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TIrE NEW STAR IN PERSEUS, 
A sensation has been produced in the realm of stellar 

science by the recent di scovery of a temporary star 
whose brightness exceeds that of any other object of 
that class which has been observed in the last three 
centuries. On February 21  Dr. T. D. Anderson, of 
Edinburgh, a well�known amateur astronomer, de� 
tected this celestial phen omenon in Perseus, a little, 
south of Alpha and east of Beta in that constellation. 
Although the accounts regarding it are not altogether 
accordant, it would seem that at its maximum it ex� 
ceeded Capella in brilliancy, and almost rivaled Sirius.  
And this culmination appears to have been reached 
on Sunday morning, February 24. Since that time 
the star has perceptibly diminished in splendor. Dur
ing the early part of last week It was of about the first 
magn itude, and di stinctly i nferior to Capella, but 
brighter than its most conspicuous neighbors in Per
seus, whi ch are second magnitude stars. A little later 
even a novice could see that it  had faded still farther. 
Upon receipt of news of the discovery the Harvard 
photographs of that region of the heavens made for 
a month previous were examined. The plate for 
February 1 9  showed the new star, but with a magni
tude of less than 10.5.  I t  also appeared on the plates of 
February 2 ,  6 ,  8 ,  and 18 .  

I t  i s  necessary to go baLl: to the famous outburst 
observed by Tycho Brahe i n  1 5 7 2  to find with certainty 
one which surpassed this in brightness. Tycho's star 
appeared in Cassiopeia, and i s  sai d to have equaled 
Venus at her best. Kepler saw another in 1604, but it  
i s  impossible to say whether it beat the new star in Per
seus or not. Scarcely more than a dozen temporary 
stars have been reported since that time, and not one 
has matched the latest. Indeed, some of them have 
been invi sible to the naked eye, or else, while bright 
enough to be seen without instruments, were detected 
only by the camera. The last di scovery of a naked
eye temporary star occurred in January, 1 8 9 2 ,  and 
was made by the same Dr. Anderson who found "Nova 
Persei." It  was in Auriga, only a short distance from 
the recent luminous outbreak, and not far from Cassi
opeia, the site of Tycho's star. Pickering has called 
attention to the fact that nearly all of the fifteen stars 
which he enumerated appeared either in or near the 
Milky Way, a coincidence that he thought was not 
without significance. 

Astronomers designate celestial developments of this 
kind "new stars ; "  but the phrase is misleading. Those 
who are versed in such matters do not imagine that 
these sudden appearances represent fresh creations, 
but suppose that something invisible before has be
come visible. But even so, the phenomenon presents 
a mystery of tremendous interest, both scientific and 
popular, and there has been much speculation as to its 
cause. 

I t  has lieen suggested, for in stance, that chemical 
combinations might occur in the atmosphere of an orb 
which had cooled down from incandescence to a bare
ly luminous condition, and that these combinations 
would evolve enough heat to produce a vivid light for 
a short time. Zollner conceived that a star with a 
thin crust over its molten mass might meet with an 
accident that would rupture the covering, and liberate 
an immense quantity of glowing material. Lockyer's 
notion has been that two vast swarms of meteoritic par
ticles, flying i n  different directions, meet in space, and 
are made to glow by friction. Others have believed that 
two sun s or stars, once hot and brilliant but since 
grown cold and dark, come into colli sion. Should such 
a thing happen the energy of motion would be con
verted into thermal energy, and the two bodies might 
be set on fire. 

A theory somewhat aki n to these last two was p ro
posed by Wilsing a few years ago. Klinkerfues had 
previously tried to account for the flash of a certain 
class of variable stars on tho hypothesis that the ro-
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tation of a satellite around its pri mary raised an im� 
mense tidal wave o.f oIJScuring atmosphere, sweeping 
it to one side and more fully revealing the partially 
hidden luminous surface below. 'Wilsing fitted this 
theory to temporary stars by supposing that some huge 
wanderer in space, like a dark sun, passed near enough 
to another body to produce similar effects, but on a 
larger scale. Seeliger has shown that tidal action 
could hardly last more than a few hours, but Hcheiner 
remarks that it might serve as a trigger to liberate 
forces that would not exhaust themselves for a long 
time. The Klinkerfues�Wilsing theory commended it� 
self more strongly than any of the others just men� 
tioned to Sir William Huggins, the eminent English 
astronomer, although it has not been generally ac
cepted. 

A hypothesis advanced by Seeliger soon after the 
appearance of Nova Aurigre has met with more favor, 
as it can be better reconciled with observed phenom� 
ena. According to thi s authority, only one solid body 
is  concerned in the business, and this encounters a 
nebula. Now a nebula is supposed to be an exceedingly 
attenuated collection of matter, either gaseous or dust� 
like. Yet when one reflects on the almost inconceivable 
velocities at which the cloud and dark orb come to
gether he can understand that a good deal of heat must 
be devel oped . The friction might be of short dura
tion, and the effect on the invading body would not 
extend to any great depth, yet for the time being the 
result might be eminently pyrotechni c .  The surface 
of the dead star would become incandescent, and pos
sibly some of its material be vaporized. At the same 
time parts of the nebula would also be heated and 
cau sed to glow. Thus there would be two sources 
of li ght, though the latter woul d be temporary. There 
are strong reasons for suspecti ng that the recent out
burst in Perseus represents an occurrence of this sort, 
and that the star and nebula will di sappear from view 
after a few weeks or months. 

The evidence on which this supposition is  based is 
suppl ied by the spectroscope . That instrument showed 
conclusively that in Nova Aurigre at least two objects 
were concerned, because there were two different spec� 
tra, one superposed on the other. There was the char
acteristic spectrum of a nebula. and the spectrum of 
an incandescent solid over which some incandescent 
metallic vapors floated. The same state of things was 
also indi cated, but less distinctly, in the case of the 
temporary stars in the Northern C rown ( 1 866 ) and 
the Swan ( 1 8 7 6 ) .  And already the same combination 
has been imperfectly revealed in the observations of 
Nova Persei. Incidentally, it  may be remarked that 
the nebular spectrum of the star in Nova Aurigre lasted 
much longer than the stellar spectrum, and that when 
last observed with a telescope it  presented the appear
ance of a ball-like nebula. 

The spectroscope betrays motion as well as com
position. And Campbell estimated that the two ob
jects involved in the production of Nova Aurigre moved 
toward each other at the rate of 550 miles a second! 
Lockyer is  said to have put the combined motion in 
the new star in Perseus at 700 miles a second. Possi
bly thi s is an over-estimate. because Campbell reports 
that relatively to the solar system the star seems 
to be nearly stationary. 

As yet the di stance of Nova Persei from us cannot 
be guessed. It  may be fifty light years away, and it 
may be a thousand .  It has been in existence too short 
a time for any parallax work to be done with it. But 
the chief matter of interest is the nature of the event 
which the object reveals, and not the preci se location 
of the scene. 

. ' .. . 
AN IMPORTANT TELEPHONE PATENT DECISION, 
The United States Circuit Court for the District of 

. Massachusetts has just handed down a decision in the 
suits of the Ameri can Bell Telephone Company against 
the NaL'�nal Telephone Manufacturing Company, and 
the American Bell Telephone Company against the 
Century Telephone Company, for i nfringement of the 
famous Berliner patent, No. 4 6 3 , 5 6 9 ,  dated November 
17, 1 8 9 1 ,  for microphone attachment for telephones. 

A few remarks concerning this patent, and its his
tors and litigation, may be of interest at this time.  

As is  well  known, the transmission of speech by 
telephony requires two instruments, the first, the trans
mitter, into which the speaker talks, and the second, 
the receiver, at which the hearer listens. Mr. Bell 's  
patent of 1876 described an instrument which could 
be used interchangeably for either of these purposes. 
I n  1 8 7 8  Mr. Edi son and Mr. Blake produced transmit
ters, both unlike Mr. Bell 's ,  and differing from each 
other in detail, but operating on the same general 
principle. They both belonged to the class of trans
mitters called microphones, the di stinguishing feat
ure of which is  that the undulations of the electrical 
current by rp.eans of which the sonorous vibrations of 
the air in the transmitter are caused to be reproduced 
in the receiver, are caused by variations of pressure 
between two electrodes remaining constantly i n  con
tact, which variations of pressure are caused by the 
vibrations of the diaphragm of the transmitter. 

The Bell company acqui red title to both these pat
ents, and enjoyed the exclusive right to the u se of 
saht inventions during the life of the respective 
patents. 

About the time that the patent on the Blake trans
mitter was expiring, the public were astonished to 
learn that a patent had just been i ssued to the Bell 
company, covering in the broadest possible terms the 
identical mi crophone transmitter for which the tele
phone subscri bers had been paying rentals in the past. 
and under which new patent the Bell company would 
be entitled to exact a continuance of the same rentals 
for the same instrument for seventeen years longer. 

An examination of the files in the Patent Office, then 
for the first time accessible to the public, showed that 
the application for this new patent had been filed by 
Emi le Berliner, June 4, 1 8 7 7 ,  and had become the 
property of the Bell company in 1 878 , and had been 
controlled by that company to the time of its issue . 

The extraordinary delay in the issue of the patent 
( the appli cation being all the time under the control 
of the Bell company ) ,  coupled with the manifest i nter
est of that company to prolong its monopoly by means 
of that delay, prompted the United States, in 1 8 9 3 ,  to 
bring suit against the Bell company and Berliner to 
set aside and cancel the said Berliner patent. On 
January 3, 1895, the United Stat.es Circuit Court en
tered a decree setting asi de and canceli ng said patent. 
On appeal to the United States Circuit Court of Ap
peals for the First Circuit, that court, on May 18, 1 895. 
reversed the decree below, and directed a dismi ssal of 
the bi ll of complaint. Thereupon, the United States 

'took an appeal to the United States Supreme Court, 
and on May 10, 1 8 9 7 ,  that court rendered a decision 
affirming the decision of the United States Circuit 
Court of Appeals. 

The suits just decided by the Circuit Court were 
brought to enjoin the defendants from maki ng, using. 
or selling telephones embracing or containing a micro� 
phone attachment substantially as claimed in the said 
Berliner patent. The court, on the 27th inst., dis
mi ssed the bi ll of complaint, holding the Berliner 
patent to be void ,  and anticipated by the Edison and 
Bell inventions. 

The Bell company will undoubtedly take an appeal, 
and the public will await with interest the ulti mate 
decision which will confirm or destroy the Bell com
pany's monopoly. 

. '  ... 
THE SLABY SYSTEM OF WIRELESS DUPLEX TELE. 

GRAPHY. 
From an ill-understood curiosity wireless telegraphy 

seems at last to have become an i mportant and valu
able branch of electrical science. Much of the credit 
for this evolution is due to Pro}'. Slaby, of Chari otten
burg, and to his indefatigable collaborator, Count 
Arco, both of whom have systematically i nvestigated 
the phenomena of the Hertzian waves and formulated 
laws by which these phenomena can be explained. 
As a result of their labors, the uncertainty and whim· 
sicality of wi reless telegraphy have disappear6d. 
Much that was formerly considered indispensable in 
the ethereal transmission of electri cal waves has been 
proven unnecessary, and even" disadvantageous. 

The balloon at the upper end of the transmitting 
wire, supposed to serve the purpose of increasing the 
capacity ; the peculiar plates at the receiving station, 
formed like butterfiy-wings, and likewise desi gned to 
in crease the capacity ; the careful insulation of the re
ceiving wi re from the earth ; and other details of the 
old system have been rudely thrown aside. Nothing 
more is heard of the law that the distance to which 
messages can be transmitted is proportional to the 
square of the length of the transmitting and receiving 
wires. That there is a definite rela�ion between dis
tance and length of wire or height of mast may well 
be assumed ; but that relati on, whatever it may be" 
plays no very important part in Slaby's system, since 
the tension to which the coherer is subjected is aug
mented by means different from those hitherto known. 

The waves sent forth by a transmitter loop are aug
mented by a condenser. An induction coil is con
nected with the upper end of the loop, and is so wound 
that it permits the passage of low-frequency currents. 
but checks the high frequency currents generated by 
the discharge of the condenser. At the moment of dis
charge the loop acts as a single vertical wire. By 
varying the nature of the induction-coil and the con
denser, waves of any length can be sent forth. At a 
lecture delivered before the German Emperor, waves 
varying i n  length from 140 to 600 meters were utilized. 

I n  direct opposition to Marconi ,  Slaby ground s  his 
receivin g�wire. An ordinary lightning rod i s  used 
instead of a mast. If the length of the receiving wire 
be exactly one-fourth the wave length, a node is  
formed at the connecting-point with the earth, and the 
maximum amplitude of the alternating tension ap
pears at the upper end. Evidently the coherer should 
be attached to the point of greatest amplitude ; but 
such an arrangement i s  impossible i n  practice. The 
difficu lty i s  very E'imply and ingeniously overcome by 
connecting with the receiving-wire at the earth�node 
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a horizontal auxiliary wire of equal length. At the free 
end o f  this horizontal wire the wave-amplitude i s  
equal to that o f  t h e  upper e n d  of t h e  m a i n  wire.  To 
the free end o f  this auxiliary wire the cohereI' is  at
tached .  The auxiliary wire need not be extended in a 
straight line; it can be wound to form a coil .  

I f the main receiving-wire, which i s  usually a 
lightning-rod, and which cannot, therefore, be readily 
lengthened and shortened , be subjected to the acti on 
of electrical waves of greater length than the wire can 
receive, it is necessary merely to lengthen the aux
iliary wire in order to receive the message. In this 
manner a nodal point can be formed in the auxili ary 
wi re, so that the receiving-wire may be subjected to 
electrical impulses by which i t  would not otherwise 
be influenced. The auxiliary wire in Slaby's system 
is of the utmost i mportance ; for by its use the receiv
ing apparatus will  be affected only by certain waves. 
Thus Prof. Slaby has succeeded in overcoming one of 
the most glaring deficiencies i n  wireless telegraphy
the impossibility of secretly transmitting a message 
to one station alone. 

I n  order to increase the effect of the waves, a 
peculiarly wound induction coil i s  placed in the circuit 
between the cohereI' and the auxiliary wire. The coil  
Prof.  Slaby terms a " multiplier." By means of this 
instrument a trustworthiness and certainty of opera
tion have been attained which are as gratifying as 
they have been conspicuously lacking in previous 
methods of ethereal telegraphy. 

Not the least interesting feature of  Prof. Slaby's in
vention i s  the possibility of receiving two messages 
simultaneously at a single station-an end which has 
been attained largely by means of the auxiliary wire 
of variable length already mentioned. 

. ' . .  

A TRIUMPH OF INGENUITY AND A PATENT WITH 

A HISTORY. 

When we consider the inventions of the latter end 
of the Nineteenth Century we are sometimes i mpressed 
by the enormous amount of inventive skill which is 
required to put all the lla:·ts of a compl icated mechan
ism into that juxtaposition which enables them to per
form proper ly their delicate offices in harmony. Many 
inventive minds capable of conceiving great i deas in 
thei r generalities are lacking i n  that knowledge of 
mechanical minutire which alone would qualify them 
for puttin g  their ideas into practice. When a per
son combines these two qualities the full triumph of 
inventive genius may then be attained. One o f  the 
most remarkable examples of the union of large ideas 
and broad principles underlying a complicated train of 
mechanical operations, together with a most elaborate 
working out of movements and details, i s  exhibited by 
the Paige typesetting machine, invented by James Will
iam Paige, of Hartford, Conn.,  now of Chicago. The 
machine, which sets,  justifies and di stributes foundry 
types with wonderful speed and preci sion, i s  probably 
the most complicated piece of mechanism ever de
vised, and i t  i s  gratifying to know that the present 
owners of the patent have presented it  to Cornell 
University, where it  will ,  for all time, remain as a 
monument to the painstaking care of an inventor who 
spent seventeen years of his life perfecting it.  The 
machine as i t  stand s  has 18 ,000  active elements, in
cluding 800 journal bearings. While the work pro
duced was of the first grade and the machine was suc
cessfully operated by The Chicago Herald, the cost and 
complexity rendered i t  i mpossible for use on a com
mercial basis, machines costing one-seventh or one
eighth as much performing work which was entirely 
satisfactory and without any of the risks of a break
down which would be always present in a machine 
having 18 ,000  paris. The machine i s  described in detail 
elsewhere. I t  will be interesting to trace the history of 
an invention and a patent which for size and complex
ity is the most celebrated upon record. 

There are three patents which were i ssued sim
ultaneously on Ottober 15, 1 8 9 5 .  T h e  first patant had 
31  sheets of drawings, 28 pages of specification, and 
130 claims; the second patent had 163 sheets of d raw
ings, 46 pages of specification, and 1 4 6  claims; the 
thi rd patent, of which Mr. Charles R. North, of Chi
cago, was joint inventor with Mr.  Paige, had 8 1  sheets 
of drawings, 4 9  sheets of specification, and 1 7 2  claims, 
and referred particularly to the justification of the 
type. This made a grand total for the three patents 
of 275 sheets of drawings, 123 sheets of specification, 
and 613 claims. The largest patent, No_ 547 ,860 ,  
is  really a volume in itself, and the d rawings are  
very handsome and include i n  the 1 6 3  sheets 4 7 1  
figures a n d  1 , 0 7 5  figures of reference. 

The application was filed August 19, 1 8 8 7 ,  with the 
customary government fee of $15. The file was signed 
for allowance by James Q. Rice,  examiner, on March 
22,  1895.  The notice of allowance was dated March 
26, 1895 ,  and the final fee of $20 was paid Septem
ber 23, 1895 ,  and the patent i ssued in due course on 
October 15. The first official letter was dated on 
March 15 ,  1888 ,  or about seven months after the case 
was filed. The second official letter was more than 
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two years later, on May 5, 1890; other official l et
ters were dated April 1 4 ,  1891 ,  and July 1 8 ,  1894. 
The long waits between the official letters show the 
enormous amount of work which had to be done by 
both the attorneys and the Patent Office before the 
various actions were taken. Mr. Giles S. Rafter did 
practi cally all the work of examination of the appli
cation in the Patent Office, and we are indebted to him 
for much of our information. The patent attorney 
and the draughtsman went to Hartford, where Mr. 
Paige was then living, and where he had his machine, 
and prepared the application. It i s  said that the at
torney 's  fee was $10,000 for the patent to which we 
refer, and the draughtsman received $2,000 for his 
services. The applicati on as presented included 204 
sheets of drawings, but during the course of the 
application through the Patent Office the number of 
sheets were cut down by eliminating all the illustra
tions that were deemed unnecessary. Thi s was done 
with a view to save as far as possible the expense of  
issuing the patent. Mr.  Paige changed attorneys and 
the whole case was rewritten. Subsequently Mr.  
Paige removed to Chicago and establi shed a factory 
for manufacturin g  the machines. His new attorney 
in turn rewrote the case, and the patent as i ssued is 
the result of his labors. There is  something tragical 
about thi s case, for one of the examiners who worked 
upon it and who signed the first official letter in 1 8 8 8  
d i e d  in 1 8 9 0  or 1 8 9 1 ,  a n d  t h e  patent attorney who 
originally prepared the papers died insane, and Mr. 
Charles H.  Richardson, who was acting examiner, and 
who signed the third official letter, also died insane, but 
as he had little to do with handling the case i t  i s  not 
thought that the application was responsible for his 
misfortune. 

When the Patent Office considered the application 
for the large patent, it  was suggested on behalf of Mr. 
Paige that the assistant examiner go to Chicago and 
examine the applicati on in connection with the ma
chine. The Paige people were notified that they would 
either have to bring the machine to vVashington or 
pay the examiner's expenses to go to Chicago to ex
amine the machine, and as it  would have cost from 
$6,000 to $7 ,000 to bring the machine to Washington 
they naturally preferred to pay the assi stant ex
aminer's expenses. The then Commissioner of Pat
ents, Seymour, peremptorily refused under a rule to 
permit the examiner to go, but the examiner sug
gested that this was an extraordinary case and asked 
permi ssion of the Commi ssioner to bring the case to 
his room for inspection. Thi s was done, and the papers 
and drawings were about all that the man could car
ry, and the Commissioner consented to send Mr. 
Rafter to Chicago. The latter spent five o r  six weeks 
in Chicago, being engaged part of the time in the 
attorney' s  office and part of the time in the factory 
examining the machine. The machine as ori ginally 
built was 18 or 20  inches too long, and while Mr. 
Rafter was in Chicago Mr. Paige had a large corps of 
d raughtsmen with a chief draughtsman at $10,000 per 
annum, and four assistant draughtsmen engaged in re
organizin g  the machine to reduce its length, as de
sired. They had a large vault in  which the work
ing drawings were kept, and it is estimated that i t  
contained about 1 0 , 0 0 0  sheets, 3 b y  3 feet, of working 
drawings of the machine i n  hand. At that time they 
had in the factory one complete machine, and one 
machine in course of construction. 
kept behind a dozen locked doors. 

The former was 
Mr. North, the 

joint inventor, was a skilled mechanic,  and was one 
of Mr.  Paige 's  workmen who had been helping him in 
developing the justifying apparatus. The government 
was naturally put to very heavy expense besides the 
actual expen ses of examining the case. I t  is estimated 
that it  consumed about $1 ,000  of time of the various 
Patent Office officials before maturing into a patent, 
and when issued the usual rule had to be followed of 
providing copies for sale at the regular price. As 
,the text was about $2 .60  a page and 93 cents a page 
to reproduce the drawings, this, combined with the 
cost of paper and printinl'l', made the cost of the first 
e�ition over $6 a copy. The larger patent is as big 
as a good-sized book, and the three together make an 
im:)osing volume. 

...... 

A NEW PERMANENT PHONOGRAPH RECORD. 

When the phonograph first made its  appearance, in 
1878 ,  it  took a remarkably strong hold on the imagina
tion both of scientific men and of the general public .  
I t  was prophesied at the time that public  speeches 
would be dictated and reproduced before audiences 
in any part of the country ; letters would be spoken 
instead of written, and reuttered in the accents of the 
sender's own voice; and, greatest of  all perhaps, the 
voices of great singers and noted men would be pre
served for the instruction and delight of future gen
erations. 

Up to the present time, the instrument has been 
put to these uses to a very limited extent, to the last 
one scarcely at all .  The wax records ordinarily used 
are not adapted to the purpose, because they are not 
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sufficiently durable. They are frail and easi ly defacell, 
and gradually wear out after being used a few times. 
There are now, however, two or three satisfactory 
ways in which phonographic records can be preserv<ld 
indefinitely, the most interesting of which, perhaps, 
is  described in a recent patent of Mr. Edison's. From 
an ordinary wax record he produces a very perfect 
duplicate made of silver with a thin plating of gold. 
There seems to be no reason why such records will not 
last for centuri es, and a collection of them, preserved 
perhaps by our museums and learned institutions, 
should be of the highest value to the future student 
of history, language and music, more especially as it 
i s  possible, by processes already well known, to obtain 
from them at any time an almost indefinite number of 
excellent copies.  

The reproduction of the voice given by the phono
graph is  still  somewhat di sappointing, and leaves 
much to be desired as a means of studying language; 
but there can be no doubt that if  we had a collection 
of records made, say, in  the age of Elizabeth, and as 
perfect as those now produced, we would learn much 
o f  the speech of the sixteenth century. 

Mr. Edison's process i s  simple but interesting. He 
takes a copper electroplate of a wax record. This 
copper relief obtained i s  then electroplated with silver, 
the surface of which, next the copper, of course has 
precisely the form of the original wax surface. The 
copper matrix is then di ssolved away with acid .  

In the electroplati ng process the wax record is  re
volved under a bell-jar, in a Crookes vacuum, through 
which an electric discharge is passing between elec
trodes of gold .  This causes a di scharge of a vapor or 
infinitesimal parti cles of gold,  which attach them
selves to whatever they strike, forming a continuous 
coating of excessive thinness, and following the out
line of the surface with absolute fidelity. Upon this 
coating the copper matrix is plated, to form the inside 
surface upon which the silver is  deposited when the 
wax is removed. 

The gold, like the silver, being unaffected by the 
acid used, remains as a plating on the silver record 
when the copper matrix is dissolved away. The 
amount of gold used i s  scarcely appreciable, and the 
silver may, of course, be a thin shell, backed up by 
other material, so that the records are not as expen
sive as might be supposed from the materials em
ployed .  

. ' .. . 

THE POLLOK MEMORIAL PRIZE. 

From time to time we have called the attenti on of 
inventors to a prize of 100 ,000 francs ( $20,000 ) ,  to be 
known as the Anthony Pollok Prize, offered by the 
heirs of the late Anthony Pollok, of Washington, who 
lost his life in  the fatal collision of the steamship 
"La Bourgogne" with the "Cromartyshire," off Sable 
I sland,  nearly three years ago. The prize, i t  will be 
remembered, is  to be awarded to the inventor of the 
best device for fulfilli ng one or all of these conditions, 
to wit: To prevent collision at sea, to save the ship 
in case of collision,  to save the passengers and crew 
collectively in case the ship is abandoned. 

Previous experi ence has shown that many devices 
and apparatus offered could not be practically relied 
on in case of accident, owing to the limited number 
of the crews of merchant vessels. I t  has therefora 
been decided to exclude devices designed to save indi
viduals separately, such as life belts, waistcoats, 
buoys, etc. ; such apparatus which encumber the decks 
so as seriously to interfere with the carrying ca
pacity both as to passengers and freight, or such as 
could not be readily adapted and used on ships now in 
general service; all  i mprovements or modifications of 
inventions already recognized as insufficient for the 
purpose of saving the passengers and crew collectively, 
such as l ifeboat davits, oil-throwing devices, etc . ; rafts 
o f  all kinds which must be mounted, assembled or in
flated at the time of the accident; and hatch covers, 
deck houses, etc., which are designed to float automat
i cally when the ship sinks. 

The devices and inventions may be presented i n  
full size ready for trials, or models a

'
nd d rawings show

ing all details may be submitted. 
The competition will be opened at Havre on Septem

ber 9, 1901.  
The jury, whose names will  be published later,  will 

consist of men whose competency is  unquestionable 
and will have power to prescri be tests and trial"!. All 
possible facilities will be offered to the inventor ; but 
all expense must be borne by him. The exposition of 
devices entered in the competiti on will be held at 
Havre under the auspi c<ls of the Chamber of Commerce 
of that city. No charge will be made for space, or for 
the care of the exhibits. I f  the exhibit be marked 
"Prix Anthony Pollok" no duty will be exacted by the 
French customs officials. 

The devices must be delivered free of charge at 
Havre between August 1 and September 1 ,  1901, and 
addressed " Concours Prix Anthony Pollok. Capitaine 
S .  Dechaille, Directeur du Service des Si gnaux et du 
Sauvetage de la Chambre de Commerce, Havre, France." 
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AN" IMPROVED GASOLINE AUTOMOBILE. 
The vehicle shown in our illustration has recently 

been severely tested over a run of 5 3 8  miles, without 
a rest. during extremely cold weather, almost unen
durable by the d rivers. 

It  is a new Columbi a gasoline runabout, known as 
Mark 8 ,  built by the Electric Vehicle Company, of 
Hartford, Conn., after plans by Mr. Hiram P. Maxim, 
chi ef engineer of the company,  and has demonstrated 
sati sfactorily its durability and power in the test 
lately made. The total weight of the vehicle, with 
eleven gallons of gasoline and sun-
dries,  is 1 , 6 4 0  pounds. The quantity 
of gasoline mentioned will carry the 
vehicle 165 miles.  

The engine i s  a single cylinder, Otto 
cycle. The cylinder di mensions are 
4 . 6  d iameter by 6 . 8  stroke. The com
plete engine, with 1 9-inch fiywh"el , 
weighs 240  pounds.  This weight i n
cludes governor, carbureter with pip
ing, water-cooling pump and neces
sary piping therefor. The engine i s  
o f  the single-cylinder type having 5 
brake horse power actual at 7 5 0  revo
lutions per minute. It  is  located in 
the front of the vehicle,  as i n  the 
standard designs, as found best by 
long experience in Europe. I t  i s  
mounted upon a separate spring-sup
ported frame of its own. 

Power i s  transmitted from the en
gine fiywheel through a friction clutch 
operated by a pedal in the fioor, also 
as in best European practi ce. From 
the friction clutch a shaft runs longi-
tudinal of the vehicle, and carri"s four 
gears, three of them being for d ifferent gear reduc
tions ahead, and one for reverse. The countershaft, to 
which they gear, continues to the rear axle, which is 
"live," and which it drives through the medium of 
very large and generously proportioned bevel d riving 
gears. The entire gearing is incased in one cast-sted 
box, which includes the rear axle, and which positively 
insures the alignment of everything. That this con
struction is carefully worked out may be j udged by 
the fact that at 4 horse power i nput at the friction 
clutch, the losses in transmission to the rear axle are 
only 6 per cent. 

The gear reductions are respectively 1 5 . 2  to 1, 
7.8 to 1 ,  and 4 to 1 ,  with 1 3 . 9  to 1 for reverse. These 
gears are thrown in by positive clutches, which are 
operated i n  a very simple manner by one lever pro
jecting up at the si de  of the seat. The principle of 
control is much simplified,  all the change gear func
tions being done by one lever. I n  order to insure 
positively against attempting to throw i n  changes of 
gear without di sconnect
ing the engine or source 
of power, a very simple 
and ingenious interlock i s  
provided, which makes i t  
impossible to change th9 
gear without first pressing 
forward the  clutch pedal 
which di sengages the fric
tion clutch on the engine 
flywheel. 

The friction clutch is a 
plain wind-up brake faced 
with leather, so that all 
degrees of slipping can 
take place without danger 
of cutting or running dry, 
insuring wearing nothing 
more than a leather band. 
This is  of ample propor
tions so as to prolong the 
life before the new leather 
has to be put in. 

The speed o f  the engine
i s  controlled by a govern
or.  This governor operat"s 
a valve in the suction 
pipe. In the sucti on pipe 
beyond the governor throt
tle is the aspirating car
bureter, se trranged that 
when the governor throt
tle opens and permits a 
vigorous suction a larger 
amount of gasoline aspi-
rates, or when the govern-
o r  throttle, by partially closing the suction pipe, re
duces the vigor of the engine Buction, less gasoline i s  
aspirate'd. This insures a urulform quantity of gas 
mixture at all engi ne speeds. 

