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THE MERCHANTS' ASSOCIATION AND THE JERGME 
PARK RESERVOIR. 

The Merchants' Association of this city abundantly 
justified its existence and earned the everlasting grati
tude of the municipality when it ran to earth and 
effectually killed that most colossal fraud of the last 
Tammany administration known as the "Ramapo 
sleal." The Association is doing disinterested and 
noble work in standing guard over the ci ty's interests 
and maintaining a careful watch for the incipient evi· 
dences of actual frau d or culpable negligence in the 
administration of municipal affai rs. The need for 
such an association is  pressin g ;  its members are lead· 
ing citizens of unquestioned integrity, and no one 
doubts for a moment the high character of its aims 
and the gingleness of purpose with which they are 
fellOWI'd. Although the Association has at times been 
misled, as it  has to a certain extent in its attitude in 
the present Jerome Park reservoir controversy, the 
mistakes have been due to the fact that the subject 
of them was. as in the present case, a highly technical 
matter, in which the Coc.mission was entirely depend
ent upon more o r  less interested technical advisers for 
its actual or supposed facts. The present attempt 
of the Association to bring about the impeachment of 
the Aqueduct Commissioners is not. however, alto
gether unjustified by the circumstances ; for we defy 
anyone to prove that the interminable delay that has 
taken place in the construction of Jerome Park reser· 
voir would have been possible, had the Aqueduct Com· 
missioners uncter the former and present administration 
shown the proper amount of active interest in their 
duties. Harl they taken the trouble to acquaint them
selves fully with the condition of the work, and had 
they brought all possible pressure to bear upon Mr. 
McDonald, the contractor, there is not a doubt that 
the Jerome Park reservoir would have been now ap
proaching completion anrl not, as it is, some three 
ytars beh ind contract time. 

The attitude of the Merchants' Association toward 
the whole question of the Jerome Park reservoir is 
at once both right and wrong. We are heartily in 
sympathy with it in its end eavor to prove that there 
has been culpable misfeasance .. at the same time we 
just as heartily disagree with it in its charge that 
there has been willful malfeasance. The Commission's 
sins are those of omission , not of commission. and in 
this respect it is to be placed in the same category 
with various oth<'r superfluons and practically useless 
comm1ssious, such as that of the East River Bridge, 

which have encl:mt,ererl the prosfOcution of great pub· 
licworks �n this city. On the other hand, for proof 
that a commi"lsion, if it will hut energetically dis· 
charge its duties, can be 'of enormous value to the 
city, witness the zeal of the Rapid Transit CommiSSion, 
whose grea.t work would have been consummated but 
for labor troubles in the closing days of the present 
year, o r  several months before the contract date. 
The Jerome Park reservoir contract, which was let 
over eight years ago. was to have been completed last 
November. At a recent public hearing, the contractor 
promised that one-half of the reservoir should be ready 
for water by the opening of the year, a promise that 
is simply preposterous in view of the present back
ward state of the work. After a personal visit to th8 
reservoir we do n ot hesitate to say that the city may 
be thankful i f  the western half is finished within 
twelve months. and that it will be lucky if it  gets the 
whole reservoir in working order within two year� 
from the present writing. 

Regarding the complaint of the Merchants' Associa
tion that unnecessary changes have been made in the 
plans of the work, to say nothing of the insinuations 
of incompetence or worse against the present Chief 
Engineer with which the complaint of the Association 
is so l iberally seasonerl. we have this to say: that. 
after a careful comparison of the old and new plan�, 
and of the physical conditions existing both at Croton 
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Da m  and Jerome Park, there is not only no ground 
whatever for these charges,  but the changes as now 
bf.ing carried out are in every case based on sound. 
engineering consi derations, and are due to failure on 
the part of the engineers who drew up the first plans 
to fully appreciate the difficult nature of the sites upon 
which the reservoirs are built, and the conviction of 
the present Chief Engineer, that in constructing works 
of this magnitude and importance it is  imperative that 
the work should be in acordance with the very latest 
engineering practice, and that the dam itself as com
pleted� should be absolutely free from any possible 
cam;e of weakness or subsequent failu re. As the work 
developed, it was found that if the original plans were 
fol lowed, the core wal ls would have to be built upon a 
loose material which, under the hyd raulic head of 
the impounded water, would run like so much quick
sand. These core walls were immediately condemned, 
and in place of them solid masonry walls bedded every
where u pon good rock foundations were inserted. In 
the eyes of any unprejudiced engineer the change is so 
obviously necessary that the question of its util ity 
does not admit of a moment's discussion. The other 
structu ral question, as to the advifsabi lity of substitut· 
ing eight illches for three inches of concrete flooring 
0ver the whole of the reservoir. is also a purely tech
nical one. If the whole floor of the excavaterl reservoir 
were formerl of homogeneous material,  a three-inch 
concrete fini sh woulrl be sufficient ; but where. as is 
now the case, the floor varies from solid or impervi ous 
roek to fissured and broken rock and filled or swampy 
ground, the proposal to Pllt a thin three·inch concrete 
veneer over a flcor of such a heterogeneous bearing 
quality. is doubtful on the face of it. To our thinking, 
the question is  not whether eight inches is too much, 
but rather whether twice eight inches would be suffi
cient to provIde an adequate and unbreakable floor 
oyer so variabl e a foundation. 

There is ,no field of en gineering that develops in 
the course of the execution of a great work so many 
unexpected obstacles and new conditions as that of the 
civil engineer, and there is no branch of civil engineer· 
ing of which this is so emphatically true as that which 
is concerned with such works as the Croton dam and 
the Jerome Park reservoir. Plans for works of this 
character are always somewhat tentative and flexible, 
and when an engineer finds that in the development 
of  the work, radical and far·reaching changes, involv
ing heavy expenditure and a seeming. but not actual, 
reflection upon the judgment of his predecessor, are 
necessary, it  is his bounden duty to make these 
changes. Such a course demands no little professional 
courage ; for the engineer is  well aware that his action, 
as in the present case, is l iable to expose him to a 
great deal of ill·considered, extremely harassing and 
altogether unjust criticism. 

The radical changes that have been made both in 
the Croton dam and in the Jerome Park reservoir 
are as necessary and commendable as the exasperating 
delay in executing these great works is inexcusable 
and deserving of the most searching criticism and 
judicial investigation that the Merchants' Association 
can bring to bear upon it. 

...... 
CHICAGO DRAINAGE CANAL AND THE CITY OF 

ST, LOUIS. 
The city of St. Louis is seeking to obtain a Federal 

injunction to prevent the city of Chicago from dis· 
charging its sewage by the way of the Chicago drain
age canal into the Mississippi River, claiming that 
this diversion of the sewage is polluting the Mississ· 
ippi, from which source the city of St. Louis obtains 
its water supply. It is pretty generally known (and 
if it is not it should be ) that the great Chicago drain· 
age canal was cut through at a cost of $36,000,000 from 
Lake Michigan to the Illinois River for the purpose of 
carrying the sewage of Chicago into that river and 
securing its ultimate discharge into the MissiSSippi. 
Previous to the opening of the canal, the sewage of 
this great city of two million souls had been discharged 
into Lake Michigan, from which the city draws its 
water supply. 

We have to go back nearly half a century to find the 
inception of this splendid work, when the project was 
mooted by E.  S. Chesebrough, one of the best·equipped 
and most far'seeing sanitary engineers of his day ; 
and in the interval it has been indorsed by such men 
as Prof. John H.  Long, Rudolph Hering, George E. 
Waring, and other qual ified authorit!'ies. The boldness 
and originality of the undertaking, its magnitude, and 
the extremely ingenious methods of excavation adopted 
in constructing the canal , attracted the attention of 
the whole civil ized worl d,  and the success of the 
scheme since its inauguration has been such that the 
Chicago drainage canal stands to· day as one of the 
most successful of the great engineering works of this 
or any other age. The proceedings in the suit of the 
State of Missouri and the city of St. Louis against 
the canal led to the carrying out by a commission of 
the Department of Health of Chicago of a very exhaus· 
tive examination of the flowing waters between Lake 
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Michigan at Chicago and the Mississippi River at St. 

Louis, with a view to determining their condition and 

quality before the opening of the drainage canal, as 

compared with their condition and quality after dilu

tion with the waters flowing into them by way of the 

drainage canal . To insure that the facts of the investi
gation should be ascertained and presented truthfully 
and impartially, it  was originally proposed that the 
examination should be made by three scientific insti
tuti ons of high reputation, namely, the Washington 
University. St. Louis, Mo. ; the University of Chicago, 
Ill . ; and the Ill inois State University, I l l . ; triplicate 
samples of the waters being collected at the various 
points selected,  and one set sent to each institution 
for examination. Subsequently it was proposed that 
for the greater satisfaction of St. Louis. the examina
tion for that city be made in the laboratory of the 
St. Louis Water Commission. The two Ill inois in
stitutions signified their readiness to undertake the 
work ; but as no response was marle by the Mayor of 
St. Louis to the suggestion as affecting his city. the 
laboratory of the Sanitary District of Chicago filled 
the vacant place, and the examination was conducted 
on the triple lines as suggested above. Under the 
plan that was foll owed, every week samples of the 
water of the Il linois and Mississippi Rivers were col· 
lected from forty different stations commencing at 
Bridgeport. Il linois and Michigan Canal ; and includ
ing La Salle,  Illinois Rh'er ; Peoria. Ill inois River; 
Grafton, Mississippi River ; and several points at St. 
Lou is below the Missouri ann below the city itsel f. the 
last sample being taken from the St. Louis city water 
supply. 

The results of the investigation as gathered and pr,e· 
sented in the report of Dr. S. Reynolds, Commissioner 
of Health, Chicago. clearly proved that running 
streams, if adequately diluted, do puri fy themselves 
from sewage pollution. This is proved by the com· 
plete disappearance of any trace of Chicago sewage 
in the Illinois River long before it reaches Averyville, 
and in the better quality of the I llinois River water 
as it merges into the Mississippi at Grafton than that 
of the Mississippi itself. I t  must be admitted that 
after reading carefully the report before us, the buga
hoo of Chicago sewage injuriously affecting the drink· 
ing water at St. Louis is completely and effectually dis
posed of by the work of the investigators, The report 
of the Lahoratory of the City of Chicago was made 
by Prof. Gehrmann ; that of the University of Chi· 
cago by Prof. Jordan ; whil e Prof. Palmer reported for 
the University of Il l inois. That the turning of the 
waters of Lake Michigan. even with the sewage of Chi· 
('ago contained in them, into the I llinois and Mississ· 
ippi Rivers has improved the quality of these waters 
is demonstraterl indirectly by the fact that the State 
Fish Commissioner reports an enormous increase in 
the fish harvest . Fish that have been driven away 
from ever·increasing reaches of the river, year by, 
year, by the undiluted sewage of the IllinOIS and 
Michigan Canal, and of the larger towns below Chi· 
cago. are returning to the purified waters, and the 
denizens along the banks of the Illinois, who were 
hithert:> hostile to the canal , are now clamoring for 
the fullest flow of the channel in  the interests of im
proved navigation. The majority of sanitary authori· 
ties are agreed that water under certain conditions is 
capable of self· purification ; and in view of the fact 
that the present investigation has been conducted on a 
scale of larger magnitude than any similar inquiry that 
has preceded it, the results obtained may be considere'J 
conclusive ; that is to say, it is now clearly proved 
that running water which is not too heavily charged 
with organic pollution will purify itself through the 
natu ral biochemical processes, of which bacterial 
action and insolation are the most important. Such is  
Dr. Reynolds' conclusion in his report, and he points 
out pertinently that "it must be conceded that unless 
this self-purification were true, there would be no 
such thing as pure water in streams affected by 
human habitancy." Among the many facts brought 
out in the investigation that prove the existence of a 
process of self·purification in running water, it may 
be mentioned in closing that a study of the death 
rate among the colon bacteria added to the river water 
in sewage combats the idea that typhoid bacteria will 
su rvive passage down the river ; for it was found that 
the colon bacteria, which are present in large numbers 
in Chi cago sewage-undoubtedly in much larger num
bers than the typhoid bacilli-disappear almost com
pletely in less than 150 miles flow. It is urged by Prof. 
Jordan that since all investigators are agreed that 
the colon bacillus is more hardy than the typhoid 
bacillus and cap live in water for a longer time, 
there :a every reason for supposing that the latter 
microbe dies out with at least the same rapidity 

- ... ., 
THE OLDEST MAP OF ROME. 

There is preserved in Rome an interesting document, 
which is the oldest plan of the ancient city of Rome 
in existence. The Forma Urbis, as it is called. was 
cut upon 140 pieces of marble of various sizes, alid 
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covers a. superficial area of 266 square meters. I t  
w a s  made during the reign o f  Septimius Severus, be· 
tween 203 and 211 A. D. ,  and was attached to a wall 
of the Templum Sacrffi Urbis, the present church of 
SS.  Cosma e Damiano. The mo·st curious feat
ure of this map is that some sections or divisions 
of the city are represented upon a much larger scal e 
than the other parts. This is notably the case re
specting the Palatine and Roman Forum. The reason 
for this distinction antiquarians and archlBologists 
have failed to ad duce. and the peculiarity rendered it a 
difficult matter to piece the fragments of.the map to
gether correctly. It is also evident that the relic i s 
the product of several different hands, since some por
tions are very skillfully and diligently prepared, while 
others are very negligently made. The map was also 
permitted to fall into disrepair, and fell to pieces i n  
the course of time. T h e  first fragments were found in 
1562 and roughly placed together by Antonio Cosio, 
but the work of building up the map has been dili
gently continued ever since, until now 1,049 pieces 
have been found and joined together. That the map 
was originally of a tremendous size is testified by the 
fact that according to Prof. Lanciani, the present por
tion of the plan is but a fifteenth of the whole. This 
Forma Urbis is of immense value to archffiologists, 
since by its aid several parts of ancient Rome, hitherto 
unknown, have been found. 

. .. , .. 
A MUD·PUDDLE COMMUNE j OR, THE BEGINNINGS OF 

MIND. 
The varied and multitudinous forms of life which 

are to be found in a road-side mud-puddle are as 
wonderful as they are diversified and numerous. Al
though I have chosen to entitle this paper "A Mud
Putltlle Commune," it must be confessed that these 
organisms hold nothing in common save the water 
in which they dwell .  For theirs is not the peaceful 
and quiet existence of the ideal commune ; many a 
terrible tragedy of viol ence and murder, aye! of in
fanticide, filicide, fratricide, patricide, and insensate 
cannibalism takes place beneath the calm surfaces of 
these turbid pools during each second of time. 

Several years ago in my work on mental traits in 
the lower animals ( "The Dawn of Reason," The Mac
mi1lan Coml'lany, 1899) I advanced and demonstrated 
(so I believe ) the proposition that notwith'Standing 
thb fact that the nerve-cell is  not differentiated in 
these primal forms, nerve-elements are, nevertheless, 
present in these, and serve to direct and control l ife.  
In a letter to me the late Dr. Elliott Coues wrote as 
foll ows : "It seems to me that you express a great 
fact when you speak of neuroplasmic as well as nerve 
action proper ; for otherwise we cannot account for 
the amount of nerve an amreba certainly possesses." 

Mind acts in two ways-consciously and uncon
sciously ; and the conscious mind is, unquestionably, 
the offspring, the true and logical descendant of the un
conscious mind. Consciousness is the result of sen
sual perception, and there can be no question but 
that the unconscious, vegetative mind was in exist
ence long before the first sense was evolved. Yet 
these lowly creatures, whose life cycles are almost 
purely vegetative in character, every now and then 
give evidences of sense perception (although no sense
organ can be made out ) which fact clearly leads up to 
the conclusion that the nerve-plasma itself must ne
cessarily contain the elements of consciousness to a 
certain extent. 

In all probabil ity, the lowest forms of animal l ife 
are to be found in the sub-kingdom, Protozoa, and 
every mud-puddle is rich in protozoan specimens. 

Under a lens of high magnification a protozoan ap
pears as a little mass of animal matter or protoplasm, 
cell-like in shape when it is quiescent. Suddenly, 
while it is under observation, a small, teat-like pro
tuberance will make its appearance on its surface. 
This protuberance will prolong itself into a narrow 
arm or foot ( pseudopod) along the surface of the 
glass slide. The body-substance of this queer creature 
can then be seen flowing toward the distal end of the 
out-reaching arm or foot, until finally, all of the proto
plasm has gone into it, and the protozoan has pro
gressed just the length of this pseudopod. 

