , . Vehicle body, C. F. Putnam . . . . . . • .  

TRADE MARKS. 

�[., 7 1 7 
::t5, 7 J O  
35,7�3 
351 73.1 

R5,705 
35,70n 
3G,725 
:m.724 
�5 7 1 6  
::tti.714 
RG,7:1R 
::tri 72R 
::tfi 721 
::t!). 7 1 1 
::tG. 7 1 2  
�!), 73!) 

Aspbaltum, H. Brown . . . . . . . . . . • . . . . . . . . . . . .  37,783 Boots and shoes, M. Samuels . . . . . . . . . . . . . .  37,779 
Corsets, Royal Worcester Corset Co . . . . .  , .  37,77G Food, alllmal, Columbian Stock Food Co , . .  37,707 Garment fasteners, Palker Novelty Co 37,772 Gas or vapor hnrnel's. iJlcHndesccnt mantles for, Still" ell Ligbt Co . . . .  R7,7fl0 Hosiery, Pilling & M.adeh�)� . . . . .  . .  37,777 HOSiery and gloves, Goodman nro� . . .  37,770 InsP('t f'xtcrmlllators in liquid fOl Il1, R. B. NOI'\vood . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  371'784 

(Continued on pave 130) 
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Y O U R  
F O R T U N E  

T O L D  
BY THE ZODIAC 

Get the March issue o f  THE MAGAZINE OF 
lUYSTElt l ES. which is for sale at many news· stands 
(or will be mailed by the publishers fol' 10 cents), and 
place thi� circular 3t3trolog'ical disk over the one you 
will find on pug-e 160 of the Mn.rch issue of 'l'HE lllAG
AZINE O F  lU Y S'I'ERJ ES, enclosed within tbe 
radiating lines corresponding 'with those on I his (118k 
which hold tbe .sign uncleI' whicb you were born, and 
you will instuntly fil1d your horoscope cast in detaIl, re
vealiu!! your fortune by the exact science of astrulogy. 
'l'hh; most marvelous cbart and what it reveals nre of 
immeasurable value to you in all aHail's of Hfe-bus'iness 
and pe1'80lls1 affairs. It bas taken days and weeks of 
tbe most pr' found study by some of tbe J,rreatesL astro· 
logical adepts of the world to prepare and perfect this 
most wonderful cbart. 

Zamael. the greatest living astrologicaJ seer, and l,ther 
myotic adspts are giving monthly in T H E  lUA GA
ZINE 0 F III Y8TEltIE8 all the secrets and powers 
of the uni verse. If you desire success, wealth a11d bap
plness geL the March issue of THE lllA GAZINE OF 
III YSTERIE8 • . 

Remember the Name 

MAGAIINf Of MYSTfRIfS 
A Large Magazine, Beautifully Illustrated. Contain

ing Special Articles by Adept Writers, Mystics, Astrolo
gers and Yogis, explaining the 

MYSTERIES 
of Dreams and their Meanings, Occult Powers. As
trology. Hypnotism, 'l'elepatby, -Magnetism. Clairvoy
ance, GraplJ.ology, PaJmtstry, Hidden .Powers, Spirit
ualism, etc. 

The only magazine of the kind puhlished in 
the whole world. The most phenomenal suc
cess of the 20th ceutury. A l l  are delighted with 
it, because It tells all bow to get Occult or Psychic 
power and force, which make for Health, Wealth and 
Happine8s. $ 1.00 IL year, three Iliouths fOI' 25 
cents ; sinq'le copies, 10 cents. For sale at news
stunds, bookstores, botels, and on railroad trains, or 
mailed direct by tbe publishers. Address 

T H E  MAgAZ I N E  O F  MYST E R I E S  
22 North William St., New York CIty 

nead the mngazine and you will be filled with en
t l , llsiasm and bope. A tbree months' subscription at 
25 cents W i l l  be a treat tor you. 

is the new way to 
learn telegrapby. 
Expert operator 
with you ali the 
time. Price $4.00. 

lUFG. CO. Del,t. 52. Circular free. 

39 Cortlandt Street, New York. 

A MAGAZ I N E  FOR THE HOME MAKER 
N O W  R E A D Y .  

Cbt • • •  

Sdtntifit Jfmtritan 
Building montbly 

VOL. 32. 

Beautifully illustrated with many views and plans of 
country houses. sp.8siue cottages, buugalows �nd other 
���!��:' 0�
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tect.a ot the country are now contJ'lbutlll1Z' to tbls maga· 
zine a seMes of ., Talks " on impofLant and popular 
architectural �ubjects. The contri butors to: thi.s llew 
anrl ori�inll.l feature in arcbitec�ul'a1 journalism m the 
CUJ'rent volume are all men high III their profession. 

SPECIA L DEPA RTllIE N TS : 

Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 

Correspondence. Notes and Queries. 
Household Notes. 

Legal Notes. 
New Building Patents (Classified) 

Price, �'lll�lr����r. �'ft'��;, 52.00. 

M U N N  &. C O . �  
PabUehere, 361 Broadway, New York. 

Scientific American. PEBRUARY 22, i962. 

.h-'welI'Y. gold p l n t ( ·tl :t llli 4 'lll ': lp g' l'a r ll's of, J . . _ _  _ 
SOli llgl..'L' &, tJu . . . . . . . . . . . . : . . . . . . . . . . . . . . .  :.5 1 , 1 1 0 

Medicillal pn'pa ra l i l l i is e' f l l t a l l l l l l g  ma 1 t  cx-
tl'ncL .\I :! l l i lu' ( ' u .  . . . . 

Mt-'diCilll.':-:. !ll'opl' i t ' L ;,l r,\' , J . . J. Lcdwi t h , 37,78li, 
Oil, C04 1-lh'cl', F. \\' . \\·:ll'd . . . . . . . . . . . . . . . . .  . 
Itt.'1I1t'lIies fur la gl'iIlPt·,  colds, Hlld hcauacht', 

;37,798 
:�!, !87 
, ) 1 , 1 92 

Brumo Cht'lU il:;\ I Cu . . . .  . . . . . . . . . . . . :37,788 
RrUJct.iy for CL'rLl.l i l l  JHIU.led t l i �l·asl.':-:, it. F. 