The engi ne is  speeded be,yond ,its normal by means 
of a foot pedal control . and the jg.nition i s  automati c
ally advanced or retarded by the engine according to 
its speed, so that the maximum effe-ct i s  always pro
duced from whatever charge the uove,nor permits the 

engine to get. 'fhe ignition is by the secondary cur· 
rent and jump spark. The pri mary current was gen
erated from four cells of a special dry battery. 

In the recent 500-mile run, when the climatic and 
road conditions were as severe as they are ever likely 
to be i n  this latitude, it was found that 14.4 miles 
were obtained per gallon of gasoline, the load being 
2 ,040 pounds, i ncluding the weight of two passengers, 
heavy wraps and baggage. 

The best average speed on this trip was 23 miles 
per hour, made on the west side of the Connecticut 

A NEW COLUMBIA GASOLINE RUNABOUT. 

River, between Hartford, Conn. , and Spri ngfield, Mass., 
over roads that were a succession of grades. 

The vehicle ran continuously for forty-one hours, 
with but one stop of fifteen seconds.  The trip was up 
one side of the Connecticut River from Hartford, 
Conn.,  and back on the opposite side, over roads near
est to and parallel with the river. Altogether, i t  was 
quite a successful trial. and proved the capabilities and 
economy of this type of vehicle perfectly. 

• I • •  
SAN GIMIGNANO AND ITS TOWERS. 

Massimo d' AzegJio has well said that San Gi mignano 
is the Pompeii of the middle ages. It lies on the rail
way between Florence and Siena, and is beautifully 
situated on a hill. Like most of the ci ties of the 
Latin pen insula, i t  had its origin i n  Roman times, and 
in the tenth century we begin to hear of the sturdy 
little city, and a century or two later i t  was really an 
independent state of ten thousand inhabitants. The 
year 1 276 marks the apogee of i ts political life, and 

THE TOWERS OF SAN GIMIGNANO, ITALY. 

the city, as we see it to-day, dates largely from this 
time ; but in 1 3 5 3  it  suffered terribly in consequence 
of the 

'
dissensions of the leading families who belonged 

to the opposite political parties, and at last it became 
subject to Florence. 

There is no town in Tuscany which presents so 
faithful a picture o f  Dante's time, and nowhere can 
we obtain a clearer insight into the rich development 
of Italian art in the earlier years of the period wl1ich 

preceded the Renaissance. The tranquil architecture 
of the thirteenth century has not lost its freshness, 
and the multiplicity of the noble edifices and an air of 
sumptuousness on a small scale all ai d in making it  a 
delightful spot to visit.  It is truly what the French 
call a " strong place," with its  crenelated walls and 
towers. The towers make the city look like some East
ern town with lofty minarets, and their effect is  most 
striking. There were origi nally fifty towers, but now 
only thirteen remain, so that the reader can imagine 
what it must have looked like in the middle ages. 

These towers were built for defense 
by various families during the turbu
lent times when Guelphs and Ghibel
lines fought each other gratuitously. 
Adjoining the Palace i s  the Torre del 
Comune, 331 feet high. It had a mark 
part way to indi cate the height be
yond which the ci tizens were not al
lowed to build, according to a sump
tuary law. The city, which now has 
8 ,200  inhabitants, is  a charming one 
to visit, although tourists seldom 
make stops there. New York, with its 
high bui ldings,  really resembles San 
Gimignano at certain times in the 
twilight or in a light fog, and the sky
line i s  most picturesque i n  both in
stances. 

••• 
Experilncnts 011 'rransnltssion of 

llIn]nl'in by llIosquitocs. 
A few months ago Drs.  L. Sam bon 

and G. C, Low, of the 'l'ropical Medical 
Institute of London, deci ded to estab
lish themselves in the Roman Cam
pagna, near Ostia, for the purpose of 

studying the question of the propagation of malaria 
by mosquitoes. The malarial season lasts from May to 
the end of October, and it was during this period that 
the experiments were carried out. In this region no 
one can remain even for one night without the risk 
of contracting malarial fever of a very violent type. 
The doctors took no medicine of any kind, but simply 
adopted the precauti on of retiring every night, one 
hour before sunset, to a specially constructed hut, in 
which it was i mpossible for the mosquitoes to enter; 
and they did not come out before one hour after sun· 
rise. I n  this way they entirely escaped being bitten 
by the mosquitoes, which, as is  well known, only seek 
their food at night. The Briti sh Medical Journal 
states that the experiment has furni shed conclusive 
results as to the propagation of malaria by mosquitoes. 
On the 1 3 th of September, Prof. Grassi, accompanied 
by a number of scientific men,  visited the two English 
physicians, and found that they were able to exist in 
perfect health i n  the midst of a population decimated 

by malaria. They showed, 
therefore, that it i s  only 
necessary to avoid being 
bitten i n  order to escape 
contagion. The experi
ment, however, being of 
a purely negative charac
ter, it was desi red to 
make further proof and 
show that the malaria 
would be produced in a 
perfectly healthy person, 
i f  bitten by mosquitoes 
containing the germs of 
the malady. This i dea 
was also carri ed out. A 
collection of mosquitoes, 
which had been in cun
tact with malarial pa
ti ents at Rome, was pre
pared by Prof. Bastian
elli ,  and sent to Dr. Man
son at London. One of the 
sons of the latter offered 
himself as subject of  ex
periment. Although he had 
never, since his  infancy, 
been in a malarial country, 
he became infected and 
thus furnishes a striking 
proof of the transmission 
of malaria by mosquito 
bites. 

�.-+-.� 
Prof. R. T. Fessenden, of 

the United States Weather 
Bureau, is making experiments with wireless teleg
raphy on the southern coast. Stations will be estab
lished at Capes Hatteras and Henry and at other coast 
points north of Cape Hatteras. I t  is the government's 
intention to communicate storm warnings to vessels 
at sea off thi s dangerous locality. I t  is also intended 
to send storm signals to life-saving stations when the 
wires are di sabled. Tf the tests are successful, the 
enti re coast will be similarly equipped. 
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TREES AND PLANTS OF SOUTHERN CALlFOR� lA. 

BY PROF. CHARLES F. HOLDER. 
The cacti of Southern California are equally strik

ing. Here all the choice hothouse speci mens of the 
East are seen out-of-doors, standing the occasional 
cold winter nights without perceptible effect, and giv
ing the impression that the cold i s  not so severe as it 
seems. In Fig. 1 a California cacti garden is shown, 
similar to several in Pasadena, Coronado, and Los 
Angeles. Here 
is the huge 
candle cactus 
so ,common on 
t h e  Mexican 
and Arizonian 
deserts, a n d  
many more af
fectin g  curious 
and grotesque 
shapes ; b ut 
t h e  common 
cactus of the 
country is the 
o pu n t i a, or 
prickly pear 
( Fig. 2 ) ,  of 
which t h e r e 
are one hun
dred and fifty 
species. 
l a r g e  
c a l l e d  

One 
form, 

the 

eucalyptus will attain twenty-five feet in eighteen 
months. An eight-year-old tree at Kinneloa, near 
Pasadena, measured seventy-one feet in height. In 
Fig. 3 the ecualyptus blossom is seen. It repre
sents the famous Magnolia Drive at Riverside, with 
eucalyptus trees in the center and upon the left. The 
tree which possibly attracts more attention in Cali
fornia than any other is the pepper ( ]'ig. 4 ) ,  with its 
beautiful lacelike mass of foliage and dusters of vivid 

tuna, may be 
seen growing 
effectively near 
San Gabriel. 
The leaves are 
enormous, and 
the plant is  
s i x t e e n  o r  
seventeen feet 
in height. This 

Fig. 2.-PRICKLY PEAR, OPUNTIA. Fig. 3.-EUCAL YPTUS BLOSSOM. 

cactus was planted as a hedge around the old mission 
of San Gabriel, described by the writer in a previous 
number of the SCIEK'l'U'IC AlIu:KIcAI'I. The cacti are 
not beautiful in themselves, but they add to the at
tractions of the landscape, and in many localities on 
the mainland and on the i slands off shore there are 
veritable forests of cactus, which in the spring. are 
a mass of yellow bloom. The fruit of the purple 
pri ckly pear i s  someti mes eaten ; i t  makes very fair 
wine and jelly, and has various economic values. The 
interesting feature of the cacti lies in  their blossoms, 
which are often remarkable in color, perfume, and 
shape. Of all the family the Rainbow Cactus
Candicans-is most strikin g, each plant bearing eight 
or nine hlossoms, four or fh-e inches across-a veritahle 
blaze of color. Dasyacanthus, covered with gray spines, 
a hideous object, has a splendid large flower, red and 
vivid yellow. Pectinatus has large pink blossoms four 
inches across. 

'Australia has contributed to the adornment of South
ern California mesas. Fi fty years ago the table lands 
were either barren, or had here and there groves of 
live oaks ; but now valleys like the San Gabriel appear 
dotted with forests in geo-
metrical lines and squares. 
These trees, tall, plume
like and of showy mien, 
are eucalypti from Aus
tralia,  among the most val
uable importations, as they 
are very rapid growers,  
and when cut grow again 
from the stump ; when 
large they are magni ficent 
specimens of trees. These 
trees are employed to line 
avenues, to form wind· 
breaks ;  they produce oil  
and kino,  and are extreme
ly valuable in reclaiming 
waste or damp places. The 
eucalyptus was i ntroduced 
into California by the Hon. 
Ellwood Cooper, of Santa 
Barbara; and many of the 
one hundred and fifty 
species are to be found i n  
the State to-day. The blue 
gum, the common form of 
Los Angeles, Pasadena, and 
other places, i s  one of the 
tallest of trees, and some 
noble s p e c i m e n  s are 
known. One in Tasmania 
has been measured and 
found to be three hundred 
and thirty feet tall ; and it 
is claimed that four hun
dred feet has been at
tained. From the seed the 

red berries. The pepper makes an effective shade, and 
is  the characteri stic tree of Pasadena, Los Angeles, and 
Riverside. 

Marengo Avenue, in Pasadena, is particularly 
noted for its interlocking pepper trees, which, grow
ing on either side, meet, forming a perfect arch 
for a mile or so. The tree is  a rapid grower, and 
under favorable conditions attains a large size. This 
pepper is  the Schinus molle of botani sts, and was prob
ably brought to California from South America. A 
pleasant fiction, which i s  sometimes explained to 
tourists, is that it is the tree from which pepper 
comes ; but it is needless to say that the name arises 
from the pungent, peppery odor of the red berries or 
drupes. 

The enigma of the Californian climate is  still further 
emphasized by the banana,· which is seen in many 
sections. It attains large size and beauty, especially 
the Abyssinian varieties ;  but they do not come to 
perfect fruition. The guava. tamarind, orange, lemon, 
lime, grape fruit, loquat, alligator pear and a score 
of others grow here, illustrating the possibility of 
tropical vegetation in a semi-tropic cli mate. 

Fig. 1.-CALU'ORNIAN CACTI GARDEN. 

149 
Change of Color Observ .. d In Shrlml). 

Two English scientists, Messrs. Gamble and Keeble, 
have lately published an account of the change of 
color produced in the case of a variety of shrimp, 
known as the Hi ppolyte varians. which lives among the 
seaweed along the borders of the coast. It has been 
already observed that some of the shrimps change their 
color according to the locality in which they live. 
The authors have made a careful study of  the subject, 

Fig. 4.-PEPPER TREE. 

and have pre
pared a series 
o f  COlo r e d  
plates which 
show the dif
ferent colors 
of the shrimp 
and the sea
weed ; thus on 
b r o w  n sea
weed a brown
ish color is as
sumed, often 
streaked with 
s m a  11 lines 
which imitate 
in a striking 
manner t h  e 
structure 0 f 
the plant. On 
the zo steres a 
green color is  
taken, and in 
each case the 
coincicence of 
color is well 
marked. The 

find authors 
t h a t  if  a 
shrimp which 
has adapted it
self to a cer-
tain color i s  

tran sferred to another, the corresponding color
change is not immedi ate ; if,  for example, the 
shrimp adapted to green seaweed is changed 
to brown, it  keeps its ori ginal green color for 
more than a week, and at the end of that time only 
some of the individuals have changed their color to 
brown.  Thus, although the color of the substratum 
acts upon the animal the change is slow and uncertain, 
which shows that the individuals which are adapted 
to a certain type of plant must have lived upon thi s 
from an early age and could hardly change thei r 
locality without danger. The color of the hippolyte 
is modified rapi dly and surely when the light is made 
to change in intensity, but at equal intensities mono
chromatic light seems to have no influence upon them. 
Another point observed by the authors is that the 
hippolyte, and probably other crustaceans such as the 
mysi s and pandalus, give singular periodic changes of 
color. At 9 o'clock in summer and 5 o'clock in winter 
the diurnal tint changes .little by little and in about 
one hour arrives at an intense azure blue, accom
panied by an almost entire transparence of the body. 
It seems that the hippolyte has acquired the habit of 

this change, for i f  it  is 
kept continuously for 24 or 
48 hours in either a dim 
or a lighted aquarium, it 
none the less assumes the 
dark color when ni ght ap
proaches outside. The ex
periments made as to the 
effect of a longer time have 
not yet been fully realized, 
but the present facts re
main unchanged. The 
movements of the chro
matophores are without 
doubt directed by the nerv
ous system, as has been 
shown , among others, by 
Pouchet. When the light 
changes in quality or in
tensity the starting point 
of the action seems to be 
the optical center, but the 
periodic change of color 
has its origin, not in the 
eyes or the optical ganglia, 
but in the rest of the nerv
ous system. 

••• 
It is proposed to illu

minate the Yosemite Falls, 
2 ,600 feet in height, by the 
u se of twenty arc li ghts in 
connection with means for 
producing color effects. 
Some of the roads are also 
to be lighted with elec-
tricity. 
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THE PAIGE TYPESETTING MACHINE. 
Mr. Paige first had his attention directed to the 

typesetting problem about 1 8 7 3 ,  and in the next year 
he completed a composing machine which contained 
no provision for justification or distribution. He then 
invented and con structed an independent machine 
for distributing the type. II:! 1 8 7 8  an arrangement 
was made with the Farnham Typesetting Company, of 
Hartford . Conn. ,  for a distributing machine, and a 
combination was formed and a contract made looking 
to the introd uction of machines using the Paige com
positor and the Thompson di stributor. About this 
time Mr_  Paige invented his combined machine to 
contain the princi pal features of his compositor to
gether with the leading features of the Thompson dis
tributor, the type heing taken from a galley and dis
tributed into the bottom of the inclined channel s.  
from which channe l s  the type were delivered to an 
intermediate point in their length for p u rposes of 
composition.  About 1881  a machine was completed 
for the d ouble pu rpose of composition and distribu
tion, but without provision for justification. A new 
machine was built by the Pratt & Whitney Company , 
and as early as July, 1 8 8 7 ,  type was automatically 
justified in the machine. The company passed through 
various vicissitudes, and the machine reached Chi
cago in 1 8 9 2 .  'Work was again started in February, 
1894 ,  and was pursued until August, 1 8 9 4 ,  when the 
first machine was completed and put in operation in 
the office of The Chicago Herald, and it  i s  claimed 
that wonderful results were obtained, but the mat
ter had been delayed so long, and the art had advanced 
so much in the meantime, that it was not considered 
practical to huild the machine. 

Having given the history and romance of this re
markable patent , on our editorial page, we are enabled . 
through the courtesy of Mr.  Philip T. Dodge, the Presi
dent of  the Linotype Company, who presented one ma
chine to Cornell and the other to Columbia ,  to give a 
short account of the actual operation of this wonderful 
machin e.  

We will now briefly describe the Paige machine. 
Of course, only the merest outline can be given of 
the wonderful mechanism of thi s remarkable creation 
of the inventor.  The machine was designed to use 
one size of type. The model machines constructed 
were for nonpareil type. The machine was arranged 
to di stribute (' ead matter into both type and space 
cases autom9.T.ically.  to set matter from the type case 
by means o� a key hoard. to automati cally j u stify lines 
of matter by inserting between the word s a space of  
a thickness predetermined by a series of word measure
ments, and to finally place the matter in galleys, solid ,  
single o r  double-leaded, as desired, all of these opera
tions being performed at the same time and in per
fect harmony with eaeh other. The type is contai ned 
in the verti cal channels of  the type case, which is 
slightly inclined to p revent the long columns of type 
falling to the front. 

The setting is performed hy a horizontal row of 
setter plungers, eaeh plunger being in regi ster with 
its partirular channel and character. These plungers 
in action pass through the type channels about two 
inches above the lower end of type. column, pushin g  
type out from the column, upon a raceway in fron�. 

The setting action, after the key has been p ressed 
by the operator, i s  purely mechani cal, being controlled 
by a time lock device. Depressing a key oper!.t 3S 
through a horizontal wire to a vertical detented level' .  
This lever supports the rear end of  an initial  mov �
ment plunger, the front end of which engages with 
the setter plunger proper. The de tented lever being 
pushed back by the key acti on, the initial plunger 
falls in front o f  i t, and by the return of the detented 
lever i s  6'iven a forward motion of one-quarter of an 
inch. This forward s the setter plunger in exact time 
to become engaged by a revolving wing shaft, which 
completes the pluc.e;er's movement and sets the type 
out upon the raceway. A second wing shaft, revolving 
in opposite direction to the first, returns both the 
setter and initial plungers to position, the i nitial 
plunger being lifted, so that its rear end rests again 
upon the detented lever. The key is  returned by the 
action which gives the initial movement to the 
plunger. One key, or as many a s  can be used in spell
ing from left to right, may be p ressed at one and the 
same time. 

The type set out upon the raceway by the plunger� 
are collected at the left-hand side of the case by the 
type driver , which sweeps the entire length of the 
setter raceway. Here the word is completed,  and 
measured by a mechanical d evice. A touch of the 
word key, and the word i s  forwarded to the word race
way. Each word is measured, and kept separated 
from the other.  An ind icator on the keyboard shows 
when the line is  full. The line key is then pressed , 
which transfers the aggregate word measurement to 
the spaee .. selecting device, pushes a pin,  one of It 
circle of pins contained in a revolving disk, and re
turns the measuring device to its zero position, in 
time for the succeeding word . 

The space case is located at the left end of the ma-

J ' irn tif i '  �mttinln ,  
chine, and arranged i n  the same general manner as 
the type case. 

The line of separated words traverses the word race
way unti l the space case is reached .  Each word is 
then carried across the front of this case by a long 
movement of the comb or ('onveyer. It  is while the 
comb is returning for another word that the space is 
set out from the case ; the next word forwarded , car 
ries this space with it into the line. This continues 
until the line is formed , perfectly justified , upon a 
sli d e  located over the setter galley. Concurrent with 
the assembling of the last word into the line, the pin,  
previously set by the line key action . engages to re
tract the slide under the line,  and push the line down 
into the setter galley, single or double leads being 
inserted as desi red . This continues until the galley is 
filled, indicated by an alarm, or until  copy is ex
hausted. 

The space case holds spaces of eleven different sizes. 
To determine the thickness of space necessary to jus
tify a line, the measure of each word. as it is being 
set. is  successively recorded upon a sliding bar. With 
the last word of  the line measured. the bar has moved 
to the aggregate of the words contained in the line. 
Concurrent with each word set. pin blocks movi ng in 
an endless chain,  and containing eleven sliding pins 
each, have been advanced step by step, so that when 
the line is finished a block for each word i t  contains 
has been moved into a position to engage with a plate. 
having raised blocks arranged in combination upon its 
surface. Twelve of  these combination plates are con
tained in a hori zontal grooved box. The plate to be 
advanced from this box to a positi on under the pin 
hlocks is  determined by the number o f  words con
tained in the line. The distance which it must be ad
vanced that the proper combination of blocks may 
engage with, and set the pins in pin-blocks. is  deter
mined by the measure of  the line recorded upon the 
sliding bar. The blocks and plate being in position, 
a slight v ertical movement engages the two. Pins 
coming i n  contact with combination blocks are raised 
above the others. These blocks now move in uni son 
with the line they represent, and reach the space case 
together, the words in front of the case, the pin-blocks 
at the rear. The space setter plungers are operated 
by a row of eleven vertical levers. engaging at thc 
bottom with the plungers, and at the top in register 
with the pins in pin-blocks. The upper end of levers 
are made with a point projecting backward at right 
angle to the vertical, and raised slightly above the top 
of pins in normal position . As the first word of line 
is carried past the space case. the first block is moved 
i n  register with the vertical levers. A rocking motion 
carries the top of levers backwa rd, engaging them 
with any pins previously raised by combination blocks. 
Any lever so arrested in its backward motion imparts 
an initial movement to its particular setter plunger, 
which sets the space out upon the raceway, to be car
ried along by the succeeding word into the line. Each 
block in turn is  brought into register with the lever::; 
until the spaces are set and the line justified . 

Dead matter, with leads and rules extracted,  i s  
placed i n  galley f o r  distribution. A vertical move
ment registers the top line of type with a horizontal 
blade, which forwards it into a raceway . A longitu
dinal sli de  presses the end type into the cut-off, which 
separates it from the line, and raises i t  to the lev·�l 
of the distributor raceway, upon which it i s  pushed 
by a plunger, to be forwarded by a comb movemQnt. 
The cut-off operates continuously, separa�ing one type 
at a time from the line. All characters are forwarded 
to the right, to be di stributed i nto the type case, while 
all spaces move to the left, to be distributed into the 
space case. A system of  notches on edge of type, ar
ranged in combination with a selecting devie", enables 
the type to be distributed into thei r reE.pective chan
nels. The di stribution i s  made into the bottom of the 
case, the column of type rising as each type is in
serted.  To prevent this interfering with the setting, 
which is performed 'It a point about two inches above. 
the distributi on and setting are arranged to take place 
on different portions of the revolution of the machine. 

. . .  I .  
F l sb lng With a St e a lD  P U IIlI'.  

Our French contemporary, Cosmos, describes a curi
ous means of fishing whi ch was di scovered accident
ally. It  will not, of course, commend itself to sports
men more than does the use of  dynamite cartrid ges 
exploded in the water. A pond was being drained by 
a powerful steam-pump. Each stroke of the piston 
drew up about 25 gallons of water, and the pond was 
emptied i n  a few hours, and it was found that the 
fishes were also pumped with the water. A metal 
basket receives everything pumped . The water and 
slime escapes, and a boy collects the fish and assorts 
them according to species and weight .  

• · e ,  • 
Mr. Tesla's agent has left Lvndon for Li sbon to es

tablish a receiving station on the Portuguese coast at 
the fortieth parallel of latitude, which will be in com
munication with a Tesla transmitter located on the 
New Jersey coast. 

A u t o m o b l J e  N e w  ... 
Motor vehicles in Holland are coming into consid

erable use, and the prospects for American machines 
are good. The machines intended for Holland should 
be made narrower than those built for use in America, 
hecause the roads are too narrow to permit two ma
chines of 4 feet 8 inches in width to pass each other. 
Carriages must not have more than 2, 220 pounds 
weight on each wheel. 

The French Postal Administration has been some
what behind that of  other countries in organizing an 
automobile postal service, but a system of specially con
structed electric vehi cles is to be shortly put into use. 
One of the first of these, con structed by the Vehicle 
and Automobi le Company of Paris. was recently in
spected by M. Mougeot, Postmaster General , and other 
officials who expressed themselves as greatly satisfied 
with this type of postal delivery wagon, and it is to be 
tested in actual service before long. 

The date of the Gordon Bennett cup race has finally 
been agreed upon by the different clubs, and it is offi
dally announced for the 29th of May. The Pari�
Bordeaux race has been fixed for the same day, and 
will he run over the same route ; there will be 'In 
hour's difference in the ti me of starting, the competi
tors for the cup starti ng first. Their record will class 
them at the same time in the cup race and the Paris
Bordeaux. The start will be made from Ville d 'Avray 
about 3 . 3 0  A. M. There are nine competitors-three 
English, three French, and three German. Further 
in formation as to the route and the details of the race 
will he given later. 

A race between an automobi le and an express train 
was lately made at Rome, in which the automobile 
carri ed off the honors. I t  was the result of a discus
sion between M. Marino Torlonia, who affirmed that 
his machine would beat the express from Ronle to 
Civita Vecchia ( 4 2 miles ) , and Commander A. Silves
trelli , who thought the contrary, and a wager was 
accordingly laid .  M.  Torlonia, although hindered 
along the route by the numerous vehicles, nevdrtheless 
won the bet by arriving at the station of Civita 
Vecchia just in time to see his opponent descend from 
hi s compartment, and was greeted with .mthusiasm 
by the crowd of amateurs who had assembled to watch 
the result. 

Some further particulars have been obtained as to 
the automobile system which is being organized for 
Madagascar. It  is  designed for freight and passenger 
transportation betweQn the coast and Tananarive, a 
distance of 1 5 0  miles ; it is expected to cover the route 
in 14 hours. The road, which has only recently been 
finished by the government corps, has many steep 
grades ; the average grade is  given as 6 per cent. The 
vehicles to be used in the system have gasoline motors 
of  8 horse power, and can transport, beSides the con
ductor and a mechanic, 6 passengers and 700 pounds of 
baggage. The concession has been obtained by a 
French company, . who have already commenced opera
tions and expect to have the sy stem in running order 
before long. A number of skilled mechanics, recruited 
from the automobi le factories of Paris, have lately 
been sent to Madagascar, taking with them the tools 
and pieces necessary for repai ring the machine. The 
repair shop which will be opened at first will no doubt 
develop later on into a factory for the construction of 
m:lchines. 

The Tour of Tunis will no doubt be one of the most 
interesting automobile excursions of  the year, as will 
be seen by th� following programme of the route and 
the different sites to be visited. I t  starts from Mar
sei lles on the 22d of February. The packet boat at 
the Franco-Tunisian Company takes the excursionists 
fr;:>m Marsei lles to Tunis, and the visit to the city and 
environs, Carthage, etc . ,  lasts till the 26th. On the 
following day an excursion of 30 miles is ma1e to 
Zaghouan to visit the ruins of the aqueduct of Car
thage. March 1st, Tunis-Sousse ( 8 5 miles ) will be 
covered, and March 2d, Sousse-Kairouan ( 3 4 miles ) ,  
with visit to the mosques ; 3d ,  Kairouan-Sfax ( 1 0 2  
miles ) ,  visiting t h e  amphitheater of  EI-Djem ; 4th, 
Sfax-Gabes ( 8 1 miles ) ; 5th, Oasis of Gabes, thence 
returning to Tunis. On the 1 0th, an excursion will be 
made to Bizerte ( 3 4 miles ) , with a buffalo hunt at 
Djebel-Ackel and visit to the lake of Bizerte, the 
Arsenal , etc . ,  returning to Tunis by the 1 2th. The 
members of  the caravan will find along the route the 
different supplies necessary, such as gasoline, oils. 
pneumati cs, etc . ,  and besides they will be accompanied 
by an automobile wagon containing pneumatics, and 
another belonging to the Soudan Automobile Company 
with different pieces and tools, as well as a number of 
mechanics.  Among the prominent sportsmen taking 
part i n  the excursion are the Count de Chasseloup
Laubat, with a 12 horse power Panhard & Levassor 
machine ; Etienne Giraud. with the 24 horse power 
prominent in the Paris-Toulouse race ; Count de Cha
bannes, with a Serpollet steam automobile ; the Com
mandant Cagniaut, M. Jannin,  Director of Public 
Works, and many others . 
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MARCH 9, 1 90 1 .  
Scie nee N ote ... 

Canada still has a wild herd of  buffalo. Traces of 
the existence of the animals were found in the woods 
at the west of Slave River. It  was ascertained that 
the buffalo was being mercilessly hunted and destroyed 
by the Indians. 

Mr. D .  O .  Mills has given $ 24 ,000 to pay for a two 
years' astronomical expedition from the Lick Observa
tory to South Africa or  Australia with the object of 
studying, under good conditi ons,  the movement of  the 
stars in  the line of  sight. 

A highly reflecting metal unaffected by ai r or 
water is, of course, very suitable for specula . Such 
material i s  magnalium, or an alloy of aluminium and 
magnesium. I t  i s  attacked by alkalies, and therefore 
should not be brought into contact with them or with 
soap. 

The Ontario government has reserved 1 ,400 ,000  acres 
of  wild land near Lake Temagami,  a great lake lying 
west o f  Lake Temi scami ng, on the Upper Ottawa. This 
will be used a s  a national park where the timber will 
be preserved and the game will be allowed to increase. 
The number of beavers and deer i s increasing. 

An attempt is  being made to free the streams of 
Louisiana and Florida from the water hyacinth. Hun
d reds of ski ffs and small vessels have been caught by 
the water hyacinths, and are unable to get out of the 
streams in which they were used. The drainage canals 
in New Orleans are in peril, and the logging industry 
of Southern Louisiana is in  danger of destruction. 
There is room for a new and successful process. 

There has been an increase of  nearly $30 ,000  in the 
value of monkey skins exported from the Gold Coast,  
and the warnings issued by past colonial governments 
have been unheeded. In 1 8 9 6  i t  was reported that dur
ing the six previous years no fewer than 8 8 4 , 7 6 8  skins 
had been exported. I t  i s  only skins that are in good 
condition, with few shot-holes, that are capable of 
being di sposed of.  I t  is estimated that during this 
period as many as a million of monkeys have been 
massacred in the Gold Coast district alone. 

We have already noted the penny-in-the-slot direc
tory. A new modification of the scheme is now on the 
market, in which th€ book, instead of being placed in 
a box whose cover lifts up,  the covers of the book are 
held in rigid supports which are hinged to the top of 
the stand. A penny i s  dropped in the slot ,  the knob 
is  pushed, and the directory can then be consulted .  
After the desired address has been obtained, the book 
closes and locks automatically. Each d ruggist i s  fur
nished with thirty slugs for opening the book for h i s  
o w n  use, a n d  i s  a l s o  given a percentage on t h e  receipts, 
and a new di rectory every ,'ear. 