In its wanderings over the stems of grasses and 
stalks of algae in the waters of its turbid home, every 
now and then it  will flnd a starch-cell  which has 
escaped from some over-ripe spore, and it immediately 
begins to avail itself of its welcome "find." It d rags 
itself close to the starch-grain ; a little pouch infolds 
on its surface ; this pouch rapidly surrounds the 
starch, until the latter soon finds itsel f on the inside 
of the hungry animalcule ; there is a charming move
ment of the protoplasm of the protozoan and the 
starch-grain is soon disintegrated and its  nourishing 
elements absorbed. And its indigestible portions
what becomes of them? The little animar simply re
verses the infolding process, and puts itself outside of 
all the substances it can not dig-est. 

If microscopic crystals of uric acid be placed upon a 
slide which has an amreba on it, the protozoan will 
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pass them by ; or, if it docs ingest a crystal, it will 
immediately proceed to get rid of it.  On the contrary, 
i f  grains of san d be sprinkled on the slide, the 
amreba will take them in and will retain them some 
time before eliminating them. Each grain of sand, 
in all probability, has upon its su rface colonies of 
microbia, too small to be made out by the microscope, 
yet large enough for the amooba to recognize them 
as a source of sustenance. The crystals of u ric acid 
contain no microbia, hence the amreba readily recog
nizes the fact that they are not good for food. Again, 
if starch grains, sand, and uric acid crystals be 
placed upon the slide, the protozoan will show con
scious choice by giving the starch grains preference. 

On one occasion while examining a bit of alga there 
suddenly appeared in the field a colony of delicate, 
tulip-like, or bell-like organisms which appeared to 
grow upon stalks. I moved the slide slightly when, 
immediately, every ereature disappeared as if  by 
magic. In a few moments, however, these queer 
"jumpi ng jacks" again popped into vi ew and I then 
recognized them ; they were vorticella:, "bell animal
cules," belonging to InfusoTia. When I mO'ved the 
slide, currents were set up in the water which speir 
danger to the vorticella: and they, therefore, coiled 
themselves on their stalks and sank down upon the 
bit of alga, feigning death! I discovered, after ex
perimenting, that they soon became accustomed to 
the sudden currents in the water of this miniatu re 
sea made by moving the slide, and that such cause 
woul d no 'longer occasion them to "play 'possum." 

Still more wonderful is the action of the rotifer, 
B1'achionus urceolaris, in the presence of the giant 
water-beetle, Dyticus marginalis. This l ittle animal 
recognizes its enemy. throu gh some unknown sense, 
stops the movement of every cilia, and sinks as though 
smitten by sudden death! Some of the nematoids or 
thread worms will also feign death when they en
counter Dyticus, and will hang motionless in the 
water like bits of thread or bleached and dead algre. 
The water louse, fam i'liar to everyone, gives evidence 
that i t  possesses, comparatively speaking, a high degree 
of mental development. On one occasion, while ob
serving the action of one of these active l ittle beings, 
I saw it approach a ruptured starch cell, seize a grain 
of starch, and th2n hide behind a bit of mud unti l it 
had devoured its delicate morsel It then came back 
to the ruptured cell, procured another grain and again 
retired to its hiding place. This it did several times, 
thereby evincing memory, conscious choice, and con-
scious determination. JAMES WEIR, JR., M.D.  

... . ..  
HIGHEST WIND RECORD. 

Point Reyes, an important United States weather 
bureau and storm signal station, located on the Cali
fornia coast some 35 miles north of San FranciSCO, holds 
the worl d's record for high, strong, continuous winds. 

Last year Point ReYP5 captured this honor from the 
weather stations of the earth, and again this month 
( May ) has gone several notches higher on the meteoro
logical �eale. 

On May IS, If10�. the wind at Point Reyes attained 
n veloeity of 102 miles an honr, an d,  for several min
utes was rushing along at the furious rate of 120 miles 
per hour. 

A fearful gale lasted fO'r three whole ca�'s, and at 
one time the winds in a playful mood ripped the cups 
from the anemometer. The number of mi les recorded 
during the 72 consecutive hours, was 4.701, which 
would be equivalent to nearly one fifth the distance 
around the carth in three days. 

This year on May 14 the winds commenced to blow 
again with the greatest violence. For four days the 
velO'city registered averaged more than 60 miles an 
hour. For nine days the average velocity was 5 2  miles 
an hour. The total number of miles recorded on the 
anemometer was 11,223 miles. 

This is  the highest velocity of wind for the time on 
record in the worl d. 

These automatically marked records will be photo
graphed by Proof. McAdie, who is in charge of the main 
weather bureau office in San Francisco, and sent to 
Washington. 

.' •.. 

FAILURE OF THE MONOLITH LATHE. 
Further details of the fai�ure of the great monolith 

lathe are now available. It will be remembered that 
the Cathedral of St. John in New York is to have thi rty

two gran ite columns in the choir each 54 feet high and 
6 feet in diameter, their weight being 16'1. tons each. 
It  was intended that these col umns should be mono

liths. but it was found impossible to turn such huge 

blanks even in the great lathe which was built to re

('eive them. In the SCIE:"fTIFIC AMERICAN for January 
12, 1901, we illustrated the lath e and the turning of 
one of the columns. The blanks weighed 310 tons, and 
they were placed on the lathe, whose bed is .86 feet 
long, which weighs 135 tons and swings 6 feet 6 inches. 
Eight tools were used. each taking a 3-inch cut. The 
tl1rnin� onerat iO'n proceeded smoothly, the lathe was 
operated day and night and the column 'lacked only a 

few hours of completion, when late one night it broke 
in two, entalling the loss of a year's time, to say 
nothing of the valuable piece of stone. The second 
monolith never reached the polishing stage, for it gave 
way while being rounded into shape. It is perhaps not 
fair to say that the lathe failed, although the resU'lt 
was the same. The accident should undoubtedly be at· 
tributed to the great torsion which deformed the 
block beyond the modulus of elasticity. The third at. 
tempt was also a failure, and the company deemed it 
inexpedient to risk any more columns of the mono
lithic type, so they are now being made in two sec
tions. They wilI be towed to New York from Vinal
haven, Maine, on a barge, four sections at a time, and 
will be landed at the foot of West 32d Street, and they 
will then be rolled to the cathedraL Had it been pos
sible to' produce the monoliths, they would only have 
been exceeded in size by those of St. I saac's Cathedral, 
in St. Petersburg. 

••••• 

SCIENCE NOTES. 
The municipal authorities of London an d other large 

provincial cities in England are experiencing a pecu
liar difficulty in connection with the wood paving of 
the thoroughfares. The wood bl ocks after they have 
been laid down are susceptible to a species of fungus 
which attacks the wood vigorously and rapidly deterio
rates it. The authorities are strenuously endeavoring 
to check this malignant fungus, since the damage 
wrought by it amounts to several thousand dollars 
annually, but the only reliable means of checking it, 
however, is to closely examine the wood blocks before 
they are laid down. Should a contaminated block be 
put down the fungus will immediately spread to the 
surrounding paving, with the result that the whole 
is soon destroyed. 

An expedition has been sent out under Dr. George 
Shattuck, for a scientific survey of the Bahama Isl
ands. In the party are members of the faculty of 
Johns Hopkins University and officials of the United 
States Museum, including Bashford Bean, chief of staff 
for marine zoology, and J. H. Riley, chief for land 
zoology ; also Dr. Oliver F. Fossig, of the Weather 
Bureau. Bernard N. Baker has given the party a 
glass-bottomed boat through which to study life in 
tropical waters. Dr. Fossig will' 

use several huge 
kites with registering apparatus to study the trade 
winds and magnetic conditions. The windlass about 
which the wire rope to govern these kites will be 
wound weighs 500 pounds. T. H. Coffin, of Johns 
Hopkins, will make a special study of the mosquitoes, 
particularly as to their capacity for carrying disease 
germs. 

In a recent lecture M.  Charles Rolland inquires if 
it be true that human beings expend, in general, far 
less energy of motion than do the other animals, and 
he answers the question in the affirmative. To demon
strate the assertion rigorously it would be necessary 
to perform exact mensurations not yet accomplished, 
to measure the mechanical energy corresponding to 
equal nutritive action, both in men and in animals. 
But i f  we consider the production of motions in the 
animal and in the human kingdom it  is easy to see 
that men are inferior, especially in respect of locomo
tion. The inferiority begins at birth, since it is 
necessary to teach painfully our children to walk, 
And it continues throughout our lives, during which 
we are subject to a thousand affections of the motor 
apparatus, and on the threshold of old age to senile 
impotence. This latter is invariable for men but the 
rarest thing in animals. The variety of animal loco
motion is remarkable. Animals fly, swim, crawl ,  
jump,  etc., all without the painful apprenticeship of 
men ; and the force they expend,  relative to the weight 
of their bodies, is immensely greater than is the case 
with us. The beetl e is a hundred times as strong as 
a horse, weight for weight, and the horse is stronger 
than a man. If m en were, relatively, as strong as 
beetles they could juggle with weights of several tons. 
These and other like facts lead to the obvious con
clusion that the motor functions occupy in the totality 
of physiological activities a far less important place 
with men than they do with animals. As an organism 
rises in the scale and as its nervous system increases 
in complexity the nervous energies have less and less 
power to express themselves in exterior reactions, in 
motor reactions for example. There is, in this point 
of view, the same difference between men and animals 
that is  found between men of thought and peasants. 
The former are quiet, but expend their forces in in
tellectual effort : the latter spend their energies in 
movements which are for the most part automatic. 
Ani mals move less the more they think and the more 
they comprehend . As Anatole France says in "Clop
inet" : "I have always sought to comprehend and in 
the effort I have wasted precious energies. I discover 
too late that not-to-comprehend is a great power. If Na
poleon had been as intelligent as Spinoza he would have 
written four quarto volumes in a garret"-and that 
would have been the end, 

© 1903 SCIENTIFIC AMERICAN, INC.



ORANGE CULTURE IN CALIFORNIA. 
The fruit industry of California was founded at the 

time of the establishment of the missions of the 
Franciscan monks. As early as 1792 there were about 
5,000 trees growing at the different 
missions. Apples, pears, oranges, 
lemons, limes, and olives consti
tuted the greater portion of these 
trees. As they nearly all did well, 
they proved the possibility of fruit 
culture in California. The fruit era 
did not begin until about the time 
of the great gold excitement of 1849. 
Most of the emigrants to' the State 
thought of nothing but gold; but a 
few of the more far-seeing obtained 
possession of some of the old 
orchards, and reaped a handsome 
profit by selling their fruit at the 
exorbitant prices that then pre
vailed. 

Much of the land in CalifO'rnia is 
especially adapted to the cultivation 
of citrous fruit. While by far the 
greater portion of the commercial 
crop of the State is at present 
grown in Southern Ca'lifornia, the 
citrous fruit can be safely and 
profitably grown along the foothills 

GRADING THE ORANGES. 

of the Sierra Madre Mountains from San Diego to 
Tehama Counties, a distance of \lver 700 miles. 

The method of propagating citrous trees such as the 
orange does not materially differ from that employed 
in the propagation of O'ther fruit trees. One of the 
most difficult questions 
which the prospective 
orange grower must de
cide, is whether to use 
seedling or b u d  d e d 
trees. The pros and 
cons of the question 
cannot b e discussed 
here. The general ten
dency 0 f progressi-ve 
growers is to use only 
trees budded with thO'r
oughly tested and ap
proved varieties. Prac
tically a'll the advance 
that has been made in 
improving citrous fruits 
by propagating and se· 
lecting s e e  d l i n  g s, 
hybrids, and the like 
which produce superior 
or peculiar fruits, de
pends upon propagation 
by budding and graft
ing. The center of 
orange culture in Cali
fornia is Oroville, in 
Butte County, about 450 
miles north of Los 
Angeles. The climate 
is especially adapted fO'r 
the c u 'I t i v a t  i o n of 
citrous fruits, and is so 
mild that the frost 
never injures the ti·ees. 

T h r o u g h o u t  the 
Sacramento and San 
Joachim valleys orange 
trees are planted in 
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bluffs or foothills in soil of a deep, gravelly, porous 
nature. So boundless is the market that, although 
thO'usands of young trees are yearly planted, there is 
still room for more. 

A TYPICAL OALIFORNIA ORANGE RANCH. 

JUNE �O, I�j. 
slope, and a regular flow of irri {ating water is ob
tained. Since orange growing exhausts the soil in 
time, fertilizers, both natural and artificial, must be 
freely used. February, March, and April are' the 

months when the ground is plowed 
and cross-plowed; afterward it is 
harrowed each way to within three 
feet of the trunks. The soil under 
the trees is cultivated by gangs of 
men. Trees are planted 25 feet 
apart, O'r 70 to the acre. Year-old 
seedlings are procured from the 
nurseries, which seedlings in three 
years attain a strong growth. When 
the trees are ready to bud they aro 
pruned, all the upper branches be
ing cut off; so that nothing but the 
forked stuinp, some three or four 
feet high, is left. Two T-like in
cisions are made in the bark, into 
which incisions the new bud is 
inserted. About two buds are in
serted in each trunk. All super
fluous growth is checked, and every 
atom O'f nourishment directed to
ward the development of the new 
graft. February and March is the 
time for pruning; September and 
October the time for budding. May, 

PACKING THE FRUlT FOR SHIPltENT. 

In preparing the :land for orange cu1tivation, plow
ing and harrowing both ways is necessary in order 
to fit the soil for the orange tree. Irrigation is also 
necessary, because of the scant summer rains. Water 
is piped to the lands in a commO'n ditch with a gentle 

HARVE3TIN& TtiIIIE IlJ A CALIFORNIA ORANGE ORCHARD. 

June, July, August, and September are devoted to 
cultivation and ��meral oversight. In November the 
fruit begins to- mature, and all else is dropped in order 
to gather the crop. The gathering season is in full 
operation by the middle of the month; every man, 

woman, and child must 
work to pick, pack, and 
ship the ripe fruit. 

Three years after bud
ding, or six from plant
ing the seedlings, the 
trees begin to bear. The 
first crop is 280, the sec
ond 420, the third still 
greater, and that of each 
succeeding year slightly 
more than its predeces
sor, if cultivation be 
never ne�lected. Neglect 
is prompt'ly indicated by 
s h r i n k  i n g and dis
colored foliage and di
minutive fruit. 

The oranges culti
vated are Washington 
navel and tangarines. 
Co-operation among the 
neighboring orchards 
provides for handling 
and shipping the ripe 
fruit. A central pack
ing house receives the 
fruit from the orchards. 
The highest grade is 80 
to the box, diminishing 
to 96, 112, 1 26, 140, 150, 
176, and 200 to the box. 
A hopper is employed, 
into which the fruit 
is dumped, the sizes be
ing separated in passing 
down the incline, the 
fruit dropping in its 
proper opening. 
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!'RENCH EXPRESS ENGINE FOR AN ENGLISH 
RAILROAD. 