Kuvacic . . . . . . . . . ;J7,78!) 
Rewcdy for certa i n Illimcu Ll i St ,;; �t's, U. B. 

K l i lll! . . . . . . . . . . . . . . . . . 37, 700 
Remcuy for certai n  llalllt·d lI iscast'S, J .  C. 

K y lcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37,791 
Roof.iu·g u l.ld be l t ing, watcrpruuf flliJriC fUI', 

Lincolll \VatL'l'!>l'uuf C lot h Cu . . . . . . . . . . .  . 
Rooting fel t,  J. A. &. \Y. Hi I'd & Cu . . .  . 
Shcetings, 11. Nordcll . . . . . . . .  . 
Shocs, IUt'II 'S and boys, J. 1\:. 01'1' :)ho(' Cu . .  
Tca ilild cutfcL', C. U. U l'egg . . . . . . . . . . . . . . . .  . 
'l'obncco, cigat's, a llli cigal'cttl.'8, J. �; . Gra n t .  
rroiLet IJI'Cl>tl ratiolls u u d  soap. certain namf'd, 

M. B. HubIJe .. t. . . . . . . . . . . . . . . . . . . . . . . . . . 
'l'l'OllSCI'S, D. Prcscnt . . . . . . . . . . . . . . . . 
Typewl'itel's, I-l. D. C U l'cy . . . . . . . . . . . . . . . . .  . 
Waists, Sahlin COl'sct Co . .  

�7,781 
:.57,782 
37,773 
:n,780 
:n,7Dfj 
37,W6 

:n,7Sfj 
a7,778 
:{7,798 
37,774 

"'atches watchcases, and \\'atch movements,  
Ph i l;ldelph i a  '''atch Cast'  Co . 37, 7 7 l  

'Yhiskit's. H illJel't Brothel's . . . . . . .  3i, 7!)4 
'Y illdm i l ls, pumps, towers, tunks, allli cylin-

th'n;, 11.. G. Murcy Mfg. Co . . . . . . . . . . . . .  37,800 

LABELS. 

"Akins Dropsy CUI'P," fol' dropsy cure, W. 
Aldlls & SOliS . . . . . .  . . . . . . . . . . . . . . . . . . .  S,D09 

"Antigi u , "  fOI' rued icillL', ;1 . I.' .. G !�bone.r . . . . .  8,U68 
" I'�ssl'x BI'H lld ( 'Olldl'lIScd i\ l l l li: ,  fOI' CQII-

lIt'lIsL 'd m i l l;;,  l J i rC's Condt'II:;l.'d :\l i lk Co . . . S,!lGO 
" ( ; I'id [ 1'01l CluiJ Rye 'Vhiskt�y," foJ' r,\'c 

",h i ::.: k ,· POWl'1' & Dl'ul'Y . . . . . . . . . . . . .  8,961 
· ' lll.I l'i foalil ' VCA'ptaiJle Sbampou ToniC unll 

Damll'llff Curc, " foJ' tonic ami dnJl(lt-u ff  
CI l I'C', Childs Drug Co . . . .  S,D6-1 

" I IOlne Brand," fol' canned sa lmon, Gl'iggs, 
ConpPI' & ( ' 0 . . . . .  8.U5:: 

"l1onH' Unwd , "  ful' C;] II IlNi loh�tt.'r, ( j l'ig-gS, 
("00)1C'1' &. ('u . . . .  . . . . 8,n:"·l 

"l\:nrlsi JnciC'1' Ha i l' Rl.'generator," fol' a h : l i l' 1'('- 8,! lGfj 
' jK u�\:��,

I
;;! t��·r .!, b�J��II�:��:, · ·l� .· �1.  1 1  ( 'II  mUll & 

� . . . . . .  &� 
"M�llt Pepsin. " 1'01' clw\\'ing gl;m, Lidwc l l  

G u m  C o  . . . . . .  " . . . . . . . . . . . . . . . .  · . · · · · · , ,  8,0[.5 
"Proof Mal'k," for Cig-HrR. �chlllidt & Co . .. . . . 8,U62 
"Siemprll Viva , " fol' LUNJicinni  prepa nltlOll , _ 

Rio G r,llldc-' l\I('(l irilw Co . . . . . . . . . . . . . . . . . · 8,UG. 
"Split Hock," fol' l I 1 i nC'1':l1 spl'ing wn tC'I', [{.op-

wo k'lInp Bl'o� . . . . . , . . . . . . . . . . . . . .  · · , · : · · ·  8.Q58 
4 ' Stp('pl�cbHS(,. " fol' \\'hi sl;:�·. :\f. \Vf 'i sbr l'g . . . .  : 8,D60 
4 "1'al' Heel rJ'on ic :HI(] Blood PurifieJ'," for 1111'(11-

8,966 
"Ti::':����{'s

C
;r�� ri��ffi�I,I�. 'f��: C��l; 1� l'os�ed r.rPtl8, 

' 4ViSV'V�Jta�!�SCf
l��: 'n '  'h'l{i�: " :t�s·t��·;.lti�e, N. F.. 8, U;)7 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,963 

PRINTS. 
HAl'lllOtll" S Star," fol' cu rcd meats, Armour & 
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"Bafa�lCC(i ' 'R�'

ti()I;� ' 
'f(;I: l 'pl'dlJlg' Bpet Pu l p, " 

for feeds nnd f.'('(l i ng stuffs, NatlOna1 
Stu reh Co . . .  4r.7 

" Ho,·t's  5c Co lo:;I It' . " for colo,l.!I lP, E. 'V. Hoyt & ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 46:, 
4 'Hovt' s 10c COIOg'IIf' , "  fo l' cologne', E. W. Hoyt & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4G� 
°Lif'hig' :-:. · '  fol' be('f tpn, Lit"hig Extract Co . . . .  460 
HQripntl1l R.ug 'VE'3ving', " fol' I'ugs and ca rpets, 

N. K. Davidyan . . . . . . . . . . . . . . . . . . . . . . . . . . . 402 

A printed copy of the sp�clfic� tIon and (lr8wing 
of any patent i n  the forcgol ll.g' list, or any patf'I.1t 
in print issued since 1 863, Will be furnished from 
thi otlice fOT' 10 cents, provided the name al.1t1 
Humber of the patcnt desircd and the date � oe ... ·iven Address Munn & Co., 361 Broadway, New YO\·k.' 

