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THE TWO IMPORTANT PROBLEMS OF THE PANAMA 

CANAL. 
Ever since the recent Act of Congress authorizing 

the President to take such steps as may be necessary 
to acquire a clear title to the property of the Panama 
Canal Company and to arrange treaty ri ghts with the 
Colombian government and to appoint a commission 
for the construction of the canal, it is  with no little 
pride that it is recalled that during the past three 
or four years the SCIEXTIFlC AMERICA" has persist
ently maintained that, a l l  things considered, the 
Panama route seemed to be the most feasible and 
presented the greatest advantages from a practical 
point of view. It was about four years ago that the 
merits of this route were set -forth in our col
umns, and we believe that the SCIEXTlF1C A:m£RICAN 
has done its share in the work of education and i n  
t h e  removal of perhaps perfectly natural prej udice.  
It is not that we believe that there do not exist in 
the way of the comp letion of the work gigantic d iffi
cuI ties; but of the two routes. we believe the diffi
culties to be encountered in the Panama route are 
much less than at the I sthmus of Nicaragua. 

There are two to be especially noted. One is a 

strictly engineering problem, and the other a question 
of sanitation. Taking the l atter first-for if a work of 
this enormous magnitude is to be pushed through to 
completion, it is evident that we must make sure that 
it is  possible for skilled and unskilled labor to live 
upon the I sthmus at Panama-we would impress 
upon our readers the fact that there i s  no respect in 
which the Panama Canal has been more unjustly 
assailed than in its reputed unhealthiness. It is 
unhealthy. But it is not by any means the " grave
yard" which the opponents of the canal have per
sistently represented it to be. When the canal work 
was fi rst started, and the proper methods of sanita
tion and the best means of fighting the local diseases 
were not understood, there was undoubtedly a fright
ful mortal ity ; but of late years. by the employment 
of colored labor from the \Vest Indies, most of which 
is immune from the local diseases, and by the exercise 
of great care on the part of the white population. it 
has been found possible to keep down the death rate 
to a reasonable figure. Now. we fully believe when 
the United States gets hold of the canal, there will 
be a still  further and consi derable lowering of the 
d eath rate. We base this belief upon the remarkably 
successful work which we have done in the new coun
tries which came under our care after the Spanish 
war. The most notable instance of this is the fever· 
stricken and indescribably filthy city o f  Havana. 
where, after it had been for centu ries in the grip of 
yellow fever, a few years of sanitation carried out 
according to American ideas sufficed to clean out the 
dread disease almost absolutely, and to turn a notori
ously unsanitary city into one of decent cleanliness. 
As the Panama work proceeds, because of the un
healthiness of the l ocality there will. of course, be a 
certain amount of trouble. but the "graveyard "  buga
boo will be found to have been grossly exaggerated. 

The other great problem of the canal is of an en
gineering kind. and it will be found at the site o f  the 
great Bohio Dam. the most important structure on the 

whole work. The dam proposed by the Panama Com· 

pany was to have been of clay founded upon hard 

clay, soft clay. sand and gravel. When the Isthmian 

Canal Commission made its investigation, it decided 

that for a work of this importance, security was a 

prime object to be aimed at. Hence they decided that 

as the sub·strata were of a more or less porous ma

terial, it was necessary to build either a masonry dam 

founded throughout upon rock, or an earth dam with 

a masonry core extending everywhere to rock; either 

of which structures would prevent seepage and ef

fectually close the valley. Preference was given to a 
core-wall-and-earth dam. The structure as designed 

is to be 2540 feet in length along its crest, and its 

core wall will be carried down everywhere to rock, 
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which in plat'es will be rcached at a (l<'p,1l of J �8 ft'et 
below sea lpve J. From Hea level for a (listance of 30 
feet down cofferd ams will be used in making the eXCa' 
vation. and from -30 to -128 feet the pnenmati<- pro
cess will he pmp loyed. The cost of the dam will be $6,-

3 70.000; and as it will  probably take ten years to bui lt!, 
it wil l  he the controliing feature in the question of tile 
time of l'01l3truetion of the canal.  Once built, in the 
manner suggested, however. it will be a structvre that 
will stand for all time. A great deal has been sail!. 
and much will  yet be heard, about the risks and even 
the impossibility of building such a structure by til" 
pneumatic process; but while the work is. in SOIllP 
respeets.  unprecedented, there is no feature of it 
which is of such an untried character as to give any 
reasonable doubt to engineers as t o  the feasibil ity of 
the structure. Moreover. ten years in the develop
ment of engineering i n  the Unite(1 St�tes is a very 
long period. and we confidently expect that imp roved 
methods of construction d evised by ou l' ingenious 
Am8ri ean engineers and contractors w i l l  resnlt in a 
considerable shortening of the peri o(1 of eonstruction 
below that estimate(] by the Comm ission. 

Then again. it should be note(l with a certain 
amount of satisfaction tho.t the selection of Panama 
has been welcomed by the English pres" as an exceed
ingly wise and jud icious selecti on_ The future pros
perity of the canal will certainly greatly depend upon 
the amount of European commprce which will pass 
through its waters aft€!' it is complete(l. 
proportion of trade will .  of course. 
through Great Britain and her col onies. 

A very large 
be obtaine d  
I t  is grati fy-

ing to know, therefore . that in a commercial sellf;e 
the p rincipal engineering amI marine papers of Great 
Britain believe the Panama route unquestionably a 
superior route from ever�- point of view. 

. . ' .  

THE RAPID DEVELOPMENT OF THE SHIPBUILDING 

INDUSTRY OF JAPAN. 
The development of the mercanti le shipbuilding in

d u stry of Japan, noteworthy th ough it  has been 
throughout the past few years, promi ses to be more 
remarkable in the future, i f  the present healthy out
look affords any critErion. The Japanese government 
i s  stimulating the enterprise by a subsidy of $10 per 
gross ton on vessels of 1,000 tons and on all vessels 
built in native yards and a lesser subsidy on smaller 
Ves sels. To this substantial encouragement must b{� 
added an additional subsi dy of $2.50 pEr indicatelj 
horse power for prop elling machinery. T h ese are very 
matniai inducements. amI they have naturally assiste d 
in the development of the shipbuilding industry. which 
to thE' Japanese nation. owing to its insular positi on, 
is of paramount importance. 

Coal is plentiful and consequently cheap. and so i s  
labor. Skilled native artisan s a r e  employed f o r  a 
wage of less than 50 CEnts per d ay. Strikes, lockouts 
and the domineering interferEnc e  of trade unions are 
phases of civilizati on which a s yet are practically un· 
known in the Far East. The average workman also 
is quite content to work on Sundays at the o rcli nan' 
rate of wages. These advantage s constitute- a very 
substantial factor in the question of Japan's becoming 
her own shi p conctructor. All  the shipbuilding yards 
in Japan, both government and private, wouid seem to 
have their origin in ship repairing, and from the ship
repairing in(justry to that of shi pbui lding is a very 
natural transition.  There are at pre sent five important 
private shi pya rds in Japan. of which two are at 1:raga. 
the others being situated at Nagasaki. Kobe and Osaka. 

Du ring the year 1901 the output of merchant ship· 
ping was under 7.000 tons. but as each succe-e ding ship 
i s  easier to build than her predecessor, on account o f  
t h e  plant provi ded.  and the edncation gained by work
men and managers. it is with all Japane se yard s rather 
premature to attempt to gage thei r future po ssibilities 
by the light of past perfo rmances. Baron I wasaki, 
head of the Mitsu Bishi Company, of Nagasaki, has 
realized that even what i s  generally described as un
ski lled labor can be rendered more produ ctive by edu
cation. He has. therefore. provided a school for the 
technical instruction of h i s  workmen. Fi fty lad s  
ranging in a g e  f r o m  12 t o  17 years a r e  admitted each 
year. and they pass through a five years' course of 

instruction in "hipbuilding. ship repairing and engi
neering. The education provi(led is free. and no pledge 

is exacted, or promise made, that the l a d s  will.  on the 

expiration of thei r pupil apprenti c e ship, engage in 
shipbuilding work. 

.,et. 
PHOTOGRAPHY OF SOUND WAVES, 

Mr. H. S. Allen, of the Blythswood Observatory 

(Scotland). has been carrying out some interesting 

experiments in connection with the photography of 

sound waves, and other disturbances of the air. The 

method of stria' devised by Toepler more than thirty 

years ago makes it possible. by suitable optical ar

rangements. to render visible disturbances in which 

the refractive index differs but little from that of air. 

In working this method for photographic Jlurnoses the 

source of light and its image must be of finite width, 

anll the a<ljllstlllt'llls UI<ltie so that a certain fraction 
of the width of the image falls on the screen, while 
the light from the remaining portion passes through 
the lens and gives rise to a uniform field. In these 
eircumstances the upper part of the region o f  greater 
density appears against a light field, and the sensi· 
tiveness of the meth od depends on the re lative pro
portion of the light stoppeel by the screen. and the 
l ight that enters the lens. One of the most striking 
applications of the method is  the photography of 
sounel waves-waves of compression set up 1Jy sudden 
e lectric discharges.  The compression in one of these 
waves is considerabl e  compared with that due to an 
ordinary musical sound. Attempts made to photo
graph the train of waves due to a musical note were 
snccessful. as were also efforts to secure a record of 
the notes from a shrill whistle. and a siren blown by 
a pair of foot bellows; but a number of photographs 
were obtained of the wave front of a train of waves 
from the oscillatory discharge of a condenser through 
a circuit possessing self-ind ucti on.  In the latter cast:' 
only the first wave front was secured; but although 
the attempt to photograph a train of waves was also 
in this case a failu re, the result was not without in· 
terest. as it brought out very clearly the difference in 
character between the first discharge and the surgings 
that follow it when the spark is an oscillatory one. 
Several photographs were taken to show the forma
tion of a vortex ring of heated air. from which it is  
seen thC\t the air appears first of all to issue from the 
orifice i n  the form of a column, but the tail is gradu
ally left beh ind. while the whirlpool motion of tile 
head is  accentuated .  The appearance of some of these 
photographs showing vortex m otion, as well as those 
of atmospheric disturbances caused by the burning of 
a spirit lamp and of a gas j et. resemble the published 
photographs of the nsbul::e of the heavens . 

EXHIBITION OF SCIENTIFIC DEVICES IN PARIS. 
The Societe Fram;ai se de Physique recently held its 

annual exhibition in Paris, when a large variety of the 
inventions of the numerous ramifications o f  science, 
devised d uring the past year, were di splayed. Not
withstanding the apparently exclusive name which it 
bears, this institution is international in its opera
tions. 

Some novel and interestin g  devices were exhibited. 
One contrivance was a wall of rippling and constantly 
changing colors of light. the effect being produced by 
a different series of eledric l ights, alternately switched 
on and off by a revolvi ng wheel. This was intendet! 
as a startling attraction for fetes or advertisement 
p urpcses. 

One room was devoted to a practical exhibition of 
the vari ed utili zations of acetylene gas. among w hich 
the acetylene blow-pipe stood promin ent. A practical 
example of how well acetylene gas is a dapted for weid
i n g  steel was given by an engineer. His eyes were· 
protected with goggles sim ilar to those utilized by 
automobili sts. The blow-pipe was then brought to bear 
upon the requi site pieces of metals to be welded, and 
so terrific was the heat prod uced that the operation 
was accompl i shed in a few moments. 

The two most valuable contributi ons to the show, 
however, were the devices of Prof. Curie and Prof. 
Pellat respectively. The former, who has long been 
engaged in the investi gation of radium, exhibited the 
peculiar luminou s properties of the substance. He 
had a small piece o f  radium measuring about one 
cubic inch. and which had cost $2,000 to produce. A 
German firm, when they received news of Prof. Curi e's 
d iscovery some months ago, offered to extract a suffi
c ient quantity of the substance from the salts of 
barium. at their own expense for the purpose of this 
exhibition. Several tons of the salt were required to 
produce even a cubic inch. Thi s substance shines like 
a lamp. and also imparts a phosphorescent effect upon 
certain materials with which it is brought into con
tact, such as zinc sulphi de. This i s  not a chemi cal. 
but purely a physical, influence. Prof. Curie disp layed 
a retort containing a quantity of zinc sulphide. and 
connected the upper tube of the vessel with another 
retort containing a solution o f  radium. I mmed iately 
the zinc sulphide emitted a bright light. A small 
particle of radium renders phosphorescent a volume of 
zinc sulphide a thousand times its bulk. Another 
curious feature of the substance is that the zinc sul
phide retains its phoophorescence for some time after 

the radium has been removed. 
Prof.  Pellat suspended a Crookes tube between two 

ma gnets. The effect produced was exactly the same 
as that which he obtained by transmitting a current 

through the tube. The colors in the tube varied. as 
the latter was turned one way or the other, thus show· 

ing the direction of the magnetic field. 

Among the various X·ray contrivances exhibited was 

M. Benoit's "radiochromometer," an ingenious device

for registering the degree of the penetration of thE' 

Roentgen rays. This invention consists of a series of 
disks of aluminium of various thicknesses, each layer 

bein g  numbered consecutively from one to twelve. The 

© 1902 SCIENTIFIC AMERICAN, INC.



J eLy T9. 1902. 

depth of the penetration of the rays is dete rmined by 
the number of layers through which the rays pene· 
trate. Thus if the rays penetrate through five layers 
the photo i s  a 5 X·ray pi cture. 

..... � .. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 

SCIENCE. 
BY MARce� BENJA.:\'lI�, PH.D. 

The fifty-first annual meetin g  of this organizatio n  
w a s  h e l d  i n  Pittsburg, Pa., d u r i n g  t h e  w e e k  of June 
28 to July 3, 1902. I t  will  be recollected that last 
year the American Association was convened in Den· 
ver, Colo., and this year met in Pittsburg in accord
ance with the time·honored custom o f  alternating a 
Western meeting with one in the East. 

The sessions of the meeting were begun w ith a 
gathering of the Council on June 28, presided over 
by President Charles S. Minot, who fills the chair of 
Hi stology and E mbryology i n  the Harvard Medical 
School,  when matters of routine business, especially 
those pertaining to the filling o f  vacancies occasioned 
by the absence of officers, were considered. 

The opening session was held i n  the charming 
Music Hall o f  Carnegie Institute on Monday, June 
30, at 10 o' clock, when Prof. Minot, after calling the 
meeting to order, intro duced as the p residing officer 
of the session Prof. Asaph Hall,  U. S. Navy, retired, 
distinguished among astronomers by his discoveries 
of the moons o f  Mars, who is  now connected with 
the Harvard Astronomical Observatory. An e loquent 
address of welcome was made b y  Dr. W. J. Holland, 
d i rector of the Carnegie Museum, rep resenting the 
Hon. J. O. Brown and the Hon. J. R. Murphy, re
spectively, recorders of the cities of Pittsburg and 
Allegheny, which was followed b y  an a d d ress by Col.  
�amuel H. Church, sec retary o f  the Board o f  Trus
tees of the Carnegie I nstitute, extending hospitalities 
of that institution as a meeting place to the members 
of the Association. Finally Col. George H. Anderson, 
secretary o f  the Chamber o f  Commerce, Pittsburg, 
welcomed the scientists on behalf o f  the business in
terests o f  the great manufacturing municipality of 
Pittsburg. To these various addresses, a brief but 
appropriate acknowledgment was made i n  behalf of 
th e Association by President Hall. 

The various Sections then convened for their o r
ganization as follows: A, MathemaLcs and Astrono
my, under the presi dency o f  Prof. George W. Hough, 
of the Northwestern University; B, Phy�ics, under 
Prof. William S. Franklin, of the Lehigh Univer sity ; 
C, Chemistry, P rof. Henry A. Weber, of the Ohio State 
University; D, Mechanical Science a n d  Engineering, 
Prof. John J_ Flather, of the University of Minnesota; 
E, Geology and Geography, under Joseph A. Holmes, 
State Geologist o f  North Carolina, i n  place of Orville 
A. Derby, o f  Sao Paulo, Brazil, who was unable to be 
present ; F, Zoology, Dr. Edward L. Mark, Professor 
o f  Anatomy at Harvard University, i n  p l ace o f  Prof. 
Charles C. Nutting, o f  the Iowa State University, 
who was absent ; G. Botany, Dr. Charles E. Bessey, 
Professor of Botany at Nebraska University, in place of 
Douglas H. Campbell, Stanford University, who was 
unable to be present; H,  Anthropology, Stewart Culin, 
of the University of Pennsylvania; I, Social and Eco
nomic Science, John Hyde, U. S. Department o f  Agri
culture ( in the absence o f  Carroll D. Wright, U. S. 
Commi ssioner qf Labor) ; K, Physiology and Experi
mental Medicine, Dr. William H .  Welch, o f  the Johns 
Hopkins University. 

Sectional Committees were named, who then ar
ranged the titles o f  the papers submitted to them for 
publication in the daily programme, after which they 
adjourned until the following day. 

During the afternoon the retiring a d d resses of sev
eral of the Vice-Presi dents were read. Among these 
was that before Section A, Mathematics and Astrono
my, by Prof. James MacMahon, o n  " Some RecentAp
plications of the Function Theory to Physical Prob
lems," which, owing to the absence of Prof. Mac
Mahon, was presented by Prof. R. S. Woodward. The 
paper was a purely technical one, and therefore not 
suitable for a brief abstract. The a d d ress by Prof. 
D. B. Brace' before the Section on Physics was on. 
"Group-Velocity and the Wave-Velocity of Light." H(f 
traced the history of the measurement of the velocity 
o f  light {rom the time o f  Galileo to the p resent day, 
both by physical and astronomical methods. The 
highest accuracy at present attaine d  was one part in 
5,000. He showed that no meth o d  h eretofore used in 
the laboratory had given the absolute velocity of 
light. He pointe d out further that from astronomical 
observations light of all colors travels with the same 
velocity. He showed further that the observations by 
the American observers were superior to those of for
eign observers, especially along the lines of electro
dynamic experiments upon the velocity of light. Sec
tion D, on Mechanical Science and Engineering, lis
tened to Prof. Henry S. Jacoby, who said that the ap
plication o f  scientific principles i n  the construction of 
bridges i s  to-day more complete than ever before,  and 
that it applies to every detail o f  the work, from the 
manufacture of the material to the construction of 
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every member in the bridge;;, and that the application 
o f  science in the construction of bridges is  appreciated 
by the great railroad magnates, who have met the a d
vance hearti ly, and fully realize the economic a dvan
tages resulting therefrom. Prof. Jaco by showed the 
necessity of bridges of greater durability in every 
way than heretofore to accommodate the heavily
loaded trains now used. Mr. B. T. Galloway, d i rector 
of the Office o f  Plant Industry of the U. S. Depart
ment of Agriculture, addressed the Section on Bot
any on the subject of "Applied Botany-Retrospective 
and Prospective." He referred to the changes in bot
anical work during the past twenty years and to the 
great advancement made in it in ten years j ust past. 
He approved strongly of the State experimental sta
tions establ i shed i n  recent years as of great assi st
ance to the botani st. He recommended a course of 
training in botany for coming generations. The time, 
he thought, was ripe for it. "We have been informed," 
he said, "in th is section of the possibility in years to 
come of the wheat crop ceasing to be sufficient to 
supply the demand, and such a thing comes directly 
under applied botany, and botanists should devote 
themselves to fin ding a kind of wheat which will 
grow abundantly enough to insure a sufficient c rop." 
The Section on Geology and Geography listened to 
Prof. Charles R. Van Hise, who spoke on the training 
and work of a geologist. His abundant experience, 
both in college and in the field, made it possible for 
him to treat this subject in a full and comprehensi ve 
manner. He defined geology, and spoke of the abso
lute necessity of being famil iar with the fundamental 
principles of the "basal sciences," in order to make 
a success in geology as a profession. The basal 
sciences h e  explained as being physics, chemistry, 
astronomy, biology, and mineralogy. He insisted that 
geologists must spend part of each year in field work 
and the remaining part in office and laboratory work
ing out their outdoor observations. Presi dent Dav i d  
Starr J o r d a n  o f  t h e  Leland Stanford University was 
not present, but forwarded his address, which was on 
the "History of I chthyology." His great knowledge 
o f  thi s  subject made it an exceedingly interesting one 
to those who are devoted to that branch o f  Zoology, 
but it i s  unfortunately not suited for satisfactory ab
straction. The Section on Anth ropology listened to 
Dr. J. Walter Fewkes, who spoke on "Prehistoric Por
to Rico." This island, which he had but recently 
visited, he declared to be interesting from an anthro
pological point of view. Before the coming o f  Co
lumbus there developed in thi s  island a culture suffi
ciently self-centered to be characteristic. Here was 
found a race living in an insular environment ex
ceptional on the western hemi sphere. There was 
nowhere on the American continent, at the time of its 
d i scovery, a people less affected by contact with othe r  
cultures or more truly t h e  reflection of climatic con
ditions. Although the race was the first seen by Euro
peans, by whom it has been known for the longest 
time, comparatively little accurate stud y  has been 
given it by the anthropologi st. A great amount of 
archleological data yet remains hidden in the soil 
awaiting the spade of the explorer. Mr. John Hyde, 
staUstician o f  the Department of Agriculture, de
livered the address before the Section on Social and 
Economic Science. His subject was on "Some Sta
tistical and Economic Aspects of P reventable Dis
eases," in the course of which h e  discussed the re
duction o f  such d iseases as small pox, d iphtheria, yel
low fever, and similar contagious complaints, giving 
stati stics from the most authentic of recent author
ities, showing the p roportion of diminution of these 
d i seases brought about in civil ized communities by 
the introduction of sanitary improvements. 

Beginning with Tuesday morning and continuing 
until the close of the meeting, the various Sections 
with the affiliated societies, which included the Amer
ican Physical Society, the American Chemical Society, 
the Geographical Society of America, the Botanical 
Society o f  America, the American Anthropologic Asso
ciation, and the American Folk-lore Soeiety, met and 
discussed over three hundred and sixty papers, which 
i s  about one hundred and fifty more than were pre
sented at the meeting held in Denver. I t  i s  not 
feasible i n  the short space at our command at this 
time to refe r  to any o f  these papers, even by title. 

The great feature o f  the mE-eting was naturally the 
retiring a ddress of the President. On thi s  oceasion 
President Minot chose a s  his theme "Consciousness 
i n  its Biological Aspects." I n  opening he referred 
to the meeting to b e  held in Washington during Con
vocation Week, and said for our next meeting we are 
to break with the long rule of summer gatherings, and 
assemble instead at New Year's time. To·render this 
possible it was necessary to secure the co-operation of 
universities, colleges and technical schools to set aside 
the week of January 1 as "convocation week" for the 
meeting of learned societies. The plan, owing to the 
cordial and almost universal support given by the 
higher educational institutions, has been successfully 
carried through. 

Then, passing d irectly to his subject, he began with 
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the Htatemellt that consciousness is at once the oldest 
problem of philosophy and the youngest problem of 
science. The time is not yet for giving a satisfactory 
definition of consciousness. Opinions concerning it 
are many and diverse, but we are all agreed that the 
fundamental Question is, "Does o r  does not conscious
ness affect directly the course o f  events?" I s  it a 
true cause? Thus we encounter at once the problem 
of free will. 

Consciousness ought to be regarded as a biological 
p henomenon, which the biologist has to investigate in 
order to increase the numer o f  veritable data conce rn
ing it. In that way, r ather than by speculative 
thought, is  the problem of consciousness to be' sol vert, 
and it is because biologists are but beginning to study 
it that i t  may be said to be the newest p roblem of 
science. It i s  more important to seek additional posi
tive knowledge than to hunt for ultimate interp reta
tions. The biologist can very often tell why a given 
function is  performed, but how the function exi sts he 
can tell very imperfectly. Consciousness is a particular 
example. The function of consciousness is  to dislocate 
in time the reactions from the sensations. Consciou,;
ness is one of the fundamental functions of l i fe, and 
yet has one o f  the smallest places i n  the realm of the 
biologi st, although one o f  the greatest studies of the 
philosopher and psychologist. Years of patient labor 
must be passed through, but the result of the study 
will be great. Consciousness i s  to be viewed as a de
vice to regulate the actions of the organisms so as to 
accomplish purposes which are useful to the organ
ism. It has the power to change the form of energy, 
and is  neither a form o f  energy nor a state of proto
plasm. By this hypothesi s  there are two funda
mentally different things in the universe-force and 
consciousness. Matter is  not added because we have 
never had any evidence that matter exists. All our 
sensations are caused b y  force, and force alone. 

As consciousness can initiate the change of the 
form of energy, it may be that without it the uni
verse would come to absolute rest. I nvestigate con
sciousness by comparative observation. Corred, in
telligent, exhaustive observation is our goal. When 
we reach it h u man science will be complete. 

Three popular lectures complimentary to the citizens 
of Pittsburg were presente'd b y  members of the Asso
ciation. The first o f  these lectures was by Dr. Leonard 
P. Kinnicutt, o f  the Worcester Polytechnic I nstitute, 
who spoke on "The P revention of the Pollution of 
Streams by Modern Methods of Sewage T reatment." 
The second o f  UtvSB, given on Wednesday evening, 
July 2, was on "The Devel opment of American Com
merce-Past, Present and Prospective," b y  the Hon. 
O. P. Austin, Chief of the Bureau of. Statistics of the 
T reasury Department. A third illustrated lecture en
titled "The Recent Disaster in Martinique" was pre
sented by Robert T .  Hill, of the U. S. Geological 
S u rvey, on Thursday evening, July 3. M r. Hill led 
an expedition to Martinique, sent out b y  the National 
Geographic Society, accounts of which have already 
appeared i n  the daily journals. T hese lectures were 
all enthusiastically received. 

The Pittsburg meeting will rank as one of the most 
successful meetings ever held by the Association. The 
registration showed the p resence o f  436 members in 
attendance, which makes this meeting the twelfth in 
size of the fifty-two meetings previously held.  I t  is  
the fourth i n  size o f  the meetings held during the last 
ten years. About sixty new members were elected 
during the meeting, and some eighty members ad
vanced to the grade of fellows. A number of import
ant measures concerning the future of the Association 
were considered, and amendments to the constitution 
were adopted, rendering the Council more permanent 
in its membership, and thus probably more efficient 
in its work, and also ma}dng the Sectional Committees 
so constituted as to render their greater efficiency a 
matter of practical certainty. 

In accordance w ith the recommendation o f  the Coun
cil o f  last year, it was decided to hold the next meet
ing in Washington during Convocation Week, and for 
that event I r a  Remsen, President of the Johns Hop
kins University, was chosen President, and H. B. 
Ward, University of Nebraska, General Secretary, and 
some nineteen o r  twenty other officers were elected to 
supervise the different sections. 

.., .. . 
The New York Central & Hudson River Railway Com

pany has awarded a contract for the equipment of its 
Putnam Division with the Hall system of automatic 
electro-gas block signals, which are to be operated on 
the normal danger plan. In this system the sema
phore arms are held horizontally to indicate to the 
engineer danger ahead, o r  are d rawn down by the 
pressure o f  carbonic acid gas in each signal post. 
The electrical equipment of the system consists in a 
valve which controls the flow of gas from the storage
tank to the cylinder. The valve is closed or opened by 
an electric current passing through the rails. The 
circuit is automatically completed by the train as it 
runs over the block ahead, and the approach o f  a traiu 
from behind. 
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MARiNE STEAM TURBINES. 
BY FRANK C. PERKINS. 