Attention has once more been drawn to the splendid 
French express locomotives compounded on the de 
Glehn system, by the announcement that one of these 
engines has been ordered for service on the Great 
Western Railway, England. There was a time, not so 
very many years ago, when the English service of 
express trains was the fastest and most frequent in 
the world, and its engines, especially designed for 
fast running, were noted for their economy and the 
all-around ability with which their work was done. 
During the past few years, however, the French rail
ways have made a remarkabl e  
advance in the speed and gen
eral quality of their fast pas
senger service, until to-day 
their trains are considerab'ly 
the fastest in the world. These 
results are due more than any
thing else to a remarkably fine 
type of compound engine, 
which was brought out and de
veloped by the inventor A. G. 
de Glehn, Directeur Generale of 
the Societe Alsacienne de Con
structions Mecaniques. The en
gineers of the various roads 
that have built compound en
gines on this system have in
troduced such minor modifica
tions as were necessary to con
form to the requirements of 
their respective roads. We pre
sent a photograph of one of 
this type which has been doing 
some great work on the 
Chemin de Fer du Nord. 
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season of 1902 twenty additional express trains, whose 
running speed averaged from start to stop 55 miles 
an hour and upward. Eighteen of these trains were 
scheduled to run at 56 miles an hour and upward; 
twelve at over 57 miles an hour, nine at 58 miles an 
hour and over, three at over 59 miles an hour, and two 
at over 60 miles, the fastest train being scheduled at 
63.5 miles an hour. The trains are by no means light, 
averaging about the same as our Empire State Ex
press, or say 200 tons. The most remarkable work 
done by these engines has been in hauling heavy ex
press trains on upgrades, when very high speeds have 
been reached and maintained. Thus, with a 225-ton 

Length, 310 feet; beam, 40 feet; number of turbines, 
thre e ;  number of propellers, five ; speed, 21 to 22 knots. 
With regard to her beam; this (40 feet) it may be 
noted is five feet broader than any existing cross
channel steamer. She will have effective bilge keels 
fitted for the greater part of her length. The accom
inodation for first-class passengers is placed forward 
of the machinery space, instead of aft, as it is in al'l 
the present paddle-wheel vessels on the Dover-Calais 
service. On the upper deck are the private cabins, 
and the promenading area of this deck will be' covered 
by a shade or boat deck. 

The propelling machinery will consist of three Par-
sons steam turbines, one high
pressure and two low-pressure, 
each actuating one line of shaft
ing. The center shaft has one 
propeller, while the two side 
shafts each carry two, so there 
wiN be five propellers in all. 
The center turbine will be high
pressure and the two side tur
bines low-pressure. W h e n 
steaming ahead, the steam from 
the boilers is admitted to the 
high-pressure turbine, and after 
undergoing expansion about 
five-fold it passes to the low
pressure turbines, and is again 
expanded in them about an
other twenty-five-fold. It then 
passes to the condensers, the 
total ratio of expansion being 
about 1 25-fold, as compared 
with 8 to 16-fold in ordinary 
triple-expansion reciprocating 
engines. 

The new engine for the Eng
lish road will be similar to PROPELLERS OF THE NEW DOVER-OALAIS TURBINE STEAMER. 

When going full speed ahead, 
all the lines of shafting, cen
tra'! as well as side with their 
propellers, are in action; but the one here shown, only such 

modifications being made as are necessary on account 
of the lower bridges and somewhat narrower distance 
between platforms on the Great Western Railway. In 
respect of the number of wheels and method of dis
posing them, the engine is of what is known in this 
country as the Atlantic type. There is first a four
wheeled truck beneath the smoke box, then two pairs 
of coupled driving wheels, followed by a pair of trail
ing wheels beneath the firebox. The engine is com
pounded as follows : There are two high-pressure cyl
inders, 13% inches diameter by 25l.4 inches stroke, 
carried on the outside of the frames and connected to 
the rear pair of drivers. Inside the frames and be
neath the smoke box is a pair of low-pressure cylinders 
22 inches diameter by 25� inches stroke, which con
nects with the forward pair of drivers. AU four 
drivers are also connected by outside coupling rods. 
The boiler has 2,275 square feet of heating surface, 
and the working pressure is 225 pounds to the square 
inch. The driving wheels are 6 feet 8 inches in 
diameter, and the weight of the engine in working 
order is 63 tons. The admission valves are so ar
ranged that high-pressure steam can be admitted to 
all four cylinders, thus giving a high tractive effort and 

train on a run of 78%, mi'les from Paris in 77 minutes 
and 44 seconds, a steady speed of 65 miles an hour 
was maintained up a grade of 1 in 200. On another 
run a speed of 64.6 miles an hour was made on an up
grade of 1 in 250, the run ending at Arras, the 120 miles 
from Paris having been made in 115 minutes and 25 
seconds, or in 102%, minutes after deducting delays, of 
which there were severa'!. The average start to stop 
speed was exactly 70  miles an hour. An even more re
markable performance in some respects, was a run from 
Paris to St. Quentin with a load of 360 tons behind the 
tender, when the distance of 95%, miles was made in 
99 minutes. On this occasion the engine took its load 
of 350 tons up a grade of 1 in 200 thirteen miles in 
length at a steady speed of 62.1 miles per hour. In all 
the history of l ocomotive performances, either in 
America or Europe, there is no authentic record of 
anything to approach this uphill work by an engilie 
weighing only 63 tons. 

. . . , . 
THE FIRST caOSS-CHANNEL TURBINE STEAlIIER. 

BY B. C. FYFE. 
The year 1903 will witness a very important. event 

in the history of ocean travel, for early in the coming 

when coming alongside a quay or maneuvering in or 
out of harbor, the outer shafts only are brought into 
operation ; thus giving the ve ...... ! "II the turning and· 
maneuvering efficiency of a twin-screw steamer. Inside 
the exhaust end of each of the low-pressure turbine 
cylinders is placed an astern turbine, controlled like 
the other turbines by suitab'le valves which operate by 
reversing the direction of rotation of the low-pressure 
turbines. Steam can be admitted by suitable valves 
directly into the side low-pressure turbines, or into 
the reversing turbines within the same for going 
ahead or astern . The center turbine under these cir
cumstances revolves idly, its steam-admission valve 
being closed and its connection with the low-pressure 
turbines being also closed by non-return valves. The 
builders claim that with this arrangement the maneuv
ering power of a five-screw vessel is in every respect 
as good as in the case of an ordinary twin-screw 
steamer, whiIe in going astern they affirm that there 
will be none of that objectionable vibration which is 
always felt even with the most modern twin-screw 
steamers with balanced engines. 

rr'he new S. E. & C. Company's turbine steamer is to 
l1ave II. speed of at least 21 knots, and probably this 

TYPE OF NEW FOUR-CYLINDER COMPOUND EXPRESS ENGINE BUILDING FOR THE GREAT WESTERN RAILWAY, ENGLAND. 

Cylinders: Two high-pressnre, 13� inches diameter, two low-pressure, 22 inches diameter; common stroke 25)4 inche�. Heating surface, 2,275 square feet; Bteam pressure 225 pound!!. DrIving wheels 6 feet 
8 inches diameter. 

rapid acceleration at starting, and a reserve of power 
on grades. 

The work accomplished by these engines, when 
judged in the light of their weight and fuel" consnmp
tion, is undoubtedly better than the performance of 
any class of locomotives in the world. The Chemin 
de Fer du Nord, which for several years has been 
nota14e for its fast expresses, provided during the 

year there will be placed on the Dover-Calais service 
the first turbine-propelled cross-channel passenger ves
sel ever built. The new vessel now building for the 
S.  E. & C. Railway Company by Messrs. Wi'lliam Denny 
& Brothers, of Dumbarton-on-Clyde, is expected to 
create a revolution in cross-channel passenger traffic 
by reason of her high speed, superior comfort, and 
great convenience. Her dimensions are as follows: 

will be exceeded. It is expected that she will accomplish 
the journey between Dover and Calais in considerably 
'less time than that taken at the present time by the 
boats on the Channel ferry. 

Messrs. William Denny & Brothers are also construct
ing a second turbine-propelled cross-channel passenger 
steamer. She is being built to the order of the London, 
Brighton &: South Coast Railway Company, and will 
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be placed on their Newhaven-Dieppe s ervice_ The di
mensions of this new vessel are as follows : Length, 
280 feet ; beam, 34  feet ; draught, 22  feet ; gross ton
nage, 1,100 tons. It  is  stated that in genera'l design 
she will be similar to the twin-screw steamer "Arundel" 
with reciprocating engines, built by Messrs. William 
Denny & Brothers in 1900 for the Brighton Company. 
With practically the same boilers as the "Arundel" it 
is anticipated that the new Brighton Company's tur
bine vesse'l will travel half a knot faster, and in addi
tion will be free from all troubles caused by vibration. 

The Lancashire and Yorkshire Railway Company in 
a recent invitation to shipbuilding firms throughout 
the kingdom for designs and tenders for a new steamer 
for their I rish Sea service stipulated for alternative 
dEsigns as regards the means of propulsion, viz. ,  for the 
ordinary twin-screw reciprocating and for steam tur
bine engines, the speed desired being 1 7  knots. 

The invention and development of the marine steam 
turbine is a subject on which Great ·Britain may well 
pride herself, for though we have undoubtedly been left 
behind in various fields of latter-day activity and enter
prille, in this particular sphere we took the lead and 
have maintained it ever since. 

Until the new cross-channel turbine steamers have 
shown their speed and their coal consumption, it  is 
not to be supposed that shipping companies and ship
owners will take any very decided move with a view 
to adopting the turbine as a mode of 'ship propulsion 
in place of the ordinary engine of the reciprocating 
type. 

There can be, however, little doubt that before many 
months have e'lapsed a turbine-driven Atlantic liner 
will be built, which will materially lessen the time 
at present taken by the swiftest steamers of the Ham
burg-American and North German Lloyd lines. 

Mr. Parsons claims that the prinCipal advantages 
of steam turbine engines as compared with ordinary 
engines are as fol'lows : 

1. Complete absence of vibration from main engines. 
2. Increased economy in steam and coal consump

tion. 
3. I ncreased speed, owing to diminution of weight 

and smaller steam consumption. 
4 .  I ncreased stability of vessel, owing to l ower cen· 

ter of gravity of machinery. 
5 .  I ncreased safety to engine-room staff, owing to 

absence of reciprocating parts. 
6.  Perfect balancing of engines, which permits of 

very l ight engine foundations and obviates stress on 
hull.  

7. Reduced size of engine room. 
8. Reduced weight of machinery. 
9. Reduced cost of attendance on machinery. 
10.  Reduced consumption of oil and stores. 
11. Reduced diameter of prope'llers, which gives in

creased immersion and obviates racing when rolling 
and pitching in a seaway. 

1 2. Reduced diameter of propellers, giving increased 
facilities for navigating in shallow waters. 

One might be tempted t o  inquire why, if these ad
vantages were real, the number of turbine vessels 
under construction should not be greater than it is 
at present. The answer to this may be found in the 
innate and inveterate conservatism of the shipbuilder, 
who likes to see others experiment, and to delay action 
unW he is perfectly assured that the pathway of suc
cess lies befon him. 

. 1  • . . 
A PORTABLE OSCILLOGRAPH FOR ALTERNATING 

CURRENTS. 
BY THE LONDON CORRESPONDENT OF THE SCIENTIFIC A.llERICAN. 

A convenient and handy little apparatus for utili
zation i n  connection with alternating currents has 
been introduced by the Cambridge Scientific Instru
ment Company, Ltd., of Cambridge, England, which 
should be of incalculable value to manufacturers and 
engineers who utilize alternating currents. It is the 
Duddell portable oscillograph, an illustration of which 
we give herewith. 

The increase in the use of alternating currents, 
especially two and three-phase currents for supply
ing motive power, and the use by central stations, dis
tributing both on the direct and on the alternating 
current system, of high-tension alternating currents 
for the transmission of power over any considerable 
distance, has rendered a knowledge of the shape of 
the wave form of the alternating current of the ut
most importance to electrical engineers. For instance, 
alternating-current motors which will work well  and 
have a good efficiency on one wave form may have 
but a poor effiCiency, or may even refuse to work at 
all, on another. The efficiency of transformers also 
depends to some extent on the wave form ; yet many 
engineers who are prepared to pay large sums of 
money for a slight increase in the efficiency of their 
transformers or motors, do not realize the important 
effect their wave form has on this efficiency. Again, 
in the case of cables used for high-tension and extra
high-tension transmission, resonance effects often oc·  
cur, causing the breakdown of cables and loss of 
money and prestige due to interruption of supply. 

Scientific AlDerican 
Many of these breakdowns could easily be avoided 

by an examination of the wave forms, to find out 
under what conditions dangers to the insulation of 
the machines and cabIes occur, i n '  order that these 
conditions may be avoided in the future. By the 
proper arrangement of the tests the examination of 
the wave forms will reveal the dangerous conditions, 
without, as is often the case, the on'ly warning of a 
dangerous condition being the breakdown of valuable 
plant and cables. It  is also very probable that the 
constants of some kinds of alternating-current me
ters, on the .accuracy of which the revenue of the sta
tion may depend, are also influenced by the wave 
forms. 

I t  is of paramount importance that station engineers, 
consulting engineers, and manufacturers of alternating
current plants should possess a small apparatus for read
ing quickly and accurately the wave forms for the above. 
These requirements are fulfil'led by this sm,all Duddell 
oscil lograph, which enables an engineer to examine visu
ally the wave forms of an alternating current without 
the necessity of making complicated connections or em
pl oying an arc lamp, synch ronous motor, heavy elec
tro'magnet, and other accessories used when a perma
nent record is required. In order to see the station 
wave form, it  i s  only necessary to connect the oscillo
graph in place of a lamp by means of an adapter. The 
device comprises a small oscillograph set up in a case 
complete with lamp, rotating mirror, and a'll necessary 
resistances, etc., ready for use. 

The small oscillograph, which is shown standing out
side the case, from which it can be easily and quickly 
removed for separate use, consists of a single vibrato 

DIAGRAM OF THE CONNECTIONS. 

PORTABLE OSCILLOGRAPH. 

The smaller instrument can be nsed separately. 

ing system mounted between the poles of a permanent 
magnet. The vibrating system is connected to the 
two small terminals shown on the base of the oscillo
graph, and these in their turn are connected through 
a suitable resistance by means of flexible wires to 
the termina'ls shown on the outside of the case. 

The vibrating system consists of 11 loop of phosphor
bronze strip under tension carrying a small mirror. A 
beam of light from an incandescent lamp is thrown on 
to this mirror, and thence is reflected on to a screen 
forming a bright spot. This spot vibrates horizontally, 
its deflection from the central position being at any 
instant proportional to the instantaneous va'lue of the 
P. D. or current as the case may be. The movement 
of this spot is observed in a mirror, which is rotated 
by hand about an axis at right angles to that of the 
mirror attached to the strip. The handle by means 
of which the mirror is rotated is shown on the right
hand side of the instrument. The observer examines the 
wave forms seen in the rotating mirror through eye
holes. A rubber eyeshade prevents extraneous light 
from entering the instrument when in use. The shade 
is removable and packs inside the instrument when 
closed. 

The following are the approximate data relative to 
the sensibi lity of the oscillograph : 

Periodic time, 1-4 ,000 second as sent out with a ten
sion of 1 ounce. 
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Sensibility, 200 mm. per ampere at the normal dis. 
tance of 25 cm. 

Normal working current, 0.05 to 0.10 ampere. 
Re�istance of strips without fuse and connections, 

about 4 ohms. 
Resistance of strips with fuse and connections, about 

1 4  ohms. 
A resistance wound on a slate frame is used in series 

with the incandescent lamp. A key is provided for cut
ting out some of this resistance, and thus increasing 
the brightness of the lamp when the wave form is 
actually under observation. The instrument is used at 
an angle as shown, a'llowing a free circulation of air 
round the lamp resistance. Terminals are provided in 
order that the lamp may be lit from a separate circuit 
from that under examination, if desired. 

The instruments are generally made so that they 
may be connected directly to either a 100 to 110, or 200 
to 220 volt circuit, but suitable resistances can be made 
to adapt the instrument to any particular voltage. For 
high voltages it is advisable to use a transformer. 

Another very useful purpose which the osci'llograph 
fulfills is that an engineer can tell at a glance whether 
a dynamo gives a true sine curve, or what effect a 
certain transformer, motor, or cable has on the wave 
form. 

The accompanying diagram shows the general scheme 
of connections. To prepare the instrument for use, it is 
only necessary to open the case, slip out the brass 
plate on the front, and replace it by the one with an 
India-rubber eyeshade which is placed inside. The lid 
is then closed, and the instrument fixed at a convenient 
angle by means of a milled head on the . right-hand 
side of the case. The instrument is then ready for 
use. I f  the spot is not in the middle of the scale, it 
can be brought to the center by slightly slackening the 
milled head underneath the base of the OSCillograph 
and twisting the latter round. When the spot is  in 
the right position, the milled head is screwed up tightly 
to keep the oscillograph in pOSition. 

The gaps in the vibrator must be kept filled with the 
special oil supplied with the instrument. This is in
troduced when required by means of a pipette into the 
oil cup which is placed at the back of the vibrator. 