Canadian patents may now be obtained by the in· 
ventors tor anv ot thE' invcntions named in thf' fore
�otllg list. 'For terms and furtber partIculars 
address Munn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC. 
HANDBUCH DER I NGENIEURWI SSENSCHAFTEN. 

Zweiter Band. Del' Briickenbau. 
Dritte vermehrte Aufiage. Die eiser
nen Briieken im allgemeinen. The
orie der eisernen Balkenbriicken. 
Bearbeitet von J. E. Brik, Th. Lands· 
berg und Fr. Steiner. Herausgege
ben von Th. Landsberg, Geh. Baurat, 
Professor an der Technischen Hoch
schule in Darmstadt. I n  erster und 
zweiter Aufia,ge von Dr. Th. Schaffer 
und Ed. Sonne. Mit 186 Textfiguren, 
Sachregister und 6 lithographierten 
Tafeln. Leipzi g :  Wilhelm Engel
mann. 1901.  Pp. 374.  Price, paper, 
$4.25.  

W e  have had occasion p,·eviously. in these 
columns, to comment upon the first volume of 
the Handbuch. We regret that o u r  very lim
ited space prevents u s  from devoting to the 
second volume the extensive " eview which it 
deserves. 'l'he book i s  certainly one of the 
most exhaustive treatises on modern civil en· 
gineering that has come to o u r  notice. Prof. 
Lalldsbe'·g and h i s  col leagues deserve the 
thanks of evel''y engineer fol' the . painstaking 
manner i n  which they have t reated one of the 
broadest of modern scientific subjects. 

How TO MAKE BASKETS. By Mary White. 
New York : Doubleday, Page & Co. 
1 901. 1 2mo. Pp. 194. Price $ � .  

The twisting a n d  weaving of nature's mate· 
rials, gl'asses) twigs, rushes and vines, into 

useful forms seems almost instinctive in man. 
Perhaps i t  came to him as tbe nest·weaving 
instinct comes t o  birds : for at first he uspd 
it as they do in the b u i lding of his hOllse. I n  

many pa rts of t he world to-day wondel'ful ex

amples of the basket·weavers' a r t  are being 
p" oduced, and basketry i s  also taking a n  im
po,·tant position in manual training. following 
the kinderga,1:en, a n d  enabling the child to ap
ply the principles be has learned t here. He 
sti l l  works from the center out, and weaves 
as he wove his paper mats, btlt permanent 
materia l s  have replaced the perishable ones, 
and what he makes has a n  actual value. The 
present volume gives definite instructions for 
making baskets of a l l  kinds. and with its aid 
tbe reader ought to bave no difficulty In pro· 
duclng handsome designs. The baskets will he 
of permanent value, 

CYPHERS INCUBATOR, 
World's Standard Hatcher, 

Used on 26 Gov. Experiment Stations 
in U. S., Canada, Australia and New 
Zealand; also by America's leading 
poultrymen and thousands of others. 
Gold medal and highest award a.t 
Pan-American, Oct. 1901. 16·page 
circuJar free. Complete catalogue, 
180 pages, 8nl ip.., mailed for 1()c,; 

Ask nearest office for book No. 1M 
OYPHERS INOUBATOR COMPANY, Ihlblo, N. Y., Chieago, III., Boston, Jla&8., New York, N. 1'. 
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who were using it. Thdr .vt:ars of 
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SH�E:!��R�S POULTRY 
and Almanac for 1 902. 160 pages, over )UO illust.rations of fowls, JncubalOrs, Brooders, 

Suvplies, etc. How to raise chickei:!8 suc
their care. diseases al1d retnf'dies. Dia

with full description of Poultry houses. 
All about IncUibators, Hrooders nnd t.horough
bred Fowh, with lowest prices. Price only 15c. 
C. C. SHOEMAKER. llo:!: 283, Freeporl, Ill. 

ELECTRIC SEWING MACHINE MO-
tor.-rJ'he i nstructi"ns and numerous illustrations of de
tai1s contained in tbis article will enab1e any mecbanic 
of average a.biJity 'GO buiid an effiCient motor tlJat will 
operate a sewing machine. 'l'he cost of mnterin1s for 
this machine shouJd not exceed five dol1ars. See SeIEN
TmTO AMERICAN SUPPLEMENT. No. 1210. Price 10 
cents by mail, from this office and from al1 newsdealers. 

ARTESIAN 
W�IIS, Oil and Gas Wells drilled 
by C('lntract to any depth from 50 
to 3000 feet. We also manufac
ture and furnish everything re
quired to drill and completc 
same. Port-able Horse Power 
and Mounted Steam Drilling 
Macbines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for i llus
trated catalogue. Address #t 

AND SUPPLY CO. YOCK. U. S. A. 

1 00% MORE LIGHT 
in useful d irections ,"vithout addition
al cost by using tbe world renowned 

. SHELBY .. USEFUL LIGHT." 
100 tests bave demonstrated conclusively 
lbnt our lamp will diffuse more useful 
liO'bt for less cost. than auy other extant. 
i\fany firms of national reputation use n(J 
othe i' make. rllbe best way to pro�e out 
!oItutement is to try tbe lamp. Write 
for prices and particulars. 
SH ELBY ELECTRIC C O. , 1  00 Fish St.,  S 

WIRELESS TELl!:GRAPHY.- SCIEN-
Tn�[c AMEltICAN SUPPT�EM";:\,T Nos. 1 � 1  ::1. 1 32�, 
1 :l'l� and 1 3'l 9, contain i l l l lstratpd articles on .thls 
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1 "l l .,., 1 '.l t �. 1 2 1  H and 1 30�.  1.'hese papers c':ln· 
stitute a valuable treatise on wireless telegraphy. Pnce 
10 cents each from this office. and nIl newsdealers. 

Cbt CyptWrittr Extbangt 
1 Xl Barclay St., NEW YOR K  
1 2 4 La S a l le  S t. ,  CH ICAGO 
3 8  Bromfield St..  BOSTON 
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209 North 9th St. . 
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432 Diamond 51..  

PITTSBURGH, PA. 
5 North Calvert St. .  