A recent find of  neolithic fii'lt implements near Ratis
bon is of considerable importance as tending to upset 
existing theories. An immense ax-head, more than a 
foot long and three inches broad, was found in Alsace. 
I n  the middle of  one of  the broad sides of the ax-head 
is a representation of the human form, skillfully chased 
and stil l  clearly visible. The face i s  large and long, 
with clearly perceptible eyes, nose,  mouth and chin,  but 
w ithout ears or hai r ;  the arms and hands are extended 
as if  in  prayer.  There are parallel lines crossed by 
others, similar to those on the neolithic burial urns 
found near the left bank o f  the Rhone, and now pre
served at ·Worms. The figure now di scovered i s  sup
posed to represent some Phallic deity of  Rome or 
Phcenicia. 

The Wholesale Seedsmen's League has issued a pro
test against the free distribution by the government of 
seeds obtainable at every seed store.  I t  states that this 
is  a serious perversion of an admi rable scheme for the 
improvement of agriculture and horticulture. The gov
ernment possesses vast opportuniti es for the collection 
of new fibers and grain3  and plants of  unintroduced 
and promi sing qualities through the agencies of its 
consuls i n  foreign countries. The seed trade would 
welcome such activity on the part of  the government, 
but it does but little of  such work, while depressing 
the regular trade by di stributing the same sort of seeds 
merchants expect to sell .  In  1 8 9 6 ,  the free distribution 
of seeds amounted to 10 ,000 ,000  packets, and now it 
has reached 24 ,000 ,000  packets. 

The excavati on of the site of the church o f  Santa 
Maria Liberatrice in Rome has brought to light one 
of the most interesting ecclesiastical relics in the 
world .  Thi s i s  the Basilica of the Virgin, probably the 
oldest church dedicated to the Virgin in Rome. It has 
a total width of  5 5  feet, with a narthex and atrium 
occupying the inner easternmost hall of the Augus
teum. I t  is rich in the remains of damaged and frag
mentary frescoes of the eighth century, executed when 
the church was extensively restored by Paul L Prof. 
Boni discovered on Christmas eve the mutilated frag
ments of an inscription of the eighth century, of which 
the concluding portion is  still legible. I t  confirms the 
great antiquity of  the buil(ling, as i t  states it was 
"old" at that time. To have been known as old in  the 
ei ghth century i s  certainly proof of  a very venerable 
age. 

Engi ne e r i n g  � otes. 

The official returns of  the commerce of France for 
the year 1900 show a decrease. They amount to 
4 ,408 ,530 ,000  francs,  as compared with 4 , 5 1 8 ,308 ,000  
francs for  1 8 9 9 .  The exports for 1900 also decrease, 
being only 4 ,078 ,03 2 ,000  francs, as against 4 , 1 5 2 , G 3 i) , 000 
francs in 1899 .  

Hereafter the Baltimore & Ohio Railroad will not 
engage engineers weighing 200 pJllllds or over,  al 
though those now in the employ of the company will  
not be dismissed for this cause.  The reason for the 
rule i s  said to be the narrowing of the space for the 
engineer caused by the extension of the boiler through 
the cab of the newer types of engine, and large en
gineers might not be able to move rapidly enough in 
emergencies.  

Out-of-date Parrott and other ol d-style army and 
navy guns are destroyeel daily near Reading, Pa. The 
guns weigh from thi rteen to twenty-five tons. The 
work i s accomlllishecl at Fox Hill, in \Varwi ek Town
ship, Chester County. Six men are employed in the 
log forts in the rayine. They make about 350 blasts 
a day. and tons of  (lYllamite are used each month . 
The heavy timber forts are 24 feet square, and the 
sides are heaped high with earth. The guns are rolled 
into the forts from the fiat cars and are drilled by 
steam power. The dynamite cartridges in the guns are 
di scharged by electricity. The forts prevent the pieees 
from being hurled into the air. 

A new firearm i s  being introduced into the German 
a rmy. It  is of  rather a compli cated design, but it  is 
claimed to be a per fed weapon regarding its firing 
capabilities. The barrel has been made rr.ore sub
stantial than that of the Mauser, whi le the soldier's 
hand is  protected from the heat of rapid firing. The 
magazine i s  loaded from a charger, instead of the 
clip,  the advantage of which innovation is  that it can 
be loaded with great rapidity either from the right or 
left .  Automatic elevating in connection with the si ght
ing is also provided.  The only d rawback to the 
weapon is the delicacy of its constructi on, which will 
render the arm liable to derangement with rough 
usage. 

Prof. Gustave Bischof, of the Glasgow university, 
has invented a new process for the manufacture of 
white lead . His  plan is  the converEion of metallic lead 
iEto litharge, by means of water gas at a temperature 
of 300 deg. C., to suboxide.  Sufficient water is  then 
added to moi sten this suboxide, which is  converted into 
hydrate. Thi s substance is  then inserted i nto a gas
tight apparatus, and by means of carboni c and diluted 
acetic acid manufactured into white lead. Under the 
old process white lead occupied from two to three 
months in its manufacture, but Prof. Bischof i s  enabled 
to make a purer article within less than forty-eight 
hours at a much cheaper price and with perfect safety 
to the employes. The naval and military departments 
have tested the product and have fonnd it  perfectly 
satisfactory. 

The United Kingdom continues to be the chief of  
the foreign patrons of  the Carrara quarri es.  Accord
ing to the latest official returns, out of 1 6 1 , 2 5 9  tons 
exported 40 ,089  tons, or one-fourth the entire quantity. 
came to England.  The United States may soon take 
the lead, for the quantity credited to them was 3 9 , 8 5 7  
tons. Italy required 43 ,909  tons. T h e  quarries extend 
from Carrara to Massa and Versilia.  Altogether there 
are 1 , 2 6 4 ,  but 793 of them are not worked. The men em
ployed number 6 , 5 2 2  at Carrara, 1 ,100 at Massa, and 
2 , 5 3 3  at Versi lia. The last year's products are re
turned as  having the value of 9 , 8 0 8 , 5 2 0  I talian lire.  
I t  i s  often supposed there is great loss of l ife at the 
quarri es,  but during 1898 there were only 40  serious 
casualti es among the workers. by which 7 quarry
men were killed and 33 were injured, of whom 3 were 
permanently deformed and the remainder recovered. 
Slight casualties numbered 7 2 9 .  

T h e  efficacy of t h e  Lee-gnfield rifie, the small arm 
used in the Briti sh army, has been exemplified upon 
several occasions, while repeated experiments have 
been made to compare its characte ristics with the 
Mauser arm. The latter rifle has generally been con
sidered to be the better firearm. both in carrying 
and quick firing capacity. Recent experiments con
ducted in India,  however, di sprove the latter state
ment. The Lee-Enfield rifle carries ten cartridges in 
its magazine, while the Mauser carries five. The 
former arm, however, is generally employed as a single 
loader. The objects of these experiments were to 
determine respectively the time occupied in firing 20 
rounds when used as a single loader, and when util
ized with the magazine. In  the first test the 20 rounds 
were di scharged in 2 minutes 2 11, seconds. When the 
magazine was brought i nto use the same number of 
rounds were di scharged in 1 minute 2 6  seconds.  'With 
the Mauser rifie .  however, 1 minute 53 seconel s  were 
occupied in discharging the same number of r01111 (ls .  
thus showing t .at a more rapid fire can be maintained 
by the Lee-Enfield arm. 

Electrical Note ... 

Dr.  Mayo G. Smith, who was associated with Morse 
in constructing the first telegraph line bet,ween Wash
ington and Baltimore, died on February 20 .  

The steady growth in the  number of direct-coupled 
generating sets has interfered seriously with manu
facturers of belting. 

No new single-wire telephone circuits will be allowed 
in Switzerland, and the companies must also convert 
thei r lines to metallie circuits and contribute toward 
the cost of moving the wires crossed by electric-power 
circuits.  

At the close of the year 1899 there were in Germany 
1 2, 7 1 0 telephone offices, an inc:rease of 1 , 2 H  during the 
year. The number of subseribers was 1 5 9 , 5 G 1 ,  an d 
574 ,000 ,000 conversations took place. The service em
ploys 6 , 724  persons. 

Special cars are provided for visitors in  'Washing
ton, by which they can obtain a general view of the 
many interesting things for which Washington i s  
note d .  Special cars run over the lines of  the Wash
i n gton Traction and Electric Company's  system. 

A large turbine installation is now being constructed 
on the Glommen River. i n  Norway. The falls are 
estimated to be of  16 ,000  and 10 ,000 effective horse 
power reEpectively. They are located about 25  miles 
from the capital, and the object of  the undertaking is 
to supply Chri stiania and adjacent parts with elec
tricity for lighting and power. 

Rome will  soon be connected with Paris by a tele
phone line. The work has been in progress for many 
months, and the Italian government has comple'ced the 
installation of the wires on the !tali a!l slope of the 
Alps. The French government i s  at work on th2 l i 'le 
on ' its side, and it  is  thought that C'::lmmU" icati:m 
between the two cities  will  be accomplished cl\ll'ing the 
summer. 

The proprietors of  the sole aluminium works in 
G reat B ritain propose to appeal for an extension of 
thei r Heroult patent. The reason for this deci sion is 
not quite apparent. The company enjoys a powerful 
monopoly, so far as Great Britain is  concerned, and 
it is highly improbable that they will  encounter any 
competition in the market, owing to thei r being firmly 
established. Such an appeal i s  a very costly process, 
and the only other motive for incurring such heavy 
expense i s  the fear of aente competition from America. 
During recent months large shipments of  the American 
product have been dispatched to Great Britain by ar
rangement with the British Aluminium Company. 
'When the patent has expired, the American firms will 
not be under any restrictions, and will therefore be 
able to enter the open market to the detriment of the 
English company. 

A photograph, which is  sai d to be the largest in the 
world,  was recently taken of the general office of Swift 
& Co. ,  at the Union Stockyards. Chicago. This room 
has a floor area of 4 6 , 9 1 8  square feet, and here ,00  
clerks are  employed.  A large number of flashlights had 
to be lighted simultaneously, so that electricity was 
used, says The Western Electrician. A storage battery 
with twenty cells was installed temporarily and C::ln·  
nected to the temporary circuit in pairs, giving a 
pressure of four volts and a large current capaci�y. 
Three hundred charges of  flashlight powder were ar
ranged around the room, and the fuses to ignite them 
were all connected in multiple to insure simultaneous 
ignition. A stage was built in  one corner of the room 
for the large camera. The plate used was 4 % by 8 feei 
in size. A heavy plate-glass plate was coated with 
emulsion for the purpoEe. In  developing it ,  four men 
were required for its handling. 

Mr.  \V. Langdon, the superintendent of the electrical 
department of the Midland Railroad, of Gre�.t B ritain, 
recently read a paper before the In stitute of Electrical 
Engineers, upon the practicability of converting the 
trunk rai lroads from steam to electric traction, and 
the numerous benefits that would accrue from such a 
change. He eontended that tlw utili zation of electric 
traetion for this pl!rpOSe was perfectly feasible, and 
he was of opinion that the railroads could be worked 
much more economieally by thi s means. He had ob
tained returns of the trains running over the main 
road of the Midland Railroad between London and 
Bedford , a di stance of 5 0  miles.  in order to ascertain 
the amount of current required to deal with it ,  and the 
cost of installing and maintaining the necessary gener
ating plant. From his deductions, he discovered that 
the capital outlay for the installation of the plant 
would amount to $ 2 , 8 5 0 ,000 ,  and the annual experc di
ture would aggregate about $194 ,800 .  In  comparison 
with the cost of working the same di stance by steam 
traetion, an economy of nearly two cents per train 
mile would be effected by the employment of  elec
trieity. At the present time,  owin g to the high price 
of coal , the saving w on !  • .! 1 )c mnch grnater. If all the 
rai lroa(l s of the [ ' n i tpcl Kin gclom were to a(] opt pJee
tricity for the propul sion of thei r trains in place of  
steam, no less  than 3 , 000 ,000 tons would be saved per  
annum. 
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THE SLABY SYSTEM OF WAVE-SELECTIVE WIRE

LESS DUPLEX TELEGRAPHY. 
Hertz found that a spark is capable of exciting an 

electrical disturbance in a straight wire, which dis
turbance is propagated in waves through space with 
the velocity of light, and that these electrical waves 
were capable of  exciting electrical di sturbances in 
other electrical conductors which they encounter. 
Since the brilliant di scovery of Hertz, physicists have 
succeeded in augmenting these effects. The elec
trical disturbances set up in a wire by a spark 
from an induction coil and transmitted ethereally 
to a second parallel wire through a di stance of 
one meter are such that a spark 5 centimeters in 
length can be obtained from the second wire. In 
the dark both wires would glow with equal in
tensity. Hertz di scovered that these phenomena 
could be explained by physical laws. To the elec
trician was assigned merely the task of intensi fy
ing the phenomena. 

The electrical phenomenon exhibited by the two 
parallel wires i s  oscillatory i n  character and is 
produced by an electrical tension alternating be
tween its positive and negative maximum value 
some five million times in a single second.  These 
alternati ons are not equally di stributed along 
the length of  the wire. The electrical effect in
creases toward the free end of the wire. 

I f  a straight steel wire be screwed a t  one end 
in a threaded socket, and the free end vibrated, 
oscillations of a similar character will be produced. 
The amplitude of the waves i s  greatest at the free 
end. Exactly the same increase of  amplitude occurs 
in the electrically excited wire.  The transmission 
of the electrical disturbance by wave propagation can 
also be clearly explained by a mechanical analogue. 
I f  the steel wire be bent to form a right angle having 
equal legs, and i f  the angle be firmly clamped to 
a fixed object, the disturbances excited in one end of 
the wire will be transmitted to the other end. The 
fixed point i s  the node, and the more strongly excited 
portions of  the wire are the crest of  the wave. 
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Vibration of a Steel Wire. steel wire of  
six t imes the 

length of the free leg be twice bent so as to form two 
right angles, then at 2 and at 4 a loop will be formed, 
and at 3 a node. Through the fixed node, 5 ,  the mo
tion is  transmitted to the vertical wire, b .  Within a 
short time after a has been set in vibration b will 
begin to vibrate in unison. The transmission i s  ef
fected by so-called stationary waves in the connect
ing steel wire. The entire length, including a wave
crest and a wave-valley, comprises a wave-length. The 
length of the freely-vibrating wire must be one-quarter 
of a wave· length-that is  the underlying law of  trans
mission. Similar conditions p revail in 
the electric wire. The electrical vibra
tions set up i n  the vertical wire, a, by 
means of a spark at its lower end, form 
a vibratory crest at the upper end of 
the wire,  the frequency of which de
pends upon the length of the wire. These 
vibrati ons are propagated in the ether 
with the velocity of light in the form 
of waves, the lengths of which are ex
actly four times those of the electrically 
vibrating wire. 

The second wire, b,  placed at any dis
tance from the first will be electrically 
oscillated by these waves, the oscillations 
being strongest if they correspond with 
the wave-frequency ; that i s, if the length 
of the wire be exactly one·quarter of 
the wave·length, and i f  the lower end 
be a node. Both conditions can always 
be attained ; for the length can be varied 
at will,  and the lower point can be made 
a node by connecting it with the earth. 

J C itu tific  �mtticau. 
coherer i s  subjected this arrangement, according to 
Prof. Slaby, i s  radically wrong. No means are pro
vided for the utilization of the maximum tension to 
which the receiving wire is ah:o subjected .  The fairly 
good results which have been obtained with this ar
rangement are due only to the fact that the length of 
the receiving wire is  not exactly equal to one-quarter 
the wave-length and that the transmitter sends forth 
incidental waves besi des the main waves, so that the 

A DETAIL OF THE APPARATUS. 

lower end of the receiving-wire may permit the forma
tion of  minor tensions. 

Slaby has found that the receiving-wire must be 
grounded in order to form a node for the waves. At 
the f ree end of  another wire of equal length connected 
at the node with the receiving-wire, a wave·crest will 
be formed of the same amplitude as that produced at 
the free point of the receiving-wi re. The auxiliary wire 
can be wound on a bobbin, i f  it  be so desired. By 
these means a degree of  precision has been obtained 
which i s  remarkable. The new arrangement enables 
one to utilize as receiving·wi res lightning-rods, flag
poles, and other iron uprights which are already 
grounded.  

I t  has hitherto not been possible so to synchronize 
two stations that they would transmit and receive 
messages without interference from the electrical 
waves sent forth by other stations. Marconi is said 
to have solved the problem ; but the means which he 
employs have not as yet been publi shed.  

I f  the length of the receiving-wi re be exactly equal 
to one-fourth of  the wave-length or to an uneven 
multiple of the wave-length, those waves for which 
the grounded point is not a node will not be received,  
but will 'oe conducted into the earth. In other words, 
the electrical w:;.ves are sifted, and only those are 
received which are of the proper length. In thi s man
ner Slaby transmits .,n d  receives messages in secret. 

For those waves which are exactly four times as 
long as the receiving-wi re, the ground-point is  a node, 
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half the wave-length . The earth-point i s  then no 
longer a true node for these waves, but permits their 
passage without much diminishing their effect. All 
other waves, however, are rejected as it  were. I f, for 
example, it  be desired to receive at a lightning-rod 40 
mclters i n  height waves which are not 4 X 40 = 160 
meters in length, but rather 200 meters in length, 
then the entire length of the receiving-wire must

' 
be 

100 meters. In other words, we must add an auxiliary 
wire 40 meters in  length t,) the lightning-rod. By 
thi s simple means it  is possible to enable a station 
to receive waves of various lengths. It  is necessary 
merely to provide a sufficien � number of coils or 
bobbins of auxiliary wire and to set up receivers 
equal in number to those of the .,tations with which 
it is desired to communicate. For the filtering 
of the waves is so accurate that it  is  possible to re
ceive several messages from different directions 
and distances with a Single receiving apparatus. 

In order to obtain greater accul'acy and to in
crease the effect of the electrical waves, Slaby 
employs a Simple apparatus consisting of a coil 
of  wire of a size and winding dependent upon the 
wave-length . The coil has the property of  reducing 
the velocity of an electrical impulse. But such a 
reduction of velocity results in considerably in
creasing the tension, for which reason Slaby calls 
thi s apparatus, for lack of a better name, a "multi-
plier." Thi s apparatus is  not to be mistaken for 
a transformer ; for i t  has no secondary winding. 

By an acousti c analogue the operation of thi s  multi
plier can be ' explained. A tuning-fork set in vibra
tion by a blow is acoustically oscillated exactly as the 
receiving-wire is electrically oscillated when subjected 
to the influence of ethereal waves. But the tone pro
duced by the fork soon fades. This diminution of sound 
is due to the resistance which the fork must over· 
come. But if the vibrating tuning-fork 
be placed upon a resonator, the tone 
becomes louder and lasts for a longer 
time. The property possessed by a 
resonator of sustainin g  acoustic vibra· 
tions and increasing their amplitude 
finds its counterpart i n  the power pos-
sessed by the multiplier of intensify. 
ing and refinin g  electrical oscillations. 

I f  a multiplier-coil be placed be· 
tween the auxiliary wire of the reo 
ceiving-wire and the coherer, great 
tensions will be obtained at the co-

2.  

herer ; for which reason the certainty The Slaby 
of transmission is increased.  The Receiver. 

multiplier permits the passage only of those waves to 
which it i s  attuned, as it were ; all other waves, if  
they should by any possibility pass the node,  will  be 
reflected by the coil.  

It  now remains to be shown exactly how cllectric 
waves of definite length are produced at the transmit
ting station. Wireless telegraphy i s  essentially the 
electrical transmissi on of  power. 'rhe transmit

ting apparatus which is capable of 
translating the largest possible amount 
of electrical energy into an oscillating 
form will evidently be the most suitable 
for the purpose. But to effect such a 
translation, not only a high tension, but 
also a large quantity of electricity is 
necessary. For this purpose a grounded 
transmitting loop ( Fig. 2) instead of 
an insulated wire i s  used, which loop 
is  provi ded with a condenser, K, to in
crease the quantity of electricity.  The 
condenser used consists of Leyden jars. 
To charge these jars the entire circuit of 
the ribbon, i ncluding the earth, i s  em
ployed ; to discharge the jars only the 
vertical conductor, K C, i s  utilized. To 
prevent the passage into the earth of 
electrical oscillation� !;'roduced at the dis
charge, a coil,  CD, is fitted to the con
ductor, which coil not being in unison 
with these electrical vibrations, prevents 
their escape. We have seen how such a 
coil can act as a barrier. Electrical waves 
are then sent forth by the first vertical 
wire and are not disturbed by any counter 
influence exerted by the second vertical 
conductor, D E. Electrical waves thus 

A spark could hardly be obtained by 
contact with a metalli c object, as in the 
previous example ; for the electrical ef· 
fect diminishes with the distance tra
versed.  In order to detect this small 
electrical impulse, a coherer is employed, 
of the type u sed i n  most systems of wire
less telegraphy. Evidently the coherer 
should be connected with that portion 

A COMPLETE APPARATUS SHOWING THE MULTIPLIER, INTERRUPTER, 

RECEIVER, AND MORSE TRANSMITTER. 

transmitted are proportionate in length 
to the length of the wire employed and 
to the si ze of the condenser. By employ
ing coils, C D, of  vari ous forms the length 

of the wire at which the alternations are 
greatest. It  has h itherto been the custom to suspend 
the wire and to secure the coherer to its lower end, 
the other pole of the cohereI' being connected with 
the earth. It has been proven experimentally that 
the capacity of  the cohereI' is so great that the lower 
end of  the receiving-wire may be regarded 
for the electrical oscillations of  the wire. 
the effect is dependent upon the tension to 

as a node 
But since 
which the 

even though minimum tensions may occur here. If 
the auxiliary wire be exactly as long as the re
ceiving-wire, then all waves which have not the 
requisite length will pass through the node into 
the earth . But these waves can also be receivcld 
and conducted to an auxiliary wire if  the en
tire length of the receiving-wire ( that i s, the receiv
ing-wire plus the auxiliary-wire ) be made equal to one-

of the waves can be changed, such coils 
serving to vary the frequency of  the oscillations. Each 
frequency corresponds with a certain wave-length. 

In a lecture Slaby succeeded in receiving messages 
from stations of 4 and 14 kilometers distance with a 
speed of 7 2  letters per minute. He likewise received 
messages si multaneously from the two stations. His sys
tem has proven so successful that it will be developed 
by the Allgemeine Elektricitiits-Gesellschaft, of Bulin. 
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GerIUany's 'r,vo Gre a t  Coal Reglon8. 
BY H. L G U8srL. 

Prof. Schulz, German Privy Councilor of Mines, and 

a recognized authority on Eu ropean mining matters, 

h as just given out some interesting figures on the 

coal deposits of the two great German mining dis

tricts. Prof. Schulz says that the Rhenish West

phalian mining region extend s  over an area of 60 
square miles. To a depth of 700 meters there are yet 

available =d exploitable 11,000,000 ,000 tons of bitu

minous coal ; from that depth to 1 ,000  meters therB 

remain 18 ,300,000 ,000  tons ; and in the depth between 
1,000 and 1,500  meters, well accessible under present 

mining conditions, there are anothe r  25 ,000 ,000 ,000  
tons, o r ,  altogether to t h e  last-named depth of 1 ,500  
meters, 5 4 ,300 ,000 ,000 tons. Prof. Schulz expresses the 
opinion that science wUl i mprove our present means 

to such a degree that in time it will be possible to 

safely carry on operations at a greater depth than 

1 ,500 meters, whereby another 75 ,000 ,000 ,000  tons of 

coal would be obtainable. Thus, the total quantity 

of coal still buried in the Rhenish Westphalian dis

trict amounts to 1 2 9 , 3 0 0 ,000 ,000 tons.  Supposing the 

future annual output of the di strict should average 

100,000 ,000 tons-that is to say, about twice the p res

ent outp ut--the coal deposits avai lable down to a 

depth of 1,000 meters would still  last for 293 years, 

and to 1 ,500  meters for 543 years. 

The second coal region, the Upper Silesian, i s  even 

larger. Here the carboniferous mountai ns reach a 
depth of 7 ,000 meters, on an area of 2 ,162  square 

miles, and the 114 workable layers have an averagl� 

thickness of 1 7 0  meters. When calculating the quan 

tity of coal workable to a depth of 1,000 meters, it 

must be taken into account that the carboni ferous 

m ountains generally are covered by younger layers 

about 200 meters i n  thickness, and that, when carrying 

on operations to a depth of 1,000 meters,  about 3 3 1-3 
per cent has to be deducted for safllty constructions, 

loss, etc. There would thus remain, according to Prof. 

Schulz's  estimates, a quantity of 62 ,800 ,000 ,000  tons of 

workable coal down to 1,000 meters. During the 

period from 1748  to 1900 there have been extracted 

500 ,000 ,000 tons, thus leaving 62 ,300 ,000 ,000 tons to be 
mined. According to the Upper Silesian mining re

turns, the increase in the output from decade to 
decade has been 43.5 per cent;  I n  1899, when the 

deepest shaft was but 5 9 4  meters,  the output amounted 

to 23 ,500 ,000 tons. Supposing that it reaches within 

50 years three times the present output, the deposits 

down to 1 ,000  meters would last for 890 years, and 
would probably not be exhausted until the year 2790 .  
At a depth of 1 ,000 to 1 ,500  meters there a r e  further 

. available 101 ,550 ,000 ,000  tons, and from 1 , 5 0 0  to 2 ,000  
meters another . 140 ,800 ,000 ,000 tons, t h e  mining of 

which would require 1,450 and 2 ,000 years respectively. 
But, even at that time, there would yet he immense 

quantities of coal available. as huge deposits extend 

over the mountains d eeper than 2,000 meters. 
----------�� 

Ho,v t h e  'V e l s bach Mant l e  is M a d e .  

T h e  "mantle" of t h e  Welsbach light i s  an a s h  can· 

sisting mainly of the oxides of certain rare metals

J citutif ic !mtrical. 
off slowly, leaving a skeleton mantle of metallic oxides, 

which preserves the exact shape and detail of every 

cotton fiber. The soft oxides are then hardened i n  a 

Bunsen flame. A stronger mantle is made upon lace

making machinery.-The Keystone. 

e . • . •  
AUTOMATIC ORE UNLOADER. 

BY W. FRANK M'CLURE. 
Three great automatic iron ore unloaders, the first 

of thei r kind in the world, will be in operation upon 

the docks of the Carnegie Company at Conneaut, Ohio, 

THE SCOOP GATHERING UP ITS LOAD. 

Harbor the coming season. The complete success of 

these machi nes will mean their general adoption along 

the Great Lakes, and, inci dentally, the realization of 
the fondest hopes of many of the big dock companies. 

Their use at all the ports will revolutionize the ore

handling industry. 

For years pessimi sts have prophesied that a success
ful automatic iron ore unloader was an impossibility. 

Futile attempts to build such a machine have been 

made from time to time in the pas': decade. The an

nouncement, therefore, that Andrew Carnegie was to 

build an automatic ore unloader at a cost of $100 ,000 
occasioned no little interest. 

On completing the first machine some time ago it  

1 53 
was found necessary to rebuild it .  Additional bear

ings in particular were found to be needed. Each test 

of the machine has been more satisfactory than the 

former one, and when last year the Carnegie Company 

ordered two more machines of the same pattern com

pleted for this season' s  business, at a cost of $100, -
000 each,  i t  was apparent that the steel king felt  sure 

of their success. The three machines have now been 

completed. The accompanying photograph shows 

them, side by side, each i n  operation but in different 

positions. 

The total weight of the first machine was found to be 

400 tons and its height 5 5  feet. The all·important part 

o f  the machine is the bucket, which grasps ten tons 

at a single lift, or ten times that lifted by the largest 

ore bucket previously used. This great bucket i s  at

tached to a revolving pending leg, which in turn swings 

from a long and gigantic arm. This arm is carried 

forward and back upon a track, to a point above the 

vessel when the bucket i s  to be filled and to a point 

above the car when the bucket i s  to be dumped. 

The bucket i s  first lowered part way into the vessel's 

hold.  Next the scoop i s  opened and then lowered until 

it strikes the ore cargo and sinks deep into it .  When 

open, the bucket has a spread of nineteen feet. The 

scoop i s  closed upon the ore by hydraulic power. It is 

then ready to be raised and conveyed to a point over the 

car into which the ore is to be dropped. Where the ore 

is to be placed on the stock piles, it is dropped into a 

trolley car which will convey it .  

The automatic ore un loader i s  expected to take out 

from 90 to !l5 per cent of the ore in a vessel. The 

bucket when below the hatch of a vessel can be swung 

around lengthwise, in which case it reaches about nine 

feet from the edge of the hatch in either di rection. 

The small amount of ore which cannot be reached by 

the scoop is shoveled by hand to a point within its 

grasp. 

In the accompanying photograph showin g  three ma

chines, the big scoop or bucket of the machine in 

the di stance is below the hatch of the vessel, reaching 

into the ore. The scoop of the next machine i s  raised 

to a point above the vessel, and the view nearest the 

reader shows the scoop after i t  has been conveyed and 

the contents dumped into a railroad car. 

Four machines, side by side, can be used in the aver

age vessel at one time. Each machine is expected to 

remove 300 tons of ore per hour when fully perfected. 

Four machines, thus unloading 1 ,200 tons per hour, 

would empty the largest vessel on the lakes in a com

paratively short time. The largest cargo of ore hauled 

last year on the Great Lakes aggregated 7 ,446  gross 
tons.  I f  such rapid handling of i ron ore can be se

cured, the work of many men will be saved. One of the 

ore unloaders can be operated by six men. Three of 

this number remain in the vessel to shovel ore within 

the reach of the scoop . Three operate the machine. 

With four machines working in a vessel twenty-four 

men would thus do the work which usually requires 

100 men. 
A s  yet no attempts have been made to establish 

speed recor d s. O therwise the tests are reported to be 

very e n c o  u r a g  i n g.  

George H.  Hulett, a me· 

chan ical engineer 0 f 
Akron, Ohio, is the in

ventor. 