The instrument can be used to show either P. D. or 
current-wave forms of the circuit under examination. 
To investigate P. D. wave forms the terminals B and 0 
are connected directly to the poles of say a 100 or 110-
volt circuit. This can be done conveniently by putting 
the adapter supplied with the instrument into an ordi
nary lamp holder. The terminals D and E are con
nected to B and 0 respectively by means of the copper 
strips which are provided, so that the lamp is lighted 
from the same circuit. As will be seen from the 
diagram, there is a non-inductive resistance of 1,000 
ohms permanently connected in series with the yibrat
ing strip of the oscill ograph, so that the current 
through it is about 0.1 ampere, which gives an ampli
tude of about 25 mm. on each side of zero. There is 
also a resistance of about 90 ohms in series with the 
Ediswan 'Miniature" 20-volt 5 c. p. lamp. The key 
K is arranged to short-circuit a portion of this resist
ance, thus increasing the brightness of the lamp when 
the curves are actually under examination. 

For voltages up to three or four hundred, resistances 
can be used in series with the instrument. With 
higher voltages it is advisable that they should be 
transformed down by means of a small transformer 
having a dosed iron circuit and small magnetic leak
age. In this latter case it is advisable to disconnect 
the lamp terminals D, E from B 0 and to connect them 
to an independent 100-volt circuit and to earth one 
of the terminals B, 0, as it is not safe to use the in
strument if it is more than a few hundred volts above 
earth. Another method is to use a number of incan
descent lamps in series as a potential divider, the 
instrument shunting one of the lamps, which must 
be connected to earth ; it i s  not advisable to use this 
method for voltages above 2,000 or 3,000 volts. 

To investigate current wave forms the terminals A. 
and 0 are connected to · the potential terminals of a 
suitable low-resistance shunt in the main circuit. 
This shunt should have a resistance so that at the 
maximum current there is  a P. D. across i t  of about 
1.4 volts. In this case the lamp must be lit separ
ately from a 100-volt circuit. For both these investi
gations lamps having strong thick filaments should be 
used. 

The investigation of form factors is easily accomplish
ed by placing a divided scale for the spot of 'light to 
fall on, and finding what deflection d corresponds to a 
steady direct P. D. of 100 volts applied to the in
strument ; this is the calibration of the instrument, 
and will remain practically constant, and need only 
be repeated occasionally. I f  now the total amplitude 
D of the vibration of the spot be observed on the same 
scale for the wave form to be investigated whose R. 
M. S. voltage is V, then the form factor of the wave 
is evi dently 50  Did V a'1d this quantity is a very use
ful measure of the degre8 of danger to insulation of the 
w ave form. The R. M. S. voltage V must be measured 
in all cases between the terminals B, 0 of the osciUo-
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graph at the same time as the observation of D is being 
made. 

The instrument is extremely portable, weighing only 
1 1 %  pounds, and measuring, when closed, 1 4  inches in 
length by 8 inches wide and 11 inches deep. The price 
is nominal, onIy $150 up to 220 volts. 

• • • • •  

GIGANTIC ORE·HANDLING MACHINERY. 
BY w. FRANK .'CLURE. 

The introduction this season of electricity as a 
power for operating Great Lake dock machinery at 
three of the most important lower lake ports, it is 
believed, wil'l be a move of great importance to the 
futu�e of ore-handling. I t  has been a query for some 
time as to when electricity would come into general 
use upon lake docks. It  is  now claimed that it wlll  
simplify the methods of operation, add to the speed, 
and reduce the cost of operating. The Pennsylvania 
Railroad Company in January decided to expend more 
than $1 00,000 in Cleveland and $ 27,000 at Ashtabula 
ill the buiIding of power houses and electric appli
ances upon its lake docks. The entire power system 
of the Pittsburg & Conneaut docks at the "Carnegie" 
port of Conneaut is to be replaced by electricity, all 
the machines to be furnished with power from a cen· 
tral station, with the possible exception of the "clam· 
shell" automatic unloaders. 

On the Pennsylvania docks at Ashtabula the work 
of installing the new electric system has been in 
progress for severaI months and will soon be com· 
pleted. There are five large boilers at this plant. 
The electricity on these docks is also to be used 
for splendidly lighting eveH the most out-of-the-way 
corners. The plan is to place lights upon every ma
chine. Thts, with the fact that the Vanderbilt docks 
at this port are also to be lighted by electricity, in· 
dicates that preparations are being made for a large 
amount of night work in handling ore this season, 
and that the ore traffic, which is constantly increas
ing in volume, will demand it. 

Another important innovation in connection with 
the ore-handling industry consists in the constructing 
of new. lake ore carriers with especial reference to 
the proper accommodation of the Hulett automatic 
unloaders. Also some forty vessels of the Steel Cor
poration's fleet are to be reconstructed with the same. 
end in view, at an expense of more than $100,000. 

The big steamer "James Gayley" was the first 
steamer to be built along the Hnes mentioned. She 
is named in honor of James Gayley, who is at the 
head of the ore department of the Carnegie Steel 
Company. Mr. Gayley has long taken a decided in· 
terest in the Hulett unloader, and was responsible 
for installing it at. Conneaut. The accompanying pho
tograph shows a battery of these machines at work 
in the "Gay ley" during the first test, where the con· 
ditions within the hold of the vessel permitted of the 
machines' best work. Ninety-five per cent of the ore 
was taken out during this test without the assistance 
of shovelers. 

Since that time another test was made in remov
ir: g the cargo from the steamer "James Hoyt," which 
is also especially fitted for the "clamsheIIs." This 
time ninety-eight per cent of the cargo was removed, 
and it was not thought worth while to put laborers 
tv work in her to shovel out the rest. It was origin
ally intended that the unloaders should make this re
cord, but it had previously been found impossible, ow
ing to the unfavorable construction of lake boats. 
By means of these machines working under the new 
conditions, a cargo of 5,500 tons has been removed 
in five hours. Officials of the United States Steel 
Corporation witnessed too latest notable test: 

In bui'iding or rebuilding a lake vessel with a view 
to adapting it to the Hulett automatic un loaders, the 
principal operation is the enlarging of the hatches and 
the moving of the stanchions so as to give more play. 
On the steamer "Hoyt," for example, the hatches are 
not more than four feet apart. There are nineteen 
hatches in all, and the distance from center to center 
is twelve feet. 

The introduction of the Hoover & Mason automatic 
unloaders at Ashtabula Harbor is an important fea
ture of the present season. These machines have 
made some remarkable records at South Chicago, 
where they have been tested during the past two or 
three years at the docks of the Illinois Steel Com
pany. During the past year the Hoover & Mason bat
tery of ten machines working in a vessel at South 
Chicago established a record surpassing even the 
famous machines at Conneaut. By the unloading of 
98 per cent of the "Hoyt's" cargo by the Hulett ma
chines in four hours and fifty-four minutes, however, 
stil l  another precedent was established. 

The Hoover & Mason machines rest upon tracks 
on the docks, and m ove themselves upon these tracks. 
The grab bucket with which each machine is equipped 
has a capacity of more than five tons. It is pos!?ible 
for one of these buckets to make a trip a minute. 
The ore when lifted from a vessel is del ivered either 
to cars or to the docks. With these machines ore can 
be taken out. of a vessel at an expense of less than one 
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cent a ton. Vice-President Brown and other high 
officials of the Vanderbilt railroad system witnessed 
a test of these un loaders at AshtabuIa Harbor a few 
weeks ago. Machines of this style will likely be in· 
stalled at Conneaut this season. 

The interiors of several lake vessels also have recent· 
ly been equipped espeCially for this style of machine . 
By means of a scraper system the portion of the cargo 
Which could not otherwise be reached by the grab 
bucket is brought within its reach. Among the ves
sels thus already equipped are the steamer "Victory" 
and the schooner "Constitution." 

The tendency now seems to be to place the grab 
styles of buckets on all ore-handling machinery. A 
two-ton grab bucket, for example, is being placed on 
the King machines at Ashtabula in place of the former. 
style of buckets used on conveyors. A'lso Samuel 
and George Sweden borg, of Ashtabula, have invented 
a new-style grab bucket which has been tested on 
the portable machines here, and the test has proven 
highly satisfactory. This new bucket spreads 7 %  
feet, and will lift 2 %  tons. I t  will dig as w ell upon 
the side of a pile as on the level. An advantage is 
also claimed for this bucket in its being round, thus 
avoiding corners, in which are often becomes packed. 

To accommodate the vast new machinery which is 
being installed this season, and to handle the greatly 
i ncreased marine traffic which must be handled this 
year, the railroad companies owning so many docks 
at the various lake ports, also have extensive pro
jects under way for the construction of new chan
nels, the building of new docks and the installing of 
coal-handling machinery. Trains carrying are south 
to' the furnaces return to the lakes with coal. An in
crease in ore traffic is accompanied by a marked in· 
crease in coaI shipments. 

Typical of the railroad improvements to be made, 
it may be said that the Pennsylvania Company is 
planning to spend a million dollars on land west of 
the entrance to Ashtabula Harbor, which has long 
been known as the "greatest ore-receiving port in the 
world." Eventually a mile of this territory along the 
qake will likely ' be utilized. This work will not all 
be  done this year, of course. Already, however, addi
tional channel room is being excavated and the expen· 
diture of $50,000 for a car-dumping machine has beeu 
authorized. The additional railroad yards and the 
channels and machines are to be used for coal t raffic. 
With the coalJ traffic entirely removed to the lake front, 
much additional room for are on the present extensive 
docks up the river will be gained.  

• • • 
The C urren t  SupplelUe ut.  

The excellent article published elsewhere in this 
issue on the disastrous Paris-Madrid race is to be 
read in connection with another article on the same 
subject published in the current SUI'l'U: MENT, No. 1433 , 
and narrating various inci dcnts which could not in 
these columns be recorded for want of space. Also 
of automobile interest are articles on an automobile 
Pullman car for time table distribution, on devices 
suggested by the jarring of automobiles, and on the 
density of petrol for petrol motors to attain the great
est horse power and the most efficient working. The 
English correspon dent of the SCIENTIFIC AMEIUCAN reo 
views the work of the British Fire Prevention Com· 
mittee. Recent experiments of M. Moissan are re
viE:wed. William J . Hammer discusses phosphorescent 
and fiuorescent SUbstances. A short description of 
Jupiter and his red spot should be read with interest. 
Henry S.  Spackman has prepared a most instructive 
technological article which bears the title 'Manufac
tu re of Cement from Marl and Clay." Sir Oliver 
Lodge's excellent treatise on electrons is continued. 
How a storage battery cell can be made at home is 
set forth in a simple way by WaIteI' Jones. Electro
chemists will read with interest the article on the elec· 
trolytic manufacture of caustic soda and hypochlorites. 

• I e  • 
A new composition whereby steel can be more easily 

welded than formerly was tried recently at the Jeffer
son I ron Works, Ohio. The process employed consists 
in welding steel, and especially scrap steel, by put
ting scrap steel, layer upon layer, in any preferred 
shape or size, superposing on each layer some of the 
composition, and heating the entire mass, then sub
jecting it to mechanical pressure, whereby a homo· 
geneous union of the separate parts is produced, form
ing practically a single, integral mass, possessing, it 
is claimed, all the practical qualities and cliaracter· 
istics of the steel billets produced by casting, or by 
other known methods. A billet was made from scrap 
steel and put through the furnace and rolls. It  came 
out a perfect piece of sheet steel with smooth edges. 
'I'his sheet · was cut into smaller pieces, from which 
perfect nails were made. Washers were also made 
from this piece, and proved satisfactory. The cost 
of manufacturing the composition, including the ' mak· 
ing of the billet of scraps, per ton is  from 25 to 
50  cents, including labor, ' and therefore not only eco· 
nomical by saving time, but also saving the vast 
amount of scrap steel. A. S. H. 

Tro u blesolUe Gas Engine Ga .. kets. 

To the Editor of the SCIEN TU'IC AMERICAN :  

The article about troublesome gaskets by A. E.  Pot· 
ter in the issue of SCIENTU'IC AMEIUCAN of May 16, is 
well pointed toward a very general defect in seventy
five per cent of the gas and gasoline engines that have 
come under my observation. 

Leaving out the question of unevenness of packing 
surfaces as clearly a case of poor workmanship; there 
are two points of construction which, if better under
stood and applied, w i ll overcome this annoying defect 
in most cases. 

First, wherever possible inclose or confine the gasket 
to withstand the pressure of the gases against its edge. 

This is readily effected in a cylinder head, for in
stance, by a projecting rim on the edge of the head 
which fits over the end of cylinder, or in a fiange by 
recessing the seat, etc. A good practice is to make the 
confining recess in depth only twice the thickness of 
the gasket. This is a hint to inexperienced engineers 
not to add more thicknesses shoul d  repacking become 
necessary. 

The second point is to groove the packing surfaces 
both for confined and unconfined gaskets. Many en
gine makers apparently vie with one another to pro· 
duce the smoothest packing su rfaces . 

Because of unequal expansion of the parts of an 
engine, the inelastic asbestos will  seldom be as tight 
when engine is cold as when hot. When pressure is 
exerted against the edge of a gasket, the part of the 
gasket filling the grooves acts against the sides of 
the grooves as a check, preventing the egress of gas 
between the Slightly separated surfaces. This i llus
trates the necessity for grooves in the confined gasl,et. 

The grooves help largely to prevent the blowing 
out of unconfined gaskets. Grooves for small surfaces 
need not be more than 3/32 inch wide and 1/32 inch 
deep. On circular surfaces they are made preferably 
concentric rather than spiral, the former not permitting 
the escape of gas if  the gasket is not forced so as to 
completely fill the grooves. Many troublesome joints 
can be much benefited by grooving when it  is im
possible or inconvenient to confine the gasket. The 
grooves can be cut by a chisel or machined. 

Ossining, N. Y., May 18. R.  T.  KIPP. 
• I . ,  • 

"- Jointed S n a k e .  

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to your issue of May 16, I do not believe 
all that your Missouri correspondent says about the 
jointed snake ; neither do I believe you when you say 
there is no animal known to science as a jointed 
snake. Neither need you believe the following in
cident that came under my observation-not as a small 
boy, but a grown-up man : 

Riding along a country road, I saw a snake about 
thirty inches long and one inch in diameter. Alight
ing, I struck it with a piece of fence-rail. The blow 
fell about eighteen inches from the head, and just 
back of the abdomen. To my surprise, the snake broke 
in two ; the blow was not sufficient to cut it in two. 
The forward part wriggled and made a little progress 
forward, before another blow killed it .  Noticing a 
peculiar formation at the break, I pressed with a 
piece of timber on the tail end, and found it would 
disjoint in sections of about two and one-half inches. 
One end of the joints consisted of four short prongs, 
resembling the root of a human tooth freshly drawn, 
and the other end had sockets to correspond with the 
four prongs. Both ends were raw, and a little blood 
was noticeable. A brother was with me at the time, 
and readily remembers the incitient, and I can give you 
ample reference as to my veracity. R. P. GETTYS. 

Knoxvill�, Tenn., May 25, 1903.  
• ' 1  I .  

"- lU.eehanleal lU.:eth od of" lUeasn riog Surf"aees. 

To the Editor of the SCIENTIFIC AlIIERICAN : 

I believe I have invented a process by which the 
area of any surface, no matter how irregular it may 
be in shape, can ( provided it is not too large ) be as
certained by a simple mechanical means, and with 
abso'lute accuracy. 

I stu died it out for the pu rpose of finding the num
ber of square inches there is in boot and shoe uppers, 
so that a system could be arranged for giving the cor
rect number of feet of upper leather to cutters, to 
cut uppers according to the sizes and widths the or· 
ders call for, and no useless waste be made. 

My method is as follows : 
First cut the patterns in heavy paper, exactly to 

model shape. Next cut,  exactly, square inches and 
fractions in the same kind and weight of paper. 

Next, using a pair of carefully and delicately ad· 
ju sted balance scales, place the patterns on one side, 
and weigh with the paper square inches, used as 
weights. 

No matter what shape the patterns are, when the 
square inches balance them, it shows the exact number 
of square inches are eqUId on both ends of the scales. 