BALT I M O R E ,  M D .  
5 3 6  California St. ,  

S A N  FRANC ISCO, CAL 
We wiU save you from 10 

to 50% ou 'l'ypewriters of all makes. Send fm- Oataloaue, 

Again 
and again, 
for many years, 
under all conditions, 
by countless risers, the 

Ilem i n s i o n  
Typ e w r i t e r  

has been tried and 
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superior merits 
proved. 

New York 
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Built either cablned or open In sizes from 16 to 100 feet 
tn lengtb. For catalog giving full information write 

TrbscoH poat: Mfg_ CO_, 
ST. JOSEPH. MICH. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'!ol Ose.-1'be utthzation of 110 volt 
p.lectl'ic circuits for smaH furnace work. By N. Monroe 
Hopkins. 'Pbil!! valuable article is accompanied by de
tailed worki.ng drawings 011 a large scale, and. the fu)'
na�e can be m,lde by any amateur who is versed in tbe 
use of t.ools. 1'his article is contained in SCIEN'TIFIC 
;6�E�'�Ab� il�t��l\�O���Rr�rla���;, :��
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or by any bookseller or newsdealer. 

'GERf GASOLINE. [NGINES 
S IMPLfST BOAT fN6INEIii MAOf 

I I I I W CAB I N··· OPEN BOATS 
'TZ�iil.ili.iijiii'---'iUlNGrNt CAITlNt;,s, BOAT ,.AAML6 
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Howard Two and Four Cycle 
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AUTO MOBILE 

M OTORS 
Write for Cat. 

Grant Ferris Co. 
'J'rOy, N. Y. 

Patents ,  Trade Marks ,  
C O PY R I G H TS, etc.,  
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861 Broud" uy, New York. 
Branch Officf' : 625 .f St., '" u8blngtoll, D. C. 

Hand·book Sent. Free (In Application. 

" TO WEAR AN D LAST 
'TIS N OT SUR PASSED " 
The construction of F,sk Fabric 
Tires is sucb tbat tbe different 
lay!:!rs in its compc.·sition assnre 
both elasticity and strenAt h. It 
is ext.remely difficult to punc
ture and gives the greatest sat
isfaction to riders of bicycles 
nnd drivers of automobiJes. 

Il1ustrated catalogue maned 
free 
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CUICO'-'HH FA!.!.s, i\1A�s. 

2 Battery Call 
Telephones for 
$ 4 . 50 

GOOd for 600 feet 
Meta l l i c  Circuit. 

2 Genera tor Call 
Telephones for $7.50 

Good for 3 miles single Iron Wire. 
II R"ltteries illcluded.tl Sent. C. O. D. if $1.00 sent wJl·h order. 

FARR & FARR, 1 1 9 W. Jackson Bou levard, CH ICAG O .  

SYNCHIWNOGRAPH.-A NEW METH-
od of rapirlly tranBmittin� inteJ1igence by the a.lternat
in2' currf':.nt. A full description of the interesting' ap
paratus of Crebore and Squier. 13 illu�trations. SeIEN
Tn'le AMERICAN SUI'P',EMENTS 1 1 1 4 and . 1 1 1 5. 
Price 10 cents each. F'or sa1e by Muun & Co. and all 
newsdealers. Send for llew cata1ogue. . 

R e a l Estate Wa nted 
a.nd for sale. If you wa.nt to sell or buy (no matter 
where located) send rlescription and cash price and get 
(FREE) my successful pl.o. W .  M .  OSTRAN
DER, North American Bldg . .  Philad�·lphia.. Pa.. 
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We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICE$. 

MUNN «. CO., Publlshel'8 of the SCIENTIFIC AMERICAN, 36 1 BROADWAY, NEW YO�K. 
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Write for our Free Illustrated Book, 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER ? "  
'Ve tt"!lch �:lectrical Engineering', ElectriC Lightin�. 
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l ustitutt! indorsed by Thos. A. I-:diso ll and others_ 
EJ�ECTltICAL ENGJNE EH J N STIT UTE, 

Dept. A. 240.242 \\r. 23cl St. N ell' York. 
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chelllistry, pressure of liquefaction, its probable future, 
experiments perf OJ medwith it. A most valuable series 
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LET US HELP YOU 
I f  yon have invented anything and want a practical 
working sketch of it, we are gOOd people for you to 
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for ads or auy other purpose. 
A. WEST & CO.,  76 PARK PLACE, NEW Y ORK C I T Y .  

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

Anyone sending a sketch and descriotion may 
quickly ascertain our opinion free wbetber an 
invention is probably patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest aeencv for securing patents. 

Patents taken tbrougb Munn &. Co. receive 
speciaL notice. without chnrue. in the 

Sci¢ntific Jlm¢rican. 
A 'handsom.�ly illustr:1ted weekly, J�arl!est CiT· 
culation of finy scientific -jouTnal. 'rerms: :t3 a 
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ffiN'l'S '1'0 CORRESPONDENTS. 
Names and Address must ;H'compUIIY all lettel'S or 

no I1ttpntion will bc paid til l 'rC'to. r!'his is for 
0111' illformntioll illld Ilot for f'luhlictltion. 

References tv former articles 0 1 '  H lIswprs should give 
date of P<ll)CI' and page or Il Ulu bc l' of question. 

Inquiries lIot ;( nswcrcd in rCiisollHblc time should be 
repeatC'd : corJ'C'spondents 'will hC:H in mind that 
some ans-wers require not a Ji�tlc research, and, 
though Wf' endru-rol' to reply to al1 eithcr by 
letter or in tbi!':t department, each must tak� 
his t U l'll, 

�uyers w ish ing to pll rchase any u l'tide not advert ised in our colu lllns will he fllrnisbed witb 
addresses of bousC's manllfncturing- OJ' cfl lTying 
thE' samf'. 

Special Written Information on mattt�rs of pm'sonal rnthf'r thun gNIf'I'al int ___ ' I'f'st Cllnnot be expected 
without J'eulIIllel'ution. 

Scientific American Supplements I'efel'n,d to may be 
hnd ilt t11P ollicf'. f 'ricf' J O  Cf'nts (,3ch, 

Books referred to promptly supplied on rf'ceipt of 
pl'ice. 