As a result of the experience gained with the turbo

motored steamers "King Edward,'" "Queen Alexandra," 

and various other craft equipped with steam turbines, 

there is little reason to doubt that from now on this 

class of engine will be extensively used in the marine 

service. 

The largest turbo-motored steamer afloat, the "Queen 

Alexandra," has recently been launched at the Leven 

Shipyard, at Dumbarton, England. It is a replica of 

the "King Edward," although larger, and was built 

by the same firm, Messrs. William Denny & Brothers, 

for passenger service on the Clyde. The "Queen 

Alexandra" is constructed very similarly to the older 

vessel, but has 

much larger di

mensions, being 

270 feet long, 32 

feet in breadth 

and with a depth 

to p r o m e n a d e  

deck 18 feet 9 

inches. This tur· 

b i n e  s t e a m e r  

strongly resem b

les a small cross

channel steamer. 

There is no ques

tion but the ap

pearance of the 

new vessel will 

be watched with 

great interest, as 

no less an author

ity than Capt. 

Williamson has 

declared himself 

in favor of the 

steam turbine for vessel propulsion, and the success 

of the "Queen Alexandra" will undoubtedly result 

in a large introduction of turbine machinery. A long 

shade deck has been provided, which is used as a 
promenade, and it also is used to carry the boats. 

Buoyant seats are prov�ded on the promenade deck, 

which extends nearly the whole length of the boat, 

and many of them are well sheltered from the wind. 

A social hall is fitted up for the first-class passen

gers on the main deck aft. It is upholstered in velvet, 

and the ceilings are finished in delicate tints, while 

fine polished hardwoods are used throughout. There 

is a well-arranged tea-room on the port side, while the 

larder, scullery and galley are located forward of 
the boiler room on the main deck, and the smell of 

cooking is thus kept entirely away from the passen

gers' quarters. Abaft the turbines on the lower deck 

is the dining room for the first-class passengers, 

which will seat 100 people, and is well ventilated and 

lighted. 

Much important and valuable experience has been 

gained by the running of the first vessel constructed, 

the "King Edward," which was equipped with Parsons 

turbine engines of the latest improved type. In case 

r e c i p r o--

cating engines 

had been used, 

the best speed 

which could 

have been ob

tained would 

have been 19.7 

knots, while 
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tons of c3al when making 16 V� knots, while the "King 
Edward" only burned 18 tons; and, even making 

proper allowance for the increased economy of the 

triple expansion engines of the latter over the com

pound engines of the "Duchess of Hamilton," if she 

were driven at 18¥:! knots, her consumption would be 

over 22 tons. 

The "Queen Alexandra" is steered by steam steer

ing gear, which is controlled by a wheel on the flying 

bridge. The main cables are worked by a powerful 

windlass, with warping, capstan attached, which is 

fitted forward, while for warping the vessel alongside 

of piers there is fitted aft a steam warping capstan. 

Electricity is used throughout the boat for many pur

poses, including lighting, and the wiring is installed 

NEW TURBINE STEAMER "QUEEN ALEXANDRA." 

Length, 270 feet; Breadth, 32 reet; Depth, 18 feet 9 inches. 

on the concentric system. A large double-ended boiler 

is employed, having a funnel at each end, and the 

steam turbines, which are three in number, are of 

the Parsons type, one being high-pressure. and the re

maining two low-pressure turbines. 

.. I ••• 
FIRST OIL-BURNING STEAMSHIP BUILT IN THE 

UNITED STATES. 
The steamship "Nevadan," recently built at the 

yards of the New York Shipbuilding Company, of 
Camden, N. J., for the trans-Pacific trade, is the first 

vessel in the United States to be constructed to 

utilize oil as well as coal for fuel. After the decision 

to build the "Nevadan," the discovery of this fluid in 

large quantities in Texas decided the American-Ha

waiian Steamship Company to provide equipment for 

burning oil if possible, and machinery was specially 

designed for this purpose. The plan of supplying oil 

to the furnaces is somewhat similar to that used on 

locomotives, the liquid being injected in the form of 

spray by utilizing steam jets. The tanks are located 

at a considerable distance from the engine room, and 

will be connected with it by piping. The "Nevadan" 

is also provided with bunker room for carrying coal 

----- -
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general features one of the better class modern tramp 
steamships, so many of which have been constructed 

in Great Britain in recent years, with a view of carry

ing a large tonnage at a minimum cost. As in this 

class of vessels, the engines are located amidships. 

It is provided with two pole masts, to which are 

fastened the booms utilized in raising and lowering 

cargo from the hold. 

All told, the fleet which the company proposes plac

ing in service is comprised of nine vessels, three of 

which are 488 feet in length, 57 feet beam, and 35 feet 

Q.epth of hold, having an average carrying capacity 

of 8700 tons; four vessels 435 feet in length, 51 feet 

beam and 33% feet depth of hold, with a carrying ca

pacity of 6000 tons, in addition to the two of which the 

"Nevadan" is a 
type. The oil

burning equip

ment of the latter 

vessel has been 

shipped to San 

Francisco, where 

it will be in

stalled and a trial 

made during the 

first trip across 

the Pacific. If 

the tests are suc

c e s s f u l ,  i t  i s  

understood that 

the other vessels 

under contract 
will be con-
structed with the 

same end in view. 

The "Nevadan" 

is on its way to 

San Francisco by 

way of Cape Horn. 

The work of the vessel will be studied with interest. 

• • • 
The End of the PneulDatic Gun. 

No more striking illustration of the rapid improve

ment in ordnance is to be found than the abandon

ment by the United States government of the costly 

pneumatic gun plant at Sandy Hook. 

In 1893 a contract was let for four 15-inch and two 

8-inch dynamite guns. At that time extravagant 

stories of the weapon's power were circulated rather 

widely by the daily press. It was popularly supposed 
that these guns with their ability of hurling large 

masses of dynamite great distances rendered New York 

practically an invulnerable city. But about a year ago 

the Board of Ordnance and Fortifications made an 

elaborate investigation of these pneumatic guns, and 

upon their recommendation, the Secretary of War has 

decided to abandon the entire plant. The original cost 

of the weapons and accessories is said to have been 

$1,000,000. They were sold for less than $20,000 at a 

private sale. 

Although the guns are no longer serviceable for the 

defense of New York harbor, they are not altogether 

worthless. It i'3 said that the purchasers of the guns 

have sold one 

of them to the 

Turkish gov

ernment for 

m o r e  t h a n  

the price paid 

for the whole 

plant. 

20.5 knots was 

actually done 

by the "King 

Edward." Of 

the increase of 

speed of 0.& 

knot per hour, 

0.2 was due to 

the lesser dis

placement of 

the vessel as 

a turbo-motor

ed steamer, 

and 0.6 was 

due to the su
THE" NEVADAN," THE FIRST AMERICAN OIL-BURNING STEAMER. 

The reason 

for the aban

donment of the 

Sandy Hool{ 

b a t t e r y  of 

p n e u m a t i c 

guns is not to 

be found in 

any structural 

d e  f e c t s, but 

simply in the 

i m p r o v e 

ment of mod

ern ordnance. 

The pneumatic 

gun is the in-

perior efficiency of the turbine engines and acces

sories. A gain in indicated horse power of 20 per 

cent is shown in the turbine steamer from the differ

ence between 19.7 and 20.5 knots; but in reality it 

would be practically impossible to drive the "King 

Edward" at 20.5 knots per hour with ordinary recipro

cating engines, as the additional weight which would 

be required would increase the displacement. 

In reference to the coal consumption of the "King 

Edward," Mr. James Denny was able to give data 

very favorable to the steam turbine. 

Under regular service conditions, a comparison be

tween the turbine steamer and the "Duchess of Hamil

ton," which, however, was equipped with only com

pound engines, showed that the latter required 16 

sufficient for the round trip between San Francisco 

and the Asiatic coast, if it is necessary to carry this 

tonnage. 

The steamship is one of the fleet which the New 

York Company has contracted to build for the Ameri

can-Hawaiian Company for its service between San 

Francisco and the Hawaiian Islands. It is 371 feet 

in length, 46 feet beam and 34 feet depth of hold, with 

a carrying capacity of about 5000 tons cargo in addi

tion to accommodations for passengers. The hull is 

constructed of steel, and is separated into several 

water-tight compartments. The engines are calculated 

to develop a speed of at least 15 knots an hour, while 

the ship is equipped with a series of modern steam 

winches for transferring cargo. It resembles in its 

vention of Captain Zalinski, who devoted his entire 

energy to the invention of a gun which would surpass 

in destructiveness anything that had previously been 

devised. The range of the pneumatic gun is about two 

miles; the modern 12-inch and 8-inch army guns, on 

the other hand, have ranges that vary from 5 to 10 

miles, and are, moreover, mucll, cheaper. That, in a 

nutshell, is the reason for the change. 

The only advantage which the pneumatic gun now 

has over the powder gun is its ability to throw masses 

of nitroglycerine or high explosives of equal power 

and sensitiveness without danger. It may be safely 

said that powder guns have so far not proven success

ful throwers of aerial torpedoes. But their cheapness 

and general efficiency fully compensate for this defect. 
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ANOTHER "HEAVIEST" LOCOMOTIVE IN THE WORLD. 
The upward growth of the freight locomotive in 

weight and power continues without any signs of 

abatement; and although with the appearance of each 

successive monster freight engine, it would seem to 

the public eye as though the extreme limits of size 

and weight had surely been reached, this is so far 

from being the case that we have lately been assured 

by one of the most prominent locomotive designers 

in this country that his firm stands prepared, if there 

should come a call for it, to produce both express 

and freight locomotives that will far exceed any of the 

existing engines both in size, weight and power. 

The massive, but very shapely, locomotive shown in 

our engraving was recently completed by the Baldwin 

Works for the Atchison, Topeka & Santa Fe Rail· 

road. Its total weight is 267,800 pounds, and of this 

237,800 pounds is carried on the five driving axles. 

The next heaviest locomotive is one which was built not 

long ago at Schenectady for the same railroad com

pany, and that engine was about 8000 pounds lighter 

than the one here shown. The tractive power of this 

engine, that is to say the actual pull on the drawbar 

as she is working up to her full power, say at a speed 

of 10 miles an hour, is over 31 tons. It will be seen 

at a glance that the engine is of the tandem, compound 

type with piston valves, which seems to be growing 

increasingly popular. The high-pressure cylinder, 

which has a diameter of 19 inches, is placed forward 

of the low-pressure cylinder, which is 32 inches in 

diameter, the two pistons being carried upon a com

mon piston rod. The stroke is 32 inches. The high 

and low-pressure valves are also carried on a com

mon rod. The high-pressure valve is of the double, inside 

admission type. In operation the exhaust from the 

high-pressure cylinder passes into the interior of the 

high-pressure valve and occupies the lengthy valve· 

chamber which thus performs the office of a receiver; 

the low-pressure valve is an ordinary D-slide valve 

in its mode of action. In addition to the regular 

Westinghouse air-brake the engine carries the back

pressure brake; and both of these will be utilized in 

the heavy mountain service for which the engine has 

been 1 .It. 

The ten driving wheels are 57 inches in diameter, 

and the truck wheels 2914 inches in diameter. The 

driving axle journals measure 11 x 12 inches and the 

other axles 10 x 12 inches. The most colossal thing 

about this engine is certainly the boiler, which is of 

the wagon-top type and carries steam at a working 

pressure of 225 pounds. The diameter of the barrel 

is 6 feet 6:JI� inches. The firebox is 9 feet in length 

by 6 feet 4 inches in width, with a depth at the front 

of 80 inches and at the back of 78 inches. There are 

463 iron tubes of 214 inches outside diameter which 

measure 19 feet in length over sheets. The total 

heating surface in the tubes is 5158.8 square feet; the 
firebrick tubes have a heating surface of 23.9 square 

feet, while the heating surface in the firebox is 210.3 

square feet, making a total heating surface of the 

whole boiler of 5390 square feet. There are 58.5 square 

feet of grate area. 

The tender is built on similar proportions, the tank 

having a capacity of 7000 gallons of water, and 10 tons 

of coal. In closing, attention should be drawn to a 

pair of cranes which are permanently attached to the 

smoke box, one on each side. This is something novel 

on locomotives and they have been placed there for 
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the purpose of facilitating the removal of the high

pressure cylinder, when it becomes necessary to in

spect either the high-pressure piston or the piston rod 

packing between the two cylinders. 

....... 
THE COLLINS WIRELESS TELEPHONE. 

BY A. FREDERICK COLLINS. 
There are at least five different methods by which 

articulate speech may be transmitted electrically with

out connecting wires between two given points. The 

first and oldest of these is by conduction through land 
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THE COLLINS WIRELESS TELEPHONE. 

A B 

DIAGRAM OF WIRELESS TELEPHONE. 

37 
and water. In this system four conductors are 

earthed, two at the transmitting and two at the receiv

ing end. In this way a portion of the current, passing 

through the transmitting circuit, is shunted by means 

of the earth between the instruments and acts upon 

the receiver, since this path offers the least resistance. 

As early as 1825 James Bowen Lindsay operated a 

system of wireless signals by this method, but by sub

stituting a telephone transmitter for a telegraphic key 

and a telephone receiver for the galvanometer speech 

may be as easily sent as a signal. This is usually the 

first method suggested to the inventor seeking to 

transmit articulate speech without wires, but a very 

few quantitative tests will show that the limitations 

appear almost before its commercial value begins. 

The second and most beautiful form of wireless 

telegraphy is due to the effects of mutual induction or 

the magnetic lines of force exerted by one coil of wire 

on another placed in the same field of force by mutual 

induction. This is the ideal system, since no earth 

connection either at the receiver or transmitter is 

necessary to effect transmission, but the action is due 

entirely to the electrie whirls or vortices set up in the 

ether. In this case the effective distance to which 

speech may be sent is limited by the number of turns 

of wire on the coil; their distance apart and the 

mutual induction will then depend upon the current 

/lowing in the primary. Like the former system, the 

limits are soon reached. 

The radiophone and speaking telephone are two 

forms employing a beam of light to transmit telephonic 

messages. A pencil of light is allowed to fall on a 

mirror fastened to the diaphragm of a telephone trans

mitter, and by means of lenses the light is focused on 

a selenium cell at a distance of two or three hundred 

feet. In series with the selenium cell is a telephone 

receiver and a battery. When the sound waves of the 

voice impinge on the diaphragm of the transmitter, its 

vibrations cause the light to be displaced and its in

tensity on the selenium cell varied. Now selenium 

possesses the property of transmitting an electric cur

rent with twice the conductivity value when in the 

light that it possesses in the dark, so that there is a 

wide divergence of conductivity assured when the con

stantly varying beam of light falls upon it, and thus 

articulate speech is reproduced. 

The fourth system is that employing Hertzian waves, 

but as the enormously high-frequency oscillations pro

duced by the disruptive discharge of a high potential 

current is much too rapid to make itself manifest in a 

telephone receiver, the osciJIation circuit which emits 

the waves must be damped down by the addition of 

capacity in the form of Leyden jars or condensers 

and its relation to inductance sustained by supple
menting the capacity with coils of wire until the tele

phone receiver will respond to a vibration of electric 

oscillations. This system of wireless telephony offers 

the most interesting experimental field of investiga

tion, but its functions are so complicated that a very 

limited distance has yet been obtained with it. 

In making some tests in 1899 I found a method by 

which the disadvantages of the very rapid oscillations 

set up by a disruptive discharge in free air, as the 

spark of a Ruhmkorff coil produces, and without 

resorting to the loading of the oscillating circuit with 

artificial capacities and inductances. This was accom

plished by permitting the discharge to take place in 

the earth instead of the air. To render this process 

THE LATEST " MOST POWERFUL LOCOMOTIVE IN THE WORLD," 

Cyllnd.ers: High.pressure 19 inches diameter. low.pressure 82 inches dlametpr, common stroke 32 inches. Boller: DIameter 6 feet � inches. length of barrel 19 feet, firebox lOS iuchee loul:, 76 iuches wide by 
80 mchee deep, total heatiug BurtaN, 5,890 squlU'e feet. Well'h' of Enl:lne, 267,800 pounds, Drawbar PuJJ, 31 tou8. 
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clearer. let us employ. not only as a mere analogue, 
but as a similar proposition. the fact that electric oscil
lations emit electric waves, just as an electri cally 
charged vibrating atom sends forth waves which are 
likewise of electromagnetic origin formed by the polar
ization of the ether. Even alte rnating cu rrents of 
comparatively low frequency of a few thousand per 
second will emit long electrical waves in space, as 
Guarini has shown in his  experiments in wi reless 
transmission between Antwerp and Brussels. The 
length o f  the waves depends on the periodicity o f  the 
oscillations, the oscillati ons on the inductance, capa
city and resistance of the circuit, and these in turn 
on the constants of the ether. 

The constants of the ether are its elasticity and its 
density. The e la sticity of the ether i s  not known 
absolutely, but is  measured by its reciprocal o r  di
electric constant, which is the ether modified by its 
relations with gross matter, and is called its specific 
inductive capacity. Ether,  when in close proximity 
with gross matter, apparently assumes a greater 
density than in vacuo o r  free air, however paradoxical 
it may seem; it is now well known that it  i s  not the 
conductor o r  wire joining an electrical circuit which 
conducts the electricity, but the tube of ether includ
ing the wire. The atoms of which the earth is com
posed are likewise permeated with the ether to a much 
greater extent than the atoms of gases forming the 
air. To this cond ition Tesla has given the name of 
bound, ether. Similarly as mediums o f  greater densi
ties transmit sound waves to greater distances than 
mediums of lesser densities, so the bound ethel' of  the 
earth will propagate electric waves of proper length 
to greater d i stances than those of the ether-bound air. 
As an illustration, in the case of sound waves, i f  a 
bell is struck in free air it can be heard at a distance 
of a mile,  it could be heard at a d i stance of twelve 
miles i f  struck under water, for water has a density 
twelve times that of air; now, when a rapidly alter
nating current of high potential i s  discharged into the 
earth and there allowed to restore the equilibrium, 
e lectric waves are emitted and propagated through 
th8 earth; the length o f  the waves is  d etermined by the 
frequency of alternation and the distance of propaga
tion will depend upon the d ensity of the medium. 

These waves are, of course, normally radiated in 
every direction, but it has been found possible to 
reflect them and so make them unidi rectional within 
certain limits. Fig. 1 shows photographically the 
wi reless telephone transmitter the author devised for 
field work. Fig. 2 is a diagrammatic d rawing of the 
system which has been patented in the United States 
and Great Britain. In the patent specifications a tele
graph key is substituted for a telephone transmitter, 
as the system is interchangeab l e  and may be used 
either for wireless telephony or telegraphy with some 
minor changes and additions. 

Referring to Fig. 2, A is a transmitter and B the 
receiver. The primary coil i s  shown at 1 and is i n  
series with t h e  battery, 2,  and t h e  key, 3.  O n e  
terminal of t h e  second ary winding. 4,  i s  connected 
with a special form o f  transmitter,  6, and this to a 
large capacity. 7. The opposite terminal of the induc
tion coil is earthed at 8, and bridge d  across the ter
minals of th e secondary i s  the condenser, 9 ;  10 is a 
"variator. " which will  he again referred to. '1'h e  re
ceiver is quite simple and consists essenti ally o f  a 
transformer coil ,  1 ,  a telephone receiver, 2. and a bat
tery. � ;  the condenser, 4, of large and equal capacity 
to that employed in the transmitter, and 5 the earthed 
terminal. 

The action of the instruments is as follows ; When 
the key, 3, closes the primary circuit the current is 
automatically varied by a special device, 10, which 
takes the place of the ordinary interrupter ; this p ro
duces alte rnations in the secondary coil, 4, giving rise 
to high potentials at the terminals, 7 and 8. This 
p otential difference is, however, modified by the trans
m itter,  6 .  The surging of the alternating currents 
through the circuit formed by 7 and 8, emits waves 
principally at 8, and these travel i n g  wi th the speed of 
all  other electromagnetic waves reach the earth plate, 
4, and, finding an ether path of greater density sur
rounding the ci reuit, 4 and 5, i t  traverses that circuit 
in preference to passing onward through the earth, 
since the former offers the least resistance. This sets 
up alternating currents in the transformer coil,  1, and 
these are impressed on the telephone receiver, 2. The 
capacity areas, 4 and 7. should be large and of special 
construction to secure the best effects. The capacities, 
4 and 7, are not elevated ,  and the larger the capacities 
the greater the d istance over which articulate speech 
may be carried without wires. 

Both the transmitter and receiver are mounted on 
tri pods providing the operators with testing apparatus 
almost as portable as a camera. The tests, from 
the incipiency of the idea o f  wireless telephony, 
have been made at Narberth, Pa. , where the conditionf 
were all that could be desired. In 1899, speech was 
transmitted by this system a d i stance of 200 feet ; i n  
1900  a mile was covered, when with the equipment 
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shown in the e ngravings articulate speech was trans
mitted across the Delaware River at Philadelphia, and 
in 1902 with the instruments placed on hills separated 
by a railroad, valleys, wooded lands and numerous 
streams a distance o f  three miles was attained. The 
results have shown the possible commercial value of 
this system of wireless telephony, which is soon to b e  
perfected f o r  actual use. 

• •  t t _  
THROUGH THE SUEZ CANAL ON A MAN-OF-WAR. 

BY H.  H. BYRNE, U. S. N. 
About noon, August 14, 1901, the U. S.  gunboat 

"Castine," then returning from the Philippine I slands, 
dropped her anchor at Port Tewfik, once called Port 
Abraham, the southern terminus of the Suez Canal. 
It is not the city of Suez that is located here, as is 
generally supposed, for that city lies about three miles 
to the northwest of this place. 

The city of Port Tewfik is an exceptionally small 
place, the inhabitants hardly excee d i n g  a few hundred, 
in fact the only evidence of life i s  a few wandering 
Arabs along the quay, and an occasi onal donkey or 
camel. You cannot form your opinion from these 
observati ons, however, for at the noon hour very 
nearly all of the inhabitants are taking their daily 
siesta, an essential requi site for anyone desiring 
average health in Egypt. I f  you wish to see Port. 
Tewfik, go ashore at sunset, then you will see on th," 
water front road way the inhabitants taking their daily 
walk o r  drive ; for all are more or less i nterested in 
the ships just arrived from the Red Sea and Port Said.  

About sunset the pilot came aboard and announced 
eve rything ready for our trip "across the desert," 
which we were to make during the ni ght, an immense 
searchlight having been ri gged over the bow for the 
purpose. A fter a few moments' delay, caused prin
cipally by the natives remaining on board until the 
very last second in their efforts to make j u st "one 
more sale,"  we "up anchored" and started on our 
journey. 

THE GREAT c WEZ.  
The plans for the construction of the Suez Canal 

were by no means ori ginated by De Lesseps, for as 
early a s  the year 1 6 40 similar ideas were entertained 
but not matured because of an exi sting superstition. 
The Red Sea was thought to be above the level of the 
Med iterranean and any connection of the two would 
only result in the disastrous flooding of that entire 
part of Egypt. De Lesseps, however, deserves the dis
tinction of bringing the possibility of his plans before 
the eyes o f  the world sufficiently well enough to war
rant its commencement and of di recting its construc
tion to complete success. A company was formed and 
after obtai ning the consent of Egypt, Turkey, Russia, 
France and Austria, hut not of Great Britain, work 
was actually begun under the immediate supervision 
o f  Daniel Lange in the year 1858. j;Jst six years after 
its idea had originated with De Less eps. In its first 
stage s forced labor was universally used ; this was, 
however, objeded to by Egypt and was stopped soon 
a fter; in 1 86 2  the waters of the Med iterranean were 
connected with Lake Temsah by means of an artificial 
channel independent of the canal. The existence of 
this and othe r  lakes in the immediate vici nity and by 
reason of evidence foun d in the eanaI's  construction, 
serve only to corroborate the s ayings of geologists that 
the Med iterranean an(l Red Sea were at one time one 
body of water. In the early part of 1 8 69, that part of 
the canal between the la-kes and the Mediterr anean 
was opened to traffic. While this section was in p rog
ress, there was at the same time a connection being 
made with the Nile and the lakes and from this vein 
a connection with the Red S ea via Suez ; in 1869 a 
complete passage from sea to sea was announced and 
i n  the same year this p assage was made by Clarence 
Paget, an English lord, the itinerary of the trip being 
from the Mediterranean to Lake Temsah by the smaller 
or independent route, then through the main canal to 
B itter Lake and then by the fresh water route into the 
Red S ea. In addition to irrigating the l and in its 
vicinity, this water-way served as a reservoir to the 
cities of Port Tewfik and Suez. a decided necessity at 
those places, for previous to that time, a great portion 
of the inhabitants used water imported from so great 
a d istance as Cairo and Alexandria. In Novembe r  of 
the year 1 869 the main canal opened for traffic in the 
p resence of the Emperor of Austria, Empress of the 
French and Viceroy of Egypt. Thus in eleven years 
the greatest feat ever attempted in engineering was 
successfully performed in spite of the incessant pre
dictions to the contrary by some of the leading en
gineers o f  that time. I will quote here an article 
taken from the E dinburgh Review concerning the 
possibility of constructing a breakwater at the Medit
e rranean entrance. It says : 

"Any construction attempted so as to form an en
trance for the canal will be swallowed up. Every 
block, every stone will be swallowed up,  and we shall 
not see a single one above the water." 

Although in 1 8 69 a passage was made by direct 
route from England to Australia in about two-thirds 

the time formerly required ,  it  should be remembered 
that several years before that time it could be done 
also, only by a more complicated passage, for as early 
as 1863 ships leaving Liverpool and Marseilles tra
versed the Mediterranean bound for the Suez Canal 
where their cargoes were d ischarged into lighters of 
light d raught and towed by tugs to Port Tewfik where 
they were again discharged into large steamers in 
waiting bound for India,  China and Australia. This 
seems to have been a complicated mode of transporta
tion, but when the only other routes are considered, 
those of Cape Horn and the Straits of Magellan with 
their danger to shipping as well as the increase in 
distance, it is  easily proved that the Suez route was 
the better o f  the three. The advantages of this pas
sage were three-fold , in addition to the facilities gained 
in shipping, the voyage was made under circumstances 
more agreeable and in much shorter time to the East, 
and last but not the least important, it yielded a reve
nue to the Canal Company much needed at that time, 
for in view o f  the adverse predictions as to the canal's 
success, funds were not freely appropriated by the 
French government, who were then fostering the en
terprise. 

By 1870 the canal' s traffic doubled that of the year 
previous ; in 1875 that number was quadruple d ; during 
the year 1880, 2026 vessels passed through, or between 
five and six a day; in 1882 this increased to eight a 
day; during the year 1890, 3389 passed through, b e
tween nine and ten a day ; over 74 per cent of which 
were British ; the total receipts for this year were 
about $12 , 500,000, at an average cost of between three 
and foul' thousand dollars' toll for each ship, and of 
this amount $5 ,000,000 was spent in the maintenance 
o f  the canal. thereby giving a net profit of $ 7,500,000 to 
its owners . 