Philadelphia, May 16, 1903. C. B. HAT�'IELD. 
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THE ATLANTIC OCEAN AND THE " AMERICA " CUP. 
The accompanying composite picture showing the 

new cha'ilenger for the "America" cuP. "Shamrock i l L." 
under both her cruising ocean rig and her racing rig 
of 14.500 square feet. naturally suggests the question 
as to whether the intervening three thousand miles of 
ocean water between England and America has been 
anything of a handicap to the challengers i n  their 
long half-century of plucky struggle to recover the 
cup-as many people assert that it has-or whether 
this supposed handicap is one of the many fictions as
sociated with international cup racing which will not 
down. but present themselves with persistent regu
larity at every successive series of contests. 

The theory is that the challenging yacht has to be 
built of sufficient strength to stand the stress of the 
heavy gales which she is liable to encounter i n  cross
ing to this side of the water ; and that to give her this 
margin of strength she must necessarily be built of 
somewhat ' heavier scantling. and her plating must be 
of greater thickness. than is necessary in the case of 
the home yacht. which is nursed in the sheltered wate rs 
of Long Island Sound. and is at all times carefully tied 
by leading strings to its home cradle at the Bristol 
yard. Is  there anything 
in alI this ? Candidly we 
have to confess that we 
think the handicap does 
not amount to much ; 
possibly just enough to 
constitute the few min
utes' handicap t h a t  
means the difference in 
these days between win
ning and losing the se
ries of races. The turbu
lent Atlantic Ocean puts 
a limit upon lightness of 
construction ; i t  also puts 
a limit on exaggerations 
of form. for it is certain 
that no yacht of the scow 
type like " Independence" 
would risk the ocean 
passage. We have all 
heard Ihow her bow 
plates were started. as 
she was being towed in 
half a gale round Point 
Judith. when the boat 
was in such a bad way 
that the question of 
abandoning h e r  w a s  
raised. How "Reliance" 
would fare under similar 
conditions is one of the 
questions that all of us 
who are watching the de
fense of the cup are ask
ing with more or lesl.l 
anxiety. It was hoped 
that the trials off Sandy 
Hook would have fur
nished the desired test 
of her broad. fiat bow. 
which. while not so flat 
as that of " Indepen
dence." is still of such a 
very pronounced scow
type that as she is swing
ing round from tack to 
tack in a hammer to 
windward. the impact or 
the seas will be extreme
'ly h eavy and will prove 
a severe tax upon the 
light framing and plat-
ing in the regio'n of the waterline. It  was noticeable 
when the yacht was hauled out at City Island that a 
large number of the rivets under the bow. and the butt 
joints of the plating. were clearly defined by circles 
and lines of red rust. Now. since the plating and the 
riyets are of bronze. the rust could not have come from 
them. but must have worked through from the nickel
steel frames on the inside o·f the hull. It could only 
have come from the frames by virtue of the fact that 
the whole structure was "working" sufficiently to 
allow the salt water to seep through at the rivets. 

Now. "Reliance" has never experienced any
thing stronger than a fresh summer breeze ; and i f  
h e r  hull is working under these conditions it  becomes 
an interesting question as to what will happen when 
that tremendous sail plan is driving her at full pres
sure into a heavy sea off Sandy Hook. This condition. 
however. may never occur. and the great boat may be 
favored with those moderate winds and seas under 
which she wou'ld seem. on her showing so far. to be 
perfectly certain of defeating her coming antagonist. 
At the same time the i nteresting question is raised as 
to whether a boat of this extreme type and exagger
ated rig would safely make the westward passage. We 
think not. On the other hand, it is claimed, with much 
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reason. that the strains to which a vessel is sub
jCI.- led when she is being driven to the utmost under 
her towering stress of racing canvas are fully as great 
as any that she may meet when jogging along in a gale 
of wind under snug cruising canvas. Probably in a 
thrash to windward. such as occurred in the famous 
race between "Vigilant" and "Valkyrie 1 1 .  . . .  the hul'ls 
are about as severely tested as they would be if hove to 
in an Atlantic gale. On the whole. however. it is 
p robable that yachtsmen. and those who go down 
to the sea in ships generally. will be agreed that the 
three thousand miles stretch of the stormy Atlantic 
will always prove to be a very real handicap to the 
challenger. especially if  the passage must be made 
from east to west against the prevailing winds. 

. ' . . . 

THE PARIS-MADRID AUTOMOBILE RACE. 
ElPECIALLY PREPARED FOR THE SCIENTIFIC .AMERICAN BY OUR PARIS 

CORRESPONDEN T .. 

The Paris-Madrid race. which was held on the 24th 
of May. has certainly been a unique event in the his
tory of the automobile. Never before has there been 
shown a greater interest on the part of the public in 

" SHAMROCK III." IN HER OCEAN AND RACING RIGS. 

an automobile race. and it is estimated that at least 
two million persons were ranged along the route at 
different points between Paris and Bordeaux. The 
eyent is also remarkable for the high power and great 
speed of the new machines. some of which undoubt
edly reached 80 mi'les an hour. The race led off in the 
most brilliant manner. having no less than 228 starters. 
but after the finish of the Bordeaux stage. which occu
pied the f1rs't day. the news came of a number of 
serious accidents. including the death of Marcel 
Renault. and the race was not allowed to proceed fur
ther. As it is. however. it has been a great event and 
one which will long be remembered. 

The Mol'S ' machines have the form of an upturned 
boat. or a torpedo shape with sharply pOinted front. 
which gives them a handsome appearance. The wheels 
are spread wide apart. and the radiator is p'laced be
tween the front wheels and underneath the body of 
the car.  The four-cylinder motor gives 80 or 9 0  horse 
power. with mechanically operated valves and magneto 
ignition. The Mol'S racers have a transmission which 
allo'ws four speeds . with direct driving at the high 
speed. The rear .wheels are driven by chain gearing. 
The driver's seat is placed far in the rear. and the 
chauffeurs a're thus aImost entirely concealed behind 
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the tapering front and offer but little resistance to the 
air. These cars were especially remarked for their 
handsome lines. They have a stable and solid appear
ance. mainly due to the wide spacing of the wheels and 
the low position of the body. which rests near the 
ground. Among the conductors of the Mors cars were 
Fournier. Gabriel. Augieres. W. K. Vanderbilt. Jr . •  and 
others. some of who'In; are of the first class and have 
made many recbrds. while the remainder are very close 
to them in skill and sang troid. Vanderbilt and his white 
car attracted a great deal of attention. as he was. one of 
the few Americans to enter the race. The Panhard & 
Levassor cars were also among the most prominent. 
They have not changed much in form since last year. 
but have been considerably improved ; the motor is 
of the same size as that used in the Paris-Vienna race • 

but can now furnish 70 horse power. The cylinders 
are of steel. surrounded by copper water jackets. The 
inlet valves are now operated mechanically. and another 
improvement is a new type of carbureter. besides a 
larger fiywheel on the motor. The chassis is built of 
pressed steel . This year's type is remarkable for the 
unusual position of the motor. which is inclined to
ward the front at a considerable angle. This has been 

done in order to lower 
the center of gravity as 
much as possible and at 
the same time use a fiy
wheel of large diameter, 
to give greater weight. 
So it was decided to tilt 
the motor toward the 
front. thus lowering one 
end while the rear end 
carrying the flywheel is 
higher up. The seats are 
placed near the middle. 
The crank case. of square 
form and sloping toward 
the front. is terminated 
by the radiator. which 
has a ventilating fan 
placed behind it. The 
Panhard c a I' s w e I'  e 
mounted by a number of 
Ii I' s t-c I a s s  conductors. 
Rene de Knyff. Henri and 
Maurice Farman. and Ba
ron de Crawhez. who have 
distinguished themselves 
in preceding years. be
sides Heath. Rolls. Teste. 
and others not far behind 
them. 

T h e  t w o  favorites 
among the French racing 
cars were closely riva'led 
in interest by the Ger
man Mercedes car. and 
the Daimler Company 
made a special effort this 
year to construct a ma
chine of great power and 
high speed. Although 
the Mercedes machines 
have a high reputation 
in general. it is  only this 
year that a racing car 
properly so-called has 
made i t s  appearance. 
Last year although not 
so powerful as their com
petitors. som e  of these 
machines were m u c h 
more solidly bui'lt. and 
owing to the breakdown 
of their competitors came 

very near wmmng the Paris-Vienna race with Zborow
ski and De Forest at the wheel. 

Great attention was therefore attracted by the 
new 60 and 90 horse power Mercedes cars which arrived 
from Canstatt a few days before the race. These two 
types are the same in size. differing only in the motor. 
The 9 0-horse power cars are among the most powerful 
machines yet built. They have a somewhat square 
appearance and the seat is far in the rear. just over 
the axle. The four-cylinder motor represents all the 
newest ideas. and among other points has a double 
inlet valve which is mechanically operated. The motor 
is protected by the long box front. which is terminated 
by the honeycomb radiator . that this firm were the 
first to introduce. with its air-fan behind it. The body 
lies very low. and the wheels have a remarkable spread, 
The Mercedes cars were mounted by Werner. Baron de 
Caters. Degrais. Jenatzy. Warden. Foxhall Keene. Mr. 
Terry. the well-known American chauffeur. and others. 
After the favorites comes the De Dietrich racer. which 
was remarked for its pointed shape. These machines 
are among the newest in the field. but they have al
ready made a good record. The four-cylinder motor 
gives 45 horse power, which can be pushed to 60. The 
radiator is mounted just beyond the pointed front 
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Finish at Bordeaux. Arrival or' Gabriel, the Winner. Congratulating Louis Renault, who was the First to arrive at Bordeaux, making the 
best time after Gabriel, an d  winning the Light Car Class. 

Salleron Mors Racer, which took the Third Place. 

The Remnants of Mr. Terry's Machine. 

W. K. Vanderbil t, Jr., on Hls 80 H. P. Mors. 

Jarrott on His De Dietrich Car, took. the Fourth Place. 

Masson and His Clement Machine, Winner in the Voiturette Class. 

The W reck. of Marcel Renault's Car. The Vehicle is Turned COmpletely ArOund, so that 
the Wreck Faces Paris. M. Renault was killed. 

THE FATAL RACE nOll FARIS TO KADRlD. 
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of the car. Among the drivers were Lorraine Barrow, 
Stead, Jarrott-Who won the Ardennes Circuit race 'last 
year-Gras, and others. Madame Du Gast, who had the 
remarkable courage to enter the high-speed race, 
having already distinguished herself on other occa
sions, was greatly remarked with her long pointed rac
ing car. The Charron, Girardot & Voigt racer has the 
same general appearance as last year's type with a 
long box front ending in a radiator. One of this year's 
improvements is a newly designed gear-box with direct 
transmission at the highest speed. Charron, with his 
two associates, 'Yho each mounted a car, were of course 
among the favorites. Alcohol was represented by a 
110-horse power car of the Gobron-Brilliii make, which 
was no doubt the most powerful in the race, but did 
not succeed in taking a good place. The motor has four 
cylinders, with two pistons per cylinder work
ing in opposite directions. Steam was championed by 
the Serpol'let and Chaboche cars, and of the former two 
new types were completed j ust before the race. Two of 
these machines give 20 horse power and the other two 
40 horse power. These cars have somewhat the same 
construction as the racers used at Nice this year, but 
the exterior is considerably modified. The pointed front 
contains the water and gasoline tanks ; the motor is 
placed in the center of the chassis and the boiler is now 
quite in the rear. Among the light-weight cars the 
Renault attracted the most attention as the winners 
of the Paris-Vienna race last year. These machines 
keep about the same design as before, with thei r triple·  
radiator mounted on each side of the pointed front. 
Marcel Renault and his brother Louis each mounted a 
machine. Another favorite was the Darracq light car, 
and this year's type is of low and square form, with 
a box front terminated by a radiator and containing a 
4-cylinder, 30-horse power motor. 

The start took place from Versailles shortly after 3 
o'clock A. M., on the 24th of May, and no less than 
200,000 persons 'left Paris during the night to reach the 
town or some point farther along the road. The con
tinuous procession of cyclists in innumerable file, each 
carrying a Chinese lantern, together with the auto
mobiles, nearly all of which had turned out naturally 
to see the event, gave a festive air to the occurrence. 
It was intended to run the first stage to Bordeaux that 
day, or 331.2  miles, the next to Vittoria, 127.2 miles, and 
the last to Madrid, 325.8 miles, making a total of 784 .2  
miles. Over 50 tourists had left  Paris a few days before 
on their way to Madrid to see the finish as well as to 
test the endurance of their machines. 

The machines were started one after the other in the 
order of their inscription, which had therefore no par
ticular significance, as it was only the time occupied in 
making the run that counted. However, many of the 
leading champions had the first numbers. Shortly after 
3 o'clock all was ready for the start, the road was 
cleared and the competito'rs were drawn up in file await
ing their turn. First in order came Jarrott on his De 
Dietrich car. At the signal given by the timekeeper, 
Jarrott came up to the line with his formidable ma
chine ready to start . But it was still too dark to 
see the road plainly and so it was decided to wait a 
quarter of an hour longer for better light. After Jar
rott came Rene de Knyff on his Panhard, then Louis 
Renault in his l ight car, and not far behind was 
Fournier, mounted on a Mors racer, then the long file 
of competitors. At 3 :  45 the signal for the start was 
given and Jarrott led off with a tremendous rush, dis
appearing in a cloud of dust. The other cars followed 
at intervals of one minute, and there were as many 
as 139 starters in the heavy and light weight classes. 
After these had all passed came the turn of the 
voiturettes, which were 36 in number, foUowed by 53 
motor-bicycles which . were started two by two in order 
to gain time. The greater number of spectators had 
left Versailles in order to see the cars pass at full speed, 
choosing the best places for watching the racers, some 
taking their position by a long stretch of road, others 
preferring the excitement of seeing the cars round 
a sharp turn at full speed. One of the best points lay 
at the foot of a long slope of good road between Ver
sailles and Chartres, where the machines could be 
seen approaching from the top of the hill almost like 
specks in the distance, coming down with a terrific rush 
and passing at lightning speed. The sight was most 
impressive, and such high speeds have never before 
been attained under similar conditions. Unfortunately 
it will no doubt be a long time before such a perform
ance is seen again in France. 

Renault was the first to arrive at Bordeaux, at 
1 2 :  14 : 0,  fonowed by Jarrott, Gabriel, Salleron, Baras, 
Baron de Crawhez, etc. The race was won by Gabriel, 
who covered the distance i n  5 h.  13 m.  3 1  s . Renault 
took second place in 5 h.  39  m. 59 s., which was a con
siderable surprise, as it was not expected that a l ight 
weight car would gain over so many of the more power
ful racers. 

The following is the official time of the winners, de
ducting for certain parts of the route where high speed 
could not be made, as in some towns and vi1'lages, which 
were not counted in the race. 1.  Gabriel on a M 01", 
ear, time 5 h. 13 m. 31 s. 2. Louis Renault, Renault 
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light car, time 5 h. 39 m. 59 s. 3. Salleron, Mars car, 5 
h. 46 m. 0 Ir5 s. 4. Jarrott, De Dietrich car, 5 h. 51 
m.  55 s.  5 .  Warden, Mercedes car,  5 h. 56  m. 30 4-5 s. 
6.  De Crawhez, Panhard car, 6 h. 1 m.  8 2-5 s .  7 .  Voigt, 
Charron, Girardot & VOigt car, 6 h. 1 m. 9 1-5 s. 8. 
Gasteaux, Mercedes car, 6 h.  8 m. 0 s . 9. Ach. Fournier, 
Mars car, 6 h. 11 m. 39 s. 10.  Baras, Darracq light car, 
6 h. 12  m. 49 s.  11. Rougier, De Dietrich car, 6 h. 16 m. 
7 4-5 s. 12. Moutier, De Dietrich car, 6 h. 17 m.  54 1-5 
s., etc. 