Minerals sent for f'xaminatiou sbould be distinctly 
marked or labf'l£'d. 

( 8529 ) J, A. B. asks : I, Could you 

t e l l  me how to w i l'e in a tmnsmitter on an 
opera stage with two cel l s  of gra\'ity battery, 
to not affect a 'phone ( series) on the same 
l i n e ?  A, You can connect the transmitter in 
the same manner as an extension is connected 
to be throwll in by a swi tch when wanted, 2. 
Is thel'e such a thing as winding n permanent 
magnet so that there w i l l  be a ctll'l'ent pro· 
duced without using batteries ·J A. The tele
phone J'eceivel' is a pennanent magnet wound 
with a coil of w i re, By v i b rating a plate of 
il 'on in front of the iJole of the magnet. a cur· 
rent of electricity is produced in the coi l  of 
w i re, The magneto call or the telephone is 
aoothel' arrangement· fot' pl'oducing a cUl'l'ent 
of electricity w i thout a battery, 

( 8530 ) H,  R. writes : I read recently 

with much iuterest a n ote in the S C I E N 'I' I Ii' I C  
A � I E n l c A N  )'ega l'ding a n e w  system of w i reless 
telephony d iscovered by an Engl ishman, I s  i t  
t o o  early to ask [ o r  deta i l s  of 't he inven t i'on, 
whethel' i t  is simple enough fot' amflteUl" S use, 
and if i t  cou l d easily b z  insta l led in an un
civilized countl')' l i l,e this u p  here " We l i ve 
15 m i les from the l i t t le set t l emen t . aud m tlch 
ueed telephouic communication. The country 
between is neal'ly a l l  bush. and ru nn ing a w i re 
\vould be expensive. YOUI' pape r is a m ost wel
come visitor i n  t he8e wi lds. coming once a 
mont h , A ,  I n  t h e  R rticle to which y o u  refer 
you have a l l  t ha t has appeared regarding the 
mattel', Such inventions a re not yet beyond 
the exper i menta l  st age. The Marconi system 
is proba bly equal to yoUI' demands. 

( 8531 ) J, R. asks : Would the cur-

rent of a half·inch co i l  be dRngerous t o  en· 
cOllliter '? Would i t  k i l l  a pel'son ? A, The 
current (I'om an oJ'dinary induction coil giving 
a half-inch spar};;: would not be dang-erollR to 
most persons. R.v this we mean a ('o i }  whose 
lal'gest SpH 1'1\ iR a hal t'- inch long. a nd which 
is actua ted b)' one 01'  two ce l l s  of bat'tel'y, If 
a coil  wel'e woun el so as to cal'l'y in its pl'imary 
a heavy clIl'rent. and 'the secondary were wou n d  
w i t h  a w i re whieh cou l d  Cal'l'�r a cOITespond
ingly heavy current. the shock from such 
a coil might be fatal.  Thel'e is v o l tage enongh 
i n  forcing a spark througb a h a l f·inch of a i l' 
to force ('urrent enough through a man's boo,v 
to k i l l  h i m. A vol tage much less than t·his  
is u s e d  i n  k i l l ing criminal s  by electricity. 

( 85 3 2 )  Subscriber asks for the compo

nent and proportionate parts of a good welcllug 
c ompound , A, There is nothing better than 
borax and good management for welding steel 
of low grades 01' for welding tool steel to Iron, 
M i x t u res of ten pel' cent sa l ·ammoniac pulver
ized with the borax. also m i x t u res of i ron 
fi l i ngs with the above. h a ve been recommended, 
and specia l compollnclR nrlvel'tised. For i ron to 
iron alone thel'e is  nothing better than clean 
white sand. and w i t h difficult pieces a mixture 
of sand and borax, 

( 85 3 3 )  H. E. G. asks : 1.  What actu

a l l y  occurs when a n  a l ternating cUlTent is r u n  
t hrough an electrolytic so l u t ion . u s i ng lead 
p lates fOl' electl'Odes 'J TheOl'et icRI I ,v , T know 
t hat no electro·chemical action shou ld take 
place, but by experi ment I find that by using 
for the anode a plate of, say foUl' times the 
area of t he cathode, a sort 01' pIa ting IJrOreSs 
seems to occur and a small  a mount of sol u t ion 

is decom posed , A. Houston and Kennelly 
state i n  their book on "A l terna t i ng C U lTents," I price �l by mail : "Permanent electro'pl at ing 
effects can be pl'onuced by alternRting cur· 

l'ents. when certain relations exist between tbe 

size of the a l't ic l e to be plated and the 
st rength of the cu rren t , "  2, H ow a re the 
lamps connected I n  the la rge ca rs of tbe 
Met l'opo l i tan Street Rai l road ? I have noti ced 
that a broken lamp does not a ffect the other 
lamps Rnd that the dasb and overhead sign 
lamps can be ex t ingu ished without affecting 
the I'emainder of the lamps, which would not 
be the case i f  they were i n  series, Have lamps 
with gl'eater vol tage than 220 ever been man
ufactul'ed ? A. 'l'he lamps i n  street cars, us
ing tiOO volts p l'essn l'e, are arranged i n  m u ltiple 
series. five in series of 100 volts each. If a 
series is not c u t  off by the breaking of any 
l a m p  In it,  it may be that an automatic device 
is employed to cut In a resistance equal to 
lamp, 
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SHAVE YOUR SELF AND SAVE MONEY. 
Tt:STH I O N I A V'  t' IlO�1 �I A N \, U8K1t8. 

Our little ' device makes shaving a pleasure. By a simple 
::::rt��(�gA������fi�b:�i�l;�td'gfi�l� ��;,Jather, we overcome 

A RAZOR WITH THE FINEST CUTTI NG EDGE • 

Yo�1' razor's edge bas microscopiC teetb the sbar{>ness of 
���.Cb �����
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yuu read It you wi ll order at once: it is :sO useful i so cheap. F. G. FOWLER & CO., B.·idareport, COIIIl., U.S.A. 