In 1873 the charges for toll were double d ; this action 
caused the British shipowners to ask for a national 
conference which was h eld at Constantinople in 
December o f  the same year ; this was followed by a 
protest from De Lesseps ; his agent, Mr. Lange, in
formed those at the conference that unless back dues 
were paid the canal would be closed to their traffic. 
After much d iscussion the matter was compromised to 
the satisfaction of both parties. In May, 1883, trouble 
again occurred between England and the Canal Com
pany, whereupon the former determined to build a 
second canal ; for this purpose a syndicate was ap
pointed and met in November of that year, but before 
any action was definitely agreed upon De Lesseps com
promised by agreeing to reduce the rates and to widen 
the canal. This practically ended trouble o f  any 
serious nature between these p arties and since that 
time England has purchased Egypt's shares, whereby 
she now owns an extensive controlling interest in its 
administration. 

In view o .  the construction of our own canal, about 
to be begun, a few remarks here on the construction 
of the Suez will give a faint idea of the labor neces
sary. When the forced labor was finally prohibited 
by Egypt the company was confronted by very grave 
obstacles. Necessity, however, soon invented a steam 
dredge which after many experiments worked suc
cess fully ; tracks were built on either side of the route 
o n  which these dredges mounted on cars traveled; by 
means of an arm. an endless chain with scoops at

' tached was so arranged as to drag from the middle 
of the ditch inward; thi s  dirt was carried away by 
hand labor, horses, mules and camels. Among the 
laborers were immigrants from most of the countries 
of southern Europe ; the officials arranged matters so 
that these helpers would be assorted into gangs of 
their own nationality thereby averting any race trouble 
likely to occur. They were paid i n  money for the 
amount o f  work performed, making from one to two 
and a half shillings a day. The amount o f  work done 
was determined usually by the cubic contents of earth 
removed. In the construction of the canal before it 
was finally widened the total excavation reached 80,-

000,000 cubic yards ; this, however, has since been 
greatly increased, as the latest statistics give a total 
length of 100 miles ( 20 miles of which i s  lak e )  depth 
31.2 feet, bottom width 1 0 8 . 2  feet and surfac e  width 
420 feet; these dimensions will alloW" the pas�age of 
any ship d rawing not more than 2 5  feet of water. 
The British cruise r  "Powerful" on her passage from 
England to China was obliged to go by way of Cape 
Horn because her d raught was above the standard. 

The rules governing ships while making the passage 
are many ; a few of the more important are that every 
vessel is required to have a pilot ; the captain of each 
ship i s  required to furnish, before entering, a complete 
list of p assengers on board, for each of which a toll 
of $ 2 . 5 0  is charge d ; in ca ses of merchant vessels and 
men-of-war a copy of the muster r oll i s  required ; a ll 
life boats must be rigged inboard,  a cutter shnll be 
towed astern carrying the end o f  a hawser, to be used 
in mooring the boat aside to allow the passage of an
other steamer. Ships having made over half the pas
sage are allowed the right of way, and mail steamers 
are allowed the right of way at all times, 
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The total cost of the canal whpn compl eted was 
$ 1 0 2 , 7 5 0 , 0 0 0 .  

The n e x t  p l a c e  of intel'est is the c i t y  af I smailia, 
situated o n  Lake Temsah ; this is  the central point of 
the canal and is  a comparatively large town, its i nhab
itants numbering about 5 0 0 0  ( mostly l" rench ) .  The 
homes o f  the pilot:; are situated here ; there are also 
hotels,  shops, cafes, a theater and a central railway 
station.  The remainder of the trip i s  of little llltere"t 
aside from camels and their masters who can be seen 
bound for different parts of the desert. 

On arrival at Port Said we comp lete:j Ol lr  j O llrney 
in fourteen hours. The first thing to take the eye at 
thi E place i s  the activity of the port ; here are as.3em
bled ships of every nation. some coaling or discharg
i n g  cargo, while from seven to eight 'l.re prcbably 
awaiting their turn to enter the canal.  The c ity of 
Port Said is,  in comparison to cities i n  'hat part of 
tlIe w orld,  a mod ern place ; previolls  to 1 8 6 0  i t  was not 
in existence, but since the building of the "an'� l ,  it has 
c:eveloped from a camping center into the "hal f-way 
house" of the East and West. At the latest census it 
had a population of 1 0 , 0 0 0 ,  consisting more or less of 
a mixture, representing every nationality on the face 
of the earth. The streets are wi de and very clean, and 
as for places of amusement, it  has its share of music 
halls,  their incomes being principally derived from 
travelers stopping at the place on their way through 
the canal. One of the principal poi nts of interest is 
the light-house, a structure 180 feet high, and for 
many miles at sea it determines the entrance o f  the 
canal.  

I t  was in the making o f  this entrance that De 
Lesseps found his greatest opposition ; his opponents 
predicted that the constant supply of mud and sand 
brought from the interior o f  Africa by the Nile would 
block any plan devised for the canal's entrance at this 
place.  He persisted.  however,  and constructed two 
breakwaters, one on either side of the canal 
to converge toward the sea entrance ; these 
walls were made of stone carried from a 
great distance and at enormous cost. When 
partly finished, artificial stone was made on 
the spot and was used i n  its completion. 

On the western b reakwater about a mile 
from shore is  situated the statue of Ferdi
nand de Lesseps, with his ri ght arm raised 
and his hand pointing to the s outh ; you 
almost imagine you can hear him say "My 

canaL" 
• • • • • 

Th e B o st o n - N c,v York Motor Bicycle 
E n d u ra n c e  're�t. 

The first long-distance endurance test o t  
motor bicycles that has ever been h e l d  wa:; 
that which took place on July 4 and 5 over 
the 254 miles of road leading from Boston 
to New York. The course was divided into 
ten controls, and each contestant was al
lowed a certain minimum and maximum 
time to cover a control .  A perfect run 
through every control gave the contestant 
1000 points, and unlike what has heretofore 
been the rule in other e ndurance tests, i f  he 
fai led to make a control within the maxi mum time 
limit,  he was not out o f  the test altogether, but, upon 
reaching it, was given a certain number o f  points. 

Out of thirty-one starters,  seventeen succeeded in 
reaching Hartford,  Conn. ,  the halfway point.  Most 
o f  the machines that failed to rooch this point gave 
out before traveling seventy-five miles of the j our
ney. The following day, out o f  the seventeen sur
vivors at Hartford, thirteen succeeded in reaching 
New York. This was a remarkably good showing, 
considering the state of the roads, which were rutty 
and very muddy.  The test was a most severe one to 
riders as well  as machines, and many tumbles were 
reported on account of the slippery roadbed. One o f  
the eontestants w a s  so b a d l y  h u r t  f r o m  a f a l l  that 
he had to be carried to a hospital. 

The performance o f  the machines of several of the 
first motor bicycle manufacturers in the country shows 
that those earliest in the field have profited from 
their experience and are now producing perfectly 
practical motor bicycles, which on good roa d s  are 
capable o f  carrying a rider at fast speeds with safety 
and without breakdowns. The winning o f  the contest 
hy one o f  these manufacturers, who had entered but 
a single machine.  speaks well for the reliability of 
his motor and the general construetion of the bicycle.  

,. of' � .. 
Clothed with the authority of the Naval Appropria

tion Bill ,  Secretary Moody has given orders for the 
c onstruction, at Brooklyn, by the government, of a 
1 6 . 0 00-ton battleship. The Department · w i l l  begin 
working out the detail plans immediately ; and it i s 
hoped that the keel-plates for the vessel will  be laid in 
about eight month s. 

.. .  e • •  
In  order to determine the condition of New York 

city's air, Street Cleaning Commissioner Woodbury is 
exposing gelatine plates to collect germs. 
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THE GRISSON CONTINUOUS-ALTERNATING CURRENT 

TRANSFORMER. 
To the Editor of the SCIE �TlFIC  A �IEHlCAi'i : 

In your issue of June 28 ,  1902, an i l l ustrated descrip
tion of the Grisson continuous-alternating current 
transformer, by Mr. A. F. Coll ins, occurs on page 4 5 2 .  
Possibly some of your readers w h o  a r e  occupied with 
wireless telegraphy may care to heal' further detai l s  
regarding t h e  practical working of an identic'l l ! y  f- i m 
i l a r  apparatus, independently devised by myself over 
four years ago to actuate an indueiion coil contaming 
a prirr:ary with two circuits, so that the secondary 
d i scharge would be al ternating i n  character. Although 
the apparatus was consigned long ago t o  the junk 
shelf, it happens to be sti l l  i n  my possession ; and, as 
can be seen from the accompanying photograph, its 
plan is  identical to that figured by Mr. Collins.  At 
the time I attempted to sati sfactorily emp!oy this 
form of double rotary cu rrent di stributer for the 
above-mentioned purpose, it was used in conjunction 
with both core transformers and induction �oils in 
which the primary ci rcuits were doubled,  as figu"Pli 
by Mr. Collins.  With neither type of apparatu s, tWW
ever, were satisfactory secondary d i seharges obta i nc.l ,  
while considerable pyrotechnics always occurred at 
the brushes unless the cu rrent transmitted was kept 
below two or three amperes and two separate con
densers were connected across the brushes of nach 
wheel. With an induction coil  giving normal l y  a 
spark of eight inches, a spark of only one inch could 
be had without condensers,  and one of two and a half 
inches when suitable condensers were used . \Vhen 
shunted by the condensers, the contact maker would 
usually run for a few moments with very slight spark
ing at the brushes, but frequently either at one 81' 

ALTERNATING CURRENT TRAN SFORMER .  

both brushes a prodigious flaming would occur, at:com
panied by a sudden increase in the primary cnrrent 
from three to forty 0 1' fifty amperes . when the ] 1 5 -
volt continuous current formed t h e  source of supply. 
Hence the d i scharge was extremely i rregular, and the 
we�r and tear upon the mica insertions of the wheels 
so great that after very hrief runs truing was re
quired. By employing in the above-mentioned i n duc
tion coil  a primary wound with four layers along its 
whole length, which were connected so as to use the 
inner and outer layers in series for one c i r c n i t  and 
the two middle layers in series for the other, thus 
approximately equalizing the inductances of the two 
circuits, the length of the spark obtainable from the 
secondary was increased to three and a half inches, 
although the behavior of the contact wheels ap, re
gards the constant tendency to flame was unimprov e d .  
When c o r e  transformers were u sed instead of ind uc
tion coils, the results were equally as unsatisfactory. 
When several cells of storage hattery supplied the 
current. the sparking at the brushes. as would bl-) 
expecte d ,  was mueh diminished.  hut the performanee 
of the induction coil was nothing like as good as when 
the usual spring vibrator was usee! to interrupt the 
current. 

From the p receding experiences it appears that this 
method of d i recting the CllI'I'pnt fi rst through one 
winding of the primary. and then leading it suddenly 
i n  the reverse direction th rough the other windi ng. 
does not cause a variati on of the primary current at 
all suited to indu ction coils .  I f ,  h owever. the current 
through either p rimary winding i s  suddenly inter
rupted when at its maximum value,  and suitable con
densers are connected as usual across the b reak, th e 
spark l ength of the seeondary alternating d i sf'hargf' 
fully equals that obtai ned from the same induction 
coil as i f  it were actuated in the orthodox fashion. 
Although the employment of this high-potential alter-

39 
nating d ischarge is found to be necessary for actu
ating a special form of X-ray tube used in my form of 
the stereo-radioscopic apparatus, it seems to me that 
nothing i s  to be gained by using it  for wireless tel
egraphy, unless the complex method necessary to 
produce such a d ischarge absolutely eliminates all the 
various d isturbing factors which arise when other 
wel l-known devices are used to interrupt the primary 
current. R. H .  CUNNINGHAM. 

GaliJ e o I!' errari" Prize for Invelltor .. .  

The committee for the "Galileo Ferraris Awanl , "  
i nstituted in 1 8 9 8 ,  have decided to open an inte rna
tional competition for the award of said prize on the 
occasion of the unvei ling of the monument to Fer
raris, in Turin, in the l atter half of the month of 
September next.  The award is  1 5 , 0 0 0  lires ( $ 3 0 00 ) ,  
together with the compound interest accumulated since 
the year 1899 up to the day of the award. The prize 
will  be granted to the inventor of some practical 
application of electricity likely to lead to noteworthy 
progress. Competitors may submit either pamphlets, 
proj ects and drawings or machines, apparatus and 
appliances relati ng to their invention. The jury has 
full  power to cause - p ractical experiments to be made 
with the i nventions entered for competition, and upon 
the corresponding apparatus. Competitors are to fi le 
their applications and deliver their credentials apper
taining to their invention not later than 6 o'clock 
P. M .  on the 1 5 th of September. 1 9 0 2 ,  at the office of 
the secretary of the committee, care of the Adminis
trative Committee on the First I nternational Exhibi
tion of Modern Decorative Art in the build ings of the 
Chamber of Commerce and Art, 28 Via Ospedale, Turin, 
Italy. 

• • • 
Prol) Ose d Steel A u t olll obile Kuad . 

The Steel Roads Comm ittee of the Automobile Cluj ;  
of  America is making rapid progress in i ts 
work, and through its energy, together witl1 
the liberality of the United States Sted 
Corporati on and the hearty co-operation of 
the c i ty authorities, a thorough demonstra
tion will very soon be made in this city 
of the merits of the steel highway system 
under various conditions o f  service. The 
chief difficulty was to get the special shape 
of steel rolled ; none o f  the outside mills 
were willing to furnish it,  or even to take 
an order for regular sizes requiring p rompt 
delivery, but when Chairman Seligman of 
the committee met Presi d ent Schwab he 
found him in ful l sympathy with the mOve
ment, and ready not only to furnish the 
special forms and deliver them p romptly, 
but to contribute the steel for a mile of road 
as a gift. General Stone, the designer of 
the p roposed road, has already conferred 
with the steel corporation's ex;:>erts on thc 
details o f  construction and the material wil l 
he del ivered in six weeks. President Cantor 
has shown a warm interest in the affair,  amI 
by his d ireetion Chief Engineer Olney is to 
recommend suitable locations for seetions of 

the road. It  is  intended to place one in the heavy 
trlleking regi on down town, another i n  a street of 
general trave l .  and a third on a suburban earth 
road . The track plates will be 12 inches wide and will 
be laid o n  special foundations of b roken stones. An 
English engineer,  who recently inspeeted the steel 
road a t  Valeneia in S pain, reports in the highest praise 
of it in every particular. This road has been in use 
for ten years. 

. � . � . 
The C u rrellt SU l'I.lelll e n t .  

The current SUPl'LE M E ;I; 'l' i s  one of the most im
p ortant which has appeared in some time. The first 
article is  an interesting illustrated description by E. 
C .  Rost of the methods of cultivating coffee in Brazil  
and in the Philippines. Antarctic exploration just 
now is occupying the attention of many geographers. 
For that reason Edwin S .  Balch's discussion of the 
subject is rather timely. A new census machine is de
scribed and i l lustrated.  Frank C. Perkins writes 
entertainingly of vertical direct and alternating gen
erators used in Switzerland.  Capt. John Stephen 
Sewell d iscusses the important subject of e lectriCity 
in its application to submarine mines. A very c o m 
plete paper on blue-print and blaek-print photograllh i c  
papers and their preparati on.  from the pen o f  Mr 
Al fred I .  C o h n .  is  of  rare value. T h e  n e w  mode:  
filter plant of the city o{ Middletown, N .  Y. ,  is  d e  
scribed in a handsomely i l lustrated article. Prof. 
Henry S .  Jacoby read before the l ast meeting o f  the 
American Association for the Advancement of Science 
a most valuable paper on the recent progress in Amer
ican hridge constructi on. That paper i s  published i n  
full.  Two technol ogical articles, one o n  the "Making 
of India Ink" and the other on the "Recovery o f  Rub
ber," are of exceptional value. The u sual Consular 
Notes and Selected Formulre will be found in their 
accustomed places. 
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MILK IN POWDERED FORM. 
BY GEORGE J. JO:SES. 

For more than fifty years efforts have been made 
by the scientists 01 nearly all the civilized countries 
to separate the water and the fat from milk and se
cure the non-fatty solids in such condition that by the 
simple addition of water the milk could be restored, 
with all its original properties unimpaire d ,  and un
changeable by time or the extreme variations of 
climate. 

These efforts proved unsuccessful fol' many years. 
A portion o f  the water could be readily removed, but 
when concentrated to about one-sixth of its original 
bulk the pasty condition of the mass rendered it un
manageable and complete desiccation became impossi
ble without subjecting it to such a high temperature 
that the character of the p roduct was completely 
changed,  rendering it insoluble, i ncapable of coagula
tion by rennet and reducing the digestibility by pepsin 
tests 5 0  per cent.  The nearest approach to desiccation 
was condensed milk. A dry product seemed impossi
ble without the sacrifice of all  the valuable constitu
ents of milk except the casein, and this was preserved 
only i n  an altered form after treatment with acids 
and alkalies which thoroughly changed its ch aracter 
and impaired its nutritive qualities. 

Dr. Joseph H. Campbell,  a citizen of the State of 
Pennsylvania, who had spent a great deal of time in 
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the study of the petroleum products, turned his atten
tion to organic chemi stry some time ago, devoting 
himself especially to the products o f  the dairy. 

The developments of the dairy interests of this coun-

DRIED MILK BEFORE BEING GROUND INTO 

POWDER. 

try had reached enormous proportions. The butter 
industry was largely being concentrated at the cream
eries, and in many cases skim milk was a waste 
product, often thrown away. I f  the skim milk could 
be utilized so as to recover the non-fatty solids in d ry,  

soluble,  sterilized and 
thoroughly peptogenic 
condition, the product at 
half the price of butter 
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per pound would be more valuable than the butte r  
interests itself, as the milk would y i e l d  b u t  four 
pounds of butter to the hundred pounds o f  milk, while 
the non-fatty solids would furnish nine and a half 
pounds o f  the dry powder, and the annual value would 
run into hundreds of millions of dollars, creating a 
new industry exceeding in value the wheat crop of 
the United States. 

But even more than this it  was realized that the 
recovery o f  the non-fatty solids of milk in a dry con
dition would furnish milk to the tropical regions 
where it was heretofore unobtainable ; would permit 
an addition to the rations o f  the soldier and the sailor 
in the most convenient form, with the least possible 
waste ; would be an invaluable addition to the hos
pital d i etetics ; would supply an important factor in 
the treatment of diabetes, Bright's disease and other 
similar maladies ; would furnish properly balanced 
rations to all classes at the cheapest rate, and would 
be a general boon to humanity i n  maintaming vigor
ous normal health, allaying suffering, promoting 
longevity and reducing infant mortality. 

The process of development was slow ; difficulties 
were presented at every turn, some of which for 3-
time seemed insurmountable. But after nearly three 
years o f  l abor and the expenditure of nearly $100,000 
success crowned the efforts and powdered milk or 
Nutrium, as it i s  known, became a reality, and its 
manufacture i s  now a flourishing i ndustry. 

The views herewith p resented show the various 
stages through which the milk passes at one of the 
three mills of the National Nutrient Company, pre 
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paratory to its shipment to the Jersey City, N. J., mill 
of that concern, where it is ground, bolted and packed. 

In this p lant there are two of the largest pebble mills 

in the world used in grinding the dry lumps. The 

p roduct in appearance resembles fine wheat flour, and 

is packed suitably for the safe transportation to a l l  

climates. 

I n  one view i s  shown the copper tin-lined concen

trating vesseL The milk is  pumped into the large 

round copper vessel, where it is a gitated and heated 

by sterilized air blasts preparatory to its being 

pumped into the four rectangular concentrating ves

sels. These concentrating tanks are provided with a 

circulating medium of hot water surrounding them 

and coils  i n  their interior. They are also provided 

with pipes and fan-shaped nozzles for the introduction 

of sterilized air below the surface of the milk. This 

air  i s  under a pressure and i s  allowed to escape when 

the tanks are charged with milk and causes the water 

vapor to be driven off. The milk here has a violent 

rolling motion, greater than if boiling. The milk is 

thus reduced to about one-si xteenth of its volume. As 

the produet becomes concentrated the temperature is 

lowered. The opening of a valve permits the mass to 

fall into the large roller drums with tapered ends, 

shown i n  another cut, and which are located on a 

lower floor.  These roller drums are tin-plated and are 

perfectly smooth on the inside with cone-shaped ends. 

An air blast is  then introduced into the head of the 

drum. The latter revolving about two turns per min

ute,  carries the pasty product up on its side,  and 

as it app roaches the top it falls back through the 

dried atmosphere, the air thus carrying away the 

moisture. This paste soon beeomes too heavy to b e  

carried u p  by the revolving of t h e  drum and rolls into 

a large mass, the cone-shaped ends eausing it to movo 

unequally and twisting and grinding it into small 

particles.  These are then conveyed to the drier drums, 

where the desiccation is  completed. 

These drier drums have a novel construction. Steril

ized air is forced through a central shaft having 

lateral arms exten ding down into the mass, where 

the constant rolling of the drums exposes all  parts 

to the desiccateG. air.  When the product is  bone-dry 

it is  then conveyed to a grinder, which brings it to 

about the consistency of corn meal, and it i s  then 

packed. 

The proper office of powdered milk is not so much 

to act as a food o f  and by itself, but as a means o f  

cheaply furnishing o t h e r  f o o d s  w i t h  t h e  proteids in 

w hich they are deficient, and thus restoring the bal

ance which is  essential to health. 

The successful reduction of milk to the form of a 

powder is an achievement of much importance to the 

bakers, particularly those engaged in the business in 

a large way. They are enabled to secure their milk 

supply without any possibility of interruption and at 

a much lower cost.  This latter i s  due to the fact that 

the dried milk can be shipped so much more econom

ically than the milk in its original form. A five

pound box can be shipped at a small fraction of that 

of its equivalent o f  whole milk and can be mixed as 

desired. The losses in the handling of fresh milk 

around the bakery are very great. Much i s  consumed 

by the men handling it ,  a great deal i s  wasted and 

considerable is  spoiled by being improperly cared for_ 

... I .  I .  
A NEW CURIOSITY AT THE NEW YORK 

AQUARIUM. 
Considerable excitement has been caused i n  the 

vicinity o f  this city over the rumor that a live "sea

serpent" had been captured and placed on exhibition 

in the Aquarium. The crowds which thronged the 

Battery with the expectation o f  seeing a hideous,  

green-eyed monster of the di me-novel type have in

variably returned disappointed and disgusted. Their 

reports have belittled the importance of the specimen, 

and given the general impression that the whole story 

i s  a fraud.  This is  unfortunate, for the c reature is,  

indeed , a very rare speeimen, never before having 

been seen in captivity. 

Scientific American 
skin of warty appearance, chocolate brown in color and 

striped with yellowish bands and spots. The tail i s  

slightly flattened a n d  bears n o  sign of a fin, nor can 

any fins be found on its body. I n  this it differs from 

all other morays, which h ave a fin extending the full 

TREE SHATTERED AT THE BASE BY LIGHTNING. 

len gth of the back. The head also is  very different, 

being b road and flat, while the common species of 

moray have a deep and narrow head. Its method o f  

b reath ing, however, i s  i dentically t h e  s a m e  as that of 

the other species. I t  i s  provided with the gill pockets 

which are characteristic of the family. I n  general 

appearance and manner of swimming the fish is  snake

like in the extreme. When extended to its full length 

HEAD OF THE EEL RECENTLY BROUGHT FROM 
BERMUDA TO THE NEW YORK AQU ARIUM. 

it measures j u st about 6 feet ; however, it often draws 

itself in to a length of about 4 feet. 

The story of its capture is  quite amusing. The eel  

was discovered by three negroes who were fishin g 

about seven miles northeast of Bermuda. The water 

at this point suddenly deepens from 11 fathoms to 
over 200. From this it is  supposed that the moray 

i s  a deep-sea fish which by chance worked its way up 
from the deep water to the fishing banks. At all  

events, no such creature had ever before been seen 

in the vicinity of Bermuda w ithin the memory of the 

oldest living inhabitants, and the catch so frightened 

the drunken fishermen that two were rendered help

less by their superstitious fears, while the third, im

mediately sobered, drew in the line and landed h i s  

p r i z e _  W h e n  the men reached shore t h e  moray w a s  

deposited in a tide-pool f o r  s a f e  keeping. There 

chanced to be a hole in the coral bottom of the pool, 

and eel-like the creature crawled into this as far as 
it could, in an endeavor to conceal itself. When the 

negroes next visited the pool only two feet of eel 

could be seen, and, frightened beyond reason at the 

apparent contraction of the fish, they were glad to 

give it away to Prof. Charles L. Bristol, o f  New York 

University, who i s  in Bermuda gathering specimens 

for the New York Aquarium. 

The moray seems to be doing well in its new 

quarters, and it i s  hoped that it will live. As yet 

the fish has eaten nothing, though constantly tempted 

w i th bits of codfish, on which the other morays thrive. 

This, however, i s  not an alarming symptom, but 

rather a characteristic of the moray family, for these 

fish often abstain from food for weeks at a time_ 

• • • •  

A PECULIAR LIGHTNInG-SHATTERED TREE. 

The illustration shows the effects of a stroke o f  

l i ghtning on a tree l ocated n e a r  Plymouth, Conn.,  

whieh occurred i n  April,  1 9 0 2 .  From the peculiarities 

observed it is  believed this tree may have been shat

tered by an upward d ischarge. 

Our correspondent states that the splinters were 

thrown away from the root of the tree and tbe body 

badly splintered, but the top of the tree untouched ; 

but one limb about ten feet above the highest splinter 

on the tree i s  broken off about three feet from the 

tree. 

On the opposite side o f  the tree there was a deep 

furrow plowed in the ground from the root of the 

tree toward a low swampy spot, as though the light

ning may have come from this damp ground to the 

tree. The earth and leaf mold from this furrow 

were thrown as widely as the splinters, and the dark 

spots on the upper ri ght-hand side of the picture are 

p i eces of the leaf mold lodged on the b ranches of the 

surroundi ng trees. 

It is certainly a very peculiar effect of the work of 

l ightning, and would apparently lend color to the 

theory that it was caused by an upward stroke . Gen

erally, however, a wet soil is re?,arded as a good con

ductor, and the track observed going toward the pond 

would indicate that the stroke descending might have 

struck the center of the tree fi rst, and followed the 

easiest course to the pond. 
-----�H' ..... -----

Bonus for Gold-Sav i n I!;  Appliances. 