In the different classes, heavy cars, light cars, voitur
ettes and motocyc'les, the order is as follows : For 
the heavy cars the order is the same as above, leaving 
out No. 2 ( Renault light car ) and No. 10 ( Darral!q 
light car ) . For the light weight class the winners are : 
1. L. Renau'lt, Renau lt car, 5 h. 39 m. 59 s. 2. Baras, 
Darracq car, 6 h. 1 2  m.  49 s .  3 .  Page, Decauville car, 6 
h. 19 m. 8 1-5 s. 4. Remery, Darracq car, 6 h. 52 m. 
3 3 1-5 s.  5 .  Pellesson, De Dian car,  7 h.  1 2  m .  43 1-5 s .  6 .  
Thery, Decauville car,  7 h.  13 m.  16 s .  7 .  Edmond, 
Darracq car, 8 h. 0 m.  34 1-5 s. 8 .  Sincholle, Darracq 
car, 8 h. 4 m.  7 2-5 s. 9 .  Osmont, Darracq car, 8 h.  29 
m.  40 2-5 s.  10. Bardin, De Dian car, 8 h.  30 m. 13 3-5 
s. ,  etc. The winners in the voiturette class are : 1 . 
Masson ( C lement voiturette ) ,  7 h. 19 m. 57 1-5 s. 2.  
Barillier ( Geo. Richard ) ,  7 h. 39 m.  0 3-5 s. 3 .  Wagner 
( Darracq ) ,  7 h. 47 m. 12 1-5 s. 4. Combier ( Geo. Rich
al'd ) ,  8 h. 7 m.  26 1-5 s .  5 .  Holley (De Dion ) ,  8 h.  22 
m .  19 S.,  etc. For the motor bicydes the order is as 
follows : 1 .  Bucquet ( Wemer ) , 8 h.  57 m. 1 s.  2. 
Demester ( Gl'iffon ) ,  9 h. 3 m. 44 s.  3 .  J olIi vet ( Grif
fon ) ,  9 h. 25 m. 54 2-5 s. 4. Cissac ( Peugeot ) ,  9 h. 3 9  
m.  3 6  s. 5 .  Lanfranchi ( Peugeot ) , 9 h. 50 m .  40 S . ,  etc. 

The first honor therefore falls to Gabriel with his 
Mors racer, and our engraving shows the winner as 
he crosses the line at the finish. Louis Renault, with 
the l ight-weight Renault car, confirms the victory of 
this type in the Paris-Vienna race, making the second 
best time, and the photograph shows him as he arrives 
at B'ordeaux. The Renault car thus takes the first place 
in the 'light-weight class. The Mors racers also carry 
off third place with Salleron, which gives them a de
cided victory, even though some of their best drivers 
were not able to finish. Henri Fournier and Augieres 
both had accidents en route, but were fortunately 
not injured, while Vanderbilt could not finish on 
account of a punctured tire. The Mors cars also took 
ninth place with Achille Fournier. The De Dietrich 
wins its laurels against the older machines, taking 
fourth place with Jarrott, while the Mercedes, al
though they certainly made a high speed on the 
road, did not come up to the general expectation, and 
only reached fifth place with Warden. The Panhard 
cars had stil'l worse luck, as most of their best con
ductors had been disabled on the road owing to acci
dents, the Farman brothers and Rene de Knyff being 
hO{"s de com bat. The Panhard cars thus take sixth 
place with Baron de Crawhez. Another new machine 
to take a good place is the Charron, Girardot & Voigt, 
which now shows that it must be counted among the 
leading types, as it reached seventh place, mounted 
by Voigt. One of the Mercedes cars took eighth place, 
then came a Mors, followed by a Darracq light-weight 
car, which thus gained over the majority of heavy
weights. Most of the above mentioned machines are 
illustrated in the current issue of the · SUPPLEMENT, 
where a more detailed description of the various cars 
and the race itself will be found. 

In the light-weight dass Renault comes first in or
der, then the Darracq, both these cars making a good 
record. Then comes a Decauville, with another 
Darracq, and fifth a De Dion-Bouton. The voiturettes 
are led by Clement, followed by Geo. Richard and 
Darracq. Only eight motor-bicycles were able to fin
ish. A Werner takes first place, mounted by Bucquet, 
followed by two of the Griffon type and two Peugeots. 

As to speed, the results of the race were a surprise 
to all. It was expected that i n  view of the recent 
records which have been made on the road, the dis
tance from Versailles to Bordeaux, or 331 miles, 
would be covered this year in 5 % hours, which wO'uld 
be a remarkable performance, since the Southern Ex
press takes 7 hours to make the distance. But in 
fact the winner, Gabriel, covered the ground in 5 hours 
13 minutes, which represents an average speed of 
63.45 mi'les an hour, and this was kept up over bad 
stretches of road, over drains and crossings and the 
numerous obstacles which were encountered. As to 
the highest speeds which were made by the new cars, 
there is little doubt that many of them ran as high ail 
70  or 80 miles an hour over parts of the road, and it 
is probable that never before have such high speeds 
been attained by automobiles. 

It is to be regretted that this splendid performance 
was marked by a number of accidents, both to the 
chauffeurs and the spectators of the race, and some 
of these were of such a grave character that the au
thorities were obliged to stop the race at Bordeaux, 
fearing that further damage would be done along the 
remainder of the route. The most painful acci den t 
was that of Marcel Renault, which resulted in the 
death of this well·known chauffeur and winner of the 
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Paris-Vienna race. It appears that Renault was fol
lowing close behind Thery, not far from Bordeaux, 
and waited for the most favorable moment to pass 
him. At this point were two turns in the road which 
are rather dangerous. I n  trying to pass Thery, Re
nault kept up fU'li speed, but made too wide a turn 
and one of the wheels caught in a ditch at the side of 
the road and broke off short. The car went head 
down and turned completely over. Renault was 
thrown head first against a tree and had his skull frac
tured. He remained unconscious for some time . and 
·his recovery was hoped for, but he did not survive. 
The death of Renault is the most regrettable accident 
of the race, and has been deeply felt by those who 
esteemed him for his skill as well as his personal 
qua'lities. His machinist was also severely wounded_ 
Lorraine Barrow had a serious accident shortly after 
leaving Libourne. vVhile going at full speed a dog 
ran under the wheels, causing the car to make a ter
rible swing to the right, running it into a tree while 
at a speed of 60 mi'ies an hour. The machinist, Pierre 
Rodez, was thrown against the tree and instantly 
killed. Lorraine Barrow was found in an uncon
scious state and sustained various injuries, but at 
last reports it is thought he will recover. Near Mont
guyon, Mr. Stead, who' piloted a De Dietrich car, 
tried to pass another racer in front of him and a 
co'lIision took place. Stead was thrown out, and al
though injured, is expected to recover within a short 
time. Madame Du Gast, after having passed among 
the first, stopped for nearly two hours to look after 
Mr. Stead and was thus considerably behind in the 
race. The machinist was killed outright. A number 
of accidents are reported among the spectators. A 

soldier named Dupuy and several others were killed. 
M. Georges Richard, the well-known automobile con
structor, while conducting a racing car, ran into a 
donkey-cart and was thrown from his machine, but is 
only slightly injured. The car piloted by Mr. Terry, 
the American chauffeur, had a collision with a com
petitor and was completely burned, as the gasoline 
reservoir took fire. Details  of this disaster are given 
in the current issue of the SUPPLEMENT. 

Owing to the numerous accidents, the authorities 
refused to allow the race to proceed further than 
Bordeaux. 

SOME EXPERIMENTS WITH ACTINIC LIGHT. 
BY J. W. K I M E ,  M . D .  

The light of the sun is composed · of three distinct 
kinds of rays, luminous, heat, and chemical or actinic 
rays. 

The visible solar spectrum extends from the red, 
having a wave length of about 0 .76 micron, to the vio
let, having a wave 'iength of about 0.40 micron. The ul
tra-red rays have a greater wave length, and the ultra
violet shorter wave length than those which lie within 
the visible bands of the spectrum. The chemical waves 
of light, with which we are chiefly concerned in 
therapy, lie principally in the blue bands of the 
spectrum, and have a wave length of about 0.49 micron 
to about 0.40 micron. 

Since it is actinic light that produces the chemical 
changes in the silver salts in the sensitized plates and 
papers used in photography, we may thus readily ascer
tain those bands in the solar spectrum which are rich 
and those that :HC poo r in the rays which we desire to 
isolate and utilize in the treatment of ,  disease. 

With this object in view, and with the able assistance 
of a photographer, Mr. G. L. H03tetler, the following ex
periments were made : 

Expel'iment No. I.-Strips of glass corresponding in 
cO'lor to the various colors of the solar spectrum were 
arranged as follows : Red, orange, yellow, green, blue, 
indigo, violet, open space, plain glass. These strips 
were fixed in a frame and were bound to a sensitized 
plate, after which they were exposed, almost instan
taneously, to very weak, diffused daylight, which en
tered the dark-room without passing through glass. 
In this manner we obtained a true photograph of actinic 
l ight through o·pen space, plain glass, and through glass 
of various colors. 

Fig. 1 shows this result. We take the open space, in 
which no glass intervened between the l ight and the 
sensitized plate, as representing 100 per cent of the 
aetinic l ight which reached the plate. Comparing this 
with that admitted through plain glass and through 
blue gl ass, we are unable to recognize any difference 
whatever between the <,pen space and blue glass, wh ile 
the plain glass is a shade darker, showing that less 
actinic light passed through it than through either of 
the other two. 

From this photograph it will be seen that blue glass 
cuts off no chemical l ight, and consequently that the 
ultra-violet rays are either not markedly actinic or that 
the b'lue glass d oes not retard their passage. It  is very 
evident that 100 per cent of actinic light has reached 
the plate through the b lue  glass. Why the plain glass, 
which was perfectly transparent and of the same char
acter as the imported photographic plates should be 
less translucent to the chemical rays than the blue 
glass I am unable to say, and I present the photograph 
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as the best evidence that the facts are as stated. Be
ginning at the red end of the spectrum, we find that 
no light whatever reached the plate through the red, 
and no trace is apparent in the orange ; the yeEow 
transmits an appreciable amount, and the green just 
enough to be seen. From this point we jump from 
almost zero in the green to 100 per cent in the blue. 
Hence wave length has nothing to do with rletermining 
the chemical activity of th e light. I n  the i n digo t ller'� 
is 8 bl ight diminution fruTl! ,he blue, but th!;rf" is si.ill 
fully as m uch as traversed the plain glass. in  the 
violet we drop back to about the 

Red .  Orange. 
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tives. Thus arranged the plates were put inside the 
mouth between the teeth and the cheek, and, with the 
mouth tightly closed and the nose and mouth covered 
with a black silk cloth, the cheek was exposed to di
rect sunshine on a February day for forty seconds, and 
perfect reproductions of the pictures and of the signa
tures were thus secured. In these experiments the 
negatives were placed on the side exposed to the sun and 
next to the cheek. The prints thus obtained are, of 
course, i n  reverse to the pictures on the original nega
tives, and are here reproduced as transparencies. I am 
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to reach the sensitized plate. Since ordinary sunshine 
has such penetrative powers it is very evident that 
concentrated actinic sunlight, when concentrated as 
strongly as can be borne on account of the accompany
ing heat, penetrates the chest wall and the lung tissues 
to a very marked degree. That it penetrates the entire 
thickness of the thorax has been repeatedly shown first 
by the writer in 1900 and afterward by Gottheil. and 
Franklin and Mount Blyer of New York and by Kaiser, 
of Vienna. 

TherrrJ-ometric Tests .-Sunlight was concentrated by 
means of a six-inch bifocal lens 

Yellow. Green. Blue. Indigo. Violet. Oren Space. Clear Gla> •. 

same percentage as in the yellow. 
Here we have f'h orter wave length 
with less chemical activity. We 
would infer from much that has 
appeared in recent literature that 
the violet and ultra-violet rays are 
those in which a maximum of 
chemica:l action may be found, that 
the higher we go in the scale, and 
the shorter the wave length, the 
greater the actinic power ; or thaI 
the violet and ultra-violet rays 
contained other properties than 
t itvse known in the other bands of 
the spectrum and other than lumi
nous, heat, or chemical rays. It is 
apparent from our photographs 
that color, independently of wave 
length, influences the chemical ac
tion of light. The luminous rays 
have no effect upon the sensitized 
plate ; the yellow band is richest in 
luminous rays, but it is very poor 
in actinic power. The red rays are 
rich in heat, but they are seen to 
be a blank in a chemical way ; 
orange is rich in both heat and 
light, but it l ikewise is a blank In 
a chemotactic sense. Green is very 
bright, and transmits much light, 
but the chemical tracing in the 
plate is very slight. The blue is 
both cold and comparatively dark, 
in regard to heat and l ight, but it 

Fig-. 1 . -A TRUE PHOTOGRAPHIC REPRODUCTION OF THE EFFECT OF ACTINIC LIGHT. 

upon the bulb of a thermometer un
til the mercury rose to 168 deg. F. 
Strips of red, yellow, and blue glass 
were consecutively placed, so that 
the concentrated light must first 
pass through them before fal'ling 
upon the bulb. When red or yellow 
was intervened, the mercury con
tinued to rise ; when blue was placed 
between, it  fell. The difference 
marked was as high as 56 deg. F. 
Hence blue light is a very much 
colder light than that of any other 
color ; and, since it is with the heat 
and actini c rays that we are most 
concerned in medicine-the heat to 
be eliminated in so far as it may be 
possible, and the chemical rays to 
be concentrated to the fullest ex
tent-our experiments prove conclu
sively that these ends may be best 
attained by concentrating the rays 
which correspond to those found in 
the blue bands of the spectrum. 

Red. Orange. Yel low. Green. Indigo. Violct. Open Space. Clear Gluss. 

Fig. 2.-A TRUE PHOTOGRAPH OF THE EFFECT OF ACTINIC LIGHT ON SENSITIZED 
PRINTING-OUT PAPER. 

. 

Passing the solar rays through 
blue glass excludes the heat to a 
marked degree, whi'!e the chemical 
rays are transmitted in toto . If 
these blue rays be then gathered up 
and concentrated either by a con
cave reflector or by a powerful lens, 
we have the richest possible l ight in 
chemical qualities and the poorest 
in regard to heat. 

is  exceedingly rich in an actinic 
sense. The plain glass transmits 100 per cent of light, 
or practically so, and about the same percentage of heat. 
but it  is seen to be a little weak in a chemical way. 

Plate No. 2 is in every sense confirmatory of the 
conclusions drawn from plate No. 1, yet it was pro
duced in a manner directly oPPosite to plate No. 1 .  The 
former is a positive, and the latter a negative. 

Experiment No. 2.-The same strips of glass were 
arranged precisely as for experiment No. 1 .  They 
were now, however, placed over ordinary photographic 
printing paper, ' Aristo-, and were exposed to the sun 
until the open space was fully printed.  No other glass 
intervened between the sensitized paper and the sun ex
cept the strips referred to. This print being made 
through the glass of various colors represents the 
proportion of actinic l ight transmitted. 

The red and orange each cut off 100 per cent ; the 
yellow transmits a smal'! percentage ; in the green we 
drop back to merely a trace, while in the blue we rise 
suddenly to 100 per cent ; the indigo transmits a little 
less than the blue, while the violet drops 
to less than 50 per cent of the blue. The 
open space transmits 100 per cent of 
actinic light, and, so far as we are able 
to see here, the plain glass also trans
mits 100 per cent of actinic light. ( I  
consi der the actual photograph on the 
sensitized plate the more delicate and 
accurate test of the two. ) 

In both plates 1 and 2 the violet band 
is shown to be poor in actinic l ight. 
Hence the so-called "violet ray," which 
is now so common in l iterature, shoul d  
be dropped, a n d  "blue ray" should b e  
substituted in its place. 

The results shown in plates 1 and 2 
have been confirmed by repeatedly going 
over the experiments, and always with 
like findings. 

under obligations to Drs. H. G.  Ristine, W. R. Bates, 
A. H.  McCreight, and W. Bowen and to Mr. Hostetler 
for assistance thus kindly rendered in this test. To 
make the test as rigid as possible, the same experi
ment was made in th e same manner upon a very dark 
negro with a thick, black cheek. Time of exposure 
was the same as with the others. 

The pictures arranged in their order are : J .  W. 
Kime, bouquet of flowers ; H. G. Ristine, man ( nega
tive) ; G.  L.  Hostetler, tree tops ; W. Bowen, man and 
train of cars ; W. R. Bates, boy sitting on steps ; A. H.  
McCreight, a crowd at auction ; negro, corner of porch. 