C U S H I o N S 

PAINT that PLfASfS 
by its permanent beauty and wonderful 
durability, us wen as its . .  preserv1n� " PI'O
pertie8 on wood or metal is 

uPerfedion" AIR MA TTRESSES Dixon's Siliu-Gr aphite Paint 
(Trade 1\Iark) 10 Camp-On The Yacht -Or At Home 
THE IDEAL BED OR COUCH 

Lasts fouT times as long as other paints 
and aiways looks well, as it never fades. 
Non-poisonou�. no bad odor, causes no colic 
01' cramps in workmen. Color cards free. Strictly hygienic-Non.absorbent-Odorless. 

A noo� TO 'I'II� IN" AI.II:t-.\ LUXURY }'OR TilE \n:l.I. 
Light weight, and when deilated f;9.U be packed In small space. 

SEND }<'Olt CATAL-oGl1E AND P1UC..- 1.1ST 

Mechanical Fabric Co., Providence, R. I. 

WANTED 
and exhibi t a. 

JOSEPH nIXON CRUCIBLE CO. 
J ersey City, N. J. 

THE STEAM TURBINE; THE STEAM 
I1Jngtne of Maximum Simplicity aud of Highest. r!'her_ 
mol r;fficiency. By P:of. R, H. Thurston, A valullble 
series of articles having' cuts of Borne of the more effi
cient e�gines of tht.s type - tbe Parsons', De Laval, now, 
:�lca; ���� ��I����V��l:b��: fi!�
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SUPPLE"ENT Nos. 1306, 1307 and 1 308. Price 10 
cents each. For sale by Munn & Co. and all newsdealers 

If Your Eye Could . See 
the filth tbat passes through or
dinary wateT faucets you would 
be alarmed and disJlusted. These 
germs are the cause of most dis
eases. Pure water wouln prfwent 
them and rerfec1 ly pu re wat€ l' 
can be produced only by usillg 

Tho H. & 8. Aluminum Disc. theBi�e;k�ef�id Filter, 

I which is constructed 011 the most scjen-

poAI.n
n
t AselltUn InlnUtbme C

cOel
n
,teer

h,aVwlngenS tiflc and hygienic plinciple. Easy to fi. clean and care for. Rapid filtration, 
placed on Diaphragm of Grapho- One gaBon of pure water in 4 minutes, 
���e �8Wg����,s ��n���.li� I Berkefeld Filter Co., 4 Cedar St. ,  New York. 
tng it clear, loud and brill iant. 1 ----------------.:..-----
P.ricc, 'with CompOSition point. 

75c. L · · d A · F S I With genw;ne SappM,'epoint, $I.W Iqui Ir or a. e 
ducer we will carefully ad ust EUGENE C. FOSTER If you will send your Re�ro-

one of our measured French in-
phraJZID Glasses for fifty cent.s 

BICYCLE 

additional. 
Sent, postpaid. on receipt of price. Mon· 

ey ,'ejwn<kd if not sattSjactlff'lJ. 
We aJso manufacture all styes Talk ... 

ng Machines, Horns and Cabinets. 

Hawthorne & Sheble Mfg, Co., Inc. 

TIRE 

Mnscher & Oxford St8., 
Phlludclphl ... 

REP AIRING. - THE 
Mendin,lZ of Single Tube 'L'ires. - A practical article il l us-
�;ir����'���)l�����'�, 1�k����t��;it�

a
���ti:r

a
b
l
�ngl���2�li�� 

and Lbe uSP. of puncture bantls. 9 iJIustl'atillns, ('011-
tui11ed in SUPPLEM.k:::"o''I' 1 1  U'.!, Price ]O cent51-. For 
sale y bM nuu & Co, uucl all new�dealel's. 

Sent by mail if your dealer does not supply you 
WlI1iams' Shaving Stick, - - 2Sc. 
Yankee Shaving Soap, (Round or Square), IOc. Luxury Shaving Tablet, - - 2Sc. Swiss Violet Shaving Cream, - - SOc. 
Williams' Shaving Soap (Barbers'), 6 Round 

Cakes, I lb., 40c. Exquisite also for toilet. 
("I'rlal Size) Williams' Shaving Tablet for 2e. slamp 

u u " U Stick " 10c. u 
T"� only firm ;11 the world 11Jokillg a sprcially o/SHAVING Soaps 

THE J. B. WILLIAnS CO., Glastonbury. Ct. 
LONDON PARIS DRESDEN SYDNEY 

4820 Hazel Ave .. Philadelphia. Pa, 

Overstocked with Sheet Steel 

���� TYPE W H EELS. MODELS LEXPERIMENTAL WDRK_IMAlLIMtHIREKY NOVElTIES IIr. ETC. NEW "-O STENCIL WORKI 100 "".SAU B! N.l', 

IlIATCH FACTORY IlIACHINERY. W. E. 
W I I .I.TAMS. Mfr . •  1001 Monndnock Block, Cbica�o, U, S. A. 

F RE E Catalogue Of  Architectural, :;cientiftc 
und rrechnical Books. 
&���3:;8�

u
l\\���!�e,f����i�r;\�C�

s;:�� 
W M .  T. COMSTOCK . Pub.,  23 Warren St.,  New York. 

SHORTHAND ��Jg�� �.ia 1��?1���::,���
rse 

Pott� Shorthand Colle(fe, Box 33, Williamsport. PIl, 

Wonderful Electric Inventions Free 
Send 2-cent stamp for particulars and catalogue, 

n Una;)! J>UJn�ISllL�G CO., 
Box 'lOU, 1.1'1111, ltUlii!il, 

NEW YORK SHOPPING by a re.pollsible !:ml 
experienced lady. Send for circular. !lIRS. LOUn, 125 East 23d Street, New York City , 

BABBITT ME'rALS.-i::iIX IMPORTAN T 
formulas. 8CIENTU'1C AME:ItlCAN SU PPLl'-;ME:NT 1 1 �3. 
Pr:ce 10 cents. 'For sale by Munn & Co. and all news_ 
dealers. Send for catalollue. 