According to Mining and Scientific Press, a bonus 

o f  £ 20 0 0  ( $ 1 0 , 0 0 0 ) i s  offered by the government of 

New Zealand to any pe rson who, before the first of 

January, 1904,  shall invent appliances to successfully 

save gojd from black sands in New Zealand. It  is  a 
condition of the offer that the invention shall, in its 

main features, differ from all machinery and appli

ances at present in use for the saving of gold, whether 

eoarse or fine. I t  shall be readily transportable from 

place to place, and shall be capable of utilizing local 

water for all its requirements. The invention must be 

capable of treating not less than 3 0  cubic yards an 

hour of black sand or any coarser material up to a 

diameter of 4 inches, and it must be capable of treat

ing sueh material profitably where there is  not more 

than a value in gold of 3 d .  ( 6  cents ) per cubie yard, 

n ot less than 8 0  per cent of the gold contained in the 

material to be recovered by the machine. No bonus 

to be paid until the invention has been continuously 

worked for not less 
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OIL·CAN. 
By a novel construction of parts the oil-can here 

illustrated is  made to forcibly and copiously eject o i l 

upon flexing its bottom diaphragm. The can, which is 

similar i n  shape to the ordinary oil-can, i s  provided 

with a false bottom to which are secured two tubes ; 

the longer tube, which is central, projects into the 

spout o f  the can, while the shorter tube opens near 

IMPROVED OIL-CAN. 

the top of the body por

tion. At the base of each 

tube i s  a valve, that in 

the longer tube opening 

upward, and the valve in 

the shorter tube opening 

downward into the bot

tom comp artment. A 
nipple is removably fast

ened in the wall of  the 

body near the top. An 

inwardly-opening valve 

in this nipple forms a 

passage for the admis

sion of air at atmos

pheric pressure. The oil,  

filling the body and flow

ing through the shorter 

tube, passes into the 

compartment below the 

false bottom. Now, when 

the bottom of the can i s  

fiexed inwardly,  t h e  valve 

of the shorter tube will 

seat, but that of the cen

ter tube will open, and 

the oil will be forced out 

through the spout. As 

the bottom returns, be-

cause of its resiliency, to 

its normal pos ition, this l atter valve will  seat,  while 

that of the shorter tube will  open, allowing a fresh 

supply of oil  to flow into the bottom compartment. 

As the oil i s  removed from the body portion, a ir 

takes its place by way of the valve in the nipple. 

On outward pressure, however, this valve closes. To 
fill the can the nipple is  removed, thus affording an 
opening through which the o i l  may be poured. The 
device has recently been patented by Mr. Thomas 
Vojta, of Mound City, So_ Dak. 

• • • 
NEW TURBINE ENGINE. 

Our i l l ustration shows a new turbine engine of 
novel construction which has recently been invented 

by Mr. William D .  Linscott, of  Piedmont, So. Dak. 

The inventor has built  a toy experimental engine of 

this design, which weighs but 63 pounds and which, 

under 4 0  pounds'  pressure, has developed enough 

power to run a small l athe, a grindstone, a sawmi l l  

and several other devices.  T h e  construction is  such 

as to require little or n o  attention, for there are no 

compl icated running parts to cause wear, and require 

packing to make them steam-tight. The steam is 
economized and eontinually reused. The simple con· 

struction of the engine i s  clearly shown i n  the engrav

ing. The cylinder or casing i s  made up of a number 

of annular sections which are held together by the 

tie-rods that bind the cylinder heads together. Each 

cylinder section is  provided with a honeycombed web 

formed b y  annular series of ribs or partitions sepa

rated by circular partitions. These honeycombed 

webs are formed at one side of the sections, leaving 

cavities for the reception of the piston webs. The 

NEW tURBINE ENGINE. 
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latter have a construction similar to that o f  the 

cylinder webs, the circular partitions being respec

tively i n  registry with each other. Steamtight con

nection can be made between them by providing the 

circular partitions of the p i stons with ribs to tit 
loosely i n  corresponding grooves i n  the edges of tho 

cylinder partitions. Each piston is  provided with an 

elongated hub, these hubs being keyed to the shaft 

and projecting under the cylinder webs so as to give 

them support. The feed-pipe at one end of the engine 

eommunicates with an annular cavity i n  the eylinder 

head. This feeds steam to the innermost series ot 

openings i n  the cylinder and p i ston webs. Reference 

to the illustration wi l l  show that these openings are 

i n  line with each other and form steam passages 

extending completely through the engine. The steam 

flowing into the innermost passages enters an annu

lar return port i n  the opposite cylinder head. This 

leads the steam back to the next outer series of steam 

passages, whence it i s  again returned and passed back 

and forth through the successive series until the out

ermost passage has been traversed, whence it passes 

out through the exhaust pipe. The ribs or veins 

which form the side walls of the steam passages are 

V-shaped, as clearly shown in the small detail view. 

Now it will  be seen that the steam acting on the veins 

o f  the piston webs will give them a rotary motion, 

while the veins of the cylinder frame act continually 

to deflect the steam and re-d i rect its flow against th.? 

piston webs.  The steam has a continuous course 

through the various p assages of the engine, and thus 

its entire energy i s  made use o f  to drive the p i stons 

continuously i n  one direction. These i n  turn impart 

movement to the shaft. Obviously any number of 

annular steam passages can be formed in the engine, 
thus increasing its power. 

.. . .  � .  
ELECTRIC LAMP. 

In order to inerease the illuminating power of an 
incandescent electric lamp, a California inventor 

A NEW INCANDESCENT LAMP. 

forms the bUlb with an interior tube open at one end . 

The tube and b u l b  are so connected that the vacuum i s  

n o t  destroyed a n d  t h a t  a b r u s h  c a n  be exerted in the 

tube to appy silver to the walls in order to form a 

refledor. The filament is coiled around the tube, so 

that a maximum amount o f  light-producing surface is 

provided.  
• • • • • 

..:\. Sel f-Li:!-htio2; ()i!!;ar. 
An inventor,  who i s  evidently wearied of the many 

fruitless attempts to l i ght a cigar i n  a windy street, 

has i nvented a combu stible tip, which is  i ntended to do 

away with the use of matches. The tip is  composed 

o f  a mixture of ground glass, saltpeter, po

tassiu m  chlorate and gum arabic.  This mass 

i s  molded into a cap on the end of a cigar, 

and a frictional i gniter, such as that u sed on 

the tips of matches, is placed on the surface 

of the cap. When the igniter is  scratched,  

the cap burns freely and cannot be extin

guish e d  b y  an ordi nary wind. The combus

tion fuses the ground glass and renders the 

(,ap incandescent. The fused glass forms an 

airproof cover on the end o f  the eigar and 

p revents any o f  the fumes from entering the 

tobacco, so that no unpleasant taste results. 

----- --......-.. ... -----
A process has been discovered in France by 

which garbage is converted into briquettes, 

which consists in m i ncing the refuse from 

abattoirs, fish markets, etc .. Etraw, paper , ete . ,  

and a d d i n g  t a r  and n3 phthalene. T h e  mass 

is then mixed in a kneading apparatus,  dried, 

and pressed into briquettes. The bri quettes 

have a slight odor o f  gas, burn b rightly and 

engender heat slowly, it is claimed, and with 
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a more highly perfected method o f  manufacture they 

will  produce less ash, and the heat-pro ducing qualities 

will be about the same a s  those of eommon coal. They 

will also possess the a dvantage of burning slowly and 

developing no smoke. 
:4: f e  • •  

BICY CLE ["'rANDS. 
Most bicycle stands now used on sidewalks are 

bulky contrivances, oecupying consi derable space a n d  

p resenting annoying obstructions to pedestrians. We 

show here a stand of very simple construction which, 

when not in use, folds down automatically into the 

sidewalk, thus offering n o  obstaele to foot travel .  The 

stand consists merely o f  a rod bent to an elongated 

U-shape, and designed to engage the sides and upper 

surface o f  a bicycle wheel.  The two legs of this stand 

are coiled at their lower ends about a bar secured i n 

a recess in the sidewalk. The sidewalk is also p ro

vided with a channel for receiving the device when 

folde·d. The ends of the rod extend outward, and 

form anchors to p revent the device from swinging too 

far rearward. These ends may be brazed together, 

A CONVENIENT BICYCLE STAND. 

and when the device is turned up in operative position, 

the ends will engage a metal pl ate secured to the 

wall of the recess, thus holding the stand at a slight 

forward incline,  so that when the wheel i s  removed, 

i t  will fall by gravity to its position in the sidewalk. 

The channel can be easily formed in a wooden or 

stone sidewalk by the use of suitable tools, or if  a 
conerete walk is u sed,  the simplest way of forming 

the channel is  to press the rod into the concrete while 

the mate rial is still wet. The inventor of this simple 

stand i s  Mr. Louis H .  Knoche, San Jose, Cal. 

----- �--- ..--------
PIPE PULLER, 

A patent has recently been granted to Mr. J ames A. 

Haire, o f  Weyauwega, Wis., for a pipe puller of im

proved design. The device, which is p ortable,  is so 

constructed that power may be taken from a driv

ing belt or chain and communicated to the lifting 

screws with the least possible amount of machinery. 

The pull on the pipe i s  straight, and obviates any 

tendency to torsion or wind on the crosshead. 

The device as i l l u strated comprises two parallel 

upright screws mounted to turn i n  a baseplate and 

connected by a crosshead provided with nuts which 

travel along the screws. A hole i s  provided in the 

baseplate, through which the pipe to be pulled passes ; 

the pipe also passes through a taper opening in the 

crosshead, to which it i s  secured b y  tightly-driven 

wedges. The screws are provided with worm gears, 

w h ich mesh with worms on the driving shaft. It 
w il l  be noticed that the serew on the left has a right

hand thread, and that on the right has a left-hand 

th read ; the pitch o f  the worms also is such a s  to 

turn the screws i n  opposite d irections. The object 

of this arrangement i s  t o  obviate any tendency to 
torsion o r  wind in the cr08shead, while the right-hand 

or l eft-hand worms tend to balance the end-th rust of 

the driving shaft, thus making a pipe puller that is 

l i gbt i n  weight, com pad and very durable, and one 

which will easily do the required work. A reversing 

PORTABLE PIPE PULLER; 
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mechanism is provided o n  tile driving shaft, which 

consists o f  a l arge bevel gear and two bevel pinions 

loosely mounted o n  the shaft, one of these pinions be

ing secured to the driving pulley at the right. The 

pinions are each provided with clutch faces, which 

are adapted to engage the teeth o f  the double c l u tch 

mounted t o  slide on a feather o f  the driving shaft. 

Either right-hand or left-hand motion can thus be 

imparted to the screws by sliding the clutch into e n

gagement with one or the other of the bevel pinions. 

This reversing mechanism i s  d esigned for use with 

a horse power o r  engine that cannot reverse the mo

tion. Handles are secured to the base, enabling the 

device to be readily moved from place to place when

ever desired. 

• • • 
Brief Notes ()oncerning Patents. 

Andrew Phillips,  of St. Louis, Mo., has invented an 

electrical s weating robe, comprising an outer layer and 

an inner layer o f  equal size. These layers are secured 

together by a seam around their edges and by a num

ber of seams extending longitud i nally. These longi

tudinal seams divide the robe into columns wider at 

the head than at the foot. An electrical heat-gen

erator wire of zigzag form is arranged within columns ; 

the terminals of the wire being at the columns at the 

same end of the robe. 

The Armour Packing Company, o f  Chi cago , has ac

qouired the patents of a new canning process, the inven

tion of Mr. Maconohie, the English member of Parlia

ment for East Aberdeenshire, Scotlanll .  The salient 

characteristi c s  o f  this process are the elimination of 

all  solder in the canning of p reserved provisions,  the 

L> bviation o f  all danger o f  ptomaine poison i ng, while 

canning can be carried out more expeditiously and 

economically than with any other system at present 

practised. 

I .  G. Waterman, a millionaire resident of the Monte

cito Valley of California, has invented an electrieal 

device for controlling the spigots of the bathroom by 

a touch button in the bedroom. By this means one 

can reach out from the bed and turn the water into the 

tUb. and when the latter i s  filled the flow i s  auto

matically shut off. With an installation of this char

acter i n  the house one i s  enabled to stay in bed unti l  

the bath i s  entirely ready, a n d  then j ump almost from 

under the covers into the water. 

For inventiveness the town of New B ritain, Conn.,  

apparently takes the palm. Since the United States 

patent laws have been in existence, 1 4 4 7  inventions 

have been patented by 344 New B ritain citizens. For 

ten years one patent was granted annually to every 

367 inhabitants of the tow n .  The man who heads the 

list for the number of patents taken out is Justus A.  

T rout. From his prolific brain 1 2 1  patented ir.ven

tions have sprung. Another man, George E .  Adams, 

has patented 6 6  i nventions.  A third inventor, Thomas 

E .  Corscaden, has patented 51 devices. The fourth 

place i n  the list i s  occupied lly Henry G. Voight, who 

has taken out 4 4  patents on inventions. 

A new process for the manufactlE'e of artificial 

marble has been patented by S .  Sborowitz, of Berlin.  

The new product i s  said to be particularly tin e  and 

very cheap. Asbestos, dyeing materials, shellac and 

ashes are pounded into a stiff mass, and then sub

jected to high pressure. The resulting mass is  sur

prisingly firm and tough, not brittle. is  very easily 

worked by means of tools, can be given a fine polish,  

and cannot be distinguished on a mere ocular inspec

tion from genuine marble. As it does not break 

easily, it  can be used in the shape of very thin slabs 

of little weight, and will be very useful for the manu

facture of washstands, wall coverings, etc. Owing to 

its being much cheaper and more durable i n  contact 

with water than any other kind of artificial marhle, 

this new material, which can be pres�ed into molds and 

given any shape desired, seems to have a promising 

future for the manufacture o f  a great variety o f  house

hold goods and also insulators for electro-tech,iical 

purposes.  

Two inventors who live in Stirling, Scotland, have 

invented a l i feboat which i s  intended to become auto

matically i nflated when it is immersed i n  water. A 
spring is employed which is kept in a state 

of tension or compression by means of a strip 

or roll  of pape r, the tensile strength o f  

which. as l o n g  a s  it i s  dry, i s  sufficient t o  main

tain the spring i n  a state of tension or compres

sion, but which, when it becomes wet by immersion 

in water, immediately loses its strength o r  rigidity to 

such an extent that it  i s  ruptured by the energy stored 

in the spring. Thus i s  the spring set free. The re

lease of the spring causes the production of a volume 

of gas from m aterials sufficient i n  quantity t o  give the 

appliance any flotation power required.  The material s 

in question are inclosed, together with the spring, in 

a perforated metal case, secured in the appli ance in 

any desired manner. but s o  that water can have access 

to the controlling strip, a s  soon as the appl i ance is 

thrown overboard . Gas can he produced by the com

bustion of cordite or ballustite. 
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� L egalHotes. � 
Two Gl\EAT lllol\ COMl'A;\ lES 1;\ COURT .-T he S u

preme Court of the United States has handed down a 
most important deeision in which the Carnegie Steel 

Company and the Cambria I ro n  Company are con

cerned ( 2 2 S .  C .  Rep. 6 9 8 ) .  The Carnegie Company 

sought to recover against the Cambria I ron C o m

pany for an infringement of letters patent issued June 

4,  1 8 9 9 .  to William .,R. Jones for a method o f  mixing 

molten pig metal.  

The Court broadly decided that a process patent i s  

not anti cipated by t h e  mechanism w h i c h  might with 

certain alterations be adapted to carry out that proc

ess,  unless such an application would have oceurred 

to one whose duty it was to make practical use of 

the mechanism deseribed.  

The p rocess r:laim of the Jones p atent for mixing 

molten pig iron covered a method of securing great 

uni formity i n  chemical composition, and of avoi ding 

the necessity o f  remelting before fu rther treatment 

in converters. The dominant i dea was the pe rmanent 

retention i n  a covered reservoi r of so large a quantity 

o f  the mo lten metal as would absorb variations of 

the product from the blast furnace received into it 

and diseharged from i t  into the t:Onverters. That 

claim. the Court held, was not antiei pated by prior 

patents which contemp lated the sto rage o r  mixture 

of the reservoirs of molten metal from bl ast fu rnaces 

for u se i n  casting or converters. For in none o f  these 

patents was the retention o f  a quantity of the molten 

metal recognized as essential. Nor was the invention 

anticipated by the p raetice i n  steel works of mixing 

remeltell pig iron from eupola furnaces i n  receiving 

ladles,  in which a cons i d e rable residue was generally 

mai ntai ned.  

The speeifi(:ation of Jones' patent stated that the 

pri mary objel ·t  of  the invention was to render the 

pi'oduct of steel work uniform i n  chemical composi

tion. The construction of Jones'  p rocess claim as 

covering a method for avoiding abrupt variations i n  

the ehemieal constituents of molten pig metal before 

furthel' treatment i n  converting it into steel,  seems to 

conflict with this statement of the object o f  the in

vention. But the Cou rt held that such a construction 

was not ineonsi stent with the speeification.  

I n  h i s  patent Jones speeified neither the size o f  the 

reservoi r nor the amount of metal to be left therein, 

in earry i n g  out his process of mixing molten pig iron 

so as to secure greater uniformity of chemical compo

sition. But the specification called for a reservoir 

o f  any convenient size, "holding say. 100 tons of 

meta l , "  with the bottom of the discharge spout two 

feet above the bottom o f  the vessel i n  a 1 0 0-ton tank, 

"and more or less aceording to the capaeity of the ves

sel," for the purpose of leaving a considerable quantity 

remai ning and unpoured with which the fresh addi

tions may mix.  I n the Court's opinion, the height o f  

the permanent retention i n  a reservoir of a l a r g e  quan· 

tity of molten metal as a basis for unification of the 

product of blast furnaces received into it, i s  suffi

ciently disclosed.  

I n order permanently to retain i n  h i s  covered reser

voir a quantity of molten metal suffieient to absorb the 

variations o f  th e blast furnace products receivecl into 

it and discharged from it into converters. Jones used 

a covered re fradol'y-Ii necl and turtle-shaped tilting 

vessel of about 300 tons capacity. By not allowing 

the vessel to tilt  beyond a certain point gaged by a 

chalk mark, it was possible to retain in the vessel 

about 175 tons of molten metal. Before Jones' inven

tion there had been used an interme diate, uncovered 

receiving-ladle for cupola metal, which held consider

ably more than the amount of metal necessary to 

charge a converter. I t  was the Court's opinion that 

such prior use was not an anticipation of Jones' inven

tion. The Circuit Court had held with the Carnegie 

Company ; but its decision was reversed by the C i rcuit 

Court of Appeals.  On a writ of certiorari the Supreme 

Court reversed the decision· of the Ci rcuit Court of Ap
peals. 

T�:HLA'S PATE:'.'TS Al; .·\I 'i  I:\' Conrr.-In a suit brought 

by the Westi nghouse E lectric Manufacturing Company 

against the Royal Weaving Company. of Pawtucket, 

R. I . .  the Tesla patents were again sustained.  In the 

opinion it is stated that the defendants relied on two 

French patents to make out their case of n on-infringe

ment, 
'
contending that these pat�nts d isclosed what 

was not before the courts in the Granite case. namely, 

that two single-phase synchronous motors conld b e  

coupled together.  as.  for exam ple.  by h a v i n g  thei r 

armatures mounted on the same shaft : and that these 

two motors might be run each by its own circuit of 

alternating cu rrents. The Court held that these pat

ents, even if  produced i n  the Granite case would not 

have affected the decision as to the nature and novelty 

o f  T esla's invention ; and as to the validity of the 
patents in Ruit, the Couri; decided that the question of 
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infringement seems to be substantially determined by 

the prior decisions. 

THE NOBTON FEED-scBEW PATENT CO'i STRuED .-On 

March 8, 1 8 9 2 ,  Wendell P. Norton was granted a patent 

for a feed to be used on screw-cutting engine-lathes, 

whereby it was possible to change the speed of the feed

screw rap idly,  accordi ng to the requirements of th e 

serew to be cut. T wo sets of devices were described. 

One consisted o f  a series of three interchangeable 

gear-wheels of varying diameters, arranged at one en d 

ot the machine, speed vari ati on being secured by 

changing their relations to one another-a result that 

could be obtained only when the machine was at rest, 

since nuts would fi r st have to be unscrewed, and the 

wheels removed and placed on different spindles. By 

such changes, three d i fferent speocds could be imparted 

to the feed-screw. The other set of d evices consisted 

of a series of twelve gear wheels o f  varying d i am

eters, arranged in steps. By means of a hand-lever and 

connecting mechanism, one or other of these could be 

brought intO engagement while the machine was mov

ing, and thus twelve speeds could be imparted to the 

screw-feed.  An examinati on of the prior state of the 

art, which was made by the Court in the case of the 

Hendey Match Company v s. Prenti ss Tool and Supply 

Company ( 1 1 3  Fed.  Rep. 5 9 2 ) ,  showed that the patentee 

was not a pioneer. "The caEe i s  one, therefore, in 

which the particular combination of parts and details 

secured to the i nventor by his patent i s  to be con

formed to the self-imposed limitation in the claims, 

and nothing can be infringement which does not fall 

within t.he terms the patentee has chosen to express 

hi s invention." The bill i n  the case was dismissed, 

because the defendants' combination changed the loca

tion of the gears from the feed-shaft to the counter

shaft. 

SC1EX'l'IF1C NA�lES A S  TRADEilIABKs.-In the case of 

Searle & Hereth Company vs.  Warner ( 1 1 2  Fed. Rep. 

6 7 4 ) the use of scientific names as trademarks waR 

fully discussed by the Circuit Court of Appeals for the 

Seventh C i rcuit, Mr. Justice Groscup delivering the 

opinion of the court. The substance of the decision 

handed down i s ,  i n  brief, that after both pancreatin 

and pepsin had been discovered and named, their 

effects as aids to digestion had been i nvestigated ,  and 

the results of such investigation had been published to 

the world for several years,  the manu facturer of a 

d i gestive preparation could not adopt "pancreopepsin, " 

a combination of such names, as a trademark, ani !  

thereby prevent t h e  u s e  of these names by other manu

facturers of similar digestive p reparations. The spe

cific word "pancreopepsin" is  i n  a sense artificial.  As 

the Court pointed out, it  was doubtless coined to some 

extent through the ingenuity of the appellee.  I n  an

other case i t  might even be made the basis of i njunc

tion against unfai r competition. But the Court held 

that the appellee could not appropriate similar words, 

simple or compound, that grow out of the medical 

nomenclature relating to pancreatin and pepsin, and 

that such right of appropriation does not at any rate 

extend to the word "pancreopepsin," which was the 

name applied to the digestive preparation of the 

appellee. 

One of those incomprehensible bills which are often 

enough presented to the House of Representatives 

seeks to extend the term of George B .  Simpson's 

patent for an improvement in insulating submarine 

cables. Under ord inary circumstances the reason for 

the extension of a patent's term can be readily under

stood. Often enough seventeen years pass without an 

invention's coming into actual use. I n  the p resent 

case, however. the patent was originally granted on 

the 21st of May, 1 8 6 7 ,  an d,  therefore, expired fully 

nine years ago. I t  would seem an injustice to those 

manufacturers who may have begu n  the making of 

Simpson's appliances after the expiration of the patent 

to restrain them now, and to curtail for seven years a 

business that they may have built up.  Of course there 

is n o  chance of its receiving favorable consideration. 

VALlIlITY OF DESIGN PATENTs .-I n  the matter of the 

Bevin Brothers Manufacturing Company vs.  Starr 

Brothers Bell Company ( 1 1 4  Fed.  Rep. 3 6 2 )  the United 

States Circuit Court for the District of Connecticut 

held that the fundamental question in determining the 

validity of a design patent i s  whether the inventive 

faculty has been exercised to produce something which 

is original and pleasing to the eye ; for in design 

patents the test of identity on questions of anticipation 

and infringement i s  the eye of the ordinary observer. 

In determining thi s  question. the Court may avail 

itself of snch common knowled ge a s  the general public 

may possess. 

The appli cati on of the Allgemeine Elektricitats 

Gesellschaft to th e German patent office for the an

nulment of the Braun wireless telegraphy patent has 

been refused with costs. 
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RECENTLY PATENTED INVENTIONS. BusiUtss and Ptrsona. Wants. INDEX OF INVENTIONS 
A �rlcultural IlDplelDents. 

C O M B I N E D  S EE DE R , F E R T I L IZER-D I S 

T R I BU T E R ,  AND C U L T I V  ATOR.-A. CRA
\'OTTO) :Montevideo, Cruguay. rl�he invention 
relates to agricu ltural  machines and provides 
a new seeder and ferti l i z e r  distributer des igned 
for sowing s m a l l  seeds, such a s  clover,  l u 
c e r n e ,  l i n seed, w h e a t  and the like,  a t  the s a m e  
time fe rtil iz ing the s o i l  uniformly to insure 
proper growing and ripening of the plants. 

S I LO.-A. J!'. WALLI HAX, R e l i ance, Va. I t  

i s  necessary to t h e  attainment of t h e  best 
result in preservation of fodder that the ver
tical wall of a silo shall have n o  acute angles 
o r  corners,  and therefore a circular form is 
the ideal one. This form i s ,  however, diffi
c u l t  to construct and also expensive.  Mr. 
W a I l ihan has devised a silo o f  po lygonal shape 
which closely approximates the c i rc u l a r .  Ce
ment-ho lding laths are app l ied thereto i n  such 
a manner that the cement does not become 
( 'racked o r  detached by vertica l expansion o f  
the silo w a l l . 

READ THIS COLUMN CAREFULLY,-¥ou 
wili find inquiries for certain classes of �.r ticles 
numbered in conse0utive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing tlie mformation. In every ease it i s  neces
sary to give the nUlDber oC the iuquiry. 

M U N N  &; CO. 

Marine Iron Work.. ChIcago. Catalogue free. 
I n q u iry No. 2S66. -For parties to manufacture 

sm all wire articles. 
AUTOS.-Duryea Power Co., Reading, Pa. 
Inquiry No. !l S 6 7 . -For manufacturers o f  die ma

chinery. 
" U. 8." Metal Polish. Indianapolis. Samples free. 
J n q uiry N o .  2 S 6 S .-For manufacturers of mil k 

condensers. 
WATER WHEELS. Alcott & Co . . Mt. Holly, N. J. 
I n q u i r y  1\"0. 2S69.-For dealers in mailing cases, 

labels, advertising car li s ,  etc. , for a patent m edicine. 
}'OR SALE.-Patent carbonating machine. }'. W. Z . ,  

Box 773, N. Y .  

U EAR-TR A N S )l I S S  I ON . -J . SUCH Y, Little- br�����1lor�S�s�ft,r£at!�r
fO�·.:'i!,"ffri�n

pu�gg:es�crew-
heart.  No.  Dak. This gear transmission i s  Handle & Spoke Mchy. Ober Mfg. Co., 1 0  Bell St., dpsigned for use on self-binding harvesting Challrin F'alls, O. 
machines. It is composed o f  but few parts 

I n q u h'y No. � S1 1 . -For b l o c k s  o f  h ard cardboard not l iable to get easily out of order,  and is ar- or soft wood % inch square by l4 inch tbick. 
ranged to permit the opera t o r  to c onvenient l y  Sawruill machinery and outfits manufactured by the t hrow the driving gear quickly i n  and out of Lane Mfg. Co . . Box 13, Montpelier, Vt. 
mesh with the driven gear, and to securely I n q uiry N o .  2 S 1 2 . - For small steam slidevalve 
hold and lock the driven gear i n  position enllines IJ1; x 2 or 2 x 3 incbes. 
whenever desired. 

Apparat u s  Cor Special P urposes. 

A P PA R A'IT S l!'OR THAWINU FROZEN 

U H O rX D . - U .  R .  CL.l.RK�;, Dawson, Canada. 
The invention relates t o  m i n ing i n  northern 
countries,  and i t s  object i s  to prov ide certain 
imp rovements i n  apparatus for thawing frozen 
ground, whereby hot water i s  readily and 
cheaply furnished. In the case of hot, hy
draulic  m ining the hot air and vapors i n  the 
d r if t  a r e  removed therefrom and u t i l ized in 
the furnace for heat ing the water.  