-----.. � .. -----

'rbe S u nflo,ver. 

lanthanum, yttrium, 

zirconium, etc. ,  which 

are rendered incandes

cent by heating to a 

high temperature. A 

six·cord cotton thread 

i s  woven on a knitting 

machine into a tube of 

k n i t  t e d  fabric of a 
rather open mesh. This 

web has the grease and 

dirt thoroughly washed 

out of it, is dried and 

i s  cut into l e n  g t h s 

double that required for 

a single mantle. I t  i s  

then saturated i n  a so

lution containing the 

requisite oxides, wrung 

out, s t I' e t c  h e d over 

spools and dried. Next, 

the double-length pieces 

are cut into two, the 

top of each piece is 

doubled back and sewed 

with a platinum wire, 

which draws the top in 

and provi des a means 

of supporting the man

tle, when finished, from 

the wire holder. After 

stretching the mantle 

over a form, smooth

ing it down and fasten

ing the platinum wire 

to the wire mantle 

holder, the mantle i s  

burned out b y  touching 

a Bunsen burner to the 

top. The cotton burns POWEUVL AViOMAiIC ORE UNLOADER IN USE, SHOWING DIFFEBENr l'OSUIONS OF TRE MAIN AB14 

AND BUCUl. 

Dr. Harvey W. Wiley, 

Chief of the Division of 

Chemistry, U n  i t e d  

States Department of 

Agriculture, i n  a spe

cial report shows that 

the sunflower can be 

grown successfully over 

large areas in t h e  

United States ; that it 

i s  a crop which makes 

a considerable drain on 

the elements of soil fer

tilizers ; that one of the 

most valuable cor:sl:i tu

ents of the plant is the 

oil,  which exists in 

large quantities in the 

seed s ;  that the eco

nomic production of the 

sunflowers i s  now con

fined almost exclUSively 

to Russia, where it i s  

a n  agricultural indus

try of considerable i m

portance ; that in the 

U n ited States i t  i s  

grown as an ornament 

and for the production 

of seeds, which are used 

chiefly for poultry and 

bird feeding and for 

condimental and medic-
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inal properties with farm animals ; that the oil  of the 
sunflower seed is not produced commercially in the 
United States ; and that in the cultivation of the sun
flower the methods pursued for growing Indian corn 
are to be followed,  and the plant i s  capable of cultiva
tion over almost as wide an area as I ndian corn_ 

------------... �,�.---------
A PAIL FOR LIVE BAIT. 

Every fisherman knows how d ifficult it is to keep 
minnows alive. If the fish are kept in a pail, the 
water must be constantly changed to furnish a new 
supply of oxygen. The difficulty thus presented of 

A NOVEL LIVE·BAlT fAlL. 

feed ing sufficient oxygen to enable the. fish to live not 
only for hours. but for days , has been very ingeniously 
overcome i n  an invention for which Mr.  Cassius M. 
Fisk, of  Napoleon. Ohi o .  has taken out a patent. 

Mr.  Fisk's invention i s  a pail which is provided 
with an air-chamber in its bottom and with a hand
pump secured to the si de .  The lower end of the pump
cylinder communicates with the air-chamber by means 
o f  a pipe ; and the ai r-chamber communicates with 
the body of the pail by means o f  a flexible pipe.  The 
pail  having been filled with water and the minnows 
placed therein ,  the hand-pump is  operated to fill  the 
air- chamber with compr8ssed ai r .  Such i s  the pres
sure that the air  i s  spontaneously supplied to the 
fish in the water through the flexible pipe.  I t  i s  ne
cessary to pump fresh air i nto the chamber only at very 
long intervals ; for the construction of the flexible pipe 
is such that the ail' i s  very gradually discharged.  

The inventor assures us that he has subjected his 
device to most severe tests .  Forty fish, among them 
minnows so delicate that they cannot ordinarily be 
kept alive for more than ten hours, were placed in 
the pail and supplied with air  i n  the manner described . 
So efficient was the apparatus that after twelve days 
the fish were all  alive, although the water had not 
been changed during the interval and had bc:come very 
foul.  When the supply of air was at that time cut off, 
the fish came gasping for oxygen to the surface. The 
same minnows could not be kept alive in  the same 
amount of fresh water for mOJ'(e than fourteen or fifteen 
hours. 

N � ,v ( ' O lll jt u li lld s o f  Co balt . 
M. Ducru has recently p resented to the Academie des 

Sciences the results :Jf a 3eri '.cs of experiments in  which 
he has formed s<:'veral new compounds of cobalt .  I f  til 
a solution of cobalt containing ammoni acal salts and a 
sufficient proportion of free ammonia is added arsenic 
acid or a soluble arseniate, a gelatinous p recipitate, 
very voluminous. is  seen to form. its color being mo,'e 
or less violet. At the ordinary tempel-ature these pr('
cipitates are not modified,  but i f  the flask containing 
the liquid and precipitate i s  kept near the boiling point 
in a water bath, the precipitate is  slowly modified ; it 
contracts and i s  transformed into another o f  a rather 
dark red which microscopic examination shows to be 
enti rely crystallized.  The duration of the experiment 
i s  variable ; with concentrated solutions in the p roper 
proportion it  may take but a few minutes, but with 
weak solutions as long as 100  to 150 hours are re-
quired. The crystalline compounds thus ob-
tained are cobaltous salts ; under the lIlI-
croscope they are seen as needles groupe..} 
in clusters, and sometimes in rhomboi dal 
plates. They have a marked acti on upon polarize(] 
light, and belong to the c1inorhombic system. Thay 
are insoluble in water and weak ammoniacal solu
tions, but easily soluble in  the mineral acids. At the 
ordinary temperature they lose ammonia. but very 
slowly. Th ese eompounds, which lVI.  Ducru has thus 
obtainerl for the first time, are ammoniacal arseniates 
o f  cobalt, but their composition vari es .  While the pro
portion of cobalt and arsenic i s  practicallv the same 
for all these products, that of  the ammonium may 

J ( itutif i c �nlttican. 
vary from zero to g .G  per cent. It is not the propor
tion o f  ammoniacal salts in the solution, but th·� 
amount of free ammonia which determines the pro
portion. The superior limit is  reached when the liquor 
contains 350 per 1 ,000 of ammoni a ( 20 per cent 
strength ) o r  69 parts by which of NH". The salt ob
tained under these conditions is a tri-ammoniac ar· 
seniate of eobalt, having the formula ( As 0, ) ,  Co, 
+ 3 NH3 + 5 H, 0, whieh approaches the zinc salts ob-
tained by M. Bette. On the other hand , 
the aetion of this salt upon the salts 
o f  cobalt in presence o f  ammonium saEs 
( without free 2.mmonia )  gives a pale rose salt, 
crystallized i n  fine needles. i n  cotton-like clusters. 
This salt contains no ammonium, and its compositioa 
( As 0, ) ,  Co" + 8H, 0, i s  that of natural erythrine ; the 
crystalline form and grouping are the same. M.  Du
cru has isolated two of  these salts whi ch lie between 
erythrine and the first mentioned compound ; tha 
mono-ammoniac salt ( As 0, ) ,  Co" + NH" + 7 H,O i :; 
formed when the solution contains 15 per 1 ,000  of free 
ammonia, while the di -ammoniac salt ( As 0, ) ,  Co" f-
2 NH" + 6 H,0 is cbtained at a concentration of 60 pel' 
1 ,000 .  The four salts thus obtained appear to be di3-
tinct compounds and not mixtures. The experiment,�r  
intends to describe a similar seri es of ni ckel salts  anfl 
also a new method of analysis for arseni c  which is 
based upon these experi ments . 

• f . ,  .. 

A VALVE MOTION F OR SMALL HIGH-PRESSURE 
PUMPS. 

The use of high p ressures with pumps of small di
mensions presents difficulties,  as the valves are liable 
to be kept open by the pressure. To overcome this 
drawback, Adolph Richter, 1 1 3 8  First Avenue, Manhat
tan, New York city, employs a special device for press
ing the valves firmly against thei r seats during the 
time they should remain stationary, the valves being 
released �hortly before they are to be shi fted.  

The valves are turned by means of the levers shown 
at the end of the elevation,  each lever being connected 
with one suction valve and one delivery valve by links 
and crank arms. These levers are struck periodically 
by an arm on the front end of a shaft which is jour
naled in a slide moving together with the pump pi-ston 
and provided with a pinion rolling on a stationary 
rack. This same shaft carries at its rear end another 

SIDE ELEVATION OF THE VALVE-GEAR. 

arm which at the end of each stroke operates a set of 
toggle levers connected with spring arms exerting an 
axial pressure on the valves when the toggle levers 
are in line with each other. The parts are so timed 
in operation that the axi al pressure on the valves is 
relieved before they are turned, and after they have 

PERSPECTIVE VIEW OF A ROUGH MODEL OF THE 

VALVE GEAR. 

been turned they are p ressed against their seats tight
ly, thus allowing high pressures to be obtained without 
danger of leakage. 

• • •  CI 
'l'he Bre ",�" Prize. 

The Academie Royale des Sciences de Turin an
nounces that a Prix Bressa of 9 ,600  francs ( $ 1 , 9 20 ) i s  
open t o  competition among investigators and inventors 
of  all nationali ties.  The prize will be awarded to the 
person who, in the opinion of the Academy, made the 
most brilliant or useful discovery i n  the four years 
1 8 9 7-1900,  or who produeed the most celebrated work 
in pure 0 1'  applied science. Works intended for con
sideration i n  eonneetion with the prize must be sent 
to the president of the Academy before the end of next 
year. The contest will  close December 31. 1 9 0 2 .  The 
ri ght i s  reserved to award the prize to an investigator 
whose work is  considered to be the most worthy of the 
honor, even though he does not submit an account of it. 

MARCH 9, I <)O I.  
A NEW BOOK OR COPY HOLDER FOR TYPEWRITERS. 

The ditticulty of holding books, loose sheets, or docu
ments used by public speakers, copyists, and typewrit
ers is  overcome by means of a holder recently patented 
by Burgess T .  Montgomery, of 7 5 2  Ninth Street, Wash
ington, S .  E., D .  C. 

The device comprises a rotary pedestal which car-

THE MONTGOMERY COPY-HOLDER. 

ries parallel supporting-rods. On these rods the book
holder is  slidably mounted. In order to hold the boole 
open ( parti cularly a thick book ) , two spreaders are 
employed, one for the bottom, one for the top, of the 
pagEl. One spreader is  mounted on the book-holder, 
and the other on the parallel supporting-rods abov-e the 
holder. The essential feature of  each spreader is  an 
axial rod passing through a bearing in a line at right 
angles to the plane of the book-holder, the rod having 
two bearing-arms offset to the same side of the axial 
center, so that when rotated about the center the arms 
will both pass off the book to allow the page to be 
turned .  The axial rod of each spreader i s  longitu
dinally adjustable to accommodate books of different 
thicknesses. 

Pivoted leaves or wings at the bottom of the holder 
form extension::; for books o f  various sizes and thick
nesses. 

Another feature of the invention which deserves to 
be menti oned i s  a line-spacer or indicator pivotally 
mounted on a side-rod between two friction-clamps. 

From the two parallel supporting-rods extending up
wardly from the base an arm extend s  outwardly, 
which carries an eleetric incandescent lamp, so that 
the copy can be illuminated, i f  it  be so desired. 

The holder has every motion that can be demanded 
by the copyist or reader, and is provided with means 
for receiving all kinds of  copy, thick or thin, long or 
short. 

• • • 

'l'he C u rr e n t  S n l'l.] c m c n t .  

The current Sr'I'l'LEME:\,T. No. 1314,  i s  commenced by 
a most interesting article on the maple sugar industry, 

aceompani ed by engravings showing the tapping of 

trees and the boiling of sirup. " Dock Equipment fur 

the Rapid Handling o f  Coal and Ore on the Great Amer

ic::-.n Lakes" is the continuati on of an important arti cle. 

" Some Links Between Natural History and Medicinc:" 

is  by J.  Arthur Thomson. "Progress of  Agriculture in 

the United States" is  by George K.  Holmes. "A Model 

System o f  Water Works" i s  by F .  0.  Jones, and is ac

compani ed by working drawings. The usual trade sug

gestions from the United States Consuls and Trade 

Notes and Receipts are published . 
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J c iru t if ic �UlrtinlU. 
RECENTLY PATENTED INVENTIONS. I rope to be freely fed into the cramping groove 

Velth'le .. and 'J'heir ,\ p p l i a n"e... 
a n d  which locks and becomes stationary at the 
last part of the cramp ing movement so as to 

D I C Y C L F;' SFPPORT. - JA)! E S  NE llBIGGI�G, form a positive lock, thus securing the advan· 
JA)I E S  EASTO". and J."IE S  B'� LL, Victoria, tages of both forms of the device without the 
B .  C..  C anada. The bicycle·support consists disadvantages of eithe r .  
of a h e a d  d amped to r il e  lower b r a c e  of the 
bicycle-frame. to which head l egs are loosely llIl .. eellaneo u 8  I nvent i o n". 
pivoted so as to be capable o f  spreading. The 

C H O S S-H EAD FOn lVI I N I!:-SHAFTS.-.JOHK legs are provided with extension-arms a t  their T .  SJoDDIE,,"S, Bald Mountain,  C o l o .  The crossfulcrum ends. A transverse locking member head i s  arranged automat i c a l l y  to be lo cked, connects the extension-arms : and a retaining 
during its ascent or descent i n  i t s  guide\vays 

Businus and P�rsonal War.ts. 
HEAD THIS COLUMN CAREFULLY.-You 

wii i  find inquiries for certain classes of articles 

numbered in consecutive order. If you manu

facture 'these goods write us at once h nd we will 

selld your name and address to the party desiring 

the information. In every {'a"e it is neees· 

su.·y to �ive t h e  Il uluber of' the Inquiry. 

In L' N N  &; (co. 

1 55 
I n q uiry" N o .  1 29 . -For m achinery for making fire· 

works. 
] I I q u i r y  N o . 1 3 0 .-For el cetl'ical l y operated tOOlS 

for lettering, carving and surfacing on granite or other 
stones. 

I n q ui I·Y �o. 1 3 1 .-}1'or m achinery for tt e  m anu
facture of lJrooms. 

I llrl u i r y  No. ] 3 2 .-�"or electrical, air beer pumps. 
I n llni l' Y  � n. l 3 3 .-}i'or h alld dynamos fur experi

m ental purposes. 
I n q u i r y  N o .  1 3 4 . - For m ann factt�rers of l eather 

link, for link and pin type of the tiexI ble leuther- Iink 
coupling. 

Inq u i ry �o. 1 3 � .-For machinery to m anufacture 
tine emery cloth. deviee holds the legs. In using the support, the to the hoisting cable, and to be automatieally ).-l arine Iron 'Vorks. Chicago. Catalog'ue free. legs are al lowed to swing forward and are u n l ocked when its lowermost position has been I l I q n i ry No. 9 1 .-For manufacturers of ice- making' al��I�'�lrlg ��;eJt3��i�:��u��\�lt�i:'�a:l��1l�

am
fJ

s for then fir m l y  engaged with the ground by draw- reached so that the hoisting cable and i t:; machinery. ing the uiey<:ie sl ig·htly backward. To disen-
bucket may deseend further into the mine. Cat al ogue of ice· m aking m achinery of the l < l tcst pat lU�)(��!::' N o .  1 37 . -For manufacturers of a l um i n-

gage the legs, the lJieyde i� pushed ahead and 
shaft. tern can be had from the York Mfg. Co.,  York. Pa. 

the I pg� � \\, llng rearwardl,\" and up\vardly into 
j1�OLDI NG -C H A I R .-ADA)r COLL I (jXO�,  \\�e:-; t - I n q u i ry No. 9 S . -For rnanufuct- urers of laundry p1rlt�t�l!d:ra�;;ta���.- �'or manUfacturers of tp-lephone 

engagement with the retaining devic e .  
'r-.:rood, N .  J .  'rile e l,al' I' I' S a steamel'-c'llal· ,' .  e,'l"l, 

machi ller
y

, 
n - '- {; p.to-date laundry machinery m anufactured by the Simplex Interior Telephone Co . . 4:n :\l a i l l  Street, Cin-PLATFOU:\I-\YAG- ON. - TI )l(Yl' H Y B . BE�E- side bar of which has a longitudinal s l u t  and Troy Laundry Machinery Co., Ltd . , 2;)8 Broadway, New cinnati, 0., manufacturers of telepholle parts and ac-D I e T, La U \'ll nge, 1lich.  This p l atform farm- , one or more recesses in the lower wall  of the Yor',- . . . I cesBories. 

wag-on is made mueh lower than the ordinary slots.  A. back has downwardly extended mem- I lI q ll i l' Y 1\ o. 9 !) . - li'or munufacturers of WIre CrImp-
I lU l ll i  I 'Y No. 1 3 !  • .  -�'or s pring-hinges, locks and 1)latfor ll1�wa!!on of the sain e height of wheels,  bel's pr'ovl' ded \"l' th p I' ns passed t ll l'Otlgh t il e  

il
lg 

r
lJ d �

. accessories for mlikillg show cases. '----' .� . . l. � ."  2\letal Polish. Ind ianapo l i s .  Samples free. whereby a load can be convenien t l y  and quick- slots in the side bars. The pins have head s to 
I n q ll il'Y N o . 1 f l O . -For chan ne l iron o,r steel �ui t .  di��ci,III; '��e t�j). 1.��f � �:��l1"����

o
�

e
�;�� i�lod y���

n
O: ly placed upon the platform. '.rhe vehicle is engage the outer side of the side bars to p re · a b l e  1 01' r;Jil� uf irOIt  fel l cing. l!11 i t : eh lJy % lllCh, weigh- meter lests uf el ectric m O LOrs. light.  yet strong. O rdinary axlt�8, bolster· vent their spreading. Legs are p ivoted to the illl,! about l� puun ds per lineal tu O L. 

I l I q n i l' Y  K o .  J 4 1 . - For carpet cleaning machinery. blocks, bo :"ter-hou nd", reach, and sway-bar a re forward portions of the side bal' . Stops l i m i t W AT ER WHEELS. Alcott & Co . . Mt. Holly, N. J. 
I n q u i ry Nn. 1 4 '! . - ]<'"r m anufacturers of woven-dispensed w i t h .  The weight o f  the vehicle i s  the rearward movement o f  these l egs : and I n q n i ry � 0 . 1 0 I .-For machinery for manufactur- wire wi l l ing to estimate u n  2(\miles uf fencing. equally d i s t l'ibuted a t  the corners, and i s  arln s  are pivotal ly connected with the forward I ing sll Ovels

� 
a�ll. Sl>ad�s.  

T ' Edward Darby & SOi l S .  2:.lli Areh Street, Pbiluclelphia. equally supported at the wheels, which are l egs and w i th the back of the chair. By means I \ :lnk ee N otIOns. W aterbury Button Co . . " aterb y. Ct. Pa .. lJl:.tllufaeturers of durable wire fencing. beneath the cornel' portions of the p la.tform. of the recesses and pins the back of the chair l ll rl ll i t')T � o. 1 O� .-For tb� :l d dress of the " Strow- I h q U  i n· �. n. 1 lJ :J . -fo'or a. m acbine to Rtrai.�hten Bae h wheel  is prov ided wi th a 8ep a l'ate axle . is  fir m l y  h e l d  in its adjusted position. I n  fold- yer A U lOlllaLIC Televbone E xcnallge. co l d  rol h itl rOll " ( 1  �. : : d  squure iron and steel  s hufting 
Between the front. axles a cotlp l ing i s  mounted. ing the chair the front l egs are carrie d up and For bridge erecting engines . . J .  S. l\lundy, Newark, N .  J ' I *1 inch t o  l Xj:  ille.l . 
T he tongue or po le permits the vehiele to be back, where upon the arms f a l l  down almos t I n 'l u i I'Y 1\'0. 1 0 3 .-For detlatcd t.oy .  r u bber, gus � n q n i l 'Y ,," n . I 1 4_ . - F�)r railroad tnte!.: insppetors' 
tu rned 8hul't w i t h  safet�· .  and ean be freely ballouns. 
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r'''n'''l O'''t"""'ve
"""'�"'o""\''''e'''r'''''''. para l l e l  with the seat frame. Everlasting monum ents of wbit� bronze made by the moved from s ide to side or up and down . TRA C E R .-HEXHY �I. E X ltI GH'.r, :l\Ianhattan. Philad el vhia. \V hite Bronze .:'.1 onume;: t Co . ,  Philadel-

B l l ' Y C L E - F HA � I E  �I E �I B E H .-J.nms H .  New York city.  The primary purpose of the phi a, P a .  
� C L L I L\":.\', C'ail'o, Egypt.  This invention p l'O- i nvention is to provide a means for fol ding and I n 1J ll h'y N n .  1 0 4 .-v'or t h e  manufacturer of the 
v i des an impro vement in forks for bicycles . clos ing the t racer-wheel so that the entire de- . , P011 11 lS y l vall ia " high�wheel lawn mower. 
Tubu l a r  lower memiJers and tubular upper vice lnay be carried in the pocket w i thout dan- Gear Cuttillg of eYery description accurately done. 
nH�mbel's compl'ise the fork. 'rhe upper mem- gel' of tearing the c loth.  rrhe tracel' -wh pe l  is l'he G arvin ::\Iachine Co.,  Spring and Varick Sts. ,  N.  Y. 
i>el's are semi -cyl indrica l .  A clamping-crown journaled i n  one end of a shank ; and at oppo- flr�

t�!l
l����.,.

i\' o .  1 O a .-For manufacturers of chemical 
01' block engages the me mbers at the lower site sides of the shank, p lates are hinged. 

'l'en d ays' trial I(iven Oil Duus' 'rip 'rop Duplicatorside, and has col lars at its ends to embrace rrhese p l ates are arranged to form a hand l e  Felix Daus Duplicator C o . ,  [) Hanover S t . ,  N. Y. city. the lower members of the forks.  A sleeve en- and to inclose the shank and tracer-whee l be
gages I he mem bel'S a t the bene!. and has por- tween them. I n q u h' y  �o. 1 0 .; . -For automatIC numbering ma

chmeti w i t h  six wheels. 
tions ex tended t h rough the coll ars and then MAIJ, AND PACKAUg DRAWER-I'AUI, P. 
tlll'llPd o u t w a r d .  .A latch tu rns ontwardly . 1 .  FYl>'B, Concord, N .  C .  The drawer is con
By the methods of fastening the members in structed i n  two sections adapted to s l ide one . 
the device as desn-iued, no bmr.ing o r  solderim; within the other. For the sections of th,� 

Rigs that RUB. H ydrocar bon system. \Vrite St. 

I LouiS :Motor Carriage Co. , St. Louis, 1\10. 
I lI q u i )' \,  No. 1 0 7' . -For m anufacturers of t.wisted 

wire goods. 
is necessary. 

llIe e h allic a l  Devkes. 
A I H S li l l' .  - A ltI ST.1 R C H t: S  F .  II UllBARD, 

Simmler,  C a l . The a i l'ship has all air-plane 
adapted to transverse pivots a t  each end o f  the 
ship, each pivot being located a t  the edge 
nearest the center of the ship.  Between the 
air-planes is a mast over which a rope ex
tends attached to the outer end edges of both 
air-planes and then extending beneath the air
p lanes within the body of the ship. The 
planes are swung positively and their angul a r  
directions a r e  maintained b y  means of dl'llms 
to which the ends of the rope are a ttached. 
The air-p lanes control the vertical position or 
the ship.  When it is  desired to e l evate the 
ship. the air-pl anes will  be thrown into such 
a position that their fOl'ward edges are h igher 
than their rear edges . "' hen i t  i s  desired to 
descend, the air-planes will be oppositely ad
justed. 

SCCTTLE-L I FTE U.-UI-:uItla� B I c In� LHAuP�', 
:\Ianhattan, :>lew York dty. The object of this 
invention i s  to prov ide a seU t t l e - l ifter which 
can be easily opened 01'  dosed and automatic
ally and securely locked in c l osed position. A 
lever has s l iding connection at one end of a 
guideway on the skylight or scutt l e .  When a 
s w inging motion is given to the level' a c orre
sponding n10vement is given to the sc uttle.  A 
catch is carried by the leyer to engage the 
guideway and to hold the sCllttle  i n  the posi
t ion to which i t  has been raised. A latch 
locks the d osed sell t t l e  to its frame, with 
",h le h  latch the cateh is operatively connected. 
A rop" operates the latehes to unlock the scut· 
t ie beio ,'c i t  is opened by the lever, 

W I I E E L\\' U I G I I T ' S  DIl'LE M E :>I 'l' .  - MICH
AI-� L  :\1 . �IAL Uulo,  :'\eb.  This invention i s  a 
novel machi�e for holding vehicle-wheels dur
ing the applieation of tbe t i re, for permitting 
the wheels to be subme rged in a tank immedi
a tell' after the tire is  placed in position, so 
as to cool the tire and shrink i t  o n  the felly. 
The machine is also usef u l  for tru ing wheels 
and to prevent the dishing of wheels during 
the appl ication of the tire.  

C r'; N 'l' IU F C U A L  MACII I :>l E .-ANIHU;AS FRE I 
TAG, Amsterdam, :'\etherlands. Centr ifugal 
separato l's are usua l l y  driven by belt and pul
ley. Water turbines and electric motors, how
ever. have been app l ied directly to the separat
o r  shafts, thereby enabl ing the separators to be 
a r ranged i n  groups. W i t h  the driving belt,  i t  
i s  evident t h e  machines must b e  arranged i n  
r o w s .  B u t  the driving of centrifugal separa
tors by electricity or by turbines i s  not readily 
app lkable to existing machines, as i n  most 
cases the cost is  (�onsiderab le.  The present in
vention attains the end by ('onstl'llcting the 
rotary bowl with buc kets into which stationary 
nozzles discharge water. A t rough receives the 
water ; and a pump removes the water f ro m  
the trough a n d  discharges i t  again t h r o u g h  the 
nozz les. 

SgLF-I,OCKING l'ULLEY-BLOC K.-.JOSEl'H 
O. WALT()� ,  2 1 1  East Forsyth S t reet . .  J ackson
ville, Fla. lIlr. "'alton has endeavored to se
cure the advantages of a r o l l ing �urface above 
a cramping p u l l ey by which the rope is . freely 
fed into the cramping groO\·e. and also the ad
vantages of a f;tationary hi nding snrface to se
cure a positive lock.  To this end h i s  invention 
consists in combining with th� c ramping p u l ley 
a binding surface which rotates th rough the 
fi rst part of the c ramping action to allow the 

drawer a casing is provided. which is so loeat
ed that parcels can be p l aced i n  a section o f  
tile d r a w e r  outside o f  the building and removed 
at the inside o f  the building. 'rhe drawer has 
an outside combination lock connecting the 
two sections with the c asing. I f  one not 
fa m i l i a r  with the combination attempts t o  
o p e n  the drawer a n  a l a r m  w i l l  be sounded. 

E G G - T E S T E H .-CHAI<LE S S .  JEWELL, Rah
way. -:\. J. rrhe egg-tester comprise� a casing 
ha ving openings i n  its  opposite side walls.  
and a runway extending between the openings. 
Through these open ings the l ight of a lamp 
passes. The runway i s  incl ined downward 
from its inlet to its outlet end, so that the 

A fine l ine uf coffee m i l l s  man ufactured by Logan & 
Strobrhlge Iron Company, Xew .3righton . [la, 

l n Q ll i I'Y � o. 1 O�.-For typewriter adding machnH.:�. 
Palmer Brothers, �liallus, COHIl. 

catalogue on request. 
liasoline engine 

I n (l u i l' Y  N o .  1 O H � - For frictioll clutches, prefer
ably a rim c l u t l  I : ,  

Volney \V. :Mason & Co. , friction puIIeys. clut ebes and 
elevators, Providenee. It. 1. Catalogue 011 request. 

I n q u i r y  N'o. 1 1  O , -For rnaehinery for mixing and 
fill ing cans of baking puwder. 

Tbe cele brated " HorHso y-Akroy d " Patent Safety Oil  
Eng-ine is b u i l t  by the De La V erg-He HefrIg-crating )'1a· 
chine Com pany. Foot of East l:->..o;;th Street,  Xew York. 

I n q u i ry N o .  1 1 1 . - For machinery fur making 
medicin a l  tablets by com pression. 

eggs roll i n  the run\yay . As the egg passes The best book for electricl�Uls and belZl Ilners in eleca l ong the runway i t  is  viewed through OllP of I ricity is . .  EXDerimental Sciellce, " by G eo. :\1. Hopkins. 
the open i ngs formed i n  the end of the casing. I By mail . $4. )oiulln & Co. , publishers. 361 Broadway . ::\ . Y .  
I t  i s  w e l l  known that

: 
a good egg i s  tI'ans l u <:e� t I I nq u i ry 1\'0 . 1 1 � .-F'or devices to cut up French 

when held to the l ight ; that a bad egg IS fried potatoes. 
opaque. For woodworking machinery of all kinds, T h e  l1�ay & 

SAC K - H OLDER. - FREDERICK D. BLAS- Egan l ompany, Cincilluati, O. 
C HAnD, Lewiston, �I inn. By means of this im� 
proved construction, the holder automatically 
adjusts itself to the length o f  the sack. F'or . 
this reason the sack can be en ti rely fi l led, thus 
avoiding refi l l ing. The h o l der will support a 
sack which has no hem. B u t  l i t t l e  space i s  
required f o r  the device . 'rhe fi l l ing of bags 
i s  great l y  fac i l i tated. 

C{,'RTAI:>I-POLE R I N G .-JOHN KnODEI<, 270 
Canal S t reet, :>lew York dty. 'rile curtain-]lo l e  
r i n g  is s p l i t  and h a s  a hub to engage the ends. 
I ntegral retaining ends shaped as frustums 
of e ones are carried on the ends. 'l�he hub has 
its ends tapered outwardly. The walls of 
the8e ends a re contracted and reduced upon 
the ends o f  the split ring so as tightly to 
embrace the retaining heads and thereby pre
vent the split r ing f l'O ln uvening. 'r he ends of 
the split ring are he:d in position i n  the hub 
without the use o f  solder o r  other similar fas-
tening means. 