% H .  P .  GAS E N G I N E  CASTI NGS 
Materials and Blue Prtl'tS. Write for Catalogue 9, 

PARS ELL & WEED. 129·131 W. 31st Street, New York 

MODELS & EX P E R I M E N TA L W OR K .  
lnventlons developed, Special Machinery 

E. V. BAILLARD. Fox Bldg .. Fra nkl in  Square, New York. $3 00 Canfield Coaster Brake. Booklet 
• rde3re:-;�"a�'6��u�j.�!b��"c���I���If. i}: 

C A S H }"'or your Real Estate. Send description 
and lowest prtce. No humbug. Buyers wanted. C. J. CLAUSSEN, 

_________________ C_I_illton, IR. 

I CE ��CPom:�\ �����I::.':.in�il!rif��}�.f.�'k 
MFG. CO .• &'99 Clinton Street, Milwuukee Wi., 

N O VV R E A DY. 

Cotnpressed Air 
ITS 

LA RGE 8VO. 

PRODUCTION, USES AND APPLICATIONS. 

By GARDNER D. HISCOX, M. E.  AUTHOR OF " !llECHANICAL 1l10VE!llENTS." 
820 PAG ES. 547 ILLUSTRATIONS. 

PRICE, bound in Cloth, $5.00. Half Morocco, $ 6. 5 0. 

A complete treatise on the subject of Compressed Air, comprising its physical and operative 
properties from a vacuum to its liquid form. Its thermodynamics, compression, transmission, expan
sion, and its uses for power purposes in 11lining and engineering work ; pneumatic tllotors, shop tools, 
air blasts for cleaning and painting. The Sand Blast, air l i fts, pumping of water, acids and oils ; 
aeration and purification of water supply ;  railway propulsion, pneumatic tuhe transtllission, refrigera
tion. 'rhe AIr Brake, and numerous appliances in which compressed air is a most convenient and 
eCOtlO111ical vehicle for work-with air tables of compression, expansion and physical properties. 

A most comprehensive work on the subject of C01upressed Air. 
� A special illustrated circular of this book ---... 
� will be sent to any address on application, �..il' 

M U N N  & co . �  
Publishers of the SlIItlltifio Amerloan, 361 Jlroadway, New York. 



THEY SET 
THE PACE 

WIN TON 

MOTOR 

CARRIAGE 
as being tbe ideal 
� C i :1 � -. dat

�imrgl�: 
safe. speedy. �'be' 

PRICE $1 ,200. ��?g
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minute detu·it of construction. Costs about � cent a 
mile to run. Hydro-Carbon System . 
THE W I N TON IU OTOR C A R R I A G E  CO., 

48G Belden Street, Cleveland, Oh io. 
Brunches in New York, Chicago, Boston, Philadelphia. 

RUBBER STAMP MAKING. · - T H I S  
article describe� a simple method of mq,king rubber 
staml)S with inexpensive apparatus. A tboruuJlbly 
practical article written by an a.rcateur who bas had ex
oerience in rubber stamp makLDg'. One iJIustraLion. 
Contained in SUPPLEMENT 1 1  I U. Price 10 cents. For 
sale by .. Munn & Co. and all newsdealers. 

Hartford Typewriters made wltb eitberslngle 
or double keyboard. Price $65.00. Catalogne 
on ap.plication. 

HARTFORD TYPEWRITER CO. ,  
412 Cupitol A"l'e • •  Jlnrtf''ord, Conn • •  U .  S .  A. 

A N O N-ST R ETCH A B LE �}t��� 
" EVERY LINK IS RIGHT." 

<fiCl�e:�I(i!J�II!��.�C)) Mailed to any ad-� dress upon receipt 
of $1.00. Send 26 cents for fob. $2.00 per dozen. 

INDIANA ClIAIN C01\IJ�ANV, Indlullupoli .... Ind. 

D O  N OT B U Y  
carefully examined the many lU'W and 

f::i����1 
embodied 
in our com
bination 
two and 
four pas
Belltler 
carriage. 

No water 
used,motor 
cooled with 
our �TOOV
ed pms and 
fOfc'ed air 
�:s\��· 

ridill'� due to our long flexible side springs with swivel
ed etf'cts. Folding front seat for extra passel '�ers . Two 
foot brakes one double-acting hand brake. Eight borse 
power singie cylillder� �10rizontal en�!"ine. Large carry
ing space. Speedy-tuuty �uiles aD hour: lJoQ.werful
tbirty per cent. grades. Welgbt, l,llJO. PrICe, lI§l,UUO, 
K N O X  AUTOMOBILE CO.,  - - SPK I N G FIELD, MASS. 

Hr��:;::�}IIO�,���:n��b2: .. I·����3����c�Il��. Stanhope Street, Boston, l\l:w. 

B��£�\5'JIA��
T 3 3c. 

1-lu. tl'ade·mark red baJ!s. 
Good Colfee.. 12c. Ilnd 150. 
Good 'reas, 3Oc. and 35c. 
C O O K  BOOK F R E E  
t o  customers. bound i n  clcth. 
W,/" PI} .. 2,500 receipts. 
The Great American Tea Cn. 

al &33 Vesey St.,New York. 
P. O. Box 290. 

__ ii Jj'I!1;) ·(t.'IIJ :,.] �;. 
The Exponent of Highest. Art in 

A C ETYlENE  B U R N ERS �'������t�;�t���� 
STA�'E LINE MFG. CO., Chattanooga, �'enl1., 3':'1:>. A. 107 Cbambers St . . New York. 

NfW INGLAND WAT(HfS 
bave a world· wide reputation 
and are made to suit all Borts 
and conditions of people. 
Booklets and Catalogues sent 
on application. 

T H E  N E W  E N C LA N D  WATCH CO. 
37 Maiden Lane, 137 Wabasb Ave., 

New York Cbicago. 
Spreckels Building, San Francisco. 

��!��� $��J:�� 
� . GOLD MEDAL 

AT T B E PAN.A M F.R IC A N  EXPO S I TIU N .  

orSend for new Catalog: 1901 . .JI'II 
Faneuil Watch Tool Company, 

BRIGHTON, BOSTON, MASS. 

Scientific American 

T Y P E W R'I T E KS CHARTER ENG INE 
AbBolutely New MAN H A TTAN at mucb less 'har 
manufacturers prIces. Second-hand, all makes. Sena. 
tor Oatalogue. USED ::YA:iAb�E 
F. S. WEBSTER CO., 333 Congrel8 St . •  Boston, MaSs. FOR ANY PURPOSE 

Stationaries. Portables, Sawing I) utfits, 
Hoisters E n g i nes and P u m ps. 