Dr. McCreight has a thick, short, black beard, and 
the picture was taken through this as well as through 
the cheek. With the colored man the cutting off of 
the light by the pigment in the cheek was even more 
marked, but light still reached the plate and repro
duced an imperfect picture. The other pictures are 
well marked, but would appear more natura'! were 
they in positives rather than in negatives. The signa-

Our experiments show why red 
light is  exceedingly valuable in the treatment of small
pox. They prove that no chemica'! light of any conse
quence reaches the patient ; and since the chemical 
rays are i rritant in their action, it  is of the first im
portance that they be excluded. 

No room in which a smallpox patient may hereafter 
lie should be left undraped with red cloth over every 
avenue through which light may be admitted. The 
plague of smallpox 'lies not so much in its mortality 
as in its frightful disfigurements, which, by the exclu
sion of chemical light, may be very materially lessened 
or wholly prevented. Either orange or green-colored 
drapings may be substituted for the red with very 
good results. 

Finsen found that earthworms were restless under 
blue glass and were quiet under red ; that chameleons 
partly under red and partly under blue glass soon 
changed the portion under the blue to a darker color 
and that under the red to a lighter color, the movable 
pigment being used to protect the repti'le from the 

irritant actiO'll of the chemical rays of 
the blue. The red glass found in the 
photographer's window in the dark
room is another evidence of the non
penetrabjlity of red to the actinic rays. 
Let him change this red pane to blue, 
and all his plates will be instantly 
ruined. Orange and green glass are 
sometimes used instead of red in dark
room windows. 

The bactericidal effect of light is l im
ited to its chemical rays, hence the blue 
and violet bands of the spectrum are 
those only that are of value in this re
spect, and the blue is much the richer of 
the two. It  has been denied that actinic 
light will penetrate glass-that glass of 
all colors is impervious to it.  We have 
shown that blue glass is perfectly trans
parent to these rays. Experiment No .  3.-Penetrability of 

Actinic Light.-That light may be of 
value in the treatment of disease, i t  
must b e  made t o  penetrate deeply into 
·the tissues of the body. For lupus, 

PHOTOGRAPHS TAKEN THROUGH THE CHEEK ON SENSITIZED PLATES HELD 

The penetrability of the chemical rays 
into the tissues of the body even when 
concentrated to the ful'lest extent to a 
depth beyond a few millimeters has been 

superficial epithelioma, and parasitic diseases of the 
skin, deep penetration is less necessary than in the 
treatment of disease that is more deeply seated, as in 
pulmonary tuberculosis. 

With the kind co-operation of my professional col
leagues I was able to make the fol lowing experiments : 
Small photographic glass negatives were cut to such 
size that they might readily be passed to the insi de 
of the cheek. Across the face of these negatives th e 
physicians wrote their signatures. In the dark-room 
sensitized plates of 'like size were bound to the nega-

IN THE l'IIOUTK. 

tures were reproduced perfectly through the cheek i n  
most instances. No name was written o n  t h e  last neg
ative. No light reached these plates except that which 
passed through the entire thickness of the cheek. They 
are, therefore, positive proof that actinic sunlight 
will  without concentration in forty seconds' time pen
etrate all the tissues of the cheek and reproduce a 
pi cture upon an ordinary sensitized photographic plate. 
No attempt was made to interfere with the free cir
cU'lation of the blood through the cheek and the chem
ical light had also to pass through the glass negative 

denied and it has been held that it is necessary to com
press the parts to be treated in order to free them 
from blood, which, being red in color, absorbs the 
chemical rays. We have found, on the contrary, that 
not only the thick tissues of the cheek filled with blood, 
but even the black cheek of the negro, transmits the 
d iluted rays of ordinary sunshine and still permits 
them to pass through glass to reach the plate. So sim
ple have been all the experiments detailed, that any 
phYEician with the aid of a careful photographer may 
confirm them. 

© 1903 SCIENTIFIC AMERICAN, INC.



474 

BlIslntss and Pusonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wil l tlnd inquiries for certain classes of articles 
numbered in conReC utive order. If you manu
facture these goods write us at once u nd we will 
send you the name and address of the party desir
ing the mformation. In every ease It hi neces-
8ary to give the num ber of the inquiry. 

M U N N  & CO. 

Marine Iron Works. Chicago. Catalogue free. 
I n q lI l ry No. 427 9.-For makers of machinery for 

collapsible tubes. 
AUT08.-l)uryea Power Co., Reading, Pa. 
I nq u h'y No. 4\o!SO.-E'or makers of rurlll free de

livery boxes. 
Morgan Emery wheels. Box 517. Stroudsburg. 1'a. 
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RECENTLY PATENTED INVENTIONS. 

ltI lscella neo us. 
RAW-WOOL-WA H l l l 1i: G  A l'I'A HA'1'U H.-A. 

H A S S .  and E. BA U L C H .  San Francisco. Cal .  
The a i m  of this Inven tion I s  to provide an 
appara t us for use in local  wool-growing cen
ters. · to a l low of washing or cleansing raw 
sheep's wool and other textile fiuers without 
the use of plants or machinery. and to remove 
natural greases. fats. dirt  and other extra
n�ous matter from fillers and to convert the by
produc t s  into merchantaule materials. 

eA�I l;;HA.-G. I I .  LEE. Omaha. N eb. :\I r. 

BotIN' flnp, T. F. Bowt·r . . . . . . . . . . . . . . . . . .  7an,aaS Electric circuit breaker, R. H. Rmui . . . . . •  730,704 Boilt"r Im'JUlep, J. Smith . . . . • • . • . • . . . . . .  730, 409 l�lectrlc circuit rt'pcu.ting break, Datt & Bolster. T. Mltchl-ll . . . . . . . . . . . . . . . . . . . .  730.283 WlIlIllms . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.236 Bolts, Beft'wB, 01' similar articles In soft suh- Electric machhw8, mechanical ventilation of, stalH'l'S, 8l1('h :IS wood, mPllllS for tixing, A. C. ��. RateRu . . . . . . . . . . . . . . . . . .. . . 730,401 J. V. K Tblol1\l'r . . . . . . . . . . . . . . . . . . . . 730.585 Electric meter. E. Hartmllnn . . . . . . . . . . .  _ 730.262 RookH, SYSh'Ul of rpfpl'ence for account or Electric motor controller, J. B. Linn . . . . . •  730,667 othl!r ml'morandum, I.  B. HendrIckson 730,650 Electric motors, controlling, J. W. I{ellogg. 730,376 Root or ShOll, h-atbt'l', O. E. lIcCormack . .  730,555 ElectrIc protective system, J. Weatherby, Boring tool, 8h"l'ts & 1I111 • • • • . • • . • • . • • • • •  7110.709 Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • .  730.422 Bottlt- ('ap, :K Norton . . . . . . . . . . . . . . . . . .  730,561 Electric sparker, D. Hanauer . . . . . . . • . • •  730,259 Bottlc Cllll Shlllll" '. J. GlIbl'rt . . . . . . . . . . . .  7:10. 634 Electric time swltcb. H. J. CogswelL . . . . •  730.234 Botti .. , llon·rpfillahll-, C. A. Lindstrom . . . .  730, 380 ElectrIcal conductor, tlexible, Van Gilder Bottlt', llursing, M. BOIllw(ont . . . . . . . . . . . .  730 .337 & Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  730,847 Rotth' stOl}l}PI', J . R. G I'eenaway . . . . . . . .  730,254 Electrical rosette cut out, C. D. Plat t . • • • 730,696 Bottit'R, Wl allS untl dt'vice for closing, W. Electrically controlled lOCk, J. Corbet t . • • •  730,346 Wust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.729 Embroidery goods bolder. W. N. Houden _ 730.827 Box hlank pllsting and foldIng machine, E. Embroidery goods, means for holding, W. G. 8tuude . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,41 0  N. Houden . . . . . . . . . . . . . . . . . . . . . . . . • •  730,826 Box fush'lll'r. A. Bennl'tt . . . . . . . . . . . . . . . . .  7:l0.3:J6 Engine reversing gear. gas. M. H. Netr 730.683 
Lee 's  inven tion i s an i m provemen t In film- Brokl' h'vl'r. K M. Akers . . . . . . . . . . . . . . .  7:l0.4:n Excavating Ilpparatus. J. G. Bump • .  _ " . 730.228 
cameras, and the object i s the severance of Brpwing, II . A, Hohson . . . . . . . . . . . . . . . . . .  7aO,651 I�xcavatiIlg apparatus, G. McKay • • • • . • • •  730,558 
the fi lm at any desired point, w hen only a part :���::�: �;m�;·y? r��I�l.d li�;l;l�l: . : : : : : : : : : : +�g:�� :��������g e�;f:;�e'M.

M·Pi��rrY�� . •  : : : : : : : :  �fJ:� 
I nq ll i ry N o. 4\o!Sl .-For manufacturers 01 tli"t- of i t has been exposed. and the development of Brush. tolll't. W. Wallacb . . . . . . . . . . . . . .  730. 497 Explosives. manufacturing safety. A. Mc-

kote roollng. tbe exposed part of t he fi l m  and the p reserva- ����:::: ���ld�; d�;'d�i;�� • . it'- i. - 'M�ii��d ' : :  ��g:��� Exte�l����eI;ahi�."(Cp�il�di�·'; · : : : : : : : : : : : :  �:::m 
u L. 8." Metal Polish. Indianspolis. Samples free. tlon of the ua l ance in p roper posi tion. wi t h  Buckl ... G. W. Moor"s . . . . . . . . . . . . . . . . . .  730. 551 Extension table. G . H. Wood . .  _ . .  _ . . • • .  _ 730.850 

conn�ctions for subsequen t use , the whole oper- Bucklt·, E. M. Tn rlwr . . . . . . . . . . . . . . . . . . . . . 730,8·16 Eypglass bow spring, I. Fox . . . . . . . . . • . . . .  730,450 
Plc�:t'������bi�e�S2.- �'

or the 
m

anuf
a

cturers of tbe 
ation ueing conducted In day light. w i thout the ��:;�:::. I��I'A�,I;.: 8: :':igg�U���� . : : : : : : : : : : : :  ng:�g� �;,:;::::: .. :.o�.erF. !l1'ng�id 

J����� . .  : : : : : : : : : :  �J:g:= 
Hlowers and exhauster.i. Exeter Machine Works, use of a dark roo m .  Button, ('uff. II . A. Lllmirp . . . . . . . . . . . . . .  730,277 Eyeglasses, G. A. Stiles . . . • . . . . . . . . . . . • . •  730,716 

Exeter. N. H. The same Inven tor has secu red another pat- Cllhl;�.��d ���I� . ���I . .  S�.C.k .... t: . �����: .�: .���I��: nO , 4 1 4 �;:�. ":����'::il��' f.· lli!�lt� ' : : : : : : : : : : : : : : �:::m 
Inqnlry No. 4283.-For an upright 4 to 6 h. p. ent on a camera. w herein to provide mellns Cllhl" coupling • .  J. W. Cover . . . . . . . . . . . . . . 730.235 .'Il,·m gate. E. G rabam . . . . . . . . . . . .  _ . . . . . •  730.365 

Iteam engine lind a dynamo to run 20 to ao IIgbts. for preventing the accidental or inadvertent Calcimhw composition aud producing same, }1�ustellillg attachment, W. G. Rasch . . . • . •  730,400 
Handle &; Spoke Mcby_ Ober Mfg. Co . •  10 Bell St . •  exposure of a sen s i t i ve fi l m  w hile the bellows cale�dllr�d,�.::\�. w: ' c: · N���""I; ' : : : : : : : : : : : ���:��g t;���e�a�' h��Ck�:.ve��tt'. J';��� ' : : : : : : : : : :  ��:�: Cbl1llrin �'alls. 0_ I s folded. but the camera-door open. It some- Camera. pbotogrllllhic. T. B. Mills . . . . . . .  nO.468 Fp .. d. st .. am boiler. G. W. MacDougall • •  _ 730.547 

fn�nn�::c
i�fn::.

o. 42S4.-For manufactnrers of count- !::::�:eI���:.���g 
t��ib 

c�i�:e::I�r:�u::���eo; il� �;��I��.

s�;\�::i�i. :k�J..� ��:�������� : : : : : : :  ��H�I ���t�::�� .������� . . ���.I."��.�������.: : �.: :�: :::: Mechanic8' '1'ools and materials. Net price catalogue. or prema tul'ely expose a sensitive fi lm.  In the Can or container fnr volatile oils, liquitls, I1�e('ding mechanism, J. Boylan . . . . . . . . . . •  730, 602 
Geo. S. Comstock, Mechanicsburg. Pa. pl'esent invention an automatic shutter con. {'t('. ,  C. M. Goold . . . . . . . . . . . . . . . . . . . .  730, 5M l1�eeding rpgulator, steam boiler automatic, 

I n q u i ry No. 4 2S;<.-f·or dealers III turbine 0rist Cundll'stlck. W. lIuussermunn . . . . . . . . . . . .  7:l0, 645 Ladlslllw & Sgal . . . . . . . . . . . . . . . . . . . . . .  730.465 
., e nected to and worked by the movement of the Cllne fork L B Lotz 730.669 Feet. supnort for weak or deformed. P_ J_ mills. saw mills. water rams. etc. 

be l l ows in folding and unfolding. p revents this. Cllr and 'system ' of mO�;lti�g' ' ��d" �I�i.;g M. Gunthorp . . . . . . . . . . . . . . . . . . . . . . . .  730.366 
Sawmill machinery and outfits manufactured by the (')('ctrical apparatus therl'on, electric F('nce bunding implement, wire, E. Ii" Hall 730,641 

Lane Mfg. Co . •  Box 13. Montpelier. Vt. CALENDA R-G. H. '1'. SCIUBN��B. Emporia. C :rOtOl; ?  IGlhh�, A '  i; ' "  h' t · · · · · · · · · · ��g:��� �II��; :1�':!r;ln�I��c�in�' :e��I�t� ' : : : : : : : : �:::�1 
I nq u i ry No. 4�86.- For makers of naphtha en- Kan. Broadly stated , this i nven tion consists c:� t��:�pr�s st;I�(>��rt: So.: II: B:��01�� . : : : : : : : : :  7:m,a35 Fllf', newspaper, }1�. R. Richards . . . . . . . .  730,297 

giues and Jaunches. in so combining aa lendar sheets and an adv{'r� CHI' spat, rt'vpr!dhh', li\ Kohout . . . . . . . . . . .  7:l0,85:l }1�i ltpr, V. A .  Emond • • . . . . • . . . . . . . . . . . . • .  730,356 
Want met.al novelties of any kind. any quantity ? I' ti slng-ca rd t h a t  they are permanently con- Cal'. slm:I" rll l l .  II . H. Tunis . . . . . . . . . . . . . .  nO,58R .' Iltpr. disk. E. Simoneton . . . . . . . . . • . . . .  730.485 

Write Metal Stllmplng Co . • Niagara .'alls. N. Y. nected. yet advertising ma tter on the c!l\'d I s b:�s 
S��k�I!¥:�;li �,����-�h:d �;'hr�Il'�.d'��';:ety 730.242 �m��I.;:e:;·st:�.K��b A'. ' w. · 'D��i� ' : : : : : : : :  i:::�I: 

I n q u iry No_ 42S7.-.-or manufllcturer. of cotton constantly displayed th rough an open ing at the C IgUIl�d fo� e�ct�c trllm. R. S. Burn . .  n°'��:; �;:��a':.'�llpr�.cog: f ��t!so�Cb.O.���� . : : : : : : :  ��'.:� yarn mops. . .  I tOll of the calendar proller. '.fhe slu'pt s may be nr mrp PI', . . 1"ss('r . . . . . . . . . . . . . . . . . .  0, CRl'burptt'r, l'xplosive t'ngin(', C. A. Hpd· I�"ir(> extinguisht'r, chpnJiclI.l, A. C. Badger . 730,333 
I.et me seU your patent. I have buyers wa.tmg. I t u rned and folded over the uack of the cards strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.649 .'Ireplace appliance. op,·n. W. P. Rlcbard-

Charles A. Scott. Granite Building. Rocbester. N. Y. at the ends of the respect i ve months. and pre- Cllrlmr .. tlng d .. vlc .. foI' Internal combustion son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  730.798 
I n q ll i ry No. 4�8S.-"'or manufacturers of aluml- served for f u t u re reference. ('u rp�II\7!_I�.�':' .t�;l. P�O:I�;:��tl��.· · w: ' p�)'tt�� : : +��'.��� "�jsh trap, Ha�·nie & Hall Ii" . ,  . . . . . . . . . . �30':5� nium bones for sharpen ing knives. I C t f l · J 0 D d t I 7'l0 240 .'Isblng r .... 1 drug. II . W. owe . . . . . . .  . .  30. 