B I C Y C L E  - B R U S H .  - PE MBEItTO� DUDLE Y .  
Philadelphia, P a .  I n  a baseboard, r o l lers are 
mounted which receive the bicycle-whee l .  In 
the bottom and side walls o f  this baseboard. 
brushes are so mounted that they engage the 
tread and sides o f  the tire.  Upon rotating 
the wheel the brushes c lean the tire.  

Desi:,:-ns. 

BUACKE'l'.-'YILLIA)I M .  S C HRADIm .  Buey-
rus. Ohio.  The bracket supports a t U l'pentinp. 
vessel beneath a hen roost in sueh a manner 
that parasitical  insects must pass into the tur
pentine before they can reach the hens, and 
are, therefore, exterminated. 

II ALTER R I N G .  - .J.1" B l '''' '''!. . Dawson. 
N .  D .  The leading feat me of this  design con
sists of a straight mpmber at one side. oppo
site which are ronverr�ing stl"aig-h t lllPmbel's .  
Between these members are opposite inwardly 
e u rved members. 

IIA U :,\ E S S  H ANG E R  nooK .-.J o II "  S"'A tlG, 
Paterson, N .  ,1 . .  and AI<TH U R  H .  SI'K�It . Man
hattan, New York city. The hook ,,,,nsists of 
an elongated body portion having tongues at 
the ends i n c l ined i n  opposite directions. The 
hook is t o  be used i n  fi re-engine hOW;;PR. and 
by reason o f  its pcculiar constl'uetion the h a l'� 
ness can be immediatPly d ropped on the horses. 

NOTE .-Conies of any o f  these patents w i l l  
be furnished by ;\Iunn & C o .  f o r  t e n  cents each. 
Please state the name o f  t h e  patentee, t i t l e  
o f  t h e  inventiop, and d a t e  of this paper. 

l ll Q ll h'v wn. 1 1 :J .-For manufacturers or patentees 
of lUQ la ru ober subst.itutes. 

Seud for catalogue of candle-making machinery. 
Homan & Co., CinCinnati, Ohio. 

I n qui r y  1\" 0. 1 1 4: .-}'or complete saw· mill  outfits. 
Saw-mill machinery and out.fits manufactureu by the 

I.ane Mfg. Co . •  )-Iollt pelier, Vt. 
T n tl u i t'Y No. 1 1 a . -For foieamless steel tubing � to 

5-1c inch bore. 
Turbine \Y ater "� heel cataioguelS on application to 

Christiana :Machille Co. ,  Christiana, Pa. 
I n rl Uiry N o .  1 1 6. -For a, buttonh ole m oistener and 

opener, preferably Mil I c I' Bros. 
"'anted-H.evolutionary D o c n m ents, Autograph 1.et 

t ers. Journals, Prints, ,"Vashington Portraits, J<:arly 
A merican Illu strated Magazines. Curres pondence So1i� 
cited. Address ('. A ,  M, Box 773. Now Y ark. 

I n q u i ry � .J .  1 1 ' .-}'or m anufacturers wil J i n g  to 
make wire nov elties OIl  order. 

Machinerv for twisting wire into all shapeR and forms 
manufa-:tu;ed by Blake & Jobnson. P. O. Box 7, ,"Vater
bury, COHll. 

) l I q U i l'Y No. 1 1 S . - For b andIes for rubber stamps. 
Rushton Boats and Canoes. Morris Canoes. rrhe II. 

& D .  Folsom Arms Co. ,  314 Broadway, N. Y. 
I n q u i r y  No. 1 1 !t.-For m eteorological inRi.;, el1 ents. 
Building plot 41 feet wide for sal e ; on Greene Street ; 

old b u il dings ; suitable for improvement. E.  A. Cruik
shank & Co., 14;) Broadway, N. Y. 

I n q u i ry 1\"0. 1 2 0 . -}i'0t: foot or ha'!1d power emery 
grinder with attachment tor sharpemng lawn mower 
knives, or such an attachmel1t for an ordinary grinder. 

"� anted. Pan Am. }J}� posltion Patell�  Novelties suit
able for souvenirs. Address J . :\1. B., 320 B'way, N .  Y. 

Tnq n i l'V No. 1 � l .-�'or centrifugal gold-separating 
machinery. 

F'ine�t q U H l it,y steam automobiles made in the world. 
Write Hochester Cycle M fg. Co. Rochester, N. Y. 

I n q u h ' y  N'o. 1 2 "l . -li'or m achinery for making ex
celsior. 

I n qu i r y  N o .  1 23 . - For manufacturers o f  small 
iron chain. 

Shipping-. weighing, clreni!inil. quarrying and rafting 
chaills made by the J. B. Carr Co., rrroy, N. Y. 

I n rlui t'y N o .  1 2 4 .-lfor machinery for powder milIs.  
I n q u h·y NA. 1 "l :'i .-Nor an automobile lawn mower 

(gasoline preferred) with detachable roller. 
Inqll i l·Y Nn. 1 26 .-l<'or manufacturers of cigarette 

cardboard hoxes. 
'J1he Rochester Folding Box Co., Rochester, N. Y., 

make the daintiest designs in cardboard boxes of all 
kinds. 

I n o n iry � o.  1 2 ".-Fnr mallUfncturers of m erry go
round!5. 

G i l l i e  F.nl!tne & }\fachino Co. , Tonawan da.  N .  Y., 
steam riding gaHeries and whirling panoramas. Cata· 
logues on request. 

J n q n ir�� Nn. l ".!�.- F(Jr flexible st eel l adder suit
able for portable fire-escapes. 

HINTS '1'0 C O R R ESI'OKDENTS. 
Names and Address lllust tleeomlJallY all letters or 

110 at tl"llt iOll ,dll lip lHli d  tbt"n�to. This i s  for 
onr informa t i OJI awl not for llubliclltion. 

References to form p l" :l rti e}ps or a n swprs should give 
date of papN· and page or lllIIll ber of qlH'stion. 

Inquiries not allswcrt'U ill l"pa8011ahh� time shol1}(l he 
repeatl:'d : 6,o rrl�spolldt'nts will Iwa r  in m ind t h a t  
s o m e  anSWers l"Pqui re not a littlt" rl'seal'ch, a n d ,  
though Wp endeavor to l'Pply to all  I.' ither hy 
letter or in t h i s  dl'partm('llt ,  each must take 
his  turn. 

Buyers wishing to pUl"ehase any artide lIot atlvl'r
t1sed in our colnmns will h{' fUl'n i shi'd w i t h  
addresses of houses manufacturing or carrying 
the same. 

SpeCial Written Information on rn a  ttf'rs of peI'8011:.l1 
1"athl:'r than general iutel"('st cannot be expected. 
without rpmunel'a tion. 

Scientific American Supplements I'pferrf'd to IJlay be 
had a t  the office. Price 10 cents each. 

Books referred to promptly supplied 011 receiQt of 
price. 

Minerals �pnt for examination should be distinctly 
marked or l abpled . 

( 8 075 ) C. H. a£k s : 1. How many accu· 
Iflll l a t o l'� an� necessary to give o ff  30 amperes 
for 1 2  hOUi'S at 30 volts pressure, and what 
size -: A .  A good sto rage battery of 2 5  cells,  
each c e l l  with 11 p l ates, about 1 1 . inches 
square, will give about 400 ampere hours of 
discharge, provided the diseilarge is not more 
rap id than GO amperes per hour. 2 .  About how 
many pounds of wire and what number a l'(� 
there on a 50-volt,  G O - l ight generator a t  1 6  
candle power ? A .  Approximately 1 5  to 2 0  
pounds on arma ture. and 50 to GO pounds on 
field, according to type of machine. The sizes 
used would also vary, 1 8  t o  :!O on field, and 1 � 
to 16 OIl armature. If you wish more exact 
information, cut out a bit of the wires and 
gage them. :Vleasure the resistance o f  the 
fie l d  and from a wire table get the length by 
means of the number and resistance. The 
table will give the feet per ohm for 
number .  '1'0 find the l ength o f  wire on 
armature. count the number o f  tu rns in 
coil  and determine the l ength of w i " e  i n  
" o i l  as d o s e l y  as possible.  F r o m  t h i s  
quantity of w i r e  on the armature c a n  be 
cul ated. 

the 
the 
one 
one 
the 

cal-

( 8076 ) E .  M. J. a sk s :  Have you any 
ru l e  01' form u l a  for making induction or X-ray 
c o i l s  giving sparks ': 'rl1e rule I want is one hy 
which I can find the size of the core, the 
amount of prima r�v and secondary wil'e to be 
u sed to get any desired spark.  A. There is no 
recognized rule o r  formu l a  for finding the 
dimensions of an induction coil  f o r  a given 
l ength of spark : o r  rather every maker at ._, ,, i l s  
h a s  his o w n  formu l a  a n d  does not diselose i t .  
No r are a n y  two the s a m e .  You w i l l  find t h e  
dimensions of a l a rge n u m b e r  of coils  given 
i n  Bonney's " I nduction C o i l s � "  \vhich we can 
send you by mail for $ 1 .  S \jPPLE �Il� "'" No. 
1 1 24,  price 1 0  cents, gives fu l l  p l ans fo,'  a c o i l  
giving a fi · i n d l  spark. 

( 8077 ) H. G. writes : I would like to 
know what a pail' of hoisting engines w i l l  l ift,  
size of the cyl inder 20 by 3 �  inches,  with an 
80-pound steam p ressure. Will  you please 
show me how to work i t '! A .  Wind the actual 
horse power o f  the engine from the ('ut-off, 
mean steam pressure and speed as usual for 
steam engines. � r u l t i p l y  the horse power by 
3 3 , 000, which w i l l  gi\'e the pounds that the 
engines w i l l  l if t  1 foot in 1 minute.  Divide 
this by the height in feet for the numher o f  
pounds it w i l l  l ift  the h e i g h t  in a minute, f r o m  
which shou l d  be deducted t h e  f r i c t i o n  of t h e  
hoisting maehin01·Y.  For example : 100 horse 
power engin e x :l:l .OOO = :l . : WO, OOO foot pounds. 
If to be l i fted :;0 fpet in one minute. then 
3 . :l00.000 �� ,,0 = Gr..oon pounds, one-t h i rd of 
whieh sllOn l <l  h,' deduc ted for lI1achinery fI"ic
tion, leaving 4 4 . 000 pounds o r  2 2  tOilS l i fted 
50 feet per minute.  

( 8078 ) C.  C .  asks : A boat using suf
fic ient power to attain a speed of four m i les 
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an hour in s t i l l  water, what would he the 
!:olpeed pel' hour, us ing same amount of power, 
going with the eurrent, current running four 
miles per hour '! A .  The boat will have its own 
speed added to tile velocity of the current, and 
will make 8 miles per hour, as measured on the 
shore, and in the contrary direction can only 
hold her position against the current. 

( 8079 ) F.  S .  R. asks 1. Is the simple 
motor described in your issues of December 8 
and 1 5  to be run with one or more dry bat
tcries ? A. The diagram o f  the e lectrieal eon
oe-::'tion sho\vs foul' c e l l s, two series of two 
cells caeh, used to run the motor. Dry bat
teries will  not answer. � .  I have used No. � 7  
s h e e t  iron, 8 feet in armature a n d  :3� feet i n  
fie l d  magnet ; d o e s  this a ffec t its running '! 
A .  The d i fference is that yon have used a thin
ner sheet iron. and will not have so mudl 
weight o f  iron in the field and armature ; hence 

a general way, of the most practical and 
economieal way t o  establish a telephone l ine 
of short length ? I wisil to construct two 
l ines, on� about one-quarter m i le,  the other 
about two and one-quarter miles, in length. 
I have never had any experience in this line, 
ani will he p l eased to have all the particulars. 
A. You will need l ine wire of galvanized iron, 
if the l ine is in open c ountry ; o r  insulated, if 
the line is in a town where other l ines are run 
along the streets. Transmitters, receivers, 
calls, and lightning arresters, batteries, insula-
tors, etc. ,  will complete the outfit. The list of 
these, with prices and quantities, will  be fur
nished by the dealers to whom you may write 
for rates. \Ye tan furnish you Poole's " Prac
tieal 'Te lephone Handbook," price $ 1 .50 by 
mail, which w i l l  give you instructions upon 
many points concern ing tllP installation of the 
apparatus. 

you will have less magne t i sm and less power. ( 8 087 ) W. E .  P. asks : Can you inform 
rl'h(� l'e is  no reason why the motor shou l d  not me how ln any convolutions there should be in 
run wi th l ighter fields.  I t  will  not run so the primary and the secondary of an indue tion 
lwavy a fr:. :l . :� . IIow does the cu rrent revolve coil desi!5ued to p l'odnee a quarter-inch jump 
the armature '1 A. If the current it-:; Hent spark, us�ng a c e l l  whkh gives about G anl
th rough in one direction. the armature turns peres at H volts ' !  Also sizes of wire suitable 
in one direction : if in the other. the direction for primary and secondary c o i l s .  A. The pri
of the rotation i R  ehanged. I f  the direetion of mary of most induction coil8  is  wound with 
rotation is not as ,YOll wish it, ('hange the two l ayers of wire. For a qual·tel'-inch 8park 
w i re8 which lead into the armature RO as to use � o .  2�! C'otton-coyered ('oppel' wire. For 
reverse the cu rrent in the armature, leaving secondary use about f3 -ounce Xo.  :H.. s i lk-covered 
the fie l d  unchanged. The sanle ('an be a('com- copper vdrf>. Full data. draw ing'8 and instrue
p l ished hy changing the direction o f  the eu\'- tions for mak ing all parts of coils from ,I-inch 
rent throu�h the fields. spark to fi-inch spark are to be found in Bon-

( 8 080 ) P. A. S.  asks : 1 .  By what pro- ney ' s " I n dnction Coils." price $1 by m a i l .  

c e s s  may dam she l l s  be softened so t h a t  t h e y  ( 8088 ) M. N. asks : 1 .  Are lightning
may be fl attened witilout breaking '! A. C l a m  rods a protection, 01' not, to a bnilding, pro
she l l s  eannot be softened so they can be flat- v ided, of course, they are properly put o n ', 
tened. 2. How can c e l l u l o i d  be made plastle  A. Lightning-rods are a protection to a huild
so that i t  may be flattened ', A. C e l luloid call ing when properly p u t  on. They protect the 
be softened and mou lded by pressing under bu ilding in two ways ; 1. I f  the buil ding is 
llPuted oil.  :3 .  "-hy does the disso l v ing o f  struck, the rods furnish a means of condncting 
.'\ 1 I4 C l  in water ( as in making batteries ) pro- the eleetl'ieity to the earth without damaging 
duee a lowering of the temperature '! A. The the bu i lding. 2. They act as a path for elec
simple solution of any substance in water is tricity from the earth up into the cloud to 
n (" 'Oml"lIl ied by a eooling of the water. Tilis neutr a l ize its e lectricity before the l ightning 
('an be shown with common salt o r  sugar. It strikes. This may prevent the l ightning from 
is very evident with ammonic chlo ride, and striking the building a t  a l l .  'rhis is  probably 
s t i l l  more so with ice.  It ought n o t  to seem often the case. For this service the rod gets 
s t range that this should be so, since heat is n o  credit. 2 .  If they are not a protection, how 
the means o f  dissolying the solid in all these I d i d  l<' ranklin's discovery benefit mankind '! A. 
('ruws.  'Vhen no chemical aetion accompanies Franklin's great disC'overy was not the inven
the mix ing of a suustance with water, the solu- tion of l ightning rods. It was that l ightning 
tion of i t  in water is a l ways accompanied by and eleetrieity from the machine are identieaJ, 
an ahsorption of heat. a c o o l ing of the water. one and the same thing. IIe invented the 
::;odium sulphate dissolyed in hydrochloric acid l ightning-rod after he found out what light
causes a f a l l  o f  temperature far greater than n ing is.  
the melting of ice can cause. ( 8089 ) A. H. ask s :  Please inform me 

( 8081 ) F.  T. P. asks : 1 .  What is the if any of the ::;{C l B :\' T H 'I C  AmmlcA:\'s  contain 
temperature of l i'lU id a i r  '! A. : n 2  deg. 1<" 1  instructions fOI

.
' making a storage battery that 

below zero. :.! .  I I o w  a n d  b y  what k i n d  of an w i l l  register l G  volts o r  more. Please mention 
in!:oltrunlent i s  it  found '! A. It is measured by numbers. A. See S C n J � 'l' I F I C  A�n:mI cA N  S up
a platinum thermometer. 'l'll i s  depends upon Pl.K MlDN'l' .. No. ] l U 3 ,  price ten cents. You wi l l  
t h e  f a c t  t h a t  t h e  electrical resistance o f  p u r e  require S c e l l s  t o  obtain H i  v o l t s  of pressure. 
metals is  proportional to their temperature One cell  can give bnt 2 volts.  To obtain 15 
above absolute zero, and would have no resist· volts,  join 8 cells in series. 
ance a t  absolute zero. See �� C [f�X 'l' I F I C  A)l lD R I ·  

C A N  for April :2 and April :Z:l .  1 89 8 ,  p r i c e  ten 
cents each. 3 .  "-here eould I find a good 
article upon the subjeet of l iquid air '! A. We 
can send yon ten good articles on the subjec t 
for ten cents each. Also a good book, Sloane's 
"Liquid Air," price $2.;-)0 by mail.  

( 8082 ) H. O. P. write s : Please inform 
m e  as to what an alum c e l l  and bromide cell  
are, which are mentioned in your book,  "Ex
perimental S cienc e , "  under subject of heat,  
rage 1 8 9 ,  twentieth edition,  of what made and 
where they can be bonght ·! A .  An alum cell  
is  a glass cell  filled with alum water.  The 
glass c e l l  is  shown on page 619 of " F] xperi

( 8 09 0 )  O. H. H. ask s :  Does ice melt 
faster in a eool • .  damp cellar or in a warm. dry 
room '!  Have ilad different opinions on the 
same, ancl would like t o  know the correct one. 
A .  The melting o f  a substance is proportional 
to the d ifference of temperature between that 
substauce and the place where it  is.  There is 
no connection between the melt ing o f  k e  and 
the moisture of the place where i t  is ; or, 
rather, the place where ice is kept will  soon 
be saturated with moisture, since iee evapo
rates a t  all temperatures without becoming 
liquid. lee will ,  for these reasons, melt better 
in a warm p l ace than in a cool place. 

mental S c ience." A similar cell  fi l led with ( 8091 ) A. L. L. writes : My two boys 
c arbon bisn lphide in whieh iodine is dissolved are anxious t o  understand eledrical testing 
till the solution is opaque to l ight is an iodine , and electrical-testing instruments. They say 
cell such as is used to show the tranRmission i commence at first principles, as it puzzles 
o f  heat without l ight. I t  is not a bromide c e l l .  ! them to understand voltage . They can master 
as �'ou term it,  hut an iodine cell which is used amperage and resistance, but v o l tage and p o ·  
for t h e  p u t'pose. Tlwy e a n  be bought from : tential difference s e e m  t o  puzzle them. \Voultl 
dealers in pho's k a l  apparatus, or made from ! you kindly advise as to what book aI' books 
two p l ates of glass and some thick rubber. : they had better procure '! A. Your boys may 
Rubber tubing fi l led with fine sand may be I think of this ; A man pumps water from a 
used for the sides and bottom of the c e l l .  J;'onr ! trough up to another twenty feet above the 
serew damps are required to hold the glasses fi I·St.  From the upper trough the water flows 
together. down into the trough from whl<-h i t  was raised 

( 8 083 ) A. R. H.  writes : I have col- tilrough a pipe. turning a wheel on tile way, 

lee ted a lot of be l l s  of the form used for elec- I f  this little example in water power is under

tric bells .  I want to make a set of musieal I �tood, i t  w i l l  be possible for th(' boys to apply 

bells,  and have a l l  sizes. Could you let me i I t  to the action of a battery or dynamo 
.
' urren t .  

kno\v th rough y o u r  column 0 1' by letter ho,v I The batte
.
I'Y or d:vna�no pushes

. 
the dIfference 

I could tnne them '1 Thev are not verv faJ' o r  . of potentIal up on Its p I n s  RIde to a level 

lunch out of tune as th�Y are, but I
'� 

do not h �gher than on its min�l � sidf'. Then from t
.
he 

know how to a l t e r  the pitch of the note one , III�her leyel the eledrlcIty
. 

fio \�-s down agal ll ,  

\, ay 01' the o t h e r .  A .  '1'0 r a i s e  the p i t e h .  tUI'n I dOlllg work on the way -l Ightlllg a lamp. 0 1' 

the edge off in a lathe eantiollHly until  the turning a motor.  rrhe current of water can do 

desired pitch is reached, To lowe r  the pitc h , wo rk in proportion to its quantity . S o  can 

make the edge thinner, remoyin� metal from the current of electl'ieity.  This is  measured 

the inner o r  outer sidl� at and neal' the f>dge . and cal led ampprcs. rrhe water is p l'eventeu 
from doing work in p roportion to thc friction 

( 8 084 ) E .  N. C .  writes as to an i n- along the pipe and the difficulty in turning the 
C'xpensiY0 hattery for l ighting one o r  two in
candes " e nt l ightR. A .  Y o u  will  find the p l unt;e 
bichromate battery deseribed in � errLF. :\I R x T .  
X o .  7U:!,  p r i c e  t e n  centH. a� convenient as any 
primal'y battery for l ighting one 0 1' two small  
electric lamps.  

whe e l .  R o  the current of electricity is prf>
vented from doing i t s  work b�'  the difficulty 
it  has in foreing its way along the \virp.  This 
is resistance , and is mea�;;tl red in ohms. rrl1(-� 
water gets power in proportion to the height : to which it  is pumped. So the electricity has 
power to do work i n  proportion to the heigh t 

( 8 085 ) J. T. asks : Has the p roblem of to whleb it is raised, This is its difference of 
�eeing to a distance by means of f>leetrieity poten tial ,  or,  aR it  is  80ffietimes cal led, its  
p \'e r  been Holvf'<1 ? I f so. ('an ;vou give me any 

I e lf'etromotive force. 01' l ' o l tayc. TheRe names 
in fo nnation in regaJ'(l to the lateRt work th at : may latf>r be distingu ished from each other . 
has· been aeeomp l ishe<1 in this direc tion ': A. hu t  at ft rRt a disi inction is hardly necessary. 
rrhe sending of portraits o r  otlIe r  pictu reR by I E ipe t l'o lllotivp force iR also th oug-h t of as Pl'c:-;
eleet ricity has been done for Rf'vf>l'al  yea rs. I ."'.U J'('. Th is i � like tll(' p l'eSSllrp the water 
\\'e d? not kno

.
w any success i

.
n

. 
the direction I W OU

.
ld have in a pipe u p  which it  is

. 
being 

of seemg to a dI stance by electrICIty.  pt::-:>;Jed. The h igher the - ' :le, the greater the 
( 8 086 ) F. D. P. asks : Can you inform I pressure a t  the bo ttom , .nJ a dynamo m a y  pru

me through your information department, in duce II. pressure of 50 volts, or 100 volts, or 

5 , 000 volts, and the current will  flow down 
with more vio lence as the pressure in volts is 
made g.-eater. We recommend Thompson' s  
"Elementary Lessons in Electricity, "  $ 1 . 40 ; 
S lingo & Brooker's " E lectrical Engineering, " 
$ 3 . 5 0 .  

Balance shpet or book f o r  banks, ,Yo 'V .  
Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6u8, UOO 

Baling lll·e.s, '1'. A. Killman . . . . . . . . . . . . . . . . GGH, 7:W 
Band cutter and feeder, automatic, A. Vau 

Houwelillg , . . . . . . . . . . . . . . . . . . . . . . . . . . .  66S,7trl 
Barrel head, D .  �[cGee . . . . . . . . . . . . . . . . . . . .  6G8,H2o 
Barrel lowering device, .T.  C.  Purucker . . . . .  66,S, H:{2 
Basket, R .  B .  �'uller . . . . . . . . . . . . . . . . . . . . . .  66H, n2 
Bathing apparatus, l"lectric, O. Schneider . . . 668, 661 

( 8 0 9 2 )  F. P. S.  asks : Can you inform Batteries with charging circuits, apparatus 
for controlling connections of storagp, 

me why a buzz ing sonnd is heard a t  a simple 
electro-magnet which i s  connected with a 
small ,  silnnt-wound dynamo driven by a water
wheel, when the dynamo is rnnning. A .  The 
dynamo is probably furnishing an alternating 
current, and the sound heard is the mnsical 
note corresponding to the number of alterna
t ions per second of that eurrent.  

( 8093 ) W. B .  write s : I am in want of 

N. H. Suren . . . . . . . . . . . . . . . . . . . . . . . . . .  668,779 
Batteries with charging lines, apparatus for 

connecting storage, N . H .  Surell . . . . . . .  668, 7Gtl 
Battery charging system, secondary, M.  

Waddell , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668, 667 
Battery system for signaling circuits, stor-

agp, N. H. Suren . . . . . . . . . . . . . . . . . . . .  . 
Bicyclp, A. S. Dickinson . . . . . . . . . . . . . • . . . . .  
Bicyclf', C .  L. Travis . . . . . . . . . . . • . . . . . • 0 • • •  
Bindpr, l oose shf>et, .T.  B o  Irving . . . . . . .  0 • • •  
BindpJ", temporary, C.  K .  Rosenberg . 0 • • • • • •  
Blast furIlaee, .T.  Kennf'dy . 0 • • • • • • • • • • • • • • •  
Blotter, roller, G .  E.  Bardshar . . . . . . . . . . .  . 

exact information as to what extent lightning- ��fl;./(G��::��fatf�·l��·'p�·ve�����,· T: 'Ii: 'j�;l�� 

668, 664 
6G8 , 8n 
668,7M 
668,71i'1 
66H, H04 
66(J , 01 2 
66(J.040 
6GS, liOO 
6t18 . 8�O 
t1(-)S, 8QO 
t1()8 , !H11 
GGH, 022 

rods prevent buildings from being damaged by Book, manifold ordpr, F .  L. Hmith . . . . .  0 0 " , 

lightn ing. I want reliable information, other ���;� (!':Cs
kb()(�' L�o���.bOC�g�';lil� : : :  : : :  : : : : : : : :  

than from interested parties who have rods I Boot or shoe spring trpad upvicp, G.  E .  
f01: �ale.  A.  '�'e h,,:ve frequently expressed O U l' B()r'I��Y�::iti;;g " ;I;,i '\;-�ii '1;�I;;'� 't'ri��i'Il'g '�;,� 6G9,OO:; 

opInIOn that lIghtning-rods are a great protec- ehilw, A. Allen . . . . . . . . . . . . . . . . . . . . . . . .  ()Wj, B4r. 

tion to �u � ldings, �oth in preventing lightning �;;�nl; ti�ll��
l
�ill� ' m��.i�i�!��H�?l.i): ·i)��.���� : : : :  ���:i;�� from strIk Ing and In conducting the discharge Box eovering In II ('ll i llf' ,  n. B. Blacking-ton . . 66S, G21 

to the earth when it occurs. � c n : :"{ 'l' H ' I C  Boxps, p�f'kag( ' � ,  l : ( \ l'l'plR. etc . ,  machine for 
A 1I E H I C A X  S epPLF. 1IEX'1', No. BBB, pl'iee ten Bl'a l�t:

a
�II�)���E'a(;I:l� IH:���U;�: ��gUI�:��;:�,h 'j: ·G·. G6S , G81 

cents, contains a very valuable paper on the Mc·Ca rthy . . . . . . . . . . . . . . .  -. . . . . . . . . . . . .  . 
subject, from the pen of Prof. l\IcAdie, of' the I �:::��d ��i)�:�r:r.E�LH�<\�(:I��:�;i:> : : : : : : : : : : : : : : :  

66R. BRO 
66R, 624 
6f3S,7fi:) 
(1()S, (1;{1 
H6H,Hll:{ 
66R . RH 
6GS,R09 
6GR, RS:I 
6!lS. 9RS 
668, 721 
66�, H �  
6(18,81 0 
66H. 6:!7 
668, 917 

'Yeather Bureau. H i 8  word ought to be con Broom, S . .T.  Edmistoll . . . . . . . . . . . . . . . . . . .  . 
B l'IlRh, lJlackinA', E .  P .  Le Comptp . . . . . . .  . sidered as final. RrllRh holder, seruhbing, DOHllPlly & Brady . 

( 8094 ) J. T. V. write s :  1 . In reading �����;it'e:!��!'t, (t . .t�;{".('
r
�;)�t : : : : : : : : : : : : : : : : :  

" l�xperimental Seience, " on page 3[)0 I find 
the autilor makes the following statemen t : 
" I n  the search for perpetual motion, vain 
efforts have been made to discover a substan(,8 
whieh could be interposed between the magnet 
and its arltlature, and removed withont the 
expense of power, and whieh wou l d  intercept 
the lines of force, so a s  to a l l o w  the armature 
to be alternately drawn forward and released. 
but no such substanee has ever been discov-
ered , "  On page 481 there is shown a magneto· 
electric machine, deriving its power from a 
series of magnets. Inferring from the p assag� 
quoted that a permanent magnet continues to 
attract its armature indefinitely, will you 
kindly explain the effect the revolving arma
ture has on the magnets of this magneto
electric mac h ine, that renders them incapable 
o f  imparting motion, as I understand i t  does 
in time '/ A .  rrhe statement quoted from "Ex
perimental ::;ci<mee" is quite true. There is 
no substanee whl<-h can intercept l ines of mag
n etic force which is not also attracted by t h e  
magnetic field. The magneto-electric machine 
derives its power from the fact that a coil  o f  
wire revo lving in a field o f  force, so as to i n 
c l ude a varying nnmber of l i n e s  of force as i t  
revolves, w i l l  h a v e  an electric current gener
ated in i t  proportionate t o  the force reqnired 
to revolye it ; that is, proportionate to the 
number of lines o f  force which i t  cnts.  This 
power is not lost by its exercise, but ('an be 
used indefin itely to produce an electril' current. 
2 .  Does the temperatnre affect the passage of 
the electric current through steel or copper 
wire ? A. Yes ; every conductor has its resist
ance changed by a change of temperature. Car
bon has less resistance when hot than when 
cold. )[etals have more resistance hot than 
cold. The change o f  resistance for one degree 
is cal led the temperature co-efficient.  3 .  Will  
you also p lease advise the number o f  shots 
it  is calculated can be fired from the new 
H I-inch £:un described in a recent Issue of the 
S C I E :\' T I F I C  A M E R I C A :\'  '! A. The life o f  the 
1 6-lnch gun depends upon the intensity o f  the 
explosives. As to the number o f  shots that 
can be fired before the gun gives out, i t  prob
ably cannot bear more than 100 shots at long 
range. 