Jo; L R VATJo;D-CABLE SYSTEM OJ<' TRAN S 
I'OR'l'A T I O N .-T. ALEXA NDER, B rookhaven, 
,\l iss .  The system i s  employed i n  transporting 
logs, d i r t ,  coal  and other freight i n  whic h a 
truck runs upon a cable attached to horizontal 
a r m s  o r  brackets affixed to posts .  The i n 
v e n t i o n  p r o v i d e s  improved m e a n s  f o r  supporting 
and locking the cable, also means for raising 
the cable to cause propulsion of the freight 
by g ravity and f o r  a l l o w ing slack of the cable 
at any desired point for the purpose of taking 
up o r  arresting and releasing the freight when 
a t  the end o f  its transit.  

S U PPORT FOR OVERHEAD CARRIERS.

rr. ALEXANDEU .. B rookhaven, �1iss.  This inven
tion provides improved frame support for the 
track o r  wire rope of an overhead carrier.  
One of the chief difficulties i n  constructing such 
carriers Is  the provision of supports that s h a l l  
ha v e  due strength, rigidity and d u r a b i l i t y  with· 
out involving too great a c o s t . Such a support 
has been designed by )1r .  Alexander. 

SPIRI'l'-LEVEL.-S. E.  ROE, New York, N. 
Y. 'rh e  invention relates to a means f o r  
mounting and c a r r y i n g  spirit-tubes for u s e  on 
levels and p lumb-rules employed by mechanics 
in various trades.  The spirit tubes are secured 
to the s t r a ight edge of a p l umb-ru l e  and by 
means of a cruciform arrangement, vertical,  
as well as horizontal attachments may be se-
cured. 

Miscellane o u s  Inventions. 

W e  make anything in � heet m etal. any shape. Esti
m ates free. Metal Stam ping Co., Niagara Falls, N. Y. 

I n q u iry N o .  2 !S 1 3 . -For m etal dour plates, num
bers, etc . •  and machinery for making same. 

We design and build special and automatic machinery 
for all purposes. 'The Amstutz·Osborn Company, Cleve· 
land, Ohio. 

I n q u iry N o .  'lS14.-For manufacturers of rna· 
chines tor gathering nails in large quantities. 

IDEAS DEVELOPED.-lJeMigning. draughting machine 
work for inventors and others. Charles E. H adley, 5St 
Hudson Street, New York. 

I u quiry No. �S"a.-For dealers in German si lver 
wire, tube and plate. hard and soft. 

Automobiles built to drawings and speCial work. done 
promptly. Tbe Garv!n Machine Co.,  U9 Varick, cor. 
Spring Streets, New York. 

I n q u h'y No. � S 1 6 . -}'or an oil burner adaptable 
for furnace. heating and cooking stoves. 

Manufacturers of patent articles, dies. stamping 
tools. l igbt machinery. Quadrilla Manufacturing Com· 
pany, 18 South Canal Street, Chicago. 

I n q u h'y No . :l S " .-For dealers in rubber stamp
making outfits. 

The celebrated I i  Hornsby.Akroyd " Patent Safety Oil 
Engine is built by the D e  La Vergne Refrigeratinll Ma· 
chine Company. Foot of East 138th Street, New York. 

I n q ll i r y  N o .  2!ol1!ol.-}'or dealers in metal special
ties, novelties and articles o f  merit. 

INVENTIONS DEVELOPED.-Designing and building 
of labor-saving machinery and general engineering. L. 
J. ZImm erman, Elect. and Mech. Engineer, 106 Center 
St., N. Y. 

Inqll i r T  N o . 2S19.-F'or manufacturers of b ydrau. 
Hc liftioj.! jacks. 

An experienced business man desires correspondence 
with party requiring' meaIlS for developing, manufac
facturing or marketi n g  a p atented specialty o f  merit. 
Address Specialty. Box 773, New York. 

I n q u i l'Y N o .  �SSO.-For parties to make small 
wooden blocks of different shapes. 

W ANTED.-Experienced master mechanic for blast 
furnaces. Apply immediately, stating i n  detail expe
rience, references, age, salary expected and earliest 
date can comm ence. Address " Blast, "  Box 773, N. Y. 

Inqu i ry No. 2SSl . - F'or manufacturers of sheet 
alumInium. 

W ANTED.-A large correspondence school desires 
the spare time services o f  an experienced electrician to 
prepare and write a mail course on electrical engineer
ing. In writing state quaiifications. experience and 
references. J. H .  Bowen, Box 233. Scranton, Pa. 

Inquiry N o .  2SS2.-For deal ers in or makers o f  
aluminium tubing. 

� Send for new and complete catalogue of Scientific 
T R O U S E R S  CREASE R.-H . A .  BROWN, Ma- and otber Books for sale by MUnn & Co., 361 Broadway, 

con, Ga. Dr. Brown i s  the inventor of a new J New York. Free on application. 
device for creasing trousers.  The device is Inquiry N o. 'lSS 3 .-�'or manufacturers of lawn 
very s imple and l i ght,  so that it may be easily mowers i n  tbe U nited �tates. 

carried in a v a l ise and w i l l  occupy but l ittle Patents developed aud manu factured, dies, special 
room therein.  rl'he construction i s  such �s to tools, metal stamping and screw machine work. Metal 

Novelty Works Co. , 43-47 S. Canal St., ChIcago. permit the creasing of the trousers over n ight, 
when i t  i s  desired to use them i n  the day, or 
they can be c reased at other times i n  a few 
hours.  as may be desired. 

S l'R I NU - C LA)Il' FO R L E X S E S  OR 'I' H E  

LIKK-K L. L E )l B K E .  N e w  Y o r k ,  N .  Y. 
l��yery weal'e r  of eyeglasses wishes occasiona l l y  
t h a t  his  pince-nez were spec tacles.  Spectacles 
stay on however violent one's  exercise,  how
e v e r  warm the weather. Mr.  Lembke has in
vented a device for transforming eyeglasses 
into "pectacles.  Temple attachments are pro
vided whil 'h can be quickly and e a s i l y  c l amped 
onto the eyeglasses to produce the required 

I n q uiry No . 2 � S 4 . -For full  inform ation from 
parties familiar w i t h  the dest ructive rayages of the 
teredo to piling. 

Die work, experlmental work and novelties manufac
tured. American Hardware M fg. C o . , O ttawa. Ill. 

I n q u iry N o .  � S � 3 11 -For manufacturers of black 
oxide o f  manganese. 

I n quh'Y �o. 2 � � 6 . - I1�or manufacturers o f  black 
and green ground slate. 

I n qu i r y  N o .  '.! !il S 7 . -For makers o f  m acbinery for 
work lng peat ground. 

I n q u iry N o .  2!olSS.-F'or dealers in electric ceiling 
and desk fans. 

I n quiry N o .  2SS9. -For machinery for makinll 
horseshoe n ails. 

T n q u l ry No. 'l!S90.-For dealers in s m all engine 
castings. 

P I L L O W - S U A)I I I O L D J<J U .-'rILLY BA)[-
B A l lE I<, Yo l t a ,  ( ' a i .  The invention provides su

I
c'h<J,:�i�le �s':'d ���O�' b;{;;;OI��kers o f  rubber balls, 

mpans whereby the p i l low-sham may be held I n q u iry N o . 'lS!I'l. -For wbol esale dealers I n  
lll 'o p e r l y  in every l'espeet and yet the holder ba m boo for use in the manufacture o f  fnrnir,ure. 
made rea d i l y  a p p l icable to any bed without 
marring or injuring its fin ish.  

D E V I C E F O R  UNRO L L I X G  CLOTH O U  
O 'l' l n; U  1" ABU I C S .-H. L. UOSENTHAL, New 
York. N .  Y .  This deviee,  whleh i s  o f  simple 
eonstl'ut'tion,  i s  p ro vided w i t h  a revo l u b l e  
p l a tform and m e a n s  for contro l l ing the move
ment of the platfo rm. a l ong with means for 
receiving and sustaining a roll o r  bolt o f  
cloth removable from the p l atform, yet capable 
of ready interlocking engagement therewith, 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 

Please state the name of the patentee, title of 
the invention, and date of this paper. 

I r 1l u i r y  N o .  2 � 9 3 . -�'or m� kers of small go-cart 
w h e e l s  tJ inches h i g h  and rubber t.ire�. 

I n q u i r y  N o .  2S94 . -For dealers in � rti ('les for a 
F t.reet. fair, such os ru bber sandwi ches, candy bag-pipes, 
etc. 

I n q u i r y  No. � S 9 5 .-For deal ers in very thin sheet 
steel. 

In q ll iry No. 2S9 1 . -For d ealers in apparatus and 
c h e micnls used in the manufacture of Incandescent 
mantels. 

I n q qirY N o .  2S9!ol.-For manufacturers of sprinll 
m otor ceiling fans. 

I n quiry No . �S99. -For makers of small wool 
carding and spinning" machines. 

I n ll.ah·y No. �900.-For makers of carpet.cleaning 
machlll8ry. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

July 8,  1 902, 
A N D  E A C H B E A R  I N O T H A T  D A T E. 

lSee note at end of list about copies ot these patents. l  

A c i d ,  a p p a r a t u s  for making sulfurous, W", 
Wenz,,1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 412 

Advertising upviel', w iud actuated, U l'iblJs & 
.Hlorton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 002 

Aging 01' t l'l'u t iug spirits,  It. U. �cott . • . .  704 ,380 
Ail' COmpl'l'8801' ,  llyu l'u uli l' , 'V. J. Linton . • • •  704, 059 
Alkali Illl' t u l  sulfutl's from mixed solutiollS, 

sepurating, U .  Hoepfner . . . • • • • • • • • • . •  704, 036 
Ammonia comprpssul', J. '1\ Ludlow . . . . . .  704, 062 
Am����l���d,

a I\� . 
"��.

tcL . C�fl:� . .  ��� . .  

l��t
.
e

.
l'

� 704, 426 
Amllllll l itioll and watN' carrier and litter,  

portable,  H .  F .  L. Allen . . • • . • • • . . . . . .  704 , 427 
Animal trap, J. �. Moon . . . • . . . • • • • . . . . . . .  704 ,355 
Antimony oxid, making white, A. � .  Plews 704 , 367 
Autom a t i c  lubricator, A. A. l!'reeman . . . .  704,021 
Automobile, J .  D.  C a rrington . • . . . • . . . . . . .  704,206 
Awning fixtures, a ntirattler for, J. �ul-

livan . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  704,397 
Axle box, car,  O .  Newhoust, . . . • . . . • . . . • . .  704, 085 
Axle lubricator, R. H. G owan . . .  : . . . . . . . .  · 704,028 
Axle, vl'hidt" G. IIl'ck . . . . . . . . . . . . . . . • . .  704, 327 
Bag ti lling m a c h i I H ' ,  J .  L .  D rolwR . • . . . • . . . •  704 , 1 7 6  
Bug h o lup r, \Y . Hay waru . . . . . . . . . . . . • . . • •  7 0 4  2 5 1  
B a h ,  ti t ' , ,,�. '1'. Juhnson . . . . . .  0 • • • • • • • • • • •  704:04S 
Bulls,  llla ldng vlay illg, ]�. l\.pmpshall . . . • . •  704,463 
Bulls,  manufacturing playing, E.  Kcmp� 

sbull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  704, 464 
B a r r(' l finishing machhw, U. M. Varter . . . .  703, 994 
llul'rl'l,  wrought metal,  I� . C .  Phillips . . . . 7U4,il66 
lla t t p ri p s  awl in'ouuct thl'r('of, making piat('s 

fo r storage , ll. K .  Bess . . . . . . . . . . . . . .  704,252 
nattpl'�', \Y. T .  �l'ddon . . . . . . • . . . . . . . . . . .  704, 1 2 5  
B p d  lJo t toIll , P. n.  HOOlWY . . . . . . . . . . . . . . . . 704,215 
B l ' U  bottom, I!! !)l'ing, C .  B.  & 11\ White . . . .  704 41 6 
nt'd ra i l , 'V . T u c k e r  . . . . . . . . . . . . . . . . . . . . . . 704 ; 148 
Ik l l ,  W .  B . •  \ugir . . . . . . . . . . . . . . . . . . . . . . . .  704 , 2 89 
B t ' I t  fus tplH ' r , dasp, or lmc kle , M. Cochran 704, 437 
Bplt tigh t pl l P r , G. �\. . Hcilwingel . .  ' "  . . .  704, :�88 
Bih, I I .  .N ew lin . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 20() 
B icy cip , O. \Y. ( j r i tti t h s  . . . . . . . . . . . . . . . . . .  704 , 029 
B i c:r dp, I I .  B. Hillis . . .  o . . . . . . . . . . . . . . . . . .  704 , 31 7 
Biey c h ' , A. U. A mi t ' rsol l . . . . . . . . . . . . . . . . . .  704, 288 
Bieyelp <! t t a ehUH' l l t ,  l!'. 'Yo 'ra lley . . . o . . . .  704, 1 45 
Bie.r('}p humllp har, \\�. N. & 'V. N. \Vhi te-

I)", Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 1 59 
Hicyde �upvort,  It. O. 'Vilcox . . . . . . . . . . . . 704, 1 61 
Bicycles, a u x i l i a ry haml-operated driving 

mechanism for, I\. . 'VUlll l t' r  . • . . . . . . . .  704,284 
Bilge blOCk, J.  McCullough . . . . . . . . • . . . . . . .  704,358 
Blasting ca rtrldgt ', "" .  K i rsullov . . . . . . . . . .  704 465 
Bleaching v a t ,  l!\ '1'aylor t 't al. . . . . . . . . . . .  704 : 402 
Blower and comprt's�or, C .  Neumann . . . . . .  70 4, 360 
Boards, stacking of, G. Johnson, Jr . . . . . .  704, 260 
Boilt 'r  furnace, sh�am, I I .  B .  Meech . . . . . . 704, �53 
Bolstpr, C a rlson & Perrie . . . . . • . • . . . • . . . .  70:{, 093 
Bolt. Sl'P Door llolt.  
Book, a "-�(,ou l lt , U .  K .  Rosenberg . . . . . . . . . .  704 , 21 6  
Boring a p p a r a t u s ,  hydraulic,  G .  Schmidt . .  704,385 
Boring tool, t'xlHlnsihle, H. Liethegeller . . . .  704 , 0:'>7 
Bottlp filling and stoPPt"ring machine, P. 

Binns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 171 
Bottle or flask,  N.  D .  Read . . . . . . . . . . . . . . . .  704, 105 
Bottle or jar. E.  L. Livingstone . . . . . . . . . .  704, 482 
Bottles o r  j ug s  with beer, apparatus for 

filling, A .  Sch roedter • • . • • • . • • . . • • . . . . •  704, 386 
Box, E .  O .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 298 
Bracelet or the like,  E. P. Davis . • • • . . • . . •  704, 243 
Brake, J.  G. Alexander . • . . . . • • . . . • • • . • • . . •  704 , 229 
Brake mechanism, O .  l!\ Randall . • . • . • . . . .  704, 103 
Brake shoe, G .  A .  Woodman . • . . . • • . . • • . . •  70 4, 491 
Brick k i l n ,  T .  1\f. Wilson . . . • . . . • . • . . • • . •  704,418 
B room head, W .  Mansfield . . . . . . . • . . . . • • . .  704, 483 
Buggy boot o r  apron, H .  A. Sorensen . . . .  704,276 
Building matN'ial, M. W. Marsden . • . • • . . .  704, 066 
Burglar alarm, P. 'V. D unne . • • • • • • • . • . • . .  704,246 
Burglar alarm, C.  l!'ruehauf . . . • • . . • • . . . . •  704, 247 
Bustle, H. II. 'l'a)"lor . . . . . . . . . . . . . . . . . . . .  704, 146 
Button machine, T .  11'. Morrissey • • • • • • • • • •  704,356 
Calendar, C .  L. Post . . . . . . . . . . . . • • . . . . . .  704 , 208 
Campra, C .  E .  Hutchings . . . . . . . . . . . . . . . .  704, 334 
CanH'ra a t t u chment, photographic,  Robert� 

son & H u tchings . . . . . . . . . . . . . . . . . . . . . .  704,378 
Canwra, panoramic hand, N. Conti . . . . . . . .  704 , 438 
Camt'l' : t ,  photugra ph i c, C. E. Hutchings . .  704 , 335 
C a m p r u , photogT a p h i e ,  II . 11\ Purser . . . . . .  704, 370 
CamPI'a w i t h  roll film magazinp,  folding, 

C ,  P. Gop!'" . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 320 
Can bod;\' formillg machhw, W. So Case . .  704, 173 
Can ending or hen ding machine, Hodgson 

& Norton . . . . . . . . . . . . . . . . . . . . . . . . . . .  o .  704, 255 
Can hpad dt'livel'iug apparatus, H .  N .  Nor-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 ,2 60 
Can or j a r  covpr attachlllPut,  fruit,  G. E .  

Woodbury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,421 
Can tl' s t i n g  lllachine,  H .  N .  Norton . . . . . . . .  704 , 267 
C a n  testing machine,  'V . H. H. Stevenson 704,278 
Can testing machinp, G .  l!'. Leiger . . . . . . . .  704, 480 
Canning food products, J. G. Hodgson . . . . . .  704,258 
C a ndy dipping machinp,  F. Goldschmidt . . . •  704, 248 
Cane, magazim' torpl'l.jo, J .  II. 11"'ox . . . . . .  704 , �1 0  
Car brake, ratehet, I I .  Wi tte . . . • . . . . . . . .  o .  704, 227 
Car cou pli 1Jg , J.  B .  Thomas . . . . . .  704,223, 704, 480 
Car fender, J. 'r. Hodgi n s  . . . . . . . . . . . . . . . .  704, 461 
C a n  fpn<l P l', strppt, C. '1\ Stoelting . . . . . .  704 , 1 4 1  
Cur fcndpr, s t r p p t ,  C .  Zimm(�rmall . . . . . . . .  70 4 , 1 66 
C a r  guard g- a t e ,  railwa)� ,  H. W i t t e  . . . . . . 704, 22R 
Car guard rail ,  strppt,  \V. S. Bradley . . . . . . 704, 4�2 
Car side hpu rin g, r a i l w a y ,  C .  :E'. Huntoon 704, 044 
Car side bearing, railway, ·Northrop & 

Steinbrenner . . . . . . . . . . 0 • • • • • • • • • • • • • • •  70-t, OS8 
Car, tramway, A. Maurer . . . . . . . . . . . . . . . .  704, 067 
Car whepl holding devicE',  }1}. C . Desk in . . . .  704,474 
Cars, hand strap for street railway, 1\1. 

Straus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 14:) 
C a rbm'ptl'r, Hpad & Dovey . . . . . . . . . . . . . . . . 704, oa4 
Carriage top haekstuy, R .  C .  Schemmel . .  704,:1R4 
CarriPI'. Spe Package carrier. 
Carton, collapsiblp, C.  II.  Russ{�ll . . . . . . . .  704, 380 
Cashing sales accounts, Ill P a n s  for, li\ :m. 

An df'1"son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7( )4, 1 6S 
Ca sk closin g  llit'H I l S ,  J. J. H P I l I I i llgS(' 1L . . . 704, a29 
Chain m a k i n g  appa ra tu s , J. O i r lo t .  . . . . . . .  704 , 1 85 
C h a i r  a t t a chmP l l t ,  A . .:\1. Richards . . . . . . . .  704 , 1 0n 
Chair b ra ('p , A .  G rl l ( ' l l w u l d  . . . . . . . . . . . . . . 704 . 1 87 
C h a t p l a i Il l '  dUHP, .1 . R it tt ' J " . . . . . . . . . . . . . . . .  704 , 2 1 2  
Chp l1 il l l ' , W I l V t ' n ,  'r. If . & A .  N uylo r . . . . . .  704, OS;-{ 
C h u e k ,  l'o('k drill,  1\lcl I a J t · & 'r ra i l l l lP l' . . . . 704,081 
Churn 110W P 1', J .  A. ::\Iau(lox . . . . . .  , . . . . . . .  704,064 
Ci;:mr Ill a k p r ' s  hoard, A. C ,  ( ' H I l l h J" i ( I � ( '  . . . . 7 ( ) 4 , 2:m 
C i A" a r  or eigarpttp l i g h t i n g  c 1p vi< 'p , H.  \Y i l -

S O I l  • • • • • • . • • • • • • • . . . • • • • •  , • • •  , • • • • • • •  7i l-i, l U:l 
(,lo(' k ,  llrogT H m ,  O. D. H i t · t '  . . . . . . . . . . . . . . . .  704 , 1 08 
Clo( 'k , Kplf w i lH l i n A" ,  C. 1 I 11 1 ":.-;t . . . . . . . . . . . . 704, a�a 
ClotllPS line proll IWll d ,  .J . n. :\101 1 '  . . . . . • . •  704, o7:� 
C l o t h p R  l i I H' I'lUJlPort , n OI"(lon & na v i R  . . . .  704, 02(; 
Coek for gal'! hm'll ( , l 'K ,  K t o p ,  (L D .  O ihhs . . . .  70-t , !U !l  
C o ( ' k ,  splf ('los i n g ,  P .  H( 'h\\·pgpl . . . . . . . . . . . .  70-t, 1 21 
('O i l l  H (' t n a h'd nUH'hhlP, P. H. ( �a t t oll i H t . .  704, :n 2 
('olll poKi n g'  m a c -h i l l l '  k p,r l loard uttachmpn t ,  

\ ) .  W.  I" l'l\ t ( · IH'I' . . . . . . . . . . . . . . . . . . . . . .  7n4 , l H:1 
C ompu t ing' m u ( 'h i n p , 1<�. Ropnim;; . . . . . . . . . . 704 , 1 1 4 
( 'uok i l l g'  P�gK.  1 l l P H l l R  01" a p p a r a t u s  for,.  L .  I! .  � t o ( · k "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 1 41 )  
( 'o J )yhold l ' J " .  'Yo H.  F u :v  . . . . . . . . . . . . . . . . . . . .  704 , OU � 
( 'Ol'RP t ,  .J. E. Dooli t th· . . . . . . . . . . . . . . . . . . . .  704, 007 
( ' nt l l l ' ,  1 ' 1 1 ' < '11 " i ( '  lo( 'omo t i vi ' , n, �I. B r i l l  . . . . 70:� , !)R!l 
e m l l k  ha l lgp ) ' , "T. B .  1"1) 1 ' 1 ) ( ' 1'1 '  . . . . . • . . • . . •  704, 1 :1R 
C1 " I I .\ ' ( 1 1 1  Rh u l'llcll p r ,  A. P.  P('tl' l "FlOll  . . . . . . . .  704. :�6rl 
( ' r i l )  1 1 I HI t a l ll ! ' .  ('om h h l t ' d .  1 1 .  O .  D o r a n  . . . . 7( )4, 44::; 
Cuff' h()1d p r� [1'. J .  Rohp r t K . . . . . . . . . . . . . . . .  704, 1 1 1  
C u l t i va t o r, C .  W .  HI l ' p t( ' I· . . . . . . . . . . . . . . . . . .  704, 1 :n 
Cultiva tor. J. n. Ri(1fl l l ' . ,  . . . . . . . . . . . . . . . . 704,37() 
C l I J)f' l l a t i o l l  fu rll lleP . D. Laird . . . . . . . . . . . . 704 , 1!)R 
C U l'lpl'. h a ir, A. G-. n, H(,lIri . . . . . . . . . . . . . . . . 704, 390 
('l1r1'p1 1ts,  llwans for ('h ang-in g the tension 

( If ,  W .  M .  !1' a i r f a x  . . . . . . . . . . . . . . . . . . . .  704,45::; 
Curta i n  fix t u l'P,  S.  T ,  Nu k a shj i all o  . . . . . . .  704,205 
('n r t " i 11 poll' a n d  shade rollp l' hl'ackpt,  G .  1..1. 

Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 351 
C n t t l n g- woven threads, machine :&'01', J.  P. 

Rrc)llhy . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • • •  703, 986 
DamllPl', RtoVt\, E.  M.  Gleason • • • • • • • • • • • •  704,319 
Dams, Iml ld ing, A. D. Foote • • • • • • • • • • • • • •  704,181 

Desk, C.  .J;'. Depblanty . . . . . . . . . . . . . . . . . . . .  704, 47:1 
Disinfecting apparatus, W .  H .  Francis . . . . 704, 182 
Display case, F. B .  Deiter . • . . • • . • . . . . . . • .  704, 005 
Display rack, W .  Wbite . . . . . . . . . . . . . . . . . .  704, 157 
Display rack or stand, collapsible, Johnston 

& Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 34 1 
Door bolt, E. l1'ages . . . . . . . . . . . . . . . . . . . . . .  704, 1 70 
Doors, means for prevpnting dust, draft, 

and rain from entering under, J.  Crow-
ther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 441 

Draft equalizer, B .  Urepliu . . . • . . . . . . . . . • . .  704, 001 
Dredge, hydraulic, L.  W o  Batt's . . . . . . . . . . . .  704, 231 
Drills, water attachment for power, If. L .  

Wbitebead . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  704 , 1 58 
Driving mechanism, A. F. Spaulding . . . .  704, 220 
Drums and cymbals, pedal device for bass, 

W .  C. L. Evans . . . . . . . . . . . . . . . . . . . . . . 704 , 308 
Dyeing apparatus, R. I llingwortb et al . . 704, 191 
Dyeing apparatus, R. Weiss . . . . . . . • . . • . . .  704, 283 
Electric circuit thermal protector, F. B. 

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,439 
Blectric cut out, G .  N .  Oehmen . . . . . . . . . •  704 , 361 
Electric distribution system, C .  J .  A. Michalke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 704, 484 
Electric motor regulation, O. H. & A. lr. 

Pieper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 099 
Electric motors, protective operating de-

vice for, A. C. Eastwood . . . • . . . . • • • . . .  704,447 
Electric wires in buildings, j u nction box for, 

B. W .  Allen . . . . . . . . . . . . . . . . . . . .  704, 424, 704, 425 
Electric wires, ,vall plate or shield for, 

B .  W .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 423 
Eleetrical apparatus, circuit closer for port-

able, W .  Rocbe . . . . . . . . . . . . . . . . . . . . . . . .  704, 1 1 3  
Electrical transportation syste m ,  H .  l!�. 

I" reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,019 
J1Jleet1'odp, bath'ry, T .  A .  Edison . . . . . . . . . . .  704, 305 
Elevator boot or housing, pneumatic, C .  

Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703 , 983 
l�lpvator controlling system, ele('tric,  J. 

D. I bl<I('r . . . . . . . . . . . . . . . . . . . . . .  704 ,337, 704,338 
B lt-vatnr safpty d("viee, 'V o H .  W i l sey . . . . _ .  704,468 
�Jndlpss chain repl, J. lL Dunahoo . . . . . . . . . 704, 441} 
Engine. �('e I n t p r n a l  combu stion engine. 
EngiIl P  rpgulators, controlling mechanism 

for stpam, E.  Rpynolds . . . . . . . . . . . . . . . . 704,270 
Engra ving machine, R. Jay . . . . . . . . . . . . . . . .  704, 1 93 
Eyplet, J. U. Rhodes ( rpisslw ) . . . . . . . . . . . . .  12 , 008 
It'tu'p protector, ::\1 . G alley . . . . . . . . . . . . . . . .  704,31] 
Facing and binding, skirt,  W .  .J . Hay . . . .  704 , 033 
Fan case for blast fans, .T. T. Hopf' . . . . • . . •  704,03b 
Fastpnil lg device, string, E.  Flowers . . . . . . .  704,016 
l!'pcd water, burner, or like regulator, J. 

Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 342 
li'ecd water heater and coudenser, H. A .  

Fergusson . . . . . . . . . . . . .  0 • • • • • • • • • • • • • • •  704,454 
Fence making mach inE', E. E. Stewart . . . . . .  704 , 396 
Fencp, portable, J. Steinpl" . . . . . . . . 0 • • • • • • • •  704 , 277 
FelH'P post, A.  Henry . . . . . . · . . . . . . . . . • . . . . . .  704, 035 
Fibrous suhstanC'Ps, t reating, E. T .  Holmf's 704, 25S 
l;'illil lg indicator, L.  };" Dopllingcr . . . . . . . . . .  704, 442 
l!'ingpr ring, N. Rosell . . . . . . . . . . . . . . . . . . . . . .  704, 273 
Firparm single trigger, E. D. l1'ulford . . . . . .  704 , 02li 
l!' i rparm single trigger mechanism, E. D .  

�'ulford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 024 
�'ire PSCtlllP,  Nicp & Lapdlt'ill . . . . • • • . • • . • • .  704,086 
}1�ire escape, C .  Seessle . . . . . . . . . . • . • • . • • • • • •  704, 126 
Inshing rod line guidp, E. C. & E. M. 

Cattley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703 , 996 
Fly screen attachmpnt, A. M. Nelson . • • • • •  704, 084 
Flying machine, J. T. Rice . . . . . . . . . . . . . . . . .  704, 375 
l!"'olding box, B. B. McFadden . . . • . • • . • . . . • •  704, 080 
Food guard, A. )\'1. Stadelman . . • • . • . • • . . . . •  704, 139 
Formicaldehyde, composition for the produc-

tion o f  vapors of, J. J. A. Trilla t . . . • . .  704,490 
Furnace, C.  Phillips . . . . . . . . . . . . . . . . . . . . . . .  704,097 
Furnace for p rogressive metal heating, T. 

V .  Allis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 704,286 
l!'ul"naces, apparatus for recovering m inerals 

carried off in the fUmes from smelting, 
W .  R. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 199 

Galvanic battery, revel'sible, T. A. Edison, . 
704 , 303, 704, 304, 704, 306 

Game apparatus, M .  �. Wrigbt . . . . . . . . . . . .  704,164 
Game counter, E. T. Van Gieson . . . . . . . . . . .  704, 149 
Garbage hurner, domestic,  F. E. McGul'rin . 70 4,359 
Gas, apparatus for making carbonic acid 

or other, V .  W .  Riesberg . • . . • . . . . . . . .  704,272 
Gas g(meratol', Canton & Warring . . . . . . . . . .  703, 995 
Gas generator. acetylene, 1. L. Harris . . . • . .  704 , 032 
Gas generator, acetylene, A. Winch . • . . • • . .  704, 226 
Gas lighting mechanism, automatic, A. B. 

Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 391 
Gear, friction draft, Go P. Ritter . • . • . . . . . .  704, 1 10 
Gearing, C. H. Pelton . . . . . . . . . . . . • . . . . . . . . .  704 ,094 
Glass articles, apparatus for tbe manufac� 

ture of molded hollow, P .  T .  Sievert . . .  704,488 
Glass bottle making machine, C .  Leistner . .  704,055 
Glass, framing, Taluau & Scattergood . . . . . .  704, 400 
Glass, framing, J. Taluau . . . • . . • . . • . . .  0 • • •  704, 401 
Glass tank, L. Houze . . . . . . . . . . . . . . . . . . . . . .  704,040 
Glass window or similar obj ect and making 

same, stained, J .  Taluau . . . . . . . . . . . . . . .  704,399 
Gold saving machine, C. Ramos . . . . . . . . . . . •  704, 372 
Golf balls, manufacture of, E. Kempshall . . .  704, 462 
Uovernor, steam engine, R.  J. Patterson . • . .  704, 486 
Grader, road, J. I-I. Aldrich . . . . . . . . . . • . . . .  703 , 977 
G rinding dpvice, S .  P. Hastings . . . . . . . . . . . .  704, 324 
Urinding machine, J. N. Lapointe . . • . . . . . . .  704, 348 
Grinding mill, H .  G .  Johnson . . . .  0 • • • • • • • • •  704, 195 
Hamm(�r, .1. Dempsey . . . 0 • •  0 • • • • • • • • • • • • • •  704,006 
Hammer, magazine nailing, G .  1. Smith . . . .  704,467 
Harvester divider, J. Macphail . . . . . . . . . . . .  704,063 
Hasp fastE'ner, A.  L. Weston . . • • . • • . . • • . . •  704, 413 
Hat box, J .  M .  Bird . . . . . . . . . . . . . . . . . . . . . . .  704,431 
Hearse, D.  Johnston . . . . . . . • . . . . . • • . . • . . . .  704, 340 
Heater, A. H. Humpbrey . . . . . . . . . . . . . . . . . .  704,043 
Hpating sy stem, hot water, J. Ebersole . . . .  704, 009 
Heddle frame, T. J. Fuya t . . . . . . . . . . . . . . . . .  704,455 
Heel front abrading machine, shop, J. G .  

Buzzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,991 
Hidps 01' skins, machine for treating, Per-

kins & Parkhurst . . . . . . . . . . . . . . . . . . . . . . 704, 095 
Hinge, C. H. McCauley . . . . . . . . . . . . . . . . . . . .  704,077 
Bing(',  spring butt, Penty & Bullard . . . . . . . . 704 , 487 
Hoisting devicC", E. Stowell . . . . . . . . . . . . . . . . .  704, 222 
Hoisting machine control device, G. H. 

Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 271 
Hoists o r  el('vators, controlling system for 

( ' l p c t r i e ,  A. E .  l\facCOll11 . . • . . . . . . . . . . . .  704,264 
Hors(' holding devief' ,  1\1. Lopisieh . . . . . . . . . 704, 061 
Horseshop, F .  N. Cline . . . . . . . . . . . . . . . . . . . . .  704 , 1 75 
IIorseshop m a chiIH', 1\1 . J. Kelly . . . . . . . . . . . .  704, 049 
Hos(' o r  like pipps, apparatus for cleaning 

tlw interior of, Hyden & Simonsson . . . .  704,045 
HOSe> supportPl' hook, M .  B .  Hammond . . . . . .  704,249 
Hot air furnacf', G. H. l+'outs . . . . . . . . . . . . . .  704, 309 
Huh drilling maehiIw, mptallic, G .  H .  Ever-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 178 
Huh rUllIl P r ,  adj u $tablp, F. O.  Bailey . . . . . . 704, 290 
Ice runway, !1�. H. Eichhorn pt a l . . . . . . . . .  704, 450 
Igniter, C. /0. .  W i l ki nson . . . . . . . . . . . . . . . . . . .  704,417 
I ndicator. -,pp :b�i1ling indicator. 
I n sect trap, H .  A.  B iprley . . . . . . . . . . . . . . . .  704, 293 
Inspctichlp a n d  fprtilizPl", Emig & K rout . . . .  704,0 13 
I u sulator, J. E. Calvin . . . . . . . . . .  0 • • • • • • • • •  704 , 1 72 
I n tt'rnal combustion pngiup , 11' . Listpr . . . . . .  704 , 060 
1 1'0 1 1 ,  manganpsc, and alloys of tht'st' metals 

by aid of p lp(,t rici ty , manufHetul'e of, 
A. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 39:':: 

.Jar covp r rPllab'ing tool, I�. �arr . . . . . . . 0 • •  704 , 2 1 7  
Journal bpariI Ig- a w l  a i l' comvressor, com-

bined, C .  I;'. I l ll H o ff; .  . . . . . . . . . 0 • • • • • • •  704,475 
]\.IW(' joint o r  h i l lgP eOll I lP('t iol l ,  G. W .  

G l"PPll wood . . . . . . . . . . . . . . � . . . . . . . . . . . . . 704 , 321 
I\.Jloh�,  dpvict' fo r llut)' i n g  h u rd ,  .J .  W .  Mut-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,357 
Lahpl holdt,l '  fast p l ll' l' , .J. It. Thorn p  . . . . . . . .  704, 404 
L a c i n g  dpv!t·p,  B.  Ha V( l.\, ( '  • • • • • • • • • • • • • • • • • •  704,381 
L a d l l A"  H t n d ,  L .  L .  H.nsspll . . . . . . . . . . . . . . . . .  704, 1 1 8  
Laddpt' ,  R. I� . H( 'ott . . . . . . . . . . . . . . . . . . . . . . . 704, 123 
L u m p .  F. J. C 1 { ' H l"P . . . . . . . . . . . . . . . . . . . . . . . .  704 ,299 
L H m p  hm·lH--' l'. II. 1 1 .  Z i nl ln (' l"mal l . . . . . . . . . . . 704, 422 

Lamp, i n e a l ldNl(' P l l t  gas,  L. T. Alton . . . . . . .  703 , 978 
LH lll 1 )  R upll ( )rtil l � dpv! t�(', l'lpctrie , W .  l!�. 

I-�I'P,,'stPI '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703 , 984 
L H N t i n g"  lll H C ' h i t lP , IHlPumatie,  C. K. P i c kles . .  704 , 098 
L u t h p  anxUha,r u ppli a Il C'P , H. H . Croker . . .  0 704, 440 
Lathil lll,  metalli( · .  I" , A. M it('hell . . . . . . . . . .  704, 072 
Lt' a f  holner. C .  P. Weaver . . . . . . . . . . . . . . . . .  704, 410 
L('ather laep ('uttpr, G. O. Bjorkander . . . . . •  704, 294 
Leathers, varnish for making enamel o r  

patent, H .  c .  M c K a y  . . . . . . . . . . . . . . . . . .  704 , 082 
LedllPr, J. B. Winn . . . . . . . . . . . . . . . . . . . . . . .  704 , 420 
I..Ipmon squeEzer, J. G. Bulloch . . . . . • . . . . . .  703, 988 
Lettpr sheet and envelop, combined, H. V. 

Wagoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 153 
Leucogallocyanin and making same, C. De 

la Harpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 704,301 
(Contmued on page 45) 
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JULY 19,  1902. Scientific American 
Level and pluwl" cumbined, R. W. Pritt . . 704,369 
LpVt�l, gravity, f-i-. Seyffarth . • • • . • • • • • • • • • • •  704,219 
Life Pl'PSPl'VPl', G .  B. f'onli:'Y . . . . . . • . • • . . • . •  704,000 
Linoll'Il 111 , machine for the manufactul'(, of 

illlaid, n.  K.  ::\h .. lvin . . . . . . • . • •  704, 068 to 70-1-, 070 
Liquid delivf'ry appuratus, Sheedy & Camp-

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 129 
Loading' appal'ULlS, J. Straub . • • . . . . . . . . . . •  704, 1 -12 
Loads, lllPuns for moving hay, A. Sc·hulz . •  704 , :{,s7 
LO('k, A. It. Fel'guRson . . . . . . . . . . . . . . • . . • • .  704, l.sO 
Locomotivp cylindpl' circulator, Sheedy & 

(;uIupuell . . . . . . • • . . . . . . . . . • . . . . . . • • • • .  

LOl'omotive sanding uevice, .J . C.  Hoover . •  

Loom , lIarrow warp, .J. C. Bl'ooks . • • • . • • . . .  

Loom 8huttlp, L .  "...- . Camphpll . . . • . . . • • •  

Loom takp-up, F .  C .  Gprtill . . . . . . . . . . . . . • • •  

LOOIIl . weft rf-'pleni�bing, )1001'(' & Clark . . . .  
Looms at intpr'vuls, IllPallS for stovping, G .  

704 , 1 :)0 
704, 0:17 
704,�D5 
703, n92 
704 , X 1 4  
70-1, 485 

.\. Cl.l!f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 486 
�lagrli:'to therapputie apparattu�, .J. Burry . .  70:�,989 
)Iatchps, making, "...- . H .  Parkpr . . . . . . . . . . .  704,09] 
�Ip(umring im;;trmnent, Go oJ. Luck . . . . . . . .  704,263 

WOOD or METAL Workers�� 
Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

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

SENECA FAllS MFG. CO. 
695 Water St., Seneca Falls, 
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)-1l'tal ShpptR, produ('ing, T .  V. Allis . .  0 • • •  704,287 SH IlJPARD LATHE CO • •  133 W. 2d St., Cincinnati, O. 
)Iilling machine, Smith & Lf'ps . . . . . . • . . . . • •  704 , 1 :3 4  
�lolding machine, sand, J. J. McClelland . .  704,m8 T H E E U R E K A  C L I P  Hop holdpr and wringer, Ao ,\V. Smith, 

704 , 182, 704 , 1 33 
)Iotioll, means for transmitting rotary, P. 

I Spool for sand reels, ete . ,  K. Chickering 704,435 
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�talllp, hand, L. J. Hendershott . • • • • •  0 • • • • •  704, lSt) 
Stamp, hanu, J. Durand . . . . . . • • • • . . . • . . . .  704, 302 
Starch or oth('r am.\'lacpous substances, 

manufacturillg riel-', Leconte & Loise· 
lpt • • • . . . . . . . . . . . . . . . . . . . . . • . . • • . . . • . .  

Htatioll indicator, Smith & rrarrant . • . . . . • .  

Stea1ll and oil SPlla.ratol', N. ]1'rh�sdorf . . . .  
Stpam plant purge fpediug apparatus, J. 

704, 349 
704, l B5 
704, U22 

Angell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 469 
Steel'illg and braking dpvict', C. F. ""'eeber, 

Jr. . . . . . . . .  0 • • • • • • • • • • • • • •  0 • • • • • • • • • • •  704,15ti 
Stirrup, C. 'V. GillpKIJip . • . • . • . • • • • . • • . • • • . •  704, 1t14 
Stove, I�. J. Lahan . . . . • • • . . • . • . . . . . . . . . . . .  704,031 
Htov(', gas, II. BulIsur . . • • . • • • . . . . . . . . . . . .  703, 982 
�toVl', heating, L. Howaru . . . • • • • • • • •  0 • • • • • •  704,a:U 
Stove, heatilIg, J. L. Bangh·y • . . . . . . . . . . • . .  70-1-, 470 
Sugar juicl's, purifying, H. Gouthiere . . . .  704, 027 
Surgical instrument hingt', Pilling & Bal'-

UPI' • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  704,2U7 
H\l�lH'IHI('l's, C. Hluollluf:'rg . • • • • • • • . • . • • • • • . .  70:i,981 
XWillg, A .  C . •  Jaeobs . . . . . . • . . . • • • . . . . . . . . . . .  704,lH2 
Swit('ll and lightning atTl'stel', comlJilled, W . 

. J. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703, 980 
S'wi{('h motor, l'PV(,I'Sillg, J. D. Ihlupr . . . . . .  704,:J:W 
Hwiteh Rtanu attadlllH'ut, II. F. Oug . . . . . .  7()4,3():� 
Switchi1lg appuratus. C. l\1icbalke . . . . . . . .  704, 202 
'l'appl' g-rindillg ut'vic<', ",V. Y . .Allell . . . . . .  704, 428 

\\...-. Dunnp . 0 0  • • • • • • • • • •  0 • • • • • • • • • • • • • •  704,243 
)lotor. SeE' Rotary motor. 
�[usil' holder, A. D .  Crist . • . . . . . . . • • • • • • • • •  

'\ln�h' rptainpr, shept, .J. Rawlins . • • • . . . •  

�l1t 10l'k ,  G. H. Layng . . . . . . . . . • . • • • • • . •  

;'\;ut loek, F. K .  PopplewelL • • • . . . • . . . . • . •  

704,00;] 
704, 104 
704, 05:3 
704, 101 
704, :382 
704 , 1 62 

The most useful article ever invented 
tor the purpose. Indispensable to Law
yers. Editors, Students, Bankers. Insur· 
ance Companies and business men gen· 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man-

� i�:i�:��::l���' �l�{d l�tel�����;�(: 
. 'sig��i; ' ���bil��d 704, 02:J 

(li:-:.tl'ict, C.  Selden . . . . . . . . . . . • . . . . . . . .  704,127 � Tdpgl'aphie safpty devict·. S. R. "Tright . 0 704, 165 
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J: . .  �: 704,268 
Xut lock. R. D. Hughps . . . . . . . . . . . . . . . . . . .  . 

Xut, lock, P . .  J. ""'-il�Oll . . . • . . . . . . . . . . . . . •  

Oil. apparatus f()r separating naphtha from, 
K R. Belson . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 0 1 1  l,fi�

t
c�

e
.� tgox«i�r1f"!�:::�ld���Y. -----

Oil lmrnpr, E. B. Ra.vmonu . . . . . . . . • • . . . . . .  704,:n4 
OphthallllOI!wter, refraC'tol', H. Yan Patton 704, 150 
01'(' testing tablet, II. E. -n�ay . . . . . . . . . . . .  704. 409 
Orps, apparatus fol' concpntrating magnptic 

il'Oll, T. A. Edison . • . . . •  0 • • • • • • • • • • • • •  704, 010 
Ov('n, H. A. I-IPlll IT • • • • • • • • . • • • • • • • • • • • • . . •  704,328 
( )VPlI, );;:uockdoWll ,  "...- . JI. Dahman . . . . . . . •  704 , HO O  
Paekage carrip)·, O. :\1.  Pond . • • • • • • • . • . . . .  704, :i68 
Paddlp wlwel, P. }�xlhH' . . . . • • . . . .  704 , 477, 70-t-, 47S 
Padlock, F. ,Yo Pinson . . . . . • . . . . . . . . . . . • . .  704, 269 
Pail. wa�b, F. E. Lihpuow . . . . . . . . • • . . . . . .  704,481 
Pa)JP!' ('oating Illa('hhw • . r .  Cbpvalipr pt al 7()4, 4:34 
Pa)JPl" t'utting- awl t'ollating- machint', -nT. 

Tellul'ian, J. A. B. LOvf:'tt . . • • • • • • • • . • • . . .  704,350 
T('n�ioll de-vicl-', H. A. Webster . . . . • . . . . . . .  704, 4 1 ]  
Thpl'mostat, A. Roesch . . • • . . . • . . . •  0 • • • • • • •  704 . 1 1 5  
rl'hi11 ('OnpliIlg' antirattlf'r, J. E. ,,"'-hitncy 704, 1 60 

�8u U S E  G R I ND STON E S  P �l�:�h;���br��;��:(�:';;-Ill;:;l '�' ��
w
t.

e
l��y�:.� : : z.g::n� 

:r;o��nr';;1 ��d ��I;r.��JJ��ed��I:"'-�;: I rrire
�l1l'�l���

re
fo�

tt
\�
l
)�g[�:;{��Hl�f,!

O 
c�

h
���re��T�� kept. in st·ock. R,=:member, ,!e make a wired·on cnshion, (; . ]{()bson . . . . . . . . . . 704,2] 4 speClaltyof seleCtIng stones for an spe- TolJaceo box a1l(1 euttpr, combined, Lap. mal purposes. � Ask for catalogue porte & Bapti�tl' . . . . . . . . . . . . . . . . . . . . . .  704,032 

The CLEVELAND STONE CO. 'l'ubaC'C'o hangP!', W. ill. Kpt('hin . . . . . . . . . .  704 , l f)(1 
2d Floor .  Wi lsh ire. C l eveland, O .  

Y.  Deal' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 472 
PapPI' fppdpr. }J.  Dulllnwl' . . . . . . . . . . . . . . . . . . 704, 444 
PHIW!' maC'llillP ('011('11 roll atta('hmPllt, 1<\ 

GAS O L I N E 
E N C I N E S 

t�. J.leEvoy . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

}'P1I , fountaill. "...- . F.. Lilltlsay . . . . . . . . . . . . .  . 

�g!:g�� Marine & Stat i o nary 

704.:l07 from 1 -4 to 1 6  H . P. Pprsw'ctogl'allh. O.  Eiehpnbf'rgPt' . . . . . . . . . . .  . 

Photogl'aphi(' or �imilal' u}lparntll:-l .  :1(ljm:;t-
abli:' snpport for, P. ThilL . . . . . . . . . . . . .  704. 403 

Photogl'aphk prill tR .  l'l'vnlving triIllmt'r for, 
.r. J.Iath('iu . . . . . . . . . . . • . . . . . . . . . . . . . . . .  704, a52 

Photographi(' view fimlpr, RohertsoIl & 

A thoroughly satisfactory engine at a moderate price. 
Write for catalogue. 

T H E  C L I FT O N  MOTOR W O R KS,  
233 E. Clifton Ave., CinCinnati, O. ----�------

Torpedo UTId mpans for IH'opplling samp, A. 
I,Jingt'l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Toy, tH't'inl, l�'. M. Osgood . . . • . . . . . . . . . . . . .  

Toy bank, O .  G .  CrannpU . . . . . . . . . . . . . . . . .  . 

Toy milk wagoll, II. T. Kingshury . • • • . . . .  

Toy, mnsical, H. P. Brown . . . . . • . . . . . . . .  

Train manipulu tiolJ, system of, L. A. & C. 

704, 050 
704, OHO 
704. 239 
704,:{4(l 
704,2 :!:! 

I. �'rpedIllan . . . . . • • . . . . . . • • • • • • • • • • • . .  704,020 
Training apparatus, J. l\Ic)Iaster • • • • • • • • . .  704,26G I Trap. Hee Animal trap. 
Trpp limb snppol't, S.  T. HalL • • • • • • • • • . .  704,O;:n 
Truck, baggagp, (}. \Y. Burton • • • • • • • • • • . •  70�.9nO 
Truel{, car, B. Haskell . • . . . . . . . • • • • • • . . . . .  70-1- , l RS 
Tulip drawing machine, J. Gicshoidt . • • • . . • •  704 , 3 1 G  
Type carripr action and means for mounting 

same, ��. X .  ".,.agnpr • • . . . . . . . . . . • • . . . .  704 , 1 52 
Typewriter COVPl'. II. P. Childrf:'ss . • . . . . . •  704, 2�7 HutchillgS . . . . . . . . . . . . . • . . . . . . . . . . . . . .  704, :-n9 

Pianoforte wrist :omppOI'tillg' attachment, A. 
�I. .rOIH'S . • • • • • •  0 • • • • • • • • • • • • • • • • • • • • • •  

J-}i('k, coal, }<'.  }-[orn . . . • . . . . . • . • • • • • . • • • • • . •  

704, 343 
704. 0:l9 
704, 2:]8 
704, 1 1 (j  
704,274 
704, 240 

---- TH E  FRANKL IN  D Y N AM O  TY
P�:�;��f

er 
. .  ��'.".�l:: . .  �::��.I:i��, . .  �: . �: . .  ��

i
: 704, 218 

Pipp or continit, i\. \Y. Cooksey . • • • • • . . . . . .  

Plant protp<-1ol' . .  J .  ",Y. Ro�s . . . • • • • • • • • • • • • •  

Plm\', riuing, R1Wf & Tomlinson • • . • • • • • . . . •  

Pl()\\,. "'11ppl, B. Cross . . . . . . . . . . . • • • . . . . .  0 
Pot fol' ( 'oBtaining Rhpl1a(', ptc. , "...-. JJ. 

:\I()l'l'iH . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  . 

Potato (liggPl' , .J . L. IngPt'soll . . . . . . . . . . . . . •  

Potato digging machint-" o P. O. AndrewR . . . •  

Printing appal'utuR, 1 )111t-", R. B. Whinery . • • •  

Printing PI'PRS, "...- . �('( )tt . . . . . . . . . . .  0 • • • • • •  

Pl'illtillg" prpss envplup fp{'upr. M. "...- . Lilly 
Pl'intH. rnaf'hinr' for making blm', R.  A. 

704,204 
704,046 
704 , l Gn 
704,410 
704 , 1 2 4  
704, OGS 

Vfie FRANKLlN 
Model Shop 

50 Watts, 1 0  Volts, 5 Am peres 
3,000 to 4,OGO revolutions. Sets of Illate
rials, finisbed parts, complete machines. 
Ifor amateur constructi()n-very efficient. 
Will dri ve a dental engine. sewing ma
chine or small lathe  ; run as a generator. 
win furnish current for six &-candle 
�,::;,��.$lt;;\l:t�v�ft�fo�6c<rr,c:fa�09. C

o
m-

Parse l l  & Weed . 1 2 9· 1 3 1  W .  3 1 st St . ,  N .Y.  

Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 2:12 Search I.ights, Electric Gas I.ighters. 
Pl'oje('ting appal'atus, R. H. Edwarus . • . . . •  704,44n p u � h t h e  
Pl'oppIlillg' rh-'vicp, boat, F . •  J .  GleuRoll . . • • . .  70-l-, l S() I " plate " or lev· 
PnIlp.\" anu band powet' transmitting ap- er, it lights. 

� . �(r ' !'lEW STANDARD I!I I �  pliHllf'P, J .  ilIoorhuust' . • • . • . . • . • . . . . . . .  704, 20:� I }1'or all uses 
Pump, (·Plltrifllgal. II. SnlzPl· . • • • • • . . . • . . . .  70 4 , 1 4-1- where candles, 
Pump, 1'otal',\' , ,Yo 'V. "...-�till\\'right • •  0 • • • • • • •  70� , 224 �amp8, etc., a$� Electric �earchlight. 
l:nmp slwtion piI!P str�LiI1�'r, "T: �. Empl'son 70� , �J1� b�nJi�fP�:'express prepaid. Extra batteries. 35 cents. 
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. 
i;e'a'�itt �g:i:(�g� New Standard Electric Gas Lighter. 

PllllCh amI t-lheal':-l, l'omhillt-'d, .J. F. Kiduer . •  704, :�44 $1.50 each. 
PURh amI Hwitl'll, eleetrical, IIarcourt & T .. lo,\�u . . . . . . . • . . • • • . • • • • • • • • • • • • • • • • • •  

Puz7.1p. :J. II . O ·Bprn . • . • . . • • • • • • • • • • • • • • • •  

rrypewriter 's copy holder, A. Ryuen . . . . . . . .  704 . 1 1 9  
Typewritillg machilll-', R. ::\1. Bullard . • • • . •  703. 9S7 
Typewriting Ill:lf'hi11 (', T. D. Robinson • • • • • .  704 , 1 1 2  
Typewriting machiIw, N .  C. Darrow • • . . . •  704, 242 
TYPf'writing ll1aehhw platens, follower plate 

for, C. F. Lagallke . . . . . . . . . . . . . . . . . . . . 704, 479 
Gmln'plla runll('r retainer, W. S. Seymour 704, 128 
Valvf', K .  Z .  NOI'rington . . . . • • • • • • • • • • • • • •  704, 087 
Valvf', tinshing, J . O. Rathbun • • • • • • • • • • • •  704,211 
Valve, tank, S. J. Asbell . . . . . . . . . . . . . . . . . .  704, 2:l0 
Vehiele body, C. F'. Putnam . • • • • • • • • • • • • •  704, 209 
Vphicle brukp, C. B. Fairchild • • • • • • • • • • • •  704, 452 
Vehicle hrakp, automatiC, E. G. Stone • • • •  704.2S1 
Vehicle propelling means, A. Rieber . . • • • • • •  704 , 377 
Yf'hirlp, stPHIll propel1l-'d, H. K. Hess 

704, 253, 704,254 
Yehic1p stpering and eon trolling device, road, 

M. D. Porter . . . . . . . . . . . . . . . . . . . . . . . . . .  704,1 02 
yphielf:' whppl, motor, G. O. Venner . • .  0 • • • •  704, 151 
\"t-'}ocirwup and wagolI, combined, E. L. 