Scalns All varietIes at lowe"' prICes. Rest Railroad FU"'I�G.soHn", Gas, Disti llate. - ,;, . . Track and Wagon or �tock Scales made. Send to'/' IllustJratp(Z vataloQue ORl.d l'e"U-
Also 1(0) useful articles. inCludln

� 
Safes. monials, and State Your Power l!{eeiLs. 

Money. LiS�:��.}18���A
e
�'�;�YA

c
:��-J����j,�cgj"o�"ij� · CHARTER GAS E N G I N E  CO . . Box 1 4 8 .  STER L I N G .  ILL. 

1 P:?:iP !O�.� a�:�����:::'teB for $ 25 
The "WILLARD STEEL RANGE" 
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GUA U A NTEEll '1'0 n .� A S  ltEPRESENTEll. Write for free descriptive 
circular.s and testimonials from parties in your section who are using' one. 

WM. O. WILLA RD, Dept. 1 4 ,  6 1 9  N. 4th St., St. Louis, Mo. 
AGENTS WANTED TO SELL FUR CASH OR ON CREDIT. 

FEBRUARY' 22, 1902� 

�ffli�AFt5 
-M A D E  AT KEY W £STJ-! These Cigars are manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana - to· 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the l :ney• Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

Spirit. 
TUADE MARK. 

A Chemically Pure 1I1etbyi Alcobol. Price in bbls. 
and % bbls . . $1 50 pel' �al1on. Columbian Spirit cannot 
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99 per c�nt. of pleasant odor and free from impurities. 

M A N H ATTAN S P I R IT CO
BUFFALO, N. Y. 

B R I ST O L ' S  
RECORDING INSTR UMENTS. 

Pressure Gauges, Vacuu:o;a. Gauges. Volt .. 
meters, A.mperemeters, Wattmeters, and 
'J bermometer8, make continuous records 
Day ana }!I.TiQht. Win pay for themselves. 
�eil1r�ni!J3��,

e
rr�a��]�1�.r:;:"anJ:regi:ct�,� 

lars ana Specinum Ohart. The Bristol Comnany .W aterbury Conn. 
SILVER ]lIEDAL PARIS EXPOSITI O N.  

JESSOP'S S E E LTHB\�rr 
fOR TOOLS, S AW S  I: TC. 

W� ..IES.SOP 6< SONS t:g 91 JOHN ST. NEW YORK 

( VIE W OF TRAIN BEA RING FOURTEEN GRIFFIN MILLS TO lOLA CEMENT CO.) 

MOST SATISFACTORY AND ECONOMICAL." 
lOLA PORTLAND CEMENT COMPANY. 

BRADLEY PULVERIZER C O . ,  Boston, Mass. 
DETROIT, MICH., Oct. 16, 1900. 

Gentlemen : - Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
:rt.1:ills in our plant. The writer has had a lar

f
e experience with most kinds of grinding machinery, and is prepared to say that for grind

ing Portland cement clinker the Griffin Mil is the IUOSt satisfactory and economical grinding machine on the market. 
Each of the above mills has at limes run over ten barrels per hour, and on long runs has averaged nine and a half barrels each 
per hour. Yours truly, lOLA PORTLAND CEMENT CO., 

(Sgd.J Per JOHN T. HOLMES, Ma1lagi1lg Director. 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 

TH E BRAD LEY P U LVER IZER CO., BOSTON. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SCIENTIFIC AMERICAN 
AUTOMOBILE and 
OUTING NUMBER 

I SS U E  O F  M A R C H  1 st 

32 Pages, Colored Cover. 35 Engravings, Price 10 cents 

�CIENTIFIC 
}J A.MERICAN 

AMONG T H E  SUBJECTS TREATED ARE 

Automobile Racing 
Automobile Shows 

Automobile Equipment 
Automobile Records 

Steam Automobiles 
Gasoline Automobiles 

Electric Vehicles 
Carbureters 

Mufflers 

RepaIring Tires 
. Pleasure Launches 

Pleasure House Boats 
·Bicycle Whirl 

Ml1NN & co.,. PbbUshers,. 361 JJroaclwa!}, New York 

}lanufac_ 
turer of 

E l ectrical, 
Mechani
cal and 
Scientific 
Apparatus 

FRBDBRICK 

Factory 
E q u ipped 
with the 
Latest 
Tools and 

�e�eaa�aaeee�aee�����eae� 
: · O·I L:�SMEi..·T7E R-�M i N E·S 

. \ 
� Dividend_Paying Min.in.g, Oil .... n.d \II � Smelter Stocks, Listed .... nd \II � Unlisted. our Specialty, \II � \II I D��g�}B��k���i�X !e��· i � Members N. Y. Consolidated Stock Excbange. \II 
� 66 B R OADWAY & 1 7  NEW ST .. N E W  YORK. \II 
t Booklet.s giviuA' Ollr su<:cessful plan for re!llizing the Itll:g� ! 
�,:o Intcrcl!!t nnd protlt@. of iegitiJl1!lle lllillillg, oil �Hd '" 
� Sllleiter in\'o::strnell!ll, Slib. blanks, full plirticlliars, etc., I!!cnt \Ii .�. free 011 tll)I) I I �ntloll. I,l; ""' . ..,�'.'.""L.'.'.'.""""L.'.""..,..,..,..,..,""'.�E:. ·�e""'C:'e:ce ..... 
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SEN�ITIVE LABOR ATORY BALANCE. 
By N. l\{onroe Hopkins. Tbis "built.:up " laboratory 
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by any amafeur S�il1ed in the use of tools, alJd it wi 11 
work as well as a $125 balance. 'llbe article is accom
panied by detniled working drawings showing variuus 
stages of the work. r:rbis article is contained in SCiEN. 
TU'W AMERICAN SUPPLEMENT, No. IJ 84. Price 10 
cents. For sale by MUJ<N & Co .. 361 Broadway, New 
York City� or any bookseller or newsdealer. . 

GetYour Share Of The 
COMFORT 

New model now ready 
for men of heavy 
work ; also small size 
for boYB. 

the 

SUSPINDrn 
50 cents everywhere, 
or by mail postpaid. 
C. A.. Edgarton Mrg.Co. 
BOI 222 Shirley, ilia .... 