Buttpl' enttpl', 'v. A .  Hallpnlwck . . . . . . . . .  . Hnttpr making, C. M. 'l'a�\'lor, .11' . . . . . . . . .  . 
Cahinet, It. J. Buchanan . . . . . . . . . . . . . . . . .  . 
Cahle fixture tip, E. T. Burrowes . . . . . . . . .  . 
C a k p  cutter, F. G rmwold . . . . . . . . . . . . . . . . .  . 
CaJipf'rs, nosf', C. 1\1. Hanws . . . . . . . . . .  0 • • •  
Camf'ra, multipl.ving photographic, J. F. 

Standiford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6G8, 8S8 
Can, E.  1\1. IlalllJauel' ( rpiRRuP ) . . . . . . . . . . . .  1 1 , 8!)2 
Can. See- Shipping and storag-p can. 
Car conpling, C .  A .  Dunn . . . . . . . . . . . . .  0 • • •  G69, 04-1 
Car, dump, r.r.  R. ).IeT{night . . . . . . . . . . . . . . .  668, 927 
Cal' drafting rigging', railway, ",V. II. 1\liner fH1S, G;)5 
Car fpnder, A .  G .  C arIRon . . . . . . . . . . . . . . . . . 6H8, H77 
Car spat bead l"(�Rt, '.r.  B. Bpueh . . . . . . . . . .  66,s, 7t15 
Cal' side bearing, Rnspmihl & TOITP,\' . . . . • . •  6G,s, HH7 
Cars, gravity rockpr side lJpurillg for rail-

way, J . .T. Ht'nnesRt'y . . . . . . . . . . . . . . . . . .  o()S, H42 
Carhon and papPI' holdpJ", " ... . R. PPI·shillg . .  GGn, OOl 
Ca rtridgf' case loading maehiup, .T.  P. de 

Braam . . . . . . . . . . .  , . . . . . .  , . . . . . . . . . . . . .  !lu8, 906 
Cpiling stl'uctm'p, B. MailHlch . . . . . . . . . . . . . 6f)8,922 
Cl'ntrifugal separator, P. H .  AdamR, 

66S, 744 to 668, 747 
Chuir bellowR, roe king', C. V. Kripg, Sr . . . .  66S, 992 
ChairR, sanitary hf'ad l'(�st for burlJPrs' or 

othr-r, H .  l\.larsha11 . . . . . . . . . . . . . . . . . . . .  6nS, nn5 Chopving machine, IJ. I�. IIawPR . . . . . . . . . . .  ()GS, 774 
Chuek, roek drill, DO('}larty & WaglH'l· . . . . . .  (-)()8, S:_W 
Chueks, tool for f'xtracting hush inA's of drill, 

J)of'harty & \Vaguer . . . . . . . . . . . . . . . . . . .  f)(jR, R:n 
Cigar Jig-htp}", ('l('('tric, C. A. HN·llha rdt . . . .  6GS,70S 
Cigar rollillg- tHule a1Jd wrapIHn' cutt!'r, 1. 

Lihp rrn:-lll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6HS,n21 
Cigar wruPV('l' cutting machine, .T. D. La-

croix . . . . . . . . . . . . . . . . . . . . . . . . .  0 • • • • • • • •  GHk, n[)n 
Cleat for metallic shinglps, C .  W .  ConBer . .  nn,s, H25 
Clevis, plow spring', \V. S. :McFerrcn . . . . . . . .  HO,s, n25 
Cloek, alarm, O. na rtel . . . . . . . . . . . . . . . . . . . .  66S,!)t1S 
Cloth cutting o r  like machine, England & 

Robprts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HHR, B:!2 
Clutch, J.  Carlson . . . . . . . . . . . . . . . . . . . . . . . . . fi6H, B7f. 
COf'k, gagC', Miller & Hart . . . . . . . . .  o . . . . . . 668, nU7 
Collar and ellif dampening apparatus, Ir. H .  

Harriman . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  669,0:;2 
Collars, pte . ,  machine for folding, C .  H. 

I{napp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Comhination lock, C" B. HoVkins . . . . . . . . . .  . 
Compass, shiV ' 8 ,  n. Bruns . . . . . . . . . . . . . . .  . 
Composition of matter, Belllwt & Bf'man . . .  . 
Compressioll lubrieator, 'V. l\Iichalk . . . . . . .  . 
C oncen trating apparatus, A. K. C ross . . . . .  . 
Concentrator, S. "'''' . Tra;vlor . . . . . . . . . . . . . .  . 
Conductors from non-conductors, llll:'ehanism 

66S. 920 
G139,045 
f168, !.l72 
(1(18,901 
069. 065 
669, 04� 
669, 0:!8 

for separation of, Blake & Morsrher . .  668,792 
Conduit joint mold box or form, Therien & 

Gregory . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  668, 862 
Cooler for lJOttled wine, ('tc . ,  .To T. Ashe . . 66S, 867 
Copper matte, dpsulfnrizing', G. C. Carson . 0 66S, 952 
Cord cuttN', S. II. "�iesC'df'ppe . . . . . . . .  0 • • •  H6S,724 
Crate, .T.  P. Bade . . . . . . . . . . . . . . . . . . . . 0 • • • • •  66S, 966 
Creampl'Y apparatus, .1. PayllP . . . . . . . . . . . . . . 669,01 4 
Crucible and cl'uciblp furnace, A. Rpynolds . 66S , BOa 
Crushpr, W .  H .  Lingo . . . . . . . . . . . . . . . . . . . .  668,f351 
Cultivator, \V . L. Bpall . . . . . . . . . . . . . .  0 • • • •  H69,059 
Curler, hair, \V .  Connolly . . . . . . . . . . . . . . . . .  H68, 794 
Curtain fixture, A .  Harris . . . . . . . . . . . . . . .  o .  H6B,S17 
Curtain pole,  .J. P. l'-IllPhlehach . . . .  o . . . . .  " 66S, 923 
Curtain pole and pole support, comhined , H. 

C. Stout , . .  , . . . . . .  , . . . . .  , . . . . . . . . . . . . .  668, 963 
Cuttpr lwad, H. C .  Hosier . . . . . . . . . . . . . . . . . .  66S,734 
Delivery apparatus, coin controlled, Stuart 

& Bockfield . .  , . . .  , . . . . . . . . . . . . . . . . . . . . .  668,S08 (8095 ) H. E.  McC. asks : Will you please g:���lf'���z;�r, f'��' c�'m�;��[;;-g ' d;,;'t�i ' fi��k's: 669,051 

inform me if I may solder the wires to com- .J. P. Gomes , . . . . . . . . . . . . .  , . . . . . . . . . . . .  669 ,ml 
mutator segments ': A .  Armature wires are 
lI snally soldered to the commutator bars. 

( 8096 ) E. L. M. asks : I would like to 
inquire if the furnace o f  S UPPLE 'IBNT 1 1 8 2  
c a n  b e  used f o r  melting lead, Rabbitt a n d  such 
metals and kept at a steady heat '! A.  An 
electrieal furnliee cannot be used for melting 
m etals at a low temperature. Its heat is so 
intense that the metals wou l d  be burned. 

Disinfecting applian('e, T.  N .  1-'homson . . . . .  66S, 762 
Display and sale eauinet, Putnam & Har-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66S, 659 
Door hanger, F. A. Engelbrigh t .  . . . . . . . . . .  66B, 986 
Door lork, C . .T.  Letzing . . . . . . . . . . . . . . . . . .  0 668, 650 
Douche hench, W. '1'. Grf'gg . . . . . . . . . . . . . . . 66S, G36 
Dough, s(:'parable <1 Plmratus for warming 

alld raiRillg, R.  E .  Pedigo . . . . . . . . . . . . 668, 739 
Dre<ig-e, L. A. D('sy . . . . . . . . . . . . . . . . . . . . . . .  66R , 62� 
DYf'ing maebiIw, .T.  Stee-ubprghe . . . .  0 • • • • • •  6GS, 6!)4 
Ij�ar,  dpviee for tr(:'ating dispuses of the, M.  

Polieh . . . . . . . . . . . . . . . . . . . . . . . .  0 • • • • • • •  
FJasPl, desk, L. L. I llgr:-lham . . . . . . . . . . . . . .  . 
Eeraseul', 1\1. .1apnickl' . . . . . . . . . . . . . . . . . . . .  . 

( 809 7 )  J. Z. asks : On a short tele· �g��i��� ���ll�l�laJ.��te�:·s, l!j11l�\����' b��' 'fo'l': 

668, 929 
669,009 
668, 647 
668,690 

graph l i ne of about 300 yards, whieh instru
ments wou l d  you advise me to use-two five
ohm, 0 1' two twenty-ohm, instruments ; or 
would it be just as good to use one of each, 
and \vhy O! A. Almost any sounder will \vork 
:100 yards . w� do not know any reason for 
preferring one of these to the other.  

INDEX OF I NVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

FEBR.UAR.Y 26, 1 9 0 1 ,  
A N D  E A C H B E A R  I N G T H A T  D A T B .  
[See note a t  end o f  list about copies o f  these patents. j 

Account case, merrhant'R short, H. H. Chap-
rn �  . . . , . .  , . . .  " . .  , . . .  , . . . . . . . . . . .  · · · ·  

AdvprtiRPmpnt pillar, C .  CaRanova . . . . . . . .  . 
AdvprtiRing rlpvif'P, .r . 11�. )larRh a 1 1  . . • • . . . . •  
A(lvPl'tising dpvif'P, \Yr-gtprmanll & Darling . 
Alarm IlwchunisTll , 1\ H. Bowlps . . .  0 • • • • • • •  
�\lll algalll atOl·. '1' .  n.  Hif'k!4 . . . . . . . . . . . . . . .  . 
Amnlgamatol", I ' l f 'dl'ie. L. H. BurrkkR . . . . .  . 
AtJ('hor, .T.  H .  ShIH\-' . . . . • • • • . . • . • • • • • • . • . • •  
Ar('11 Rkewbaek, W. R. Hughps .  0 • • • • • •  • • • •  
Alltomohilf', .T. Brpak . . . . . . . . . . . . . . . . . . . . .  . 
Backwftt('r floor and stable drain, J. F. Cot-

tPr . . . . . . . . . . . . . • . • . . . • . . • . . • • . . • . . . . . .  
Bag. E. D. Beau • • • • • • • • • • •  _ _ _  •. _ __  • • • • • • • • •  

H6R, 727 
668. 749 
Hf);';; , ()P,6 
6fl8, 72� 
668, (12� 
fH1R,64:1 
()Gn, OfiS 
013n , 01 H  
668, 7�7 
668, 769 

669,042 668,707 

)1 . WutI d PlI . " . . , . .  , . . . . .  , . . . . . . . . . . . .  668,666 
IiJlpC'trk motol' eontrollillg dpvice, A. G .  

(':!I'180n , . .  , . . . .  , . "  . . . . . . . . . . •  668,978, 668, 079 
Elpetrie �wit('h, C . . T. Doran . . . . . . . . . . . . . . . G6B,n09 
FJlp-ctric switrh, .T.  & J . .Tones .Tr . . . . . . . . . . .  668, 7!lS 
FJlpC'tl'ic Hwitch, .T. II.  Spangl£'r . . . . . . . . . . . . (j()S, 6f32 
FJlf'f'tl'ic switch, P. IT. 1,-'. Rpips . . . . . . . . . . . .  668 , 887 
Elpf'j ric traction systpm, r.rhompson & \Valk-

('1'  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  668, 781 
Elpetri('al muehinp attachment, static, G. 

".,.prllpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669 , 052 
I<Jlprtriral SPTHIratioll of conductors from 

1l01l-<'OlH]I1('tors, Blake & Morschpr . . . . . . HM.791 
F.lf'ctromag'lwtic separator, G .  H .  \Varing . .  668.940 
F.lpvntor. SN� ,\VarphOl1R(:' f'levator. 
Elpvn tol' plpeiric aitHf'hmpnt, D .  B. Fl{'ck . 668, 987 
I'�mhnlmprK' 118P, Y(�in dilator for, W. I.J. 

�[illpr . . . , . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  6(18. 879 
I'Jng-ilw, H. :\1:H'Lau l',\' . . . . . . . . . . . . . . . . . . . . . .  668, 822 
]jJng-iIlP lnllricator snpport, G .  U. 1\1I:'1'ri11 . . . .  66S, 857 
Engine re-vPl'Ring apparatus, steam, Van dpr 

N oordaa & HOPll . . . . . . . . . . . . . . . . . . . . . . .  6GR, !l:�8 
Enginf> vallorizf'r, pxpl()�ivf', R.  P .  Hansen . . 66S,77:{ 
Bnginp vaporizing' dl'vicp, explosivp, C .  E.  

Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,953 
Engillf's. cylindpr' with liquid packing for ex-

plosion or internal combustion, L. 
Bayer . . . , . . .  , . .  , . . . . . .  , . .  , . . . . . . . . . . . .  668, 706 

EngilieR. inf'llndpscpnt ignitf'l" for gas, C . 
• T. �Iacom bpI' . . . . . . . . . . . . . . . . . . . .  66,s,,s::m 

]�xf'avating apparatus, )1. COY{'l . . . . . . • • • • . •  668, 983 
Expf'nsf' rpgiRtpr, traveler's,  H. It. Hich-

(i()S,Xfi!) 
nGR. !)!)-l 
()HS, X!)O 
HOS. f)1 () 
660 , 02;J 

a I'd son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
]�xplosiotl f'nginp, C. E. Da'vRon . . . . . . . . .  . 
I<�xposnrp indicator. E. 'Vag(:'r-Smith . . . . .  . 
FastpllPr f(,p(]ing mef'hanism. P. R. Glass . .  
Fastening, m(·ta ll ic, L. A .  Casgrain . . . . . .  . 
Fastpt(in�R, machine for inserting metallic, 

L. A". ('aAgrain . . . . . . . . . . . . . . . . . . . . . . . . 669,024 
1;�aRt('nings. mU f'hhw for making and insr-rt-

inA' llwtallie.  L. A. Casgrain . . . . . . . . . . .  (iG!l, 02:� 
l,'astpnings, making llwtallic, L .  A .  CaK-

grain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  uG!), 026 
Fenep machinf'. slat and win", \\-T. }1' . 

Seargeant . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  668,935 
(Continued on page 157 ) 

© 1901 SCIENTIFIC AMERICAN, INC.



Power " SI " Foot and 
a r Screw Cutting 

FOR FINE, ACCUIt\TE WORK 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, Seneca Falls, N. Y., U. S. A. 

ARMATURE WINDING, RIGHT AND 
Left Handed .-An important paper for all amateurs. 17 
j ]  ustrations. SCIE�TIFJC A1\-IERICAN SUPPLEMENT, 
No. I 1 :J �t . price 10 cents. E'or sale by Munn & Co. and 
all newsdealers. Send for catalogue. �E NGINE.a.FOOTj:j M A C H I N E.  S H O P  O U T F I TS , , ) TOOLS ANO SUPPLlES"'i"e'l,'"< ATHEs. SEBASTIAN lA1Hl CO 'Wi�����V.;' 

Tells About Tools 
A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and dhwounts of fiame. 

Montgomery & Co, 's  
Tool  Catalogue .  

510 pages. well printed. Copiou.ly 
illustrated. A valuable book of refer
ence for everybody interested in 

tools or machinery. Mailed for 25 cents. sent to 
M O NTG O M E RY & C O . ,  1 05 Fu lto� St . ,  New Y o rk City. 

There is never any question 
about the quality of a 

B .  F. B A R N E S  
U P R I C HT D R I LL. 
The tool here illustrated i s  our 2O-inch 
Drill , and we g-uarantee it to drilJ up to 
llili���d 

s;:rl a
a�l ��g�r �rr�r�: i,�� 

build larger sizes and will be glad to 
fiend fu1l data on our entire line to 
interested people. 
U. J<'. UAR)/ ES CO., Rockford, Ill. > 

C U Y E R ' S  PAT E N T  
DESULPHURIZING FURNACE. 

Latest, Cheapest and Best. 
Takes tbe place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 

Casilla 514 LIMA, PERU, S. A .  

STEEL BOllS 
for flattening wire for all purposes 

IIJlF Seoo f01" circulars. 

B LAKE & J O H N S O N ,  
P .  O .  Box 7 ,  WAT E R B U RY , CO

_
N
_

N
_

. ____________ ___ 

BA R N ES '  
N EW FR ICTIO N  D I S K  D R I L L  

FOR L I G HT WORK. 
HSI!! These Great Ad,,'o.ntuJ;te! !u  

The speed can b e  instantly changed from 0 t o  ] 600 without 
stopping or shiftmg belts. PO'wer appl ied can be graduated 
to drive, with equal safety, the smalles�, or. lal'gest drills 

within its runge-a wonderful economy IT! tIme and gnat 
saving III dri l l  breakage. �. Send tor catalogue. 

W. F. & JNO. BARNES CO., 
1 999 Ruby Street, Rockford, Ill. 

The AUTOSP.c .... �; .. .&J& ... T/uJ completion of the 
Throw away your bat
teries and use them no 
more. The Autosparker 
saves its cost many times 
over during tbe life of 
your engine. Address 
M O T S I N G E R  D E V I CE 
M ' F ' G  C O . ,  
Pendleton,  I n d. , U .  S .  A.  

or any gas engine or 
motor carriage manufacturer. 

I M P
N
R��E D  Microscope for Projection. 

New metal 
track plate 
w i  t b  keys 
to u n l o c k  
s t a n d a r d  
and change 
instantly -
c o m b i ning 
also polari
scope a n d  
stamoscope. 

New series 
g�n P�gl��: 
tives. w i t h  

lIat field, well lighted and clear definition. New sub
sta:;te condenser on a new system. Illustrated circular, 
cata.logue, etc., free. QUEEN & CO. , t O t O  Chestnut St. ,  Philadelphia, Pa. 

IT S I M P L I F I E S  D I F F IC U LT W O R K  
��:re Jtr:nda�n�ni

�:�;a:
ur

�
s
i�� 

Threading and Cutting Machine 
It h3.S our 8tRndard Adjustable Quick 
Opeuin� and Closing Die Head with 
convenient � ·  cam " movemen t. Five 
Chasers, set by graduation to any size 
needed. Can be released from 'I'hread
ing wblle in motion, opened to permit 
pipe beinl! cut and closed instantly 
and po!:\itively . Se·nd jor Catalogue. 

THE llIERRELL MANUFAC. 
TURING CO.,  :;01 Curtiss 8t., Toledo, Ohio 

NEW YA N K E E 
D R I LL G R I N D E R .  

Requires only ONE adjustment to grind any 
size drill within range of the machiue. 

S I M PLEST. FASTEST A N D  BEST. 
Gage Jaws and Calipers done away with. 
Saves time, breakage and wear of Dri lls. 

WII.MAKTn & MORMAN CO • •  
1.'i3 Canal St . •  Grand Rapids, Mich., IT.S.A. 

Gas Engin 
IGNITER 
��!1fl;�t T��n���� tg�

i
�:���:, 

Latest and most im proved model.· 
rr Send jor Circula'r. 

Carl isle & Finch C�. ,  233 E. C l ifton Av.,  Cincinnati ,  O. 

Fence stays, tool f o r  applying wire, J. W. 
Tracey . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.964 

Fence tpJlsion d(�vice, wirt', .J. '1'.  Swartz . . . 66B,OGO 
]1"ender, "r. H .  Brook . . . . . . . . . . . . . . . . . . . . . .  6G8, 770 
Fender, "r. J. Connell . . . . . . . . . . . . . . . . . . . . .  668,850 
Fibrous materials, apparatus for removing 

impurities from, C. Velerue . . . . . . . . . . . .  668,90'7 
File case or cabinet, .J. It. Burton . . . . . . . . •  668,848 
File, letter, C .  Aberle . . . . . . . . . . . . . . . . . . . . . .  668,016 
li�ilter, C .  E.  Torrance . . . . . . . . . . . . . . . . • . . .  ()68,782 
Filter press, J. F .  Pogue . . . . . . . . . . . . . . . . . . . 668,802 
Fish hook, F .  H .  Pardon . . . . . . . . . . . . . . . . . •  668, (j5S 
Fish trap, S. J. Knight . . . . . . . . . . . . . . . . . . . . 668,854 
]1'ishing tackle, T. I;'eunelly . . . . . . . . . . . . . . . .  668,832 
Flax separator, D .  l,'rance . . . . . . . . . . . . . . . . . .  668,851 
Flower holder, S .  'Vciller . . . . . . . . . . . . . . . . . .  668,897 
InO\ver holder and inspct trap, combined, 

J. Herfert . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Flushing device, G. 1\1. .Jenkins . . . . . . . . . . . •  
Flushing tank, I .  P. Clarke . . . . . . . . . . . . . . .  . 
}1�lushing tank, automatic, J. W. Stevens . .  
Folding machine, R. C.  Seymour . . . . . . . . .  . 
Follower, split, A. II. Baker . . . . . . . . . . . . .  . 
Ii'orging dit� for axes, hatchets, etc. , E .  

668,775 
668.990 
668,709 
6G9, 037 
668 , 7 1 9  
668,844 

P. Alexander . . . . . . . . . . . . . . . . . . . . . . . • • .  668, 704 
Forging machine, C .  H. Veeder . . . . . . . . . . • . .  668,665 
Fruit picker, '1'. H .  K ruse . . . . . . . . . . . . . . . . .  668, 715 
Fruit pitting implement, A. J. Long . . . . . . . . .  668,821 
Furnace, J.  D .  Sigler . . . . . . . . . . . . . . . . . . . . . .  668,777 
FUl'llaeeS, apparatus for fpptiing liquid and 

solid pulverized fuel into, Vetillard & 
Scherding, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  668, 787 

Game board, ".,.. M .  Post . . . . . . . . . . . . . . . . . .  668, 9:30 
G-arbage crematory, J. L. 'Vhite . . . . . . . . . . . 609,054 
Garment hanger, S. S.  Brooks . . . . . . . . . . . . .  668, 673 
(i-arment hanger, 1..1. Yonteff . . . . . . . . . . . . . .  668,898 
Garment stretcher, Bishop & Dawson . . . . . . 668,620 
Gas burner, incandescent, Cervenka & Bernt 668, 676 
Gas evaporating appara tus. nutomatic regu-

lator for liquefied, E. T.  Winkler . . . . . . . 668, 789 
Gas for motive power, utilizing carbonic 

acid, J. C. Henderson . . . . . . . . . . . . . . . . .  668,682 
Gas g{�nerator, acetylene, C.  \V. Reck, ( re-

issue ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas lighting burner, incandescent, G. DelhI . 
Gasket, packing, A. B. Pratt . . . . . . . . . . . . .  . 
Gear cutting machine, bevel, T. Covpntry . 
Gear, power transmitting and reversing, 

1 1 . 891 
668. 628 
669. 047 
668,772 

O .  S .  French . . . . . . . . . . . . . . . . . . . . . . . . . .  668. 914 
Generator. See Gas generator. Steam gen· 

era tor. 
Glass blowing machine, G .  C .  Pyle . . . . . . • • •  668,858 
Glass press, P.  Ebeling . . . . . . . . . . . . . . . . . . . .  668,9]0 
Glassware grinding apparatus, F .  Woodru ff . 668, 7DO 
Gold and silver from their ores, apparatus 

for electrolytically extracting and de-
positing, A .  M .  Rouse . . . . . . . . . . . . . . . . . .  668, 842 

Governor, C .  E .  Dawson . . . . . . . . . . . . . . . . . . . 668,955 
Grain binder bundle carrier, E.  Pridmore . . . 668 , 7 4 1  
G r a i n  scourer, C .  S .  Rider . . . . . . . . . . . . . . . . 668,860 
Grain separator, J.  L.  Owens . . . . . . . . . . . . . .  669 . 0 1 :1 
Grinding mill, '£. Cascaden, Jr . . . . . . . . . . . . .  669, 060 
Guns, apparatus for transferring proj ectiles 

from the side to the bore of, Dawson & 
Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  668,984 

Hammer, magazine tack, G. tJ. Haszinger . .  668,8H6 
Hammer, power, R .  E .  Kidder . . . . . . . . . . . . .  668,790 
Harrow tooth and holder therefor, M. J. 

Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,937 
Harvester cord knotter, self binding, T. L. 

Wardrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harvester, cotton, D. D. Miles . . . . . . . . . . .  . 
Hat pouncing machine, H. H. Turner . . . . . .  . 
Hat shaping machine, N. E. Kahn . . . . . . . .  . 
Heater, F. P.  Ziegler . . . . . . . . . . . . . . . . . . . .  . 
Heating apparatus, J. Levrechon . . . . . . . . .  . 
IIinge, D. W. To'ver . . . . . . . . . . . . . . . . . . . . . . .  . 
Hitching device, N. L. Dallard . . . . . . . . . . . .  . 
Hot air power or pumping engine, C. G. 

668,930 
669,04(i 
668.785 
669,010 
!168, 726 
668 , 8!>6 
669,018 
668,871 

CronwaII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,626 
Hulling and polishing machine, F. 1\1. Smith . 668, 8,*3 
Ice cutting machine, Butler & Hammond . .  668, 771 
Incandescent lights, apparatus for burning 

vapors for producing, F .  M. S. Roy . . . . 668,9:14 
Insect trap, F. Hahn . . . . . . . . . . . . . . . . . . . . . .  668,640 
Insulating and fireproof sheeting, G. Kelly . 668,68,1 
Jar gripper, fruit, A. Werner . . . . . . . . . . . . . . 668,71)0 
Joint, Ir. H .  E. Siegmund . . . . . . . . . . . . . . . . . •  668,720 
Knit cap and making same, fiat, N .  }J. Kahn 669,011 
Knitted fabric, J. Bradley . . . . . . . . . . . . . . . . . 668, 7H8 
Knitting machine, G .  H .  G ilbert . . . . . • . . . . .  668,833 
Knitting scamlpss stockings ,vith lacework 

effect by machinery, H .  Brown . . . . . . . . .  668, 674 
Lacing device, N. P .  Bolin . . . . . . . . . . . . . . . .  668, !H8 
Lamp, alternating current series arc, M. 

H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,868 
Lamp burner, F .  T. Williams . . . . . . . . . . . . .  668,725 
Lamp circuits, automatic circuit closer for 

arc, G. R. Davison . . . . . . . . . . . . . . . . . . . . .  668,905 
IJamp, electric arc, 1\1 . H.  Baker . . . 669,055, 669,057 
Lamp, electric arc, G .  Rasmus . . . . . . . . . . . .  669,015 
Lamp, electric arc, P.  H. F .  Spies . . . . . . . . . .  668,886 
Lamp, incandescent electric, C.  A .  Chase . . . 668,904 
Lamp, inclosed arc, M .  H. Baker . . . . . . . . • . .  669,0513 
Lamp protector, electric, E.  Eckl . . . . . . . . . .  668, 6;}) 
Lamplighting apparatus, time, J. H. Towan 668, 783 
Lantern, D .  R .  Peck . . . . . . . . . • . . . . . . . . • . . .  668J 7513 
La tch, R .  Franken . . . . . . . . . . . . . . . . . . . . . • . . .  669,008 
Lathe, Sellers & Le\Yis . . . . . . . . . . . . . . • . . . . .  668,718 
Lathe, wood turning, A. D. Waymouth . . . . . . 668,698 
Lifting jack, J. F. Norman . . . . . . . . . . . . . . . . .  668,716 
Limb, artificial, A. Gault . . . . . . . . . . . . . . . . . .  668, 63·1, 
Line chalker and plumb bob, combined, Jj""\ 

J. Napier . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  668.9()S 
Liquid heater or cooler, G .  J. L. Henry . . . . .  668,870 
Liquids, r{�ceptacle for containing and ad-

ministering volatile, C .  L. Gebauer . . . . . 668,815 
Lock and latch, E. T .  Zack . . . . . . . . . . . . . . . 668:164 
Locomotive tenders, tandem spring draft-

rigging for, "' .  H .  Miner . . . . . . . . . . . . . . 668, 656 
Loom for weaving tufted pile fabrics, J. I .  

CoIlins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lubricator, 11'. W. Edwards . . . . . . . . . . . . . . .  . 
Lubricator, C. Slater . . . . . . . . . . . . . . . . . . . . .  . 
Match safe and cigar cutter, combinatioJ], 

O .  & ]i'. E. Anderson . . . . . . . . . . . . . . . . . .  . 
Mattress clamp, H. L. Romaine . . . . . . . • . . . .  
Meat pounder, M .  Peters . . . . . . . . . . . . . . . . . .  . 
Mechanical movement, J. E.  Hallett . . . . . . .  . 

668,679 
668, 8 14  
669, 017 

668. 619 
668 , 8M 
668, 7 -tO 
668.95S 

Metal, implement for use with molten, A. 
To. Haasis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,638 

Metal, machine for making expanded, II. 
I�.  "'hite . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Metal, making expanded, H. E. "Thitp . . . .  . 
Metal structnre, expanded, C.  B. "Thite . . .  . 

668,669 
668. ()7') 
668,668 

Metallic leaf, device for applying, W .  H. 
Coe . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  , 668,849 

�lill for granulating corn, corncohs, etc . ,  C. 
R. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,048 

:Mitering machine, J .  L. Tyler . . . . . . . . . . . . .  668, 786 
�fop wringer, J. E. young . . . . . . . . . . . . . . . . .  668, 703 
l'Ifotion, means for transmitting rotary. J. 