Ho�v . . . . . • • . . .  0 • • • • • • • • • • • • • • • • • • • • • • •  704, 041 
Vf'nding apparatus, I1PWSlmper, L. C.  Over-

peck . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  704,466 
Vpnding machinf:', coin opf'rated, P. G. 

l\IaeLpun 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • •  704,201 
\"Pllel-'l" sliet'r, ,J. N. Roberts . • • • • • • • • • • • • •  704,213 
Y('nti1ator and mirror protf'ctor, W. C. 
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PAINT that PLfASfS 
by i t s  permanent beauty and wonderful 
durability, as well as its • .  preserving " pro
perties on wood or metal is 

Dixon's Silica-Gr aphite Paint 
Lasts four times as long as other paints 
and always looks welJ , as it never fades. 
Non·poisonous, no bad odor, cause::; no colic 
or cramps in workmen. Color cards free. 

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

T H E  H A L L  
B RASS P I P E  WREN C H .  

A PERFECT TOOl. 
WITH I<'RJ (;THl N G R I P. 

Bus�ings for all sizes and shapes. 
H igh ly polished pipes made 
up witbout scar or injury. 
For Circulars and Prices 

W A LWORTH M A N U FACT U R I N G CO. , 
1 2 8 TO 1 3 6 FEDERAL ST. , BOSTO N ,  M ASS.  

pllqNlsM1NE ___ _ 
The most marvelous metal polish 

in the world. 
Contains no AcidR or anything injur

ious to the Metal or Hands. 
Produces a wonderful brilliant lustre 

on Brass, Copper, 'l1in, Zinc, Silver, 
Nickel and all Metals. 

A few rubs and the article is band· 
80meJy burnisbed. 

\V ilI not soil the bands or leave depo· 
sits in corners 01' surface of the metal. 

\Vi l l  restore burnt or rusty lS ickel on 
Stoves to its original l ustre. 

Put up in cans at prIces as follow8 : J.2 Pint, 25c. 1 Pint, 40c. 1 Quart, 6I)c. 
If yonI' dealer dl)es not keep it wrtie 

dil'ect to J. C. PA U L  &; CO .. 
59 Dearhorn St • •  ehicago. 

Also for Bromide Enlarging, Copying, Photo·Engraving. 
Intensely brillbtnt. very portable, burns kerosene, costs 
1 cent per hour. Send for l ists includjng' Stereopticons, 
Moving Pictures, Slides and M i"croscppes. 

WILLIAM�, BROWN & EARLE. 
D ept. 6, 9 1 8  Chestnnt St .. Philadelphia. 

. . . Upright Drills . . .  
Complete line. ranging from our New 

Friction Disk Drill for ligl:it work to 42,inch 
Back Geared. Self �'eed Drill . Send for 
Catalogue and Prices. 

W. F. &; J OHN BARNES C(). 
(Establishea 18;2) 

1999 Ruby St., Rockford, Ill. Haeking apparatus, D. Beehp . • • • • • • • • • • • • •  

Rail fa�tenpl', .T. :\1. Spaulding • • • • • • • • • • . •  

Rail joint. T. IIuberdeau . • • • • • • • • • • • • • • • . •  

Railway bumping post, P. Hcanlin . . • • . . . .  

Railway contact systpm, plpctrie, �r.  B. 

704, :)22 
704, 081) 
704,292 
704,221 
7U4 , l !lO 
704�273 

Good for one year in any home. (New cel ls by man,.40c. 
Quantities, �H6 per hundred.) Money makers for brIght 
��?t�·ol�"lfN;.:"��

e
-$es:ll�t.�M�::to�l!:·i;.t�� 

�1("Bri<le . . . . . . . . . . . . . . . . . • • • • • • • • • • • •  

Yt'��(-'l, bulk cargo, .r. R. Oldham • • • • • • • • • •  

Yoltagp rpgnla tor, T. �I. Pusey • • • • • • • • • • • •  

""'agon, dump, B. Ho Glpason • • • • • • • • • • • •  

1Va8h8tanus, hatbtul)s, etc. , fixture for, A. 

+g::2�� OR.E ST 
�g!:�i� 3,  5 ,  7 H . P. M OTORS . 

PatC'h . . . . . . . . . . . . . . . . . . . . . . . . .  704, 0\)2 , 704, On:� 
H.ail'\\'a�y rail joint, ,,"'-. .  J. .Austin . . . . . • . . . .  70a, H7!) 
Hanway �ander, J. QUilL . . . . • . . . . . . . . . . . .  704,210 
Railway �emaphorE', pte . ,  \Y. D. Farrell . .  704,015 
Railway signallillg system, A. "-? Knep . .  70-!,:H7 
H:lil\Yay switeh, ,,"'-. \Vhal'ton, Jr  . • • . . . . .  704 , 4 1 4  
Railway s\Yitchps and signals, e1pctrical ap-

paratus for opf'rating, rr. Ducousso • • . •  704 , 177 
Railway tie, B. H. Smith . • . . . • . . . • • • . • • •  704, :m-t 
RailwHY ,vag-OilS in loading or ullloadiJlg, ap

paratu� for controlling, )Iil1er & Yat('s . .  704, 354 
Railwa.r�, automatic stop-signal for, T. rr. 

ChalOlwr . . . . • • . • . . . . . . . . • . . . . • . . . . . . •  704,174 
!tak .. and stacker, combiwo-'u, J. H. Kiuds-

vatpl' . • • • .  _ • • . . . • . • . . . • • • . • .  0 • • • • • • • • •  704,345 
Itp('lining ehair, adjustaule, J. E .  IIangf'r 704,459 
R�-'frigprating plants, ammonia purifier for, 

.J . Sf'heiupman . . . . . . . . . . . . . . . . . . . . . . . . . 704, 382 
Rt'frigprating- plants, purifyillg refrigerants 

in cirCUlation in, J. Seh('iupman . . . . . . .  704, a83 
Hefdgf'rator car ice tank, '1'.  B. Kirby . . . •  704, 197 

TRUSCOTT MARINE 
MOTORS. 

The simplest, 
most powerful, and 

speed g:�:.�::
t 
engines 

of their class upon 
the market. 

Made single, double, and triple 
cylinder, both two and four 

cycle, ranging from 1 to 40 H. P. 
Oatalog for the asking. 

Trmcott Boat Mf[. Co ., 
ST. JOSEPH, MICH. 

Itpminder system, pel'lwtual, B. Pirosh . . . .  704, ] 00 3 000 D Hespiratol', G. L. Fowler . . . . . . . . . . . . . . . . . .  704,0 17 , eg rees 
HJwostat, A, C .  Ea�twood . . . . . • . . . . . • . . • • • •  704, 44S of heat exist in the cylinder of ltuIJP grip for snatfting, .J. II. 1Vallacp . . . .  704,282 working gas engines, which assists Rotar.r t-'ngine, A. T. Stimson . • • • • • • • . • • •  704, 280 in causin� the igniters of all regnotary motor. 1'. LT .  Gray . • • • • • • • • • • • • • • •  704,456 ular statIOnary engines. except Rull', n . .\I. ( i-Pl'Hl'lli ll . . . . . . • • • • • • • • • • • • • • • •  704 , :n3 the Hardy lUotor to stick, wear 
�af('ty dpvj(·p. A. HUlldh . . . . . . . . . . . . . . . . . .  704 , ;�!18 out and �ive trouble ; we do not 
:-;a8h lJalun( t' (·olllw('tion. A. "Teingaertner 704,225 �I�:r
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c
��l�itd��� �:�g f�:��-'l�rr, .\�\. E����:�r{���, : : :  : : :  : : : : : :  : : : :  �g�:��� -IlO moving parts exposed to heat. 

�ash 100'k ,  C. �tilllpSOll . . . . . • . • • • • • . • • • . •  704, 279 4-horse, 80 e lei���t��
ghts, 1 hour-

��;�!�;� ti
l
.
a
t'R!�li:-'(;r��s . �: . .  ��.

t�� : : : : : : : : : : : :  fg!:6b� 1IARUY MOTOR \VOUK8, Ltd. 

Xpal hwk, C. .r. ltpynol(}s . . . . . . . . . • . . . • . .  704, 1 07 Port JlurOJI, Mich. 
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1). \Yinclolph . . . . . . . . . . . . • • . • • • • • • . . • •  

".:rashing ma('hinp, E. F. Miller . . . . . . . . . . .  . 

","'-atch uial illuminator, F. l\J. Durkee . . .  . 

Watch prot('ctor. F. A. Chervenka . . . . . . .  . 

"?atf'r eloset velltilator attachment, S. C. 

704, 4 1 9  
704 , 071 
704,44(1 
704, 2:J(J 

Bro\vll . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  704,471 
""atpr heating apparatus, E. W. Higbee . •  704, :�:m 
"rat('1' pnrifying apparatus, J. Davis . . . • . •  704. 244 
'Yater wlweI, S . M. 'l'hnrman . . . . . . . • • • • • • •  704, 405 
""'avp motor, E.  ChaqlH-'ttt-' . . . . • • • • • • • • • • • •  70R,})!)H 
,Ypf'ding implement, B. SandIe • • • • • • . • • • • •  704,120 
\Vpighillg apparatus, J. ::\Ianps . • • • • • • • • • • •  704, 06G 
""'eighing Illal'hiIw, automatic, F. Barto • • • •  704, 429 
,,-"'-p11 rig, E. A. IIanlison . . . • • • • • • • • • • • • • • •  704,250 
,,!plIs, pxpanding reampl' for oil or arM 

tf:'sian, J. P. Sulith . . • • • • • • • • • • • • • • • •  704,136 
"Thppl. Spe Paddlf:' wh('Pl. 
Wheel, W. T. �I. BI'\\nnemer . . . . . . . . . . . . . .  704 , 234 
Windmill, L. A. IIaig-h t .  . . . . . . . • • • • • • • • • •  704, 030 
"Tire, wf:'aving, C. "r . .  James . • . . . • • • • • • • • •  704 , 3:�9 
"rood fluting machitH', B.  Rawson . • • • • • • •  704, 37:� 
Woodworking machinf', Dndi:"k & Df'mbowski 704 . 47ti 
Woouworking machine prf:'SSUrp device, J. R. 

'rhomas . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  704, 147 
Wrench, E. L. Utley . . . . . . . . . . . . . . . . . . . . . .  704, 407 

DESIGNS. 
Badge, Ao E. Lyon . . • • . . • • • • • • • • • • • • • • • • • • •  Bti,973 
Bottlt-', 'V. M. McCormick • • • • . • • • • • • • • • • • • •  35,97ti 
Box, paper, P. B. MYf'rs . . . . . • . . • • . . . • . • . .  :15, 977 
Spoons, forks, (ltc., handle for, II. IIillboIll 

35, 974, 35,97;' 

:'h'uling wax ('all, till, "...- . B.  �lo.rt-'t' . . . . . . . .  704,075 E L EV E N - I N C H  S C R E W  Xemaphol'P signal, automati(> plpf'tril', .r. TRADE MARKS 
sppa�{tol�t"I:

P
c\;t·I;.�. : : : : : : : : : : : : : : : : : : : : : : : :  �gU�� C U TT I N C LAT H E Boots and shops, Perkins, IIurdJ' '& Co . .  38, 566 

�(-'wing and welt lwn'ling l1l:t('hiIlP, �ho(' , .J. For foot or power as I Boots and shops, Ullitpd 'Vol"kingmpu' s  Boot 
B. Hadaway • • • • • • • • • • • • . . . . . .  70 4, 457, 704, 458 wanted. Has power aIHi Shot, Company . . . . . . . . . • . . . . . . . . . . .  38, 567 

S('-\yillg' Ill<H:lIine fp(,lli l lg l1lPchunism, D.  )1. cross fepd and �om- I Bl'tlshps, hair, Hail, tooth, and lIt'sh. �'lol'-
Smyth • • • • • • • • • • • • . • . . . . . . . • • . . . . . . . .  704, 1 37 E

9und rest. A strIctly I ('IK'P Mallufu('tnring (jo • . . . . . . • • .  :3S,570, 38,571 
�t'wiIlg Illachinp guiup, .\. Lt'nnox . . . . . . . . . •  704,200 t63f. l��

d
:s fO���i�l� : Cho��l.at�. }'ov('red molassps chips, W. S. 

Sewing machine overs('aming and blind stitch- d m tt r IIO\\ l.nHig(-' . . . . . • . . . . . . • • . . • • . • • . • • . . . .  38, 579 
iug attu('hmt'nt, \Y . D . Bpam . . . . . . . . • •  704,291 e a e .  Cloths and stuffs of wool, worsted, or hair, 

Hf:'willg machine shuttlp, H .  R. rl'ruey . . . .  704,406 B .  F.  BARNES \,Till . Fulton & SOilS . . . • • • . . . • . . . . . . . . . .  �8,564 
�t'\\' l l1g Illaehine take up, Chauvd & ('ouItt'r 704,297 CO M PANY , Complexion eompoullus in tahlpt, soap, and 
Shaft cross bar, vehicle, IIa,\'uen & Hatha- Rockfo rd , I I I .  

powder fOI'Ill ,  R. II. Smith . • • • . • • • . •  o .  :�8,5Rl 
\\''-l,\' . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  704,460 �Jggs, S\vift & Co . . . . . . . . . . . . . • • • • • . . . . . . . .  38, 576 

�harpf'lling maehine, Reichardt & ,,"'i1cox 704 , 1 0 6  -_ .. - ---- G-ingpr snap8, If. (�oetz . . . . • • • • • . . • . . . . . . . .  �8, 577 
Shl:'t-'p tl'Hil, Chprpaw & �IcGuil'e . . . . . • . . . .  70:l , HH9 T- 0 0 L S Glass laIlllJ ebimlwys, lantN'n globes, and 
Hhppt m('tal bailf:'d can or vpssel, B. H. )'pfi('ctors, Gill Brothers Co . • • . • •  :1,s,573, 38,574 

Larkin • . . . . . . . . • . . . • . . • . . . . . . . . . . . . . .  704.261 GUIll , JlPpsin chewing, ]�'rp(�port Novelty Co :i8, 578 
Shept metal vpssel spout bracp, C. L. "ra- Luhricant, "-T .  F. Do·wns . . . • . . . . . . • • • . . . . . . .  �8, 588 

gandt • • • •  · " · · ·  . . . . . . . . . . . . . . • .  0 • • • • • •  704, 408 Medieal eompounus, eertain named, A. V. M. 
Shelf, bracket, R. R. ""'alker . .  • • • . • . . . . .  704, 1 ;")4 Sprague . • . . • • . . . . . . . . • • • • . . . . . . . . . . . . .  3S. 58G 
Hhips, mooring, 'Yo �L "...-a1tprs . • . . • . . • • • . .  7o-l. 1[ji) I FO R M E O  H A N  l OS l\IedicinE's and mpdicinal plasters, certain 
�hirt vest, G. W. :,;hpckplls . . . . . . . . . . . . . .  704, :m2 I • namen, A. Seid'er . . . . . . . . . . . . . . . . . . . . . .  38,51;2 
Shoe upper fastenpr, 'V. E. Ellis . • • • • • . . . .  70-t, 4Gl � � Oils, lubricating, Galena Signal Oil Co 

�r;I�: m��i�;�r�� �si;I�J": ' i.e: ' cc'. ·  S��tt : : : : : :  Z.g1:��g �. Send fo r  Free Catalog u e  No.  1 6  B. � 
Paints, minpI'al, Mohawk Paint and CI;:�1��i 38, 590 

Signaling Sy�tf'Ill , J. J. Ruddick . . • • • • . • . .  704 , 1 1 7 The L S Starrett Co Athol Mass U S A  Co. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�8,593 
Skirt retainer, M. C. Huffman . . . . . . . . . . . .  704,U42 • • . " . , • • • PapPI', carbOlwd, GelH'ra1 Manifold Co . . . .  38. 586 
Nmoke l'l'<'vpntillj.( fUl'llac<', II. ' 1" .  Hay{]en - -- ---- Poultr)" ClaI'in(lu PoultI')" Butt,'r & Egg Co. 3�, 575 

704,a25, 704, :126 P E R  F E CT - P U M P - P O WE R . RelliPdips for eprtain llllmpd diseases, intpI'-

��id.)�ri�g ��ac1i��:1'· ��l;; 
• 

ii�dg;�l; '  '& ' T�ii�l� 704, 364 is attained only in the Rpml��;'ps
J 'fo�' l;;��:)�;R' 'di's'l:a's��' '�l;d ' 'di������ 

38, 584 
fpl'l'o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,257 TAB E R  ROTARY P U M PS I of the stomach, liver, and bowels, Mur· �oldpring maphine for shpet Illf:'tul ('ans, They are mechanical na �Ipdif'al Co . . . . . • . • . . . . . . • • . . . . . . . . . .  38, 5Sa automatic side seaIll , Hol1gson & Talia· simple and durable. 'V ill I Rnhbf'r heE'ls for boots and shoes, Plymouth fprro . • • • • . . • • • • • . . . . . • . • . . . . . • • • • . . • . .  704 , 25ti pump hot or cold fluid, ! Ruuupr Co. . . . . . . . • • • • • • • • • • • • • • • . • • • . .  38, 568 Sound rp('ol'uing and reproducing d('vicE', E .  �hlr [ir thi� . . Req�l'es Rhpptings, Bplton Mills . • • • • • • • • • • • • • . . . . . .  38, 565 R. Johnson • • • •  � . . . . . . . . . . . . . . . . . . . . . . .  704,047 no S I {_ mrc arlXn ost I Smalt, W. C. Estes . . . . • • • • • • . • • • • • . •  38 .591 , 38, 592 gpark prpvpnter for locomotivp or other en- rgt�;�h

a
anl:::bl��

s 'Mad�ar�� Sportin¥ ,goods, certain named, P. Gold-
P· ' l 1 " "l .  n. DrnmmolHl . . . . . . . . . . . . . . . . . . 704,008 iron, steel or bronze. Can be I . 

smIth S Sons . . . . • • . . • . . • . . • • . . • . . . . . . . . 38 , 587 Speed regulating and reversing device for driv�n by belt, motor or en.. TIres, rubbf'r, Goodyear Tire and Rubber 
JlO'YPI' traI\smitting mp('hanism, �\ H. gine attr ehllient. Large lliustrated. Oa.talogtte free. Co. • • • • • • • • • • • . . • . • . . . • • • • • • • . • • • • • • • • •  38, 572 
Bales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 704,430 TABE R PU M P  CO. ,  32 Wel ls  St.,  Buffa lo ,  N. Y . , U. S. A. (Continued on page 46) 

Sparki n g  Pugs and Coils. 
CUES'l' MFG. CO., Cambridg-e, Mass. ------

WE MAKE A SPECIALTY OF 
G REY I RON CASTINGS 

F O R  A U TO M O B I L E  W O R K  
UTICA STEAM E N G I N E  AND BOI LER WO R KS 

UTICA, N. Y. ------
If you want the best C H U CK S ,  buy Westcott's 

Little Giant Double Grip 
Drill CbllCks, Little Giant 
Drill Cbucks 
Improved, 
Oneida Drill 
Chucks. Cut
ting-off 
Chucks,Scroll 
Combination 

Lathe Chucks, Geared 
Combination Lathe Chucks. Plain Universal Lathe 
�����o��

d
i!l;��r;tc��:

h
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a
��,btJ. S. A. 

A s k  jor cat.alogue i n  English, French, Spanish o r  German. FIRST PR1ZE AT COLUMBIAN EXPOSITION, 1.':>93. 

" WO LVE R I N E "  
Gas and Gaso l i ne  Engines 

STATI ONARY and MAR I N E . 
"Wolverine" is the only reversible MarineGas Engine on the market. It is the lighteRt engine for its power. Requires no licensed en� gineer. Absolutely safe . .Mfd. by 

WOLVER I N E  M O TOR WORKS, 
12 Huron Street, 

Grand Rapids. Mich . 

Scientific American 

���rl[M[�I ��I�lij��[ 
1876-1902 

15,000 Valuable Papers 
JUST PUBLISHED. 

A LARGE edition of this new cata
logue now ready for distribution . 
Thousands of new papers are 

listed in it, bringing it up to date. Sixty 
three-column pages. Copies will be 
mailed free to any address in the world 
on receipt of request. All Supplements 
listed in catalogue can be supplied for 
ten cents each . 

M U N N  &. c o  . .. 
Publishers, 361 Broadway, N ew York. 

© 1902 SCIENTIFIC AMERICAN, INC.



Scientific AlTlerican 
...,---------------------. I Tobac(·o. ( · i),!:ars .  dWl'oo t :-.; ,  I ' ig·aret t('�, a w l  

slluff, swoldng a lld chf'wing, F. E.  V a n  

77 Information 

Bureaus of the 

New York Central Lines 
Each city ticket office of the New York Central, 
Boston & A l lJany, :\l i c higan Central, Lake 
Shore, Big l:1'our. Pittsburg and Lake Erie, Lake 
Erie & Western l{ailr()ad� i n  the cities of �ew 
York, Brooklyn , Boston. \Vorcester, Springfield, 
Al bany. Utica. )'lontreal. �yracuse, R ochester, 
Buffalo, Niagara }'alls, Detroit, Cleveland, 
Columbus. Indianapolis, Cincinnati,  Louisville, 
St .  Louis, Chicago, DEnver. �an }1'rancisco, 
Portland, Los Angeles, ano Dallas, rl'exas, is a n  
i �;formation bureau where desired information 
regarding rates, time of trains, c h aracter of 
resorts, botel accommodations, and a thou8and 
and one other things the intending traveler 
wants to know will be freely given t o  all call ers. 

For a copy of Fonr Traek �t'ril"s, �o. :1, "Amt'rica's 
Summer Resurts," "end a :!-l"ent ;"talllP to tieorg-e II. 
DUlllels, (Jeneral l'a:osenger �-\ g-ellt, i..;rulld Central 
Station, Xew York or 

Send 5 cents for 
:News, a b ... au t iful l� 
travel and edul'ati011. 

Four Tra,r'k 
ilUlg-azine of 

A..W I'UEI 
Mannfactory Established 1 7 6 1 .  

Raalte . . . . . .  , . . .  , . . . . . . . . . . . . . . . . . . . . .  �8,;-}Hn 
Wall hangings and covf'ring.s, certain named, 

Fredk .  Walton & Co' . . .  " . . .  " . . . . . . . . . .  :J8, fiGn 

LABELS .  
"�\cmc Mineral 'Va tt'l", " for mineral W:'l t<'l', 

�\..cme l\IiIlPl':l1 \Y a t ('1' ('0 • • . • • • • • • • • • • • . . . .  H, �8l) 
" Bpllp Pppp, " for ("ig·<lr�, .. \Illt'l'ieall Litho-

gravh l ' 0 > • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  �) , t�7 
" C a m thol, " for llwdieille, T. L. Audersoll . . n, �U2 
. ' C allilaux, . , for h a i l'  tonie,  �\p()th('kel' Bl"Oi::! , n, 2H4 
"DoUle Fire Clay , "  for tire day, Hillsualp I 

Firp Briek and C hl �' Co . ,  . . . . . . . . . . . .  , . . .  U,27B 
" EIllPral<IR, · ·  for dg'ar1'l,  It. H .  BuettlH'I' . . . . H, 2!)3 
" F i t  for a King-, " for hakiug pmnlel', "7a_  

hash Bakillg 1'0\\'(1('1' ( '0 • • • • • • • • • • • • • • •  , !J , 2,sg 
" F'rp(}p rit-, " for h a t s ,  ( ' . B.  �ack(' t t  . . . . . . . . n, 27G 
" r;  l,rcotollt' Comp. D & 1>, . for meuieiup, 

Dhwt & I)Plf()8�t' . •  , • .  , , 
.

• •  , • • • • • • • . . • •  n , 2 !l 1  
"J. \VilliamK & Bros. HUlld :\Iade Original 

.:\leyel'sda li' �('pd 8tog-i( ,H , " f01" eig:l rK, J.  
"-"illiams & B r o s  . . . . . . . . . . . . . . . . . . . . . . . .  !),�Sii 

"Luds, " for huts, C. K Hackpt t  . . . . . . . . . . . .  D,27(j 
' ' )'It'at-ol, ' '  for u liquid food. or tonic', A .  

SpipgPi Co • • . • • . . . . . .  , . ,  . . . . . . . . . . . . . . . .  n, �t-l!J 
" O n e  I'Jigll ty , "  for lag-PI' lwPl',  (; . Heih'ln:lll 

Bl'(''''ll lg Co . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  , n,2X:! 
" Pa nlIllOUll t PUl'l' Old Ity('  "�h iskpy , "  for 

\\'hislu'y. H. ( ' .  Honack . . . . . . . . . . . . . " .  n . 2�;) 
"�prjllg Hank Ilig-h Ball :-lp1itK, · '  for high I 

hall Sl)lits� \\'hallL'll B ros . . . . . . . . . . , . . . . .  U,2.s4 ! 
" �llring- Hank Lit h i a  H i g h  ·Ha l l  � v l i t 1'l , " fol' , 

high h a l l  spl it s ,  1\Th aJli..' l l Bros " . . . . . . . . \),283 
· · ;"'; t p WH r t ' s  Odorlp�� Ulld Tast.('iL'ss (' a K i o l" O i l , " 

for ('astol' oil f.ite",al't ::'IIauufuctul'illg Co.  \1 , 293 
" Tt,tlo w ' s  Violet Bouqupt 'l'ah-um P<nnkl', " for 

talcum po\nlp1', Tptlo\\' ':\IfJ.!: ('0 . . U, 278 
" 'l'llftpd Xilk, " for npel.;:",par, B p wlix & EiKi'll-

stapdt . . . . . .  , . . . . . . . . . . . . . . . .  , . . . . . . . . . .  n,277 
"Turkish NervE' Huildpr, " for a mpdiciIH', E. 

A. Showalter 9,290 
" W"illctt(', " for a ·l;(:':l:r·a·g�,· ·G : ' �'. ' �;tiil��' : : : :  !J, 2g1 

PRINTS. 

'{ � , M U N RO E ,  HALL  & HOPK I N S ,  ::: '� I (HfMISTS, U((TRO(HfMISTS, 

M O RAN FLEX IBLE  J O I NT 
tor Stealn, Ail' or l�iquids. 

Made I n  all sizes to stand any desired 
pressure. 

Mora n  F l ex i b l e  Steam Jo int Co" I nc'd . 
149 3d East st., LOUISVILLE, KY, 

RO LLER BEAR I N GS 
for :tll purposes. 

See l\larch 1 st issne of this paper. 

A PERFECT BEAR I N G .  
DURABLE,  G U ARAN1 E E D ,  

Send for Booklet 27. 
AMEHlCAN ROI.l,}�R 
BEAUD, G CO:tIl>A�Y. 
32 Binford Street, Bost.on, Mll[ii(IoI. 

and fNGINHRS 
Room 7 2 5 ,  BON D  B U I L D I N G ,  WAS H I NGTON,  D.  C. 