H. Pendleton . ,  . . . . . . . . . . . . . . . . . . . . . . . 
:\fotor, J. F. W. Koetter . . . . . . . . . . . . . . . . . .  . 
Motor grouping system, F. H. Shepard . . . .  . 
Mower, lawn, F. Holdshoe . . . . . . . . . . . . . . . .  . 
Mower, lawn, L. E. Shogren . . . . . . . . . . . . . .  . 
Mowing machine, P. E. Kuhn . . . . . . . . . . . . .  . 
Musical instrument, self-playing stringed, 

Ii'. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nailing macbine, .r. Bird . . . . . . . . . . . . . . . . .  . 
Nut lOCk, O.  O ' Sullivan . . . . . . . . . . . . . . . . . . .  . 
Nut wrench, vehicle, G. E. Spurr . . . . . . . . . •  
Ordnance of large caliber, automatic, C.  

669,036 
668,855 
668.962 
668.877 
668, 758 
668.(;19 

668,885 
668,846 
66S.7:l8 
668, 693 

von Hannekpn . . . . . . . . . . . . . . . . . . . . . . . . . 668,835 
Ore eoncentrating apparatus, A. A. Francis . 668, �52 
01'(� concpntrator, C. A. Christensen . . . . . . . .  668,950 i 
Ore separator. W. A. Redding . . . . . . . . . . . . . 668, 742 ' 
Ores, magnetically separating, G. H. War-

ing . . . . . . . . , . .  , . . . . . . . . . . . . . . . . .  , . . . • .  668,941 
Packing vessel, "T. C .  Rudd . . . . . . . . . . . . . . .  66H, WH 
Paper pail making machine, E .  C .  Wes-

tervelt . . . . . . . . . . . . . . .  , . .  , . . . . . . . . . . . . •  668,943 
Paper regiRtpring instrument, T. C .  Dpxter . 66D,061 
Paper weight and chart case, J. H .  Carver . 668 , S70 
Pen, fountain, "\V. "\V. Stewart . . . . .  668,759 6(lR, 760 
Perambulator, "\V. E .  CrandalL . . . . . . . . . . . .  flHS,728 
Photoehromoseopic apparatus, F. }J. Ives . . .  668. D8!-) 
Photographic shutter, L .  J. Vogt . . . . . . . . . . .  66H, H1l5 
Photography, smoke collecting device for 

u se in instantaneous, A. Weiss . . . . . . . . . 66.Q.699 
Pic rates, making, A. C .  Girard . . . . . . . . . . . . . 66;),O�;O 
Pile fabri c, double, P. Rutbardt . . . . . . . . . . .  668,6D2 
Pipe mender, beer, W. J. Hayes . . . . . . . . . . .  66!-), OR3 
Pipe wrench, A .  F . .  Jackson . . . . . . . . . . . . . . .  668, (H5 
Pipes, device for preventing leaks in steam 

J. Birnbaum . . . . . . . . . . . . . . . . . . . . . . . . . . 668,847 
Placquet closure, E. B .  Hess . . . . . . . . . . . . . .  668,�t1 S 
Planter and fertilizer distributer, seed, P. F. 

Randolpb . . . . . . . . . . . . . . . . . . . . .  668,912, 
Planter marker, tJ. Anderson . . . . . . . . . . . . .  . 
Plo,,,, I�. IJ. Sieg . . . . . . . . . . . . . .  < • • • • • • • • • • •  
Plumber's trap, E. Riley . . . . . . . . . . . . . . . . • •  

(Continued on page 158) 

668, 91 3 
669,005 
6GS,9�6 
668,'176 

TH E M I ETZ & W E ISS K E R O S E N E  

GASO L I N E  

M OTOR 

and GAS Engine 
bUIllS K E lt  0 S E N  E 
cheaper and safer than g-aso
l ine. Automatic. simple, re· 
liable No electric battery 
or flame used. Perfect �egu
lation. Belted or directly 
coupled to dynamo for elec
tric lighting, charging stor ... 

g e batterIes R 11 d a l l  

CASTINGS 
For MARINE, VEHICLE and 

BICYCLE MOTORS, 
with Working Drawings. 

LOWELL MOD E L  CO.,  22 W igg i n St.,  Lowe l l ,  Mass. 

POW E R - M I N I M U M  C O S T .  
If you use a pump for 

beer, lard. acids, starch, 
p e t r o l e u  m .  brewer's 
mash, tanner's l i quor. 
cottollseed oil or fluids. 
hot or cold. thick or thin 
you want to get the 

TAB E R  ROTARY P U M P  
which does the most work at 
the least expense. SimplY constructed. Can be rUll at 
any desired speed. Perfect

ly durable. An parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TAB E R  P U M P  C O . ,  32 We l l s  S t . ,  B u ff a l o .  N . Y . ,  U. S.  A .  

THE J O H NSON R OTARY P U M P .  
Simple of construction, positive 
in aetion, easy and quiet in ope· 
ration. Especiall y  adapted to 
pumping soap, oil. sugar. lard, 
���g���'r�C!�� S;����: ��rt. ��� 
Large sizes f�Ji' irrigation. 

.Made as a belt or steam pump, or com� 
hiJmtion, or operated by eleetl'ic motor 
or ga.'loline engine. �'Ianllfadured by 

D t ::!:�JIV��bY�Y ,Cl�::nt. ��:tibe;ly �t���.�\t:°cil;'L. 

N I C K E L  
AND 

Electro· Plating 
Apparatu8 and  Material. 

THE 
& VanWinkle 
Co., 

Newarl<. !Ii. J .  1 36  Liberty St., N .  Y. 
30 & 32 S. Canal St 

Chica�o. 

GAS O L I N E  E N G I N ES 
f made by Witte are all 

nght. They are simple, 
safe. durable, and guar
anteed for 5 years. Just 
write for Catalogue A, 
and see. 
W I TTE I R O N  WORKS C O .  

519 West 5tb Street, 
Kansas City, Mo. 

LIGHT PO WER ! 
W H Y  N OT B U I L D  

AN . N C I N E ? 
We have sets of Castings for Sta

tionary and Marine Engines up to 2 
H. P., also sets fol' small Gas Engines 
and Locomotives. All are excellent 
models and flne castings, and we sell 
them rough or finished. Our engines 
are used for driving Lathes, Circular 

��1i:br��
nW�!I:.ss:tsc.c

e��f b:�:� 
logue shows our line including Boil
ers. Safety Valves. Pumps, Whistles, 
Water Gauges, etc. Cat . .  04 stamps. 

S I PP E LECTRIC & MACH I N E  C O . ,  PATERSON , N. J .  

The " Wolverine " Three 
Cylinder Gasoline Ma
rine Engi ne. 
T h e  o n l y  reversing a n d  self
I'!tnrting gasoline engine on 
the market. Lightest engine 
for the l)ower huil t. Practi· 
cally no vibration. Absolute
ly safe. Single, double and 
triple marine and stationary 
motors from lj( to 30 H. P. 
W O LV E R I N E  

M OTOR WOR KS, 
G rand Rap ids, M ich . ----------------

DYKES AUTO TOOL 
S ET No.  1 0 . 

B U I LD Y O U R  OWN 
AUTOM O B I LE .  

Send for new Cat. Supplement. 

ST. L O U I S  AUTO M O B I LE 
A N D  S U PPLY C O . ,  

2222 St. Cbarles St., St.Louis. Mo. 
First Auto. Supply Co. in America. 

GERE GASOLINE ENGIN E S  'T1='F''T''''"i''--fOTO]'l1 CABIN '��OVE;tB60ATS 
��i·II��"'i!iij'Z®.1.J 'tN6 JN f CASTING". BOAT '-RAMeI '"3 __ GlO.M.GERt YA'"t;:UN(H Wk�, 

N E W  CAT FOR 4. STAMPS 6 RANO RAPIOS. M I ( H I G A N .  

A R T E S I A N  
We lls, Oil and Gas Wells drilled 
by C(lntract to any depth frorn50 
to 300J feet. We also manufac
ture and furniBh everytbing re
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Macbines for 100 to 1200 feet. 
Write us stating exactly what 
is required and Bend for illus
trated catalogue . .  Address 

AND SUPPLY CO. 
iOI:K. U. S. A 

1 57 

EDISON 

FO R G O O D  M U S I C Buy Edison Records. Dealers everywhere bave tbem. Ask for tbe RED HAND kind ('}ENI!lX}; };DISON j'UONO('}RAJ'I1l'! . From $ 1 0. to $ 1 00. Catalol!ues everywhere, all dealers. 

None genuine � Trade witbout tbis � a td�on... Mark. 
Nat ' l  Co. ,  1 3 5  Fifth Av. , New York 

Send 3c. for catalog of 

Monarch Marine 
Gasol ine  Engines. 
!J4 to 45 H. P. $200 up. 
G:rand Rapids G-BS 
EngIne & Yacht Co., 
Grand Rapids, Mlch 

The P ipe of the Century. 
• • .  

TH E, . . " MALLI NCKRODT " PAT E N T  
N I COTI N E  ABS O R B E N T  A N D  V E NT I LATED S M O K I N G  

P I P E  I S  T H E  O N LY PI PE F I T  F O R  A 
G E N T L E M A N ' S  U S E .  

You may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have th�t 
enjoyment wah a dirty, foul-smelling pipe. thoroughly 
BRturated with poisonous nicotine juicef', so bitter and 
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sorbed before reaching the mouth. and assuring a cool, 
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size and finish. Over 100,(0) SOld in 1899 alone. 
Send for iUultrated circular ·�S. A." with prices. 
T H E  H A R V E Y  & W ATTS C O . , 

3 8 7  Broadway, N. Y. Stat i o n  E, P h i lade l p h ia. 
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... It is a bigh-class illustrated monthly and is a reeo' d � 
... and review of motor locomotion throughout the � 
... world. � ... 15 cents per copy ; $ 1 . 50 per year. � 
... Foreign subscriptions, $2.00. � ... � 
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By the late Prof. Elisha Gl'ay, LL.D.,  the famou� �l'Pd���Vi'�;lH'l:hi'l{(: , "  f;){·(··,: · 'f" :P�i, " i�·. ' · i<�� ' 'l�;l� nUS, 7 1 7 

electrieian and scientist. A book of familiar talks on wards ()(10, 028 
s.cience that has received the anproval of th� greatest �l'\dllg muehiul' fan attaehmPllt, .. \ .  C .  IIgbts of  the age. In 3 volumes . - 1 .  Earth, AIr, Water. Meier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . ,  . .  G()8, 840 
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Using Natural Gas, 
{ 'oal Gas, Producer 
Gas, and Gasoline di
rect from the tank. 
1 to 40 H. P., actual, 
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(l6S, H!H1 
(1(18. 78( ) 
668,841 
()()8 , 8 1 (j 
6ti8, 755 The Ober Mfg. Co.,  1 0 B e l l  St. , Chagrin  Fal l s ,  0 •• U . S .A. �tpalll gPIlPI'utor, O. D.  Orvis . . . . . .  . 

�t('aIll pipp pxbuust hp:l(l ,  C. A. & C. A.  
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er:.' part of the engine 
interchangeable. ::: oon 
8ave� Its ('ost i n  fuel 
aIonf'. Hoth fri{'tion and 
geared hoist, 6 to 15{) h . p .  
F o r  qllarnes, milles, a ll d  
d o e b .  " ' eber G U!II & Gu",o1inc Enllinc CO., 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 
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()69, 004 
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Yphide brakp. C. R. Rolter . . . . . . . . . . . . .  . 
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66H, 652 
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668, 685 
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ApPLY TO Yise and attachment for samp, drill, .J. .J. 
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Acetylene Gas Bu rners. 
Schwarz Perfect i o n  Lava B u rn e r .  
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N 0 Blowing. Sole Agents for 
Smokill.g. . tbe U. S. and 
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a
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lll. KIRCH BERGER & C O. 
aO Wnrren Street, New York. 

\\'agon. T. V .  Edwards . . . . . . . . . . . . . . . . . . .  . 
\Yall, portable. H. B. ('oppland . . . . . . . . . . .  . 
"Tar('holH;p eh-'vator. portahlp. E .  Brown . .  , .  
\Yn stp materials, ntili:r.ation of, Brn & 

Suhpl's . . . .  " . . . . . . . . . . . . . . . . .  " . . . . . .  . 
\Yat('h pallf't, arljustablf', A. V . . Johnston . .  . 
'Yah'!' elospt flushing apparatus, It . . T .  Gat-

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 
1Vatf:'r elos('t fluRhing' apparatus, ,"Y. H. Os-

6flR.047 
6H8. �ml i 
(168. �:,"'"):{ 

born . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  6o�. m)!) 
WatPl' eloRet Yaly,'. D. 'I'. Kenney . . . . . . . . . . GIl8. 8:17 
\Yatpr ('lo:o:pt Yf:'lltilating devi('p, A. Drouil-

hll'd • . . . • . • . . . .  , . . . . . . . • • . • • • • • • • • . • . •  f)f)f), O()2 
,,"'atpr whppl tllrbillP ,  C. �t()np . . . . . . . . . . . . . .  ()68. 824 
\Yatpr whppls, l't'gnlating df--'YiC'f' for impact, 

P R n g p � C T  I V  r: B O AT B UYE R S \YPi�inI;a��:Chil;�: 'li,j,;i,i: '(;:  :i. · H�(i�;��I;� : �3�:��;' 
By constructing your 'JO'1t from ft set of my 

Roat Bnildin� Ma .. 
tf"rials nl'we thaI: one
half the boat factory's 
price can be rflal ized. 
Also economize freigh t 
500 per cent. I .. aunches. 
Sai] and Row-b o a t s . 
Gasoline Rngines. 

GutaloQ free. 
FRED MEDART, 

3545 DeKalb Street, st. Louis, Mo. 

\Yell drilling' tools. rop(' so('kpt for, G. F. 
Bell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668, R2H 

\YhppI. Spp ,,"'utpl' \"h('('1. 
\Yhpt1l ('onstnwtioll ,  C .  C .  Dolli Ron . . . . . . . .  . 
\\�hpf'lR. f't(' . ,  fastpning for, .T. O 'l\1PHra . . . .  . 
"\\Thf'plwl'ight muehillP, 'Y . . T. Hutson . . . . . .  . 
"\\Tindmill , - J .  R .  �J .  Rvrnp . . . . . . . . . . . .  , . . . . . 
"\Vindrnill, Df'mpstf>r & I{]inp . . . . . . . . . . . . .  , . 
"�indmil1 long strokf' gparhlg, G. A. Culvpr . 
Window platform, pOl'tablf>, H. M. Craw-

()()H, !}O� 
66R, P,R2 
66R, !l44 
661'<. ll7" 
669 . •  H1 2 
668, 729 

ford . . . . . . . . . . .  , . . . . . . .  , . . . . . . . . . . . . . .  66(), 006 
\Vire stretcher, E. J. Berry . . . . . . . . . . . . . .  , . 66H , n70 

You Ca,,'1 Afford 10 Quess 
at results in the poultry business. If you fail to raise the c:hick.s, you simply I.Bve no busl. 
nel!Uh The way to be absolutely sure about gettin.r.: the ChICks IS to emp�oy a Cyph�rM l oeu. 
bato r in your hatching. We guarantee them to last, 10 years and to outnatch any Incubator 

The be�t way to know about it is to read our 224 pa�e (8xll. in, ) book, "Pr�fitnble 
Ke(""in�." Has2ilO illust,rations and cover� the entIre subJect, We·send It for 10 

O"'ll',�� ",,::;�.�fo�·�r, b£N�.J�A��Rla�o�il���:!�eMB��?,rW :;h!'!d: o:,c
y _, V�lcago, IlL 

1 $13 1 ,000,000 
IN  DIVIDENDS. 

Equal, according t o  the last census, to practically 
$10 for eadl family 1 11 the United :-;tateR, was dis
i Jurst-'d hy the m ines and mining i lldustrles of our 
('ountry during tile past year (HX)O), a nd of those 
Receivin g  these Enorll.l.ous D ividends 

Over 2 ,000 were Paid by Us 
being stockholders i n  the "f'veral dividend-paying' 
I l lineR of \yhkh we arc tilE'- Ro.le fiseal agents, and 
,\-ltich we have financed durmg the year, the 

Highest Being 3 5% Lowest 1 2% 
o n  the amount invested i n  the stO('kR, and a mtwh 
larger ratio of profit on their (�ash Iwtrket value at 
the present time should any OIle desire to sell. 

O ur Palll])hl et!'; of "Vorki n �  lUines, first 
issues and divide n d  payeJ's, ht test rC l)Orts 
BOOKLET A BOUT OUHS :E L VJ;; S, ex
l)laining in detail our s uccessful plan of 
securing for our customers the large 
profits of legitiInate Inin i n g i nvestIncllts 
with the ri sk of loss l)racti(�any ohviatt-" d .  
also C01U BINATION O nD E R  BLANK 
",rhich divides the i nvestInent alllong 
dividend l)ayer.- ""l.nd first issues, insuring 
large anti re�ular incollle, will be of in
terest t o  i n vestors desiring more than 
usual rf>turn s for snr})lu.s funds, Illailed 
free with eXI)lanatory letter Oil. request. 

DOUGLAS, LACEY & CO. , 
BAN KERS AND BnOKERS, 

66 BROADWAY 8t. 17 NEW ST., NEW YORK. fC I. E V E LAND : The Cuyahoga Building, 
BOSTON : Internatiollal Trust Co. Bldg 

BRANCHES P H I L A  D E L P HI A : The Betz BUilding, l C H I C A G O : The FiRher Building. 
lRT. LOlJIS : The Hecurity Building. 

Acetylene Gas L ight ing 
Rednced to the most 

Effici ent, Safest. Simple 
and Economical Use. 

We g'uarantee our machines per
fect ly  automatic in action, to ex
tract al l the g-as from the carhid�. 
and absolutely no over production 
or l ORS of gas. Approved by the va
rious Boards of .H' ire Unaerwriters. 
Standard sizes 10 to 150 lights. Ex
clusive terri tory given to responsi
ble agen ts. Corrpspolld with 

N IAGARA FALLS ACETY L E N E  GAS MACH I N E  CO . .  
N iagara Fal ls.  N .  Y .  a n d  Canada. 

T H E  AUTO-CAR B U R ETTO R 
made upon a new principle furnishes a reli
able explosive mixture. Easy ignition and 

ff:e�t��y e:ia���
i
grgas�fireP�itft ���isi�: 

Especially adapted to automobile and cycle 
motol's. Our cu ·tollJers say it is the best 
Carburettor in the market. We make alRo 
the Regis1;er Valve for c.()ntroni�1! tbe 
flow of gasoline or other flUIds. Write us 
for prices and booklet on Carburettors . 

Gasoline and Rteam EnliZ"ines and Automo
biles built to order and repaired. 

The Avery & J e n ness C O . , 3 0 W.Wash i ngton St . ,Ch icago 
Onr 

Specialty . 
Knock

Down 
Boats of any 
description. 

A M E R I CAN BOAT & MACH I N E  CO.  

ROW , SAI L AND PLEA S U R E  BOATS ,  
Marine Stati o n ,  S T  L O U I S ,  M O .  

WAS CONSTRUCTED E S PE OIALLY 
B Y  ORDER OF THE 

R A I L W A Y 9 T O  P H O T O G R A P H  
THE ALTON L IMITE D .  

S E N D  A 2 0 .  S TAMP TO G E O .  J. C HARLTON, 
G. P .  A., D. &: A. RAILWAY, C H I C A G O ,  I L L . ,  

AND R E C E IVE A N  ILLUS TRATED PAM
PHLET \-vITH FULL A C C OUNT OF THE 
FTR S T  EXPO S URE MADE WITH TBE EX. 
T RAORDINARY M A C HINE . 

ONLY $12 75 SEN D N O  M O N EY 
• if you live within 500 miles = of Chicago, (if further send $1.00) ,  and re� 

turn DlentioD No. will 

e x a  on. 
You can examine 
it at your near
est railroad sta
tion. and if found 
perfectly satlsfac. 
tory and exactly 
as represented, 
tbe Irreatelit value 
you ever saw or 
heard or, the equal 

ordesks t.hat others sell at almost double the 
price, then pa, the railroad agent $12 15 and f'relght 
OUR SPECIAL OFFER PRICE, • charges. The 
�:�';i��
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a
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THIS DESK �i�t�· ���'el�f:;;r��!il� i8�ie':ti�!t�::�b:!�; 
tifully finished in antique, full :finished back, extension 
slides. quarter sawed sycamore pigeonhole case, combi
nation lock on drawers, spring lock with duplicate keys 
on curtain. 3 drawer� on left Side, lower partition for 
books, bookclo::::et on right hand side. drawers. pencil re"ts 
and card racl;Js In Interlor,desk hand polhhed, dust proof curtain. 
THESE DESKS ��eth:����e�tu:::tb:::d':::����� 
erB in this country. Every desk h. put out under the manu
facturer's BIN DING GUARANTEE, and our l!lpeelal $12.10 
price barely covers the cost of material and Jabor, with but 
our one small penentage of proftt added . A.ddress, 
SEARS, ROEBUCK &. CD., CH ICAGO, I LL. • SEND FOR�mLOGUE.� 

• PrairIe State loeob.tor Co.. 
• : HOlDer Cit,., P.. , 

tm'I7JEWELED 
adjusted, patent regulator, stem wmdu,nd 

:.tem set, genume 

NATIONAL SPECIAL mov�ment. Laches' or Gents r->Ize. 
WARRANTED 20 YEARS. 14K. 
Gold plate h untmg case,eiegantly 

eng-raved, Fit for a kmg. No better 
watch made. Mt.;�t be !.ecn to be 

Spef'lal offer for next 
� I'ur full name and 

vnIl send thls 
prIVilege t o e x ,  

satisfactory pay 
agent & express charges. 

A �uarantee and bf'[Iutlful cham 8r. 
charm sent frpe With every watch. 

Wnte at once a!'l t111!'l may pnt appear 
al!ain. NAT'L MFG. & IMPORTING CO. 
��.t O,.n,.htlrp. St . •  D 420. Chlc .... o� IU, 

w� bao� an TnQUirv for �our 6004$ 
very often , and if we only knew your address,  we could turn over to you inquiries 

by the hundred that come pouring into our office daily.  

R�ad tb� " Business and P�rsonal Want t t  eolumns. 
There you will find inquiries numbered. Read them carefully every week , and if 

you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
THE INQUIRY every time, and we will put you in commun i cation with th e parties 

desiring the information. You may get an order or many orders by simply read· 

ing our BUSINESS AND PERSONAL WANT COI.UMNS every week. 

© 1901 SCIENTIFIC AMERICAN, INC.



Write 
for free 

copy of 
our book : 

S A L A R I E D  
PO S I T I O N S 

for L E A R N E R S 
It tel 1s how yon CRn 

support yourself whi le 
learning your chosen pro

fession. 250,()OO students and 
graduates in lllecllanical, 

Civil, Electrical Engin eer_ 
ing; Architecture; Dra\ving ; 

Designing; Book-keeping, etc. 
International Correspondence Schools, 

Box 942 Scranto n ,  Pa. 

E LECTRICAL E N G I N E E R I N G  
TA U G H T  B Y  M A I L .  

Write for our Free Illustrated Book. 
" CA N  I BECOM E AN ELEC

TRICAL ENGINEER ? "  
"�,, tt-ach Electrical Enginl:'pring', Elpd\'�c Lighting', 

Ele('�rie !{al lways, Mechanical Engineering', Steam Eng-i
neenn�, \leehanical Drawing, at your homl:' by mail. 
'llstitutt' indorsed by Thos. A. Edison and others. 
ELECTRICAL ·ENGIX};ER IN8'lTITTE, 

Dept. A, 240-242 W _ 2Sd St., -S-ew York. 

PSYC H R AT I S M  
The New Discovery of the Age. 

T H E  V E R N O N  ACA D E M Y  
will tell you ull about it 

F R E E  O F C H A R C E  
The new d.iscovery of Prof. A lbert Vernon, the mar

vel of the Century. A thousandfold more powerful tban 
H Y PNO'J'IiS1U, A knowledge ot the wonderful re
sources of this SCience will unfold to you the secrets of 
success and. make clear and plain all that has seemed so 
mysteriuus and that has been attributed to �upernatural 
agency or hypnotism during past ages. You may have 
a wonderful, comprehensive l()(}-page book by this gifted 
roan by sending your name to us at once. Write to
day, It i s absolutely FREE, Addres3 

V E R N O N  ACA D E M Y  O F  M E N rA L  S C I E N C E S ,  
2 2 0 3  East Ave n u e ,  Rochester,  N .  Y .  

The TrusIccs 01 the American School 01 CoJorespond· 
once will award a limited number 01 free Scholar� 
ships in Meehaniclll, E<ctrical, Marine, Stationary;, 
lind l.ocomotive fDtinceriJlt, includina a. complete; 
course in MechZlllical Drawinl\. Application blont 
on reques� :$ - � 
American School ."Correspondence, Boston, Moss. (C:.lI"U� III c:..-wMlao 01 �w., Mention th1J papct. 

$ 1 ,000 A YEAR FOR L IFE .  
S IX  P E R  C E NT. GUA RANTEED.  

A thorough Investigation will convince you that $12.50 
�I�n��iJg ��u

e
:l�g :g� :�x a���:1 I�c��e � �$l�WO�� 

life. It will convince you that the enterprise is not a 
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sugar. The Company's Financial Strength-IJ.'he Mexi
can Coffee and Rubber Growers' ASSOCiation manages 
:�; ihl:ttt

a
t
i
;:�a ��Pil�IYo�a

$E:ooJ.�, �s��t�
n
$tl,��6&���d 

owns steamboats. Each Member Only One Vote - Im
possible to Freeze Out-'rtJe  plan is the perfection of 
co-operation. Cbicago Title and Trust Co .• Trustees� 
Tbis well-known iTlstitution holds the title to the land 
and acts as a depository for the purchasers' money· 
Pointers on Profits-Sir Thomas Lipton says : " For sure. 
Jarge and permanent returns, nothing equals a well
managed tropical p1antation." Russet! Sage says a'·rub
ber plantation is better than a bank. Write for 'litera-
W6N�ii'Jl"f!�f�gd

s El�'f.· cM�a'i�:EZUMA PLA", TA· 
'I'HE NEW BRISTOL fJOUN'I'., U  

Registers an accurate acco unt o f  work done on print-
�tteFr:��g�afi�a�a��\�:�'. ���gl��p 1fo

ea
f.o&}IJ& :�g 

repeats automatically. Simple, accurate, dUrable. Spe
cial couuters to order. � send

l.
0r circular. 

C, J, BOOT, Bristo , Conn .. U, S, A, 

REBUILT MACHINERY 
and SUPPLIES at Bargain Prices Larg· 
est Machinery Depot on earth. We huy 

buildings and plants ; among 
()th�rs we hought the World's 
FaIr, the Omaba Exposition, the 
Chicago Post Office. and ot.her 
Rtructures. We rebuild machi ll ery of all kinds, and sell with 

�ig�
in

$\� ���
r
�;:f:es f��l$� 

up ; Steam PUID
f
s from $15 up, 

etc. We carry complete stock 0 Gpneral �u.p
glies�, such as BELTING, S H A  FTINH, 
HA N GERS, · PULLEYS, IRON 

\vl'tl"'l\ ,�gl
I
�l:r¥IW;�t 

PLUM lUN G  MATERIAL, etc, 
WIll !:end free. our 250-page Catalog- �o. 3�a 
f'onstant1y buying entire stocks 
at Sheriffs' and Receivers' sales. 

C h i cago H o u se Wrecking Co . •  
W. 3 5th & Iron Sts" Ch icag o ,  I I I .  

The Deadly Faucet ! 
From it comes the germ-laden 

water carrying with it all the ele
ments or disease, but jf you use 

The Berkefeld Filter 
the wateT" will be thoroughly purified in 
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of s,01id m"ltter. F.asy to clean. Yields a 
BERKEFEt.6

a
�'iU!E�

r
�o.�

t�
r ��: .. ,:,m�t�sew York, 

I ti,utifit jmttitatt. 159 
W l'a PllPr, shipping', II. Baskerville . •  .: . • • . • •  668,705 
",Vrapping; drcnla !'K, IH'WSI':lIlPl'S, books, e t c . ,  

In:t('hillP tor, ( ' .  L. Crosby . . . . . . . . . . . . . .  66!), 027 
\Yrt'lwh . :;';(,p Nut \\'l't'I H'h. Pipe wrt'll('h. 
Zinc amalgum platt's, lllH11l1f:u'tul'illg, I<Jyan-

son & I:lhillll . . . . . . . . . . . . . . . . . . . . . . . . . . .  66!l,007 

DESIGNS, 
Badge, etc. , I. MatsulllutO . . . . . . . . . . . . . . . .  . 
Bath tub, sitz, F. A. \Yl'lIs . . . . . . . . .  34, 1 44, 
Rin COVPl', .J. Algots . . . . . . . . . . . . . . . . . . . . . .  . 
BUl'klp. b('lt, C. Vehring . . . . . . . . . . . . . . . . . .  . 
CaRtf'-r yokp blu1Ik,  B. P. KPllyOll . . . . . . . . .  . 
Chair hottom, K Kurpk . . . . . . . . . . . . . . . . . . . . 
Chisel, firmpl', J. Hw:lII . . . . . . . . . . . . . . . . . . .  . 
Cuttpl' hpud., A. .K �dwul'ds . . . . . . . . . . . . . .  . 
Dish, (j . \Togt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dish, l'ov('l'l'd , G. Vogt . . . . . . . . . . . . . . . . . . . .  . 
Eye IH'otpctOl', O. C. IDarl . . . . . . . . . . . . . . . . .  . 
(;arllPt ma("hilH' a 1'<-11, J. K. Proctor . . . . . . . . 
l I ingf', I I .  re. Hush . . . . . . . . . . . . . . . . . . . . . . .  . 
lIot ail' funuu'p, J. H. Laux et al . . . . . . . . . .  . 
Last, darnillg, R. C. Shiells . . . . . . . . . . . . . . .  . 
Lock ('asp, L. H. \\Tales . . . . . . . . . . . . . . . . . . .  . 
·�-1ant('I. C. B. Atkin . . . . . . . . . . . . . . . . . . . . . .  . 
::\Iantpl. firppla('P. C.  B .  AtkiB . . . . . . . . . . . . .  . 
�ecktie hand holdpr, Z. Guzik . . . . . . . . . . . .  . 
Packag'p tie- hut ton . .T. Bpnnol' . . . . . . . . . . . .  . 
Sppd casp. J)rohen & Hackptt . . . . . . . . . . . . . .  . 
Rink, sipholl jet sloP1 S. D.  Bakf'r . . . . . . . .  . 
Stove or ra llg'(' 11d, .J. C. Bartlett . . . . . . . . . .  . 
Stove or rallg(.> lid C'rosspipce, J. C. Bartlett. 
Watch charm, \\'. S .  BicI\Je-j� . . . . . . . . . . . . .  . 
"'Tbeel hangcr. wagon, L. A. Erickson . . . . .  . 
"'�hip stock, ,,� . . M. \\1"eygant . . . . . . . . . . . . .  . 
"�rf'ncb, bic;\Te!p, E. Mercipr . . . . . . . . . . . . . .  . 
"Trench mpIOhpl', "'T. S. 'Vard . . . . . . . . . . . . .  . 

TRADE MARKS. 
.\.]e, bf'er a nd porter, Frank Jonps Brewing 

Co . . . . . . . . . • . . • . . . . . • . . . . . . . . . . . . • . . . •  
Appa rf'l. certain named wearing, H. Cal'-

hUI·tt . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Athlptic goods, certain named, "-Tright & 

Ditson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boots, Bradlf'Y & Metcalf Co . . . . . . . . . . . . . .  . 
Boots, shops, and leather fot' samp. RiC'P & 

Hutchins . . . . . . . . . . . . . . . . . . . . . .  a6. 956, 
Butter and ch('f'sP . C. Smith . . . . . . . . . . . . . .  . 
Cards, pluying, "Cnitpd States Playing C a rd 

Company . . . . . . . . . . . . . . . . . . . .  :�5, !)47 to 
Chemical solvents for gums and oils. Com-
. ml)]lwealth ::\lannfacturing Company . . .  . 

C Igars, C. C. Taft Co . . . . . . . . . . . . . . . . . . . . .  . 
Clothing alld furnishiug goods, c('l·tain 

name-d. 'Yhen Clothing Company . . . . . .  . 
Clothing, mf'H'S and boy s ' ,  S.  \V. PpC'k . . . .  . 
Coffpf', T. R. TiInby . . . . . . . . . . . . . . . . . . . . . .  . 
Filter. C. I'; . Lpfpbvre . . . . . . . . . . . . . . . . . . . .  . 
Flour, wheat. Sf'ville Packing Company . . . .  . 

:l5. D64, 
Flou r, v;hpat. \Ym. Linde-ke Roller }Iills . .  . 
Food , stock, J. E. Rohinson . . . . . . . . . . . . . . .  . 
Garmf'uts, holdf'r for cPl'tain named, Royal 

\\TardrolJp (�o . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hair tonic, Young & Garvey . . . . . . . . . . . . . .  . 
Heating apparatus, Richmond Stove Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Linen goods, certain nampd, York Stn">pt 

Flax �pinnillg Co . . . . . . . . . . . . . . . . . . . . .  . 
Lubricants. Pptrolite Lubricant Co . . . . . . . .  . 
l\fe-dical and pbarmaceutical preparations. 

R. (i l'oppler . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medical compound. cprtain named, ��iel'llPllpr 

& TlI"k�tt . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�1edieinal lUud and milwl'al water, natural, 

Indinlla Springs Company . . . . . . . . . . . . .  . 
l\1edi�(��e 

. .  ��r 
. .  ���l:� . ��.� . ����'l:� , . .  �{�.���.�� . . � 

Medieinps. cprtain nampo . Dr. Rich a rds Dys-
pppsia Tablet Association . . . . . . . . . . . . .  . 

Medicine-s for cprtain BamNI dispasps. ::\Iar-
tin H. Smith Co . . . . . . . . . . . . . . . . . . . . . .  . 

Needlps. Thuringisclw N adpI- & �tablwaarpn 
Fahrik vVolff KniJ)})('1I1wrg & Co. , Acticn-
GpSf' llRC'hn ft . . . . . . . . . .  ' . '  . . . . . . . . . . . . . .  . 

Ointmf'nt and lotion. U. C. Roumillat . . . . .  . 
PapPI' and 011Vf'10ps. C . .  J. Cohpll . . . . . . . . . . . . 
Pens, fountain. E. Todd & Co . . . . . . .  35. 945, 
�erfumer;v. E'. �tparns & Co . . . . . . . . . . . . . . .  . 
Pianos, Stpinway & Sons . . . . . . . . . . . . . . . . .  . 
Rpmp<ly, ce-rtuin namf'd, K. "\Yilliams . . . . . .  . 
Rihhons, silk and silk mixed. H. B .  Claflin 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soda amI baking powupr. baking. Church & 

D",Tight Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soda, saleratus, and sal soda, baking, 

Church & Dwight Co . . . . . . . . . . . . . . . . . .  . 

LABELS . 
.. Anti Bacilli, "  for a medicinal ointment 

or pastp. B. 1,\ Bye . . . . . . . . . . . . . . . . . . .  . 
"nlackbawk Brand , "  for canned sugar 

("orn, "'1"aterloo Canni1lg' C o  . . . . . . . . . . . .  . 
"Cbfl�f' Cit;\T Lithia \Yatpr, " for mine-ral 

watpr, Chase City ).Iiuf'ral WatpI:' Co . . .  
" Cbasf' City " Mineral 'VatE'r Co . •  • •  for min

pral wat<�l', Chase City ,Mineral ","-atpr 
C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 1 64, 

" Chinaman' s Spcret, " for a washing com-
pound, H. )II. F prguson . . . . . . . . . . . . . . .  . 

" Chloride Calcium "\Vatpr. " for mineral 
water, ChaRe City �finE'l'al Water Co . . . .  

"Co1umbian Brand, " for canned sugar corn. 
\Yatt:'rloo Canning Co . . . . . . . . . . . . . . . . .  . 

"Grill ' s  La Palma G rand , "  for cigars. 
Schmidt & Co . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Horaei?' :\Iann, " for cigars. S("hmidt & Co . .  
" 'Kaw Valley Sugar Corn , "  for canned sugar 

" I{� ���r�; a l��'';' t;fg�f'
a t�:�,r;!nFor

(1�r:l::::I ' iO"��� 
tops, Lawrpncp Canning Company . . . . .  . 

"Lewis' Hair Growpr, " for a hair prepara-
tion. J.  T. Le"Tis . . . . . . . . . . . . . . . . . . . . .  . 

"Lorraine Export . "  for hottled beer, P. J. 
Ser\yazi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Magnetic Toni c, " for a medicirlf'. "\Vorlds 
E1f'ctro-1\Iedieal Institutp . . . . . . . . . . . . .  . 

"Napoleon Brann ,"  for' cunn{'d sugar corn, 
Wate-rloo Canning Co . . . . . . . . . . . . . . . . .  . 

"Old Guard Brand , "  for cannE'd sugar corn, 
Wah'rloo Canning' Co . . . . . . . . . . . . . . . . .  . 

"Olympia Cottons, " for cotton piece goods, 
Walhr Bros. & Co . . . . . . . . . . . . . . . . . . .  . 

"Penn, " for smoking and cbpwing tobaC'co, 
Pf'nn Toba('eo Co . . . . . . . . . . . . . . . . . . . . .  . 

"Pf'rff'ctly Purf' , "  for whisk�r. P. McIntyre. 
"Prima Vuelta. "  for cigars, Schmio.t & Co . .  
"Restora ,"  for mineral water, E. \V. Zoel-

If'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Royal Pearl , "  for a mf'dicillal prpparation, 

H. R. Hale Co . . . . . . . . . . . . . . . . . . . . . . .  . 
"Se-archli�bt Brand , "  for camlf'd sugar 

corn, Wah-.rloo Canning Co . . . . . . . . . . . .  . 
" Surf' CUfP. " for a medicine. W. n. Stew-

art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"20tb Cf'lltUl'Y Doll, " for dolls, "'1". C. Scho-

PllPmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"\Yatf'rloo Brand , "  for canned sugar corn. 

"�atf'rloo Canning Co . . . . . . . . . . . . . . . . .  . 
"\Vinomv Shillf' , "  for a golass clpaner, W. N. 

l\lcClure- . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

PRINTS. 
"Chasf' City , "  for minf'ral water.  Cbase 

8 4 , 1 24 
a4. 1 4G 
:H, H() 
;::-1- , 1 2H 
;;� , HO 
;H. 1 5� 
:14 . 1 :1!J 
:14 , 1 4 1  
:�4. 1:10 
;;4, 1 2� 
:l4, 1:U  :�4, 1 �� 
,:14. 1 0)0) 
:H, 1 49 
:H, 1 :12 
34, 1 :)4 
:J-t-, 1 50 
:14, 151  
:\4 , 1 27 
:14 . 1 28 
:�4 , 153 
34. 1 43 
34, 1 48 
:14, 1 47 
a4, 1 25 
34 , 1 38 
34, 1:13 
34, 1 37 
34, 136 

35,D69 

:�5,mj3 

RIi, !lS:l 
35. 955 

35, 957 
:l5 , 9G6 
au. 9GO 

;lg:&gi 
X5,970 
a5. HR4 

:m. 96;' 
:m, H68 
:15,!lm 

35, 986 

Hrl, 954 
35. 982 

:�5.!)79 

:.�5.D78 

:15 .971 

:�.!)76 

35, 975 

35, 974 

:m. 960 
::m, 980 
:15,944 
35,946 
:m, 972 
:�5,f)8fi 
:m,D77 

35,958 

35 ,962 
35,961 

8,157 

8 , 1 78 

8 , 1 6:) 

8 , 1 65 

8, 155 

8 , 1 62 

8 , 1 75 

8 , 1 7 1  
8,170 

8 , 1 74 

8,173 

8, 158 

8 , 1 67 

8 , 1 61 

8,179 

8,176 

8, 1.54 

8,1 69 
R. 1 6H 
8,172 

8, 1 66 

8,160 

R , 1 80 

8 , 1 59 

8. 1 1iR 

8.177 

8,156 

City Mineral 'Yatpr Co . . . . . . . . . . . . . . . .  307 
"Lucca Olivp O il . "  for olivp oil. ZuC'ca & Co. 306 
"Thp Ensign ," for publications, etc, E. C.  

McClain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305 

A printed copy of thE' sppeifieation and drawing of 
any patf'nt in til(> for('going l ist, or any patpnt in 
print issuNl sincp l R62# will bp furnishpd from 
this office for 10 cpnts. I n  ordpring plpasp stat!' 
the name - and number of the patpnt dpsirpd, and 
remit to l\funn & Co. , 361 B roachvay, Npw YOl'k. 

Canadian patents may now be ohtained by thp in
ventors for any of the inventions named in the fore
going list, providf'd tbpy are simplp, �t a cost of 
$45 each. If ('omplicatf'd tbe (,O�l will he a l i1"tl€' 
m ore. Fot· full instructions address Mnm� & Co. , 
361 Broadway, New York. Other foreign patents 
may also he obtained, 

I Teach by Mail M y  
O r i g i nal  
a n d  
Scient i fi c  
M ethod of with Perfect Success 

P H Y S I O LOC I C A L  E X E R C I S E  
without any apparatus whateler, and requiring hut a few mlnutes' time 
����c�!eO�� bOpO�i�i��e�ffl����

e
�fA�lfes l\ia�

h
�y C��l:����� �����h��:s� 

and it is the only one which does not overtax the heart 
It is thf' onl y  natural, ea,sy and Etpeedy metllod tor obtaining perfect 

health, physical development and elasticity of mind and body. 
If I You will toll ow my instructions for a few weeks, I will promise 

b��li�
c
� �������e�����\�;��(;6i!tK�t

e
h;t�ll�����:;2c���

e 
o�

f rri�fs���� 
effort is j ust £1,8 essential to success in life as inte1ligelit mental etfort. 

Pupi l s  are of both sexe� ranging in age from tJfteen to eighty-six, and 
all recommend the system. �ince no two peopl€' are ill the same phys
ical condition, individual instructions are given ill each case. 

Write at once, mentioning SCIE1\"TI I<'IC AMER ICAN, for full informa
tion and endOr.!;ements from many of America's lea(ling citizens. 

A LO I S  P. SWOBODA ,  57 Wash i ngton St . , C h icago 
I F  Y O U  S H O O T  A R I F L E  I 

'��O
l
b� �:���'l�:!:�l ����a���ll�� I 

the Ideal Hand-book " A,"  126 pagefl! I 
FREE, 'l'he latest EncyclopedIa of ' 
Arms, Powders, S1wt and Bullets. Men
tion SCIENTH' I C  Al\IERICA N .  Address 

MFG. CO., NEW HAV�'''. CONN ..  U. S. A. 

PATENT RIGHTS FOR SALE. 
I have invented, patented and 

own a device to supersede all 
previous conal's for machinery 
8lJafting on account of its supe
rior f:afety, simpliCity and securi
ty. The collar has no set screw 
which often projects and causes � K A I � E R  M O U STAC H B  e accidents, no countersunk screw 

b PAT'NTED T R A I N E k . � 
t
.oFle�'l.���)l C�M_r ��I��:;;PI.;r�,'; s NewRae,id �el1er. No competition. :I. construction-made in four. pieces to clasp around the - j}!���,�: lti<:'-c�;'\lsiat���r�f(.�g';,��tr: - shaft and can be put on or taken olf without removmg 
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.• 11............ I cheaply as any collar now on the market. It is a blend
ing of safety. simplicity and security, and only needs to 
�J�p

i
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d
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The Angle Lamp 
h 'l'he Lhtht that N eYer Fan� " 

llll�:3::);t1o��IlTt�!�I�jl�i:e
i
;�h�t?hr��

h
�:s:r:l���11e�� 

��:��ti�; 1fl��)(�re�:f
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:���(�·I��'�. hnl\�

a
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e .lii: ferent from al l  other lalllps :uul it is rapidly reIJlu('ing gas, e ledricity and other �ystems. Unlike gasoline or aCt-'tylene it i� ab�olntei"Y saft' and llt'Yer smoke" or smrlis under !lny circllm,,'tanees. It CO&ts but about eightf'ell centll pt'r 1 l i01l th to burn and iii> opt rated as easi ly ;lS gas. Thousands are ill use in hOHws al l oyt'r the country and IS ideal in tlye'ry resp"ct. Our ,:atalogue 1\1.:\r. shows all styles froUl $1.;>0:0 up al�d IS sent on requef.lt. It wil l  pay you to send for It and learn more auout thIS wonderful lamp. 
TilE A:SGLE LAMP CO" 76 Park Place, New York City. 

W A N  T E D  fO £����;�
e 
��t����

fa
:���i�� tools <?f new .d�sign. or now on the market, for which there 18 a legItImate demand at a fair profit Address Lock Box �1, Station B, Cleveland, Ohio, 

of its cil'cumtel'ellce. I want to sel l the patent rigbts. 
Apply to W. H. DAVIS, P. O. Box 305, Montreal, Can. 

I C E MACHINES, eorli�s Engines, Brewers' 
and Bottlet's' lUacbinery, THF. VILTER 
.\leT!. CO., 899 Clinton Street, Milwaukee. Wis. 

% H .  P. G AS E N G I N E  CA STI N G S  
Materials and Blue Pripts. Write for Catalogue 9. 

PARSELL & WEED, 129-131 W. 31st Street, New York. 

W A N T E D  £o
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���� 
planer hands. Write stating experienc� to 

P. O. BOX 1042, Pniladelphia, Pa. 

'����� 
T Y P E  W H E. E L S .  M O D E L S  &, E X PE R I M ENTA L WORK_ SMAUMACHIMERY 
NOV ELT I E S  s.. ETC. NEW "' O  6TENCIL WORIt;S 100  NASSAU ST N.Y. 

PARTN E R ���v���t
t
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n
������ ��tiTIPf������ 

gation courted. See description of invention on page 154 of tb.is issue. ADOLPH RICHTEB., 1134 .F'irst Ave., N. Y.  

S H 0 RTH AND  BC�t�l�:Je��d ��'?l�l�e�������rse. 
Potts Shorth and College, Box 33, Williamsport, Pa· 

tW.WutW_illw,J 
PATT E R N  A N D M O D E L  M A K E R S ,  

D I CKERMAN'S TO  PA'l'ENTEES AND INVENTORS, 

DURABLE DE I w. & H. Leggott, Limited, General and Builders' Brass-
SKS lounders, Rilens Works, Bradford. Eng1and, would pur

I chase outrigh t.  or make (In commission any good appli-
Don't buy until you (let our catalo(11w- ���e ft��fn��:erw; �f it�i�k(fG'o�f:il�i�!ia. t�P:n:

n
�:ru�� 100 pages oj money saving values. Bradford. England . 

A M E R ICAN STO R E  STOOL C O . ,  3 3 H oward St . ,  New York -----------------� 
------__ . ________ .____ A N Y  B I C Y C LE RIDER m ay and ALL RE-

Why Make Rubber Stamns ? PttWu
EI��� �':,s���u'h ���g�?ro\e\ia��jf�g-�li�:.; 

Not l' • frames with odd-sizea brackets 1 If you want a bi,:;:her 
H "  " I gear ; Write us and find out all aDout the A. & J. H8n-Our .New York Rubber Stamp Vulcan,Ize,=,s receIved i ger. ,\Ve send the complete set all ready to go into your th� only m.edal awru:ded any Vulcanizer, Wbrld's Fair, I frame. No bother bra'l:;inK. or re-enampling. We can fit ChIcago. �Imple process. Large prufits. Ci'·cu/,a·rs free. any frame. 'J' HE AVER Y & JENNESS CO, Barton Mfg.  C o "  D e p t .  A,  3 3 8  B ' way , New Y o r k ,  U .S.A.  3U W ,  Washington St"  C hicago, Ill,  

, 

T H E W I L L I A M S  

Pneumatic Pul ley 
DOUble tne grip of an ordinary pulley. 

M, F. W I LLIAMS & S O N S ,  
ST.  L O U I S ,  M O . ,  U .  S .  A. 

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

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Invention is probably patentable. Communica
tions stIlctly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice. without charge. in the S�i�ntifi� Jlm�ri(an. 
A handsomely illustrated weekly. Largest cir
culatIOn ot' any seienr-ific journal . Terms. $3 a 
year : four months, $1. Sold by all newsdealers. 

MUNN & CO , 3S 1  B rOadWay, N ew York 
Branch Office. 625 F St .. Washington. D. C. � D R I V I N C  A P L E A S U R E 

when hOlding your horf;e with an 11I1�EJlIAJ� BIT, 
givin 100 "per t't'nt 1ll01'e leverag-e than any other. ... :"c.. Any lady t'an ('ontro] the most yit'lOllS horse. POf.li . 
tiVI:' t'ur� for 1ongue-lollin�. Will prevent side pulling and driving on one lme. Sent to any addrl:'ss, 
postpaid, upon receIpt of price. In X C plate or 

ImperIal Bit �;�a
�
i
���11�:;:, $i4t� �t�:�tel

n
l
:�iJ:; ,,1"hl. 

MORAN  FLEX IBLE  J O I N T  
tor Steam, AiI· o r  Liquids. 

Made in all sizes to stand any desired 
pressure. 

Moran Flexible  Steam Joint Co" Inc'd, 
149 East 3d Sf.. LoUISVILLE" K�. 

a ay ure and we will ,how yo $ 3 D S send us your addresl 
how io make $3 a da 
absolu$ely sure ; we 

. furnish th,; work and ieach you free, you work in 
the locahty where you l ive. Send us your address and we will 
explain the husiness fully, remember we guara.ntee a. clear profit of $3 for every d ay's work,absolutely snre. Write at once. ROY.l.L Dl.lNUF.lCTURING COo, 80:1: 354, Detroit, Mioh. 

'Vhy fumble in trYlll.ll to make a short 
f S M O K E RS 

I pufn 'l'h'." Patent Nickel Plated Cigarette :\id.kpl' with safety hook and 
pouch atta�l lment saves time and to
bacco and makes a perfect cigarette. 

" 
Sent PO,'l1

airl La an
-j'. 

addres:: on 'receipt 
'N';��born ' sf.: 112,m �rz.nc1���: i11� 

INS'TRUMENTS. Indorsed by 
the great Jules Levy as the hest in 
the world. Biar Catalog, 400 illu
strations, FREE. Positively the 
�owest prices on Band Instruments, 
lJniforms and Suppl ies of all kinds. 
Also contains Music and Instruc
tions for New Bands. Lyon & Heal,., 
ltlam.faeturers, 38 Adams st. ,  Chicago. 

(Lyon & Healy are the largest mn. 
sic house in the world�EditlJr. � 

_ .. r"T&." � WANTED 
ride and exhibi" 
BEST MAKES 
$IO to $18 
grade, S7 to S12 • 

liO'Ollrec'on,d·h'and Wh_I. 
all makes and models, good as new, 
.S to ,8. Great Factory Olearing 
Sale at half factory cost. We ship 
anywhere on approval and ten daya 
trial witbouta cent in advance. 
EARN A BICYCLEdistribut

log Catalogues for us. We have & 
wonderful proposition to Agents for 
1901. Write at once for our BargaiD 

List and Special Offer. Address Dept. 62 L. MEAD OYOLE 00., Chic", 

© 1901 SCIENTIFIC AMERICAN, INC.
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�j���AR.5 
-M A D  Eo AT K E.Y W E.ST;-! 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 tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO.,  KEY WEST. 
�",,,,,�,,,,....v 

SIMPLICITY OF 
CONS TR UCTION 
::\lany of tIle Automobiles of to-day are complex in their 

mechanism a n d  
therefore difficult 
and dangerous to 
operate. The 
WI NTON 

M OTOR 
CAR R I A G E  

i s  distinguisbed by 
the simplicity and 
durability of its 
construction. Two 

and fnnr passenger carriages and deli very wagons are 
described ill 1901 catalog just published. Send your 
name anct address to 
'I' HE W I N TON MOTOR CARRIAGE CO • • 

486 Belden Street , Cleveland, Ohio, U. S. A. 
"BjA RTERN DEPOT, 150-152 East 58th Street, New York. 

The Haynes-Apperson Co .  
BUY 
TH E  
BEST 
O U R  
1 90 1  
M OD E L  

W e  are the pioneer automobile manufacturel's of 
America. Profit by our experience. � e have l?assed 
the experi.mental stage and have somethIng pra'?t]('al to 
offer. Write 101' catalollue desCl ibillg qur gasolIne sys
tem and one, two and three seated carnages. 
T H E  H A Y N ES·APPE R S O N  CO . , K O K O M O ,  I N D ,  

CHARTER ENG INE USED ::Y A�';Ab�E 
F O R  A N Y  P U R POSE 

FUEL-Gasoline, Gas. Distillate 
SIat ionar ies, Porlab l e s ,  E n g i nes and 

P u m p s ,  H o isle rs 
tr State Your Power Needs 

C H A R T E R  GAS E NG I N E  CO. ,  Box 148 ,  STER L I N G ,  I LL. 

STEAM SHOVELS 

Both BOOM and CRA NE types. 
Also Elevator Bncket Dredges. 

The Vulcan I ron Works CO .  T�L E�OA .O .  

Carbide Feed 
ACETY LENE 

GENERATORS 
are endorsed by the U. S.  
G o v e r n m e n t .  by the 
State of Pennsylvania, 
and by an other disin
tE. rested authorities. 

They e m  b o d  y the 
latest and most approved 
principles of construe

. ti'on, and are guaranteed 
by the largest concern 
engaged in the business 
tv be of perfect work
manship. 

Made from the best 
material by expert me
chanics. 

ECON O M I CAL AND SAFE. EASY OF O PERAT I O N .  
J.  B. COLT CO . •  Dept. S. 

1 08 Fulton Street, New York. 
1 4 6  Franklin Street, Boston. 

1 8 9  La Salle Street, Chicago. 
421 Chestnut Street, Philadelphia. 

j tieufifit jlUeritllU. 

FOR G ETT I N G  IT EXHI BITED I N  YOU R  TOWN , N OT TAKING ANY O R D ERS 

Y O U 
C A N  GET ONE FREE 
They sell at dealers for Ten Dollars. We prefer to have you order throUjlh your dealer, who 
will ord� one for

W
ou through his jobber. [f not. we will send you Gne prepaid by express on 
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Add ress EDWARD M I LLER  & C O . ,  Box 42, M eriden,  Con n .  

S � al � S AU varietIes at IOwe�t prICe�
.
. Hest Railroad 

rI:�\�rr�s��fO�rt7�le��Oi;kCI��rA�
s 

Sa���: 
Sewing Machines, Bicyclel'", Touls. etc. SaVt� 

Money. Lists Free. Cl-I J ( ' A GO �l A I,!� Co .. ('hicaJ;to. I I I .  

"TH E WORLD'S LARGEST 
cORPORAT I O N S  
RAlILROAOS A N @  
MAN U FACT U R E R S  

are dai ly  Using many thousands of 
PRflM I (R JYPE:WRITER5' 

possess those sterl ing 
that make them the most 

economical to owq.M 
so�;ESMliJiH PREM I ER ATCRIBUTES 

DURAB I L I TY--�..--.. ctl':c.c� ��s� A 
O. WORK· 

WOII!\ ALL Tl!E TIME. 

Cb� CYI'�writ�r Excbang� 
1 4i  Barclay SI . . NEW Y O R K  1 2 4 La S a l l e  St . ,  CH I CAGO 
3 8  Bromfi e l d  51" B O S T O N  8 1 7  WyandoUe St . ,  

KANSAS C I T Y ,  MO . 
2 0 9  N o rlh 91h SI. 

ST. L O U I S ,  M O .  432 D i a m o n d  S I . .  
P I TTSB U R G H ,  PA. 

3 West Ball i m ore S I . ,  
B A L  T l M O R E ,  M D .  

5 3 6  Cal ifo r n i a  SI. ,  
SAN FRANCISCO,  CAL . 

We wiJ] save you from 10 
to 50% 011 fl'ypewriters of ail makes. Send for Catalogue. 

WATERPROOF GLUE 
A NElV GLUE whioh is strictly WA TER. 

P U 00 F. Information and prices ' supplied by the 

CAS E IN  C O M P A N Y  OF AM ER ICA,  
74 J O H N  S T . , N E W Y O R K ,  N .  Y .  

O N  A NEW PRINCI PLE our M U F F  L E  R does the work . - If your exhaust makes a racket, write 
Pat. applied for. us. and we will tell you how to cure it. 

Antomobile. Ma rine and Stationary llIntilers. 
LO O M I S  A U T O M O B I L E  CO. Westfi e l d . Mass. 

M E X I C 0 A �:�m�;;�i��:o�:�i�ess 
Fortunes are b e i n g  made in T ropical Agr icu llu re 

Write for information how to join a Mutual Company by depositing your savings monthly. 
Very profitable and protected by a Powerfnl Trust Company. 

MEXICAN M UTUAL PLANTERS CO . ,  1 0 1 5  New York Life B ldg. ,  CHICAGO. 

Nn tinkering and fu�sinJ;t. Just a turn of  the 
wheel and she works. A chain is as strong as its 
weakest link. An engine is as perfect as its poorp.st 
part. If  your engine has a poor oiler, a defective 
sparker. an inferior mixer or any (itber ('heap parts. 
your boat is use less. There is nothing made that 
ill any flense competes with the Lozier-Marine Gas 
Engine. It i s  the only perfected contrivance of its 
kind. Learn about this. 

OIlT l OOt  advance catalogue which we will !';enrl vou upon re
eelpt of five cents in stamps, will post you Oll boat· ')ower and save you endless trouble next summer. 

TilE LOZIER MOTOn CO., 
26 Water Street, Plattliilburgll. N. Y. 

The New England Watch Co. 
ARTISTIC SPECIALTIES 

for the Season are shown 
In Our Blue Book for Ladies' 

In Our Red Book for Men's 

Watches. 
Either or both sent on application. 

37 Maiden Lane, 149 State Street, 
New York, N. Y. Chicago. Ill. 
Spreckels Building, San FranCiSCO, Cal. 

CRACKS IN FLOORS 
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CREVICE FILLER is the only 
perfect remedy. A Paste, easily 
applied, elastic, adhesive. 
and non-sbI inkable. Dirt 
and moth proof. Cost 
about J.>c. per sq. ft. 5 lbs. 
will treat an av,er.,ge r�o()m. 
Price 20 cts. 
the kind 
wood when 

A M U FFLE A N D  OYE N FU R N AC E  
for beating and tempering Tools of 
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to the best possible advm�tage. Cost 
of operating on city J;tas 8 or 9 ceLts 
per bour in continuous use. Mix
ture of gas and air can be so regu
lated that a perfect lynon-oxidizinll 
atmosphere can be maintained and 
a perfect heat secured. This fur
nace is mounted on a hollow base is 
fltted with muffle 6x8x12. and wi]] 
allow of the SUbstitution of a fire· 
clay slab for the muffie when re
quired. No tool-room furnace is 
complete without one of these fur
naces. It wU; be sent to any re
sponsi hIe shop on trial. 
Descripti'lJe illnstTated cataloque free. 

b l e  Sh afl CO . •  l58�l62 Huron St.,Ch icag o , 1 1  I ,  

A C E T Y L E N E  
D O  Y O U  KNOW that the mORt light, least trouble, 
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Write, inclosinlZ 25 cents. for sample. 
S'l'A1'E LINE TALC CO . •  Cbattanooga, Tenn., U. S. A. 

PLEA.RJRE e, COMfORT 
GO HAND IN HAND 

Tbey have the Hfe, elasticity and easy 
tiding qualities of an other good tIres, 
and when punctured are easier to mend. 

Detacb from rim, repair the leak! go .on 
your way rejoicing. No plugs, perspIratIOn 
or nTofanity. 

Simple. isn't it ? And it's just as easy 
as it sounds. 

o & J TIRE CO. ,  

Indianapolis, Ind. 

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

WI.!! ,J E S SOP 4. SONS t: g  91 JOHN ST. NEW YORK 
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