Inventions and Procet'ses Perfectf' d, Plants and Equipment s Designed. F.xpert Opinion in Patent Causes. l\1ea�urements, rrests, and Efficiency Determinations. Laboratory Illvestiw atiolls ('arrjed on and Reports rendered. Analyses of every description made, 
CHARLES E. M U N R O E ,  Ph. D, .  F. C.  S, 
N. M O N R O E  H O P K I NS,  Ph. D"  A, I, E. E ,  
C LARENCE H A L L ,  M . A.  C.  S ,  

I.Jong DIstance Telephone No. Main 2oSS .. y� 

2 0 0 0  Revo lu t ions  a M i n ute ! FAN $1?9 
Measurement  1 0  i nches.  

Throws air equal to any $15 
electric fan. 

R U N S  BY W AT E R .  
Requires but 10 Ibs. water 

presfol,ure. ('an be connected 
in any room or to any spigot. 

Fed by To i nch Hole .  
Descripth e C ircular free on request. 

AGEN'l'S WANTED. 
]) E I,A WARE R U B BER C OIUPANY. 

63 1 �lark et i'!treet. Philadelphia, Pa. 
LEA D  PENCILS, COL O R ED PENCILS, SLATE 
PENC[J,8, WRITING SLATES, INKS, STATIONERS' 
H UB B E R  GOODS, R ULERS, A RTISTS· COLORS. 
78 �eade Street, New York, N. Y. 

"Th�h���;:�,��m . H� ' ' ' . , · , . fO
.
' .. . '1":':': . . C ucl': . ';lll� [.;;0 I -�===::;::;::::;:��;;;:-�S-E-L-E-C-T--A--P-E-N-

"T l'o\\"ilrid2:p ' s  Chol'olatt' Chips, " for {'h( )('olutp I dlips,  �'rrowbridg" Ch,,(�Ola t<�_C� Co . . . . . ___ 5�1 
GRAND PRIZE,  H i ghest Award , PAR I S ,  1 900 ,  A pl'iJltNI C'opy of  t h p  SlH'l'ification a wl drawillg; I 

of allY paV'l lt  i l l  t h(� fon'going' liR t ,  0 1' �lllY PlllPIlt 
ill print h ,su('tl si JW('  l )o;G;;, will be flJl'l l lSlwd fron� 
thi� ottiCl' for 10 l' ( 'lI t s ,  p l'ovidpd tlw lH1IllP and 
lllllll lw l'  of th(' paV'l lt  d p s i l'pd and tlw ilatp � hl' 
giVPll .  AddrPRR MUllll & (' 0 . ,  a61 Broadw:1 Y ,  � e \\"  

Suitable for your handwriting from a sample card o f  1 2  leading num
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

I 
T h e  M E D A R T  SPENCERIAN PEN CO. S P ENC ER I AN P E N  CO .  

I _ £R HY 

t FRED M E DART, 3 5 4 5  

SYST E M 
of bupplying Boat Buil\lill� ::\Ia
tr-rials enables anYOITH:' ordinarih' 
haml\' with tools: to baild boats 
r>f the hip:hest character at one half 
the hoat factory's prIce. Frei�h"L 
low. LanIlches, �ailing Yachts 
and Row Hoats. 

:-,end stamp for ('atalo�. 
DeKalb  S t . ,  SI. L o u i s ,  M o .  

"TAN D E M "  and " PE E R L E SS" 

Gas & Gaso l ine Engi nes 

York.  
Canadian patents may now lip obtaillt'u hy thl' il l 

YPll(OI'S fot' any of thc hlYPl ltions namt'd ill till' f01'('
gOillg l i s t .  �Fol' tt' l'llUl and further particulars 
addl'Pss )'IUIln & (' 0 . ,  ;�61 Broadway, New York. 

AN 

BOOK NOTICES.  

ELEi\1J<;STARY T UEATISE ON ALTERNA1'

L.'(J C C RltE X 'f s .  By W .  G.  Rhodes. 

M.Sc. London, New York and Bom

bay : Longmans, Green & Co. 1 9 0 2 .  

8 v o .  P p .  xi i ,  2 1 1 .  
Write tOl· particulars 

Northern Engineering Works, 
641 Atwater St., Detroit , Mich. If e v e r  an f' h:' t t r i e a l  b o o k  was needed, it is 

. 
• .-- -- -- _. __ 

. - \ a c l ea r  work on a l ternating enrrenls.  ::-;U�� a 

Oueen TranSits and Leve ls I book ;\[.-. Hhodes has endpaY o l"ed to provlde . 
: The pJ"o(hw t.  of all instrue tor's labor , the book 

H i g h  G rade I n st r u m ents with the Latest I m p rove m e n t s .  I w i l l  p ro bably be appredated by s t udents . The 
16(j page .En-

I I 240 page llIath- p ra c t ic a l  engineer w i l l  also find this book of g 1 n e e  n n g THE QUEEN ematlCa] Cata- . ('ata.10g�e on l o.g u �  on ap- i :wrYlce : for, without being tIlt' If'aSl pond.er-
apphcatlOn. phcatHH). 

I ()us. it givE'S h i n1 a simple and comprehenslve 
E N G I N EERS' A N D  D RAFTSM E N ' S  S U P P L I E S .  t l"pa tment of any phase of the subj ect, which QU EEN  & C O  Optical and Scientific h e  rn a " be at the t i m e  interested in . • , Instrument Works, oJ - - , 
5 9 Fifth Ave . • New York.  1 0 1 0  Chest n u t  St . , P h i l a . PAPERH .\.ND REPORTS RELATIN G TO MIN-

QUIET RUNNING 
is only ONE of the advantages to 
be gained by using 

N ew Process Pin ions 
instead o f  metal pinions. Our cata
logne will tell y ou others. Write 
for it. W e  also make Metal Gears. 

THE NEW PROCESS R AW H I D E  CO" - Syracuse,  N, Y ,  

Apple Economical Gas Engine Igniters. 
A r e  positively the best built for 
�tati()nary, Automobile and :\Ia-
1"i1lE' f;as Eng-iIles, either tOllch or 
J UTllP spark system. \Ve are the 
leaders in the manufacture of Ig
niting Dynamos, Magnetos, ( ; o \ �  
ernotS, Coils, Plugs. e t c .  "\Vrite fur 

�i�t�trl�,��t Mf:'hCO:��!l��� N o. �o South �t. Clair St., Dayton, 
Ohio, U. S. A.  

New YOlk stock carried by ehas. K ;\fJller, 97 Reade Street., N, Y.;  
Philadelphia Office , The Bourse ; Chi<'ag-n Offi('e. 1 9-n La Sal le  Street. 
St. Louis stock carried by A. L. Dyke, Linmar Building". 

. D L H OLD�N 
5 .REAL ESTATE TRUST B·LliG PH ILA . •  PA . 

REGEALED ICE MACH INES 
S EE.  r l R S T  PAC{E S ( I E N T I F I C.  AMERI CAN SUT. 2 l a 9 �  

d U ST P U B L I S H E D  

ERALS AXil MIXING.  By Authority of 
John Mackay, Government Printer. 
Wellington, New Zealand. 1 9 0 1 .  Pp. 
36. 

CONDITION S  OF 
BUILDI.'iGS.  
London : 
1 9 0 2 .  8vo. 

CO;.'(TRACT RELATING TO 
By Frank W .  Macey. 

Sweet & Maxwell ,  Ltd . 
Pp. xix,  2 7 8 .  

1I1 r .  �Iaeey a n d  ;\I r .  Levl'rson have c o l la!>or·  
a ted to produee a book t lla t deals  w i  th tile 
conditions of contracts and with ngreements 
as applied to a l l  c l asses of architectural work, 
and with the law genera l l y  in its relation to 

i various matters embraced within the scope 
. of architecture.  The style of t h e  book. al

tbough essent i a l l y  lega l ,  is  nevertheless c l e a r  
and r e a d i l y  understandable.  

ON THE FCSION OF QFARTZ IN THE ELEC

TRIC FUR NACE. B y  R.  S .  Hutton, 
M . S c .  From Volume 46, Part I I .. of 
Memoirs and Proceedings of the 
Manchester Literary and Philosophi 
cal Society, Session 1901-1 9 0 2 .  Man
chester. Pp. 5. 

THE COPPER HANDBOOK. A Manual of I 
the Copper Industry of the United 
States and Foreign Countries. Vol. 
I I .  Houghton. Mich. Compiled and 
published b y  Horace J .  Stevens. 
1 9 0 2 .  Small  8vo.  Pp.  ix,  416. 

349 Broadway, New York. 

GAS ENGINE 
IGNITERS 

for l\Iarine, Stationary and 
Automobile engines. Will 
save theIr cost many time� 
over in one year. 

Write for circulars. 
The Carl i s l e  & Finch  Co . •  

_____________ !!33 E. Clifton Ave., Cincinnati, 0 

(�i �I 

The " Covert Motorette " 
A powerful, light dnd si m p l e  A uto

mobile at a m oder
ate price. }1�ully 
gua.ranteed in every 
respect. 

Price $600 

J. H. B U N NEll & C O .  Inc.  
.Manufacturers and Dealers in 

Telegraph ic  & Electrical 
Instruments & Supplies. 

Main office removed to 
20 Park Place. New York. 

Formerly 106 and 108 Liberty St. and 76 Cortlandt St. 
Catalogues Free. -------

SP((IAL 
OfffR. 
We will give the 
first person an .. 
t3wering this ad .. -:.&�"""_ verti 8 e m e n t  in 
each town of th e 
United States an 
ullmmal opportun .. 
ity to obtain Practical Pointers 

This second annual edition of "The Copper T H E  Handbook · '  inl'lndes n e w  e hapters o n t h e  his- AMER ICAN $10 TYPEWRITER For Patentees tory of thp ehemiRtl'Y .  mineralogy, and metal- OR 
l u rgy o f  copper. and on the ("O]lller deposits TH E AMERICAN  $40 TY PEWRITER Containing Valuable Information and Advice on 

THE SALE OF PATENTS_ 
An Elucidatiun of the Best Methods Employed by the 
Most Successful Inventors in Handling 'r b eir Inventions. 

By F. A. CRESEE. iU, E. 
1�2 Pages. Clotb. Price. $1,00. 

and copper mines of the world besides those o f  For full particulars mention SCIE"TIFIC the rnited Rta tes .  I n  t h i s  res]l e c t  i t  sU]lplies AMERlCA" and p<omptly address 
infol" ma tion whi<-h may have he0n m issed in The Amer ican  Typewriter C o . ,  2 6 7  B'way, New York City 
the Ii ,·st  edition.  A ("onsidel"able amount of -.-� -. - - ---.------
Ill'\\, s t a t i s t i e a l  m a t t e r  has been added : and ACETYLENE GAl:-) AND CARBIDE OF 

THIS is  the most practical. up-to-date book pub- thp t a b l e s  giY(,J1 i n  the previous issue hftyp �i�����t !������r:���I�re�t��ti:�'�7�tt��tger;� been de('reased in number, al thongh i ncl'e aRf'o 
ful Inventor::; in handl ing their patents. It i s  in scope and valuf'.  
written expressly f o r  Patentees by a practical 
Jnventor, and is based upon the experience of 

some of the most succe::;sful Inventors of the day. 

Calcinm.-AJl about the new il1uminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perf 01 rn edwith it. A most valuable series 
of articles, giving in comnlete form the partIculars of 
this l:Iubject. Details of furn.'1ces for maki

� 
the carbide 

g��I:�ii��
or

�i'i
s
ii�l�

rs
's�u:�����tcT ����

in
�1.�� 

It gives exactly that information and advice about 
h andling patents that should be possessed by every In
ventor who would achieve success by his ingenuity. and 
will 1'lave the cost of many expensive exneriments as 
well as much valuable time in realizing from your in

A B C  OF ELECTRICAL EXPERIlIfE:"!TS. By 
W. J. Clark. New York : Excelsior 
Publishing House. 1 9 0 2 .  H m o ,  
Pp. 146. 

1 004. 1 00 1 . 1 0 1 2. 1 0 1 4, 11 1 1 0>. 1 0 1 6. 1 022, 
1 0 a �  1 0 3� 1 05 1 ,  1 0 64. 1 0 1 1 ,  1 0 1 2. 1 082. 1 y��: ll°o>��'l �S�?i J(�r,�'}O��!d 1 ���: Jrl!e'1o 
cents each. by mail. from this office. and all newRdealers. 

National Electric Vehicles 
are for those who take no 
pleasure in mechanical la
bor, Started and kept in 
motion without worry or 
tin kering. Simple,  noise
less, graceful. The most 
practical automobile for 
business orpleasure. Easily 

controlled by man,womRu or child. Writeforcatalog. 
NATIONAL VEIDOLE 00. 900 Eo 22nd St., Indianapolis. Ind, 

WE L L DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wel l s  in any kind. of soil or rock. Mounted 
on wheels 01' on sills. \Vith engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
operate them easHy. Send for catalog. 

WILLIAIUS BROS" Itbaca, N. Y. 

$1 bnys best beH outfit b uilt. Easy 
to put n Il  and an up-to-dgte COD
venience. W e  Rell  

Bells, ;";2c.;  dry batteries, 1;")c. ;  nush buttons, 7c.; Insu
lated wire, 3Oc. lb.j lamps, 35c. Write for price hst . 

LIBERTY ELECTRlCAL SUPPLY CO. 
1 3 6  Liberty St • •  New York 

Bicycles Below Cost 
A4!I!!IS�!!l"�':'�� B��ncs���ifi��er:iof:S's rho�L30a�t�� 

New 1902 M o d e l s . eil ls e." "m.l,,,, $8. 75 
",r;crs:slilc,IIc.'" �:��::a.� $9. 75 

. B,auty $10. 75 
R"", $11. 75 

vention"l. It contains no advertisementl"l of any descrip- 1\11'.  C l a rke writes in a way that w i l l  prob-
;\�I�e�

l
��jSit�U����

h
�%j�ci

t
ra

e 
t�

n
�����iI�t 8��� ��!6t\��1 ably appeal t o  every boy who i s  at a l l  inter-

information p.ud advice as will enable him to intpl1igent- fisted in e l e e t l' i e i t y .  T h e  apparatus which hE' 
�o�f�gl;. 

his patent successfully, economically and describes is  s i m p l e : and what he has to say, 
THE NEW MARSH MOTOR CYCLE 

It gives a vast amount of valuable inform3.tion alQng h e  says w i t h  a c learness that leaves nothing 
���e���c�bfr! rc:�ltii'it1 f��X:i%�

i
!,:gn���{;nfff;::le���: t o  b e  desired. The personal pronoun " 1 " plays 

patent. 1 a somewhat too important a part in h i s  pre-
trSena Jor Descriptive Circular. 

I fatory remarks. Six "1's" in the spae€' of I 

M U N N &.. C O . ,.  I, four lines assuredly transcend the limits of I 
Publishers. 36 1 Broadway, New York. I propriety, 

' Model 1902_ Price $175. 
A Gasoline Motor made with crank-disk, shaft i n  one piece, extra 
strong- hearings, exhaust val VI? mechanism entire ly within base. 
perfcr't lubrica.t.iGn, sf'cured agHinst dUf't, carburetter of the float
feen type which ha:o; reached t h e  greatest perfe('tion. ':Phis 
Motor f:ycJe 1S the latest acquisition j n  t.he art. Made of· the 
best material, simple and perfect in every detail. CODfI,tructed 
by high skilled experts in every department and is without a 
peer. ��ull descriptivp circular on application. 
MOTOR CYCLE MAN UFACTUR I NG CO" Brockton,  Mass.,  U .S.A. 

© 1902 SCIENTIFIC AMERICAN, INC.



J C LY H) ,  T902. 

is technical training for 

the work in which you 

propose to succeed. For 

ten years we have been 

training ambitious people 

to succeed. 
Write to-day for circu

lar showing how you can get the 

T E C H N I CA L  
T R A I N I N O M��L 

required by & Mecftlanl(>ol En!:lnee:-, Mechan
Ical Draftsman, Steam Enc1neer, Electrical 
Enarineer, ElectrIcian, T elephone Enlr1lleer, 
Cl" ll E nar1neer, Sur" eyor, M lniDar Enar1neer, 
Archlteet, A rch itectural Draftsman, Slarn 
Palnte]", Letterer, Analytical Chem ist, Orna_ 
mental Desicner, Bookkeeper, Steno&,rnpher, 
Teacher, Cotton Mill Superintendent, Woolen 
Mill SuperIntendent, to Speak }""reneh, to 
Speak German, to Speak Spanish. State posi
tion you want. 

International Correspondence Schools, 
Box 942 ,  Scranton, Pa. 

EARN M ORE �u
::Yt��Zc�:e1'::

t� 
know to earn more 

in your own busine8S or another. Engineering, 
DrattinA' Art, Ar�hi tecture. llIini llg, J[etal
W::kkee�r!::��'c. 

Stenography, J ollJ'nalism, 

Write for free catalogue 6,  with full particulars. 
JT Special Discounts No.v . .A! 

T H E  CONSOLI DATE D S C H OOLS,  1 5 6 Fifth Ave . ,  N. Y . 

M E C H A N I C A L  GENIUSES 
will find i t  t o  their advantage to  do  their investigating 
in accordance with principles along this line, wh ich 
principles unfold in a plain and simpJ e way the true ex'" 
planation of matter and force : Read the new work : 

. .  R E P U LS I O N ,  T H E  FORCE OF G RAVITAT I O N . "  
By D. A. N. GROVER. Published hy  Acoma Publishin� 
Company, Kansas City, Mo. Price, 50 cents. 

R O S E  POLYTECHN I C  I N S T I T U T E  
A College of Engineering. Mechanical, Electrical , Civil 
Engineering ; Chemical Courses j Architecture. Exten 
sive shops, Modernly equipped laboratories 111 all de .. 
partments. Expenses low. 20th year. }I'Ll' catalcg 

address C. L. MEES, President, Terre Haute, Ind. 

Fastest, simpl est, han d iest, most praetkal anti durable, low
priceil calculatingmachille. Adds, Suttr.:u·ts, �Iultipliei'!, Divides. 
Cannot make mistakes. Computes nine columns Rimu l tane
ously. Saves time, labor, brain. Lasts a l ifetime , Hooklet free, 

C. E. LOC K E  3IF G. CO. , 
2l), Walnut Sot.,  Kensett, lows. 

PAT E N T  F O R SA L E  

T[MrORARY BOOK BINO[R 
Librarians and Bookbinders claim i t  is the 
best and most easy to u�e of any made. 
Can be manufactured at a very small price 
and good profits real ized. 
Covered in CanQda and England. 
Wish to sell patent outrigbt. 

CHAS. K. REED, - Worcester, Mass. 

" NEW SORT OF TYPEWRITER." 
LAMBERT 
$20 

BUILT FOR WORK-FAST-DURABLE-MOST SIM PLE. 
WriS�:�ff��IF�lll;ni\�:��i��l�e 

t��o
akle�� ner. 

LA M B E R T  TYPEW R I T E R  C O . ,  1 2 7 4  B'way, New Y o rk 
Chicago Office : 86 J,a Salle St. 

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

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

D E S I G N S  
C O P Y R I G HTS &. C .  

Anyone sending a sketch and description may 
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h i s turn. 

B uyers wish in g t o  pU J'ehasl'  a l ly I l l' t h-h' Hot a t lv(�r
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( 8 6 3 4 )  C .  W. B .  ask s :  Please publish 

on what p r i n c i p l e  of hydrodynamics the ball  
nozzle works.  A .  The b a l l  i s  held i n  the b a l l  
nozzle because t h e r e  i s  more p r e s s u r e  on i t s  
o u t e r  su rface than o n  i t s  i n n e r  surfa('e. l I op ·  
kins,  i n  " E xperimen t a l  ::; e ience, " ( �::i ,  new edi
tion short l y )  gives the e x p l a n a t i o n  for the ball  
h e l d  by ai l '  in a s i m i l a r  way that the s t rea m of 
air adheres to and c a r r ie s  a w a y  the a i r  in con
t uti  with t h e  inner surfaee of the h u l l ,  thus 
reduc ing the pressure on that side,  and pro
d u c ing a partial  vaeuum t h e r e .  The external 
air therefore presses the b a l l  into the s t r e a m  
of w a t e r  a n d  spreads t i lt' s t ream. 

( 8635 ) G. K. asks : Do you know of 
any means whereby green l eaves, su(' h as 
ferns, s m i lax, 01' such as have very thin leaves,  
can be dyed o r  dipped in some s o l u t ion which 
will  keep them nea r t h e i r  n a t ur a l  c o l o r  and 
a l s o  keep them from f a l l ing to p ieces ' !  A.  
Plants may b e  dried without des t roying their  
natura l  colors i n  most ('ases by p l adng them 
under pressure between sheets of b l o t t i n g  
p a p e r ,  and f r e q u e n t l y  changing the papers . 
The leaves do not f a l l  off with this  t i'eatment.  
:! .  Do you know o f  any means whereby smal l  
flowers can be d y e d  w h i t e  so a� to p reserve 
t h em t o  be used c o m m e r c i a l l y '! A .  Flowers 
can be bleached to whiteness by sulphur fumes 
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Light. 

auarante� 

Satisfactory. 

in the same manner as s t raw i s  bleached in i ----·----·-------------------------------------
ma king hats.  We do n o t  know any means of I � L B t 11.. · g Wh I dyeing t h e m  white,  so as to preserve the h' U/Je es nlO 00 ee s 
beauty of form anll a p pearan( 'P .  ALL ROADS ARE ALIKE TO 

( 8 6 3 6 ) B .  K .  asks : What i s  the safe 

� �� 0 L D S M O B  I L E g a p  figu red o u t  LlP t W l:' e n  l int' and g' l"ollud in U/JIJ 
l ightning a r restel 'H  for ;; ,000 v o l t s  A .  C . ,  :.! , 700 
A .  C .  and 1 ,0()O volts A .  C . '! A .  F o s t e r ' s  
. ,  P o c k e t  B o o k  for E l e e t r i c a l  Engine e r s , o , V l' i e e  
$::>,  g i v e s  the data f o r  the various lightning 
a r resters.  rrhose of the (j-enel'al E l p e t l' ic  Com
pany for 1 ,000 volts are given a s  having two 
metal  cyl inders :.! inches i n  diameter and :.! 
inches long, separated by an a i l' gap of l ·; l:.! 
inch.  A l o w  non·inductive graphite resistance 
is inserted between the arrester and the ground. 
The arrester for :.!,OOO volts i s  made w i t h  two 
spark gaps o f  1 ·32 inch e a c h  and a non·induc· 
tive resistance. F o r  h ighe r v o l t ages the :.!,OOO· 
volt a r r ester i s  used as a n n i t ,  and enough o f  
these a r e  placed in series to m a k e  the n e c e s ·  
sary s p a r k  g a p .  

( 8 6 3 7 ) B. Y. G, asks : 1. Would you 

please i nf o r m  m e  the exact s o l u t ions, in the 
metric system, for a l iter bottle battery of 
bichromate of potash, liter battery of Hal  am ·  
monlac, of a l i t e r  Leclanche '! A .  T h e r e  are 
m a n y  different formul", for bichromate of 
p o t ash solutions for battery use. They may 
be said to be about as follows : W a t e r ,  100 

, p a r t s ; bichromate of potash, 10 to :.!O parts ; 
" '.L lvhuric aeid ,  1 0  to :.!5 parts.  A l l  p a r t s  by 
weight.  The batteries using s a l  ammoniac 
gene rally employ a saturated solut ion.  " 
About how much a Ruhmkorff c o i l  gi ving a 
6·inch spark would cost ? A. 'I'hey are quoted 
from ij; 1 75 to $70 by different makers.  3 .  
H o w  b i g  a s p a r k  i s  necessary ( and how many 
v o l t s ) t o  see the bones in a hand by an X·ray 
globe, and h o w  many liter single·liquid bi·  
chromate of potash batteries would be needed 
to make the s p a r k ? A ,  A 6·inch coil w i l l  
penetrate a l l  b u t  the t h i c k e r  portions of the 
body. Four to six bichromate c e l l s  should fur· 
nish current enough t o  run it. 

( 86 3 8 ) K. K. asks : l. What is the tern· 
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temperature,  say as an 1 1 i us t r a t l On, a t  SO 
pound� pressure '! A .  Stearn in a boiler a t  S O  
p o u n d s  pressure has a temperature o f  3 2 3  ITS PRODUCTION, USES AND APPLICATIONS. 

Air 
deg. Yah. The fi r e  under the boiler may be By GARDNER D. HISCOX, M. E. 
f r o m  1 .S00 d e g .  t o  2 , 500 d e g .  Fall .  :.! .  I n  an AUTHOR OF " MECHANICAL MOVEMENTS." 
e l e c t l' ie  a r c ,  continuous cUl'rent, if  what is 
termed the "north p o l e "  i s  presented to the 
a r c ,  will  i t  ( referring to a m agnet being pre· 
sented to the a r c )  attract or repel : O r  does 
i t  matter at what portion of the a r c  same is 
presented. near + o r  - carbon ' 1  A .  The arc 
i s  driven i n  t h e  same direction by a magnet 
a s  the pole of a magnet would b e  by the cur·  
rent, I f  the magnet attracts the arc when 
you wish t o  repel i t, use the opposite pole of 
the magnet. 3. What mater ial  i s  it  which, 
when suspended over a gas jet,  and gas a l l owed 
to come in contact with it ,  becomes red hot, 
igniting gas ? A. Spongy platinum i s  the sub· 
stance that fires a gas jet. 
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Transparent Film Cartridge. 1 2  ex· 
posures. 1% x 2)1;.  • • .25 

Do., 6 expOSUTes. • . 15  
EASTMAN KODAK CO. 

Cntalogue Tree at tke 
dealers or by mail. 

Rochester. N. Y. 
$4,000.00 in prizes for Kodak and Bro7V1tie Pictures. 

RESTFUL SLEEP 
In Camp, on t h e  Y a c h t  and at Home. 

"Perfection" Air Mattresses, 
C U SHIONS and PILLOWS. 

Style 61. Camp Mattress with Pillow attached. 
Also sbowln� Mattress dellated. 

Clean and Odorless , will  not absorb moisture. 
Can be packed in smal l  space when not in use. 

ar Send jor Illustrated Oatalo(lUe. 

M ECHANICA L  FABRIC CO. ,  PROVIDENCE, R. I .  

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for It motor of unusual simpUcity 
of construction. which can easily be built by an amateur 
at small cost. It Is intended for a boat of about 24 feet 
over all and 4 feet 6 i!lches beam, drawing 18 incbes. aud 
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AMERICAN :SUPPLEMENT, No. 1202. Price 10 cents by 
mail, from this office. and frl)m all newsdealers 

T H E  STAN DARD ACETY L E N E  L A M PS FOR VEH ICLES 
O F  ALL SORTS FOR YEARS HAVE B E E N  

I SOLAR LAMrs 

\ From the time of the introduction o f  Acetylene Gas 
there has been only one lamp that would stand every I test 'l'he �olar. The acme of Solar perfection i. the 
tiew French Auto Headlight illustrated here. Our cata-· 
logue tells all about Solar Lamps of all kinds. 

W' SEND FOR IT. old 
BADGE� BRASS MFG. CO • • • •  Kenosha. Wi,. 
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