Gear Cutting of every descrlphon accurately done. LO ()�l II I�])]) LE· FUA �l E.-R. G
: 

'YI RTALLA, C:�:��- s(�(� I���W �asl:. e man e a . . . . . .  . , �:t�� ���:!rl��t��'Ch1.;P��.r.�� W'a'tti�� ' : : : :  ��::�g 
The Garvm Macb ine Co., 149 VarICk. cor. Sprmg Sts .• N. 1. :\"ew York. N. Y. Means a re p rOV Ided In t hi s  CUNlng or tnhlng l'1"vlltor. K . Chickering . .  nO,233 .'Iy scr .... n. A . •  ; . WHit ... . . . . . . . . . . . . . . . . .  730.809 

I n q u i ry No. 4�89.-For makers of Iferrls wheels �ase �y which the adj u s t mpnt, removal , and I �:::ilil�g "�81���r!1:��l'rini�t, II;tS W·. "i��h : : : : +;�g:�¥� �:��!(>�r�. sdoy�:te�: . ����t.r!�, . .  ��: . �: . �� . : :  +g&:�� 
for USc at fairs and summer resorts. I InsertIon of the heddles can be easi ly , qu i ckly , : ( 'u ttlp guard , J. W. Bir(�lpy . . . . . . . . . . . . . .  7aO , 224 }4'ruit grad{'r, R. Strain . . . . . . . . . . . . . . . . . .  730,412 

C d 11 b f h l d k· S· I : and readily performed wI thou t h u r ting the ' I (' .. l lIng .w\leh . H. R. Sllrgent . . . . . . . . . . . .  7110.573 Furnllce chllrglng apPllratus. blllst. E. G_ ,ru e 0 urners or ea Ing an coo mg. Imp e. ' , . C('nwnt. mallllf8ctur(� of whitp, O. Friz . . . .  7aO,6!l0 Rust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • •  730,799 
efllcient and ch eap. Fully guaranteed. C. �'. Jenkins opera tor s hands. uecau se I t I s not necessa r y Chulk hold!'r • • '. A. Daniels . . . . . . .  _ . . . .  7:l0.237 �'urnllce revPl'slng valv ... J. W. S�lgh _ _ _ _  730.708 
Co . • 1103 Harvard Street. Wasblngton. D. C. to forcihly lift the heddle-bars and strain the , Ch"" k hook. J . H. Allison • . . . . . . . . . . . . . .  730.(;92 Furnltur�. adjustable. R. P. E11l0tt . . . . . .  730.623 

I nq ll iry N o. 4290.-�'or makers of fans driven by heddles st r ung thereon . This I s atta ined uy : �:������ro��:' gl'a��II:' . �: . .  ��I.n.e . .  : : : : : : :  ��g:��; Fuseklno;:;�trl: . .  �I.r:�.I� . .  I�:����� •. . �: _ .�.
_ .  �.t: 730.594 spring motors. the employmen t  of a stay-hook · w hlch I s re- Chnrn mllior .  mannal. T. D. A . •  'aublon . . 730 .752 Gagl-. S. D. Sbrlver . . . . . . . . . .  _ . . . • • . . . . . .  730.407 

Tbe Honooo rllZor strop made of paper. The perfect movably a t tached to the heddle-frame and eas- Cigar , hllIwh.,. by expansion. forming. S. S. Galvanic battery. J. R. Lord . . . . . . . .  _ . . • .  _ 730.8.'13 
strop for Il perfect sbave. By mllil .5 cents. Send for I ly sl ipped from engagement w i t h  the hedd le- CI�a� �1�lt��r�O�. w: ' �;I;,i.i · : : : : :  : : : : : : : : : : : : ��g:�i� g:�� f.���J�t��· l·D���� : : : : : : : : : : : : : : : :  i:::gt deSCription. Hope Novelty Co., Bristol, R. I. bars. Ciga l's, muc'hhl(> for siInllltan('ously cutting Game hoard. H. H. Rolfe . . . . . . . . . • . . . . . .  730,571 

d:'��I�:[lnsNo1·a:t7,��bii���u�����Of�;'!· lIe����s and PT:ZZLK-C . L. SMITH . Leipsic. Ohio. '1'he c"w�IH:'I�:��:'d"t':l!p.1 . W';.;-k�":������ . : : : : : : : :  ��g:5gi g:��en�a��d C�a��b D����� ��ppo'tt; '  i. - ·V: 730.7
4
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Tbe largest manufacturer In the world of merrY-lw - , hoard in t h i s  puzz le i s provi �ed w i t h  a vert!- . CIU"�fIl�or . �����.�� . �� . ��:. ����' . . �' . .  ��' . .  �I.��: 730.7 1 0 Gar!�:��';.'ia�p: G: 'Ii:: 'H�'��� ' : : : : : : : : : : : : : :  �:::g: 
rounds, shooting galleries and hand or,!il'ans. }I�or price� cal rim ,  and a center space wi t h  vertical wal ls , ('t lnmnt'tpr, :";tultsmtth & B('ard . . . . . . . . . . .  7:l0,57n Garmpnt hang('r. J. S. Heaton . . . . . . . . . . . .  730,263 
and terms write to C. W_ Parker. Abilene. K an. I serves as a reten tion pen for a series of small·  Clo('k. W. R R�alps . .  ; . . . . . . . . . . . . . . . . . .  nO.M2 Gllrmpnt support�r. C. A. W11llams . . . . . . .  730.726 , b 11 Cl l t d th 1 th l i s  (,lock wnt!'hmall s :\ E Waggoner 7�O.420 : Garml'nt supportf'r clasp, B. F. Or{'wilt-'r . 730,389 

In .. uiry l'i o. 429 2 . -For makers of light. portable er a s. lanne s ex en roug I e wa 
• Cloth:'s drlN. C. Ii. 'Mllcklln . . . . . . . . : : : : : : 730.675 Gas burnpr. atmospbprlc. F. J. Beaumont . .  730.735 

band sawmills. and means are given to get the small balls  Clolhl's hungl'r. E. H. Lunau . . . . .  _ . . . . . .  nO.546 nilS distributing systpm. T()ltz & Llpschutz . 7:P.807 
We manufacture anything In metal. Patented artl- Into a l a rger one and then rolling the la tter Cloth .. s pound,·r. N. B. Bacon . . . . . . . . . . . .  nO.Rll Gas .. ngln ... two ('�'('l<'; A. M. Coburn . . . . . .  '130.a4G 

I ... I '  b k b d I t th d th ff tlng Clutch. W.-Imar & Smurr . . . . • . . . • . . . . . . .  730.72 4 GIIS furnace. J. W. Kpller . . . . . . . . . . . . .  - . .  7:1(1.268 c es, metlU stamp ng, dies, screw mac . wor • etc. over a an n 0 e pen an ere e ec Clut(,h, fridion, R. C. Hills . . , . . . • . . . . . . . .  7:\O,:l72 Gas g{'nerator, aCt'"tyl{'np, H. Baump'R rt�n . .  730,221 
Metal Novelty Work>. 43 Canal Street. Cbicllgo. discharge of the smaller ha l l s  therefrom. '1'0 Clutch. frlotlon. A. L. Stllnford . . .  _ . . . • . .  nO.580 Gas lighting apparatus. Incandescent. T. 

I nq u i ry l'i o. 4293 . - For makers of plows with an begi n. a l l  the ha l l s  may be first placed In the �IUlch. friction. A. lIerl�son . . . . . . . . . . .  - nO.767 Gordon . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . .  . 

elevator attachment for placing dirt into wagom�. channe l s  in w hich they are free to roll , and �����h,('t�.�gn;��hh�: ��r E���':��ng: ' t�i�: 730 ,621 g:: �!p o�r ��!��' F� ' A�' 1!����s . : : : : : : : : : :  
730.364 
730.433 
730.332 
7311, 570 
730>730 
730.597 
730.421 
730.678 
730.449 
730.803 
730.6IiIi 
730.471 

Users of steam automobiles. send your name and the smaller ones are then pi cked up by the lllln�. und transft'rrlng. J. McBride. Sr .  nO.554 Gate. Riter & Carlos . . . . . . . . . . . . • . . . . . . .  

:!'!;:�:�. a:��;:;:l� �'::::�7:ir::t.
e
;:,.::0�
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.
ler l a rger one and carried Into the Inclosure. �::�l'·;,J::��t.�:- IO�·k.C��"it'y P��k;'� ' : : : : : : : : : :  ��ri:��i g:!�: J�a�la��m��f!�ng: ' s·. · '�I: ' 'B�i��� ' : : : :  

LAC B·li�A STEN E H.-F. 'V. LEOPOLD, New ��!;:��ggl�:���i�:!lt'd:�����ldg. �oft��� · 'c'o'ti��: 730,789 Gearing, difl'{'rential, H. L. Warner . . . . • . .  

m���::.���r:r:onD�!�bf�
r
ru%��;

S
t�� •. :��b �

re
�:e York. N .  Y. The Inventor's object In view Is J. Slat,'r . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  730. 71 1  gi:."I�!ile��I'i�o¥;. �;'s���':':� . : : : : : : : : : : : : : 

IO;:�� :���brated U Hornsby.Akroyd " Patent Safety Oil the provision of an inexpensive con t r i vance ����;:�:��;' l�)�r�b��b(t:�rm" ;)f ' 'a . .  g�ii�y ' f�� 730,388 g��s:a�O��I��
er�::hl.?�, sJ�nM�[bS" : : : : : : : :  for ellsi ly and quickly fasten ing a lace or .cord storing Ull composlug columns. O. Friese 730.526 Glove. F. McConnell . . . . . . . . . . . . . . . . . . . .  . Enjline is tmilt  by the De La Vergne Refrlgerating :ll.a- by p u l ling or thrusting the lace or cord Into Composltl' tub.,. R. W. Traylor . . . . . . . . . . . .  730. 845 Gold lwater skins. drying. E. H. & M. H. 

cbine Company. Foot of East 13Sth Streett New York. the fastener, the introduction or removal of ���c������II�lg 8���t�'I':: ' sfi�
l'� ' aJ���m��r!t . C: 730, 495 Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,3 1 4  

I nq u i r y  l'i o. �\o!9.i . - �'or a machine for cutting the lace being faci l itated by the form given T. Arkin" . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.732 g���r���I • • A�· R�·D�d!��� . : : : : : : : : : : : : : : : : :  i�O'� wire lIlto leuJ{ths and winding it around H small }Jack. PI 0, 
age. to the hook or stud embodying this Inventl�m. b�::�.!�I��er��I���I/�·ulin�;g:.h 

G: '  F: ' DI�k: 730. 510 g�������: ����'::;�t�� :�e':����h�. 'Ii: ' N'lgh't: 
7
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f;ontract m.LDufacturers of hardware specialties. mll- NOTE.-Coples of any of these patents w ill be son . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  730.748 lugale . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . .  _ 7.3Q,791 ebinery. stamping'. dies, tools, etc_ Excellent mRrket- furnished by . Munn & Co_ for ten cents each_ b��:��i�7.�s Il���l;ut�;. �ur�:�th& . D��kl�" : : ��g:��� grft�1 bar • •  ' . bt J. F. t�ern�n M ' W· ·  ii . .  · 
. .  iro'!l� In" connections. Edmonds·Metzel Mfg. Co . • C blcago_ Please state the name of the patp Etee, title cf Convt'YI'r. J. F .. .. n . . . . . . . . . . . . . . . . . . . . . . .  730.448 G�I�dl�� :��. ��. ��I F�I�m�� . : . • .  : . . .  ����� 730:631 

I n q u iry No. 4\o!Qfi.-For a steam jacketed vulcan- the il!vention. and date of this paper_ Convl'ypr. S . • '. Jnnr . . . . . . . . . . . .  730.539 to 730.541 Grinding or sharpenln� devke. 1. M. Rose . •  730.706 
ber t'or making arti6�ial rubber limbs. etc. I Cookpr, plp('tl'i(', Il�. I<�. Gold . • . . . . . . . . . . •  730 ,252 Grinding whl>els, means for truing, G. E. 

Higb class m acbinery built to order at reasonable : -- ('00)(>1', C. Ii'. COllovt'r . . . . . . . . . . . . . . . . . . . .  730, 61 2  Mptcalf . . . . . . . . . . . . . .  4 • • • • • • • • • • • • • • • •  730,282 
rates. Address P. O. Bux 007, Baltimore, Md. INDEX OF INVENTIONS COl)I���� l�:_�:�;,o��il���)J��pscJ?��fdi��tce��e�f ��Or�I��s d;�;�

t
J�' i: �ia��d��� . : : : : : : : : : : : : i:g:gg� tr(lating, 1>. MURhpr . . . . . . • . . . . . . . . • . .  730,8.15 Harrow, O. K. OP(K"D • • . . • . . • • • • • • • • • • • • • • 730,793 I n q u i ry N o .  4297.-For makers of w ire cusbions 

for invalid chairs. 
W ANTED.-80me novelty to manufacture. Ample 

capital. Must be article that wiJl meet ready sale 
tbrougbout tbe U Ulted States. Address Box 52. TItus
ville. Pa_ 

I lIq u lry ",, 0.  429S.-For denIers in second-band pool and billiard taDles. 
Manufacturers of  patent articles. dies. metal stam p

ing, screw machine work, hardware specialties, machin
ery and t0018. Quadriga Manufacturiug Company, 18 
South Canal Street. Cbicago. (r!o�':�li�.!f.:: 4\o!99.-For a mecbanical lawn grass 

W ANTBD.-To lease two 40 to 60 ton six wheel, or 
eiJtht wbeel or ten wheel� or MoguL locomotives. Send 
general dimensions and report on conditions with pro .. 
position. Georgia Iron and Coal Company. 

Chattanooga, Tenn. 
luqulry No. 4300.-For makers of apron springs 

for use of sporting men, etc. 
W ANTEn.-Structural steel engineer who has had at 

least five years' experience as contracting engineer tor 
steel company. making a specialty of structural steel 
for fireproof buildings. MUst be experienced ill design
ing steel, soliciting orders and closing contracts. Must 
be a broad Jlauge man, capable of directing' others lind 
mBn&JiCing an offlce. Good salary anj promotion to right 
man. Adress Engineer. Box 773. New York. 

luqulry No. 4 301.-For makers of sbot guns. ham
mer aud hammerless guns. etc. 

Superintendent wanted for electrical and brass novel .. 
ties. Applicants must possess executive ability and 
a thorough knowledJte of tool makinll and bruss manu· 
fllcturing In all Its branches. Only men with long ex
perience need apply. Applications to be given In writ
ing stating age, experience, recommendRUoDs and sa· 
lary expected. Ameolean Electrical Novelty and Mann 
facturlng Company. 3ffi Hndson Street. New York. 

I1Iqnlry Wo. 4-302.-For maker. of ho.e. hORP, 
reels, cut·otl nozzles, spanners, hydrant wrenches, axes, 
etc. 

pr- Send for new and complete catalogue of ScUmtlllc 
and oth"r Books for sale by Mnnn & CQ • •  36l Broadway. 
New York. Free on application. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
June 9 , 1 903. 

Copy holder. Ii: . R. W1l11ams . . . . . . . . . . . . . .  730.426 Harrow. rol11'r. N. T. Nichols . . . . . • . • . • • •  730.837 Corn shl'llPr . • ' . C. Plltten . . . . . . . . . . . . . . . .  no. 56'! Harrow tooth fastpner. W. D. Whitney • . • •  7M.72() Cotton clt'anpr, E. B. Ham . . . • . . . . . . . . . .  730, 76.1 Harvester, cane, G. D. Luce . . . . . . • . . • . • . •  730,611 Cotton comprpss. P. K. Crowt'"ll . . . . . . . . . .  730,347 Rarv{'ster, corn, D. Binns, reissue • .  ". . . . . .  12,116 Cotton picking sack or receptacle, L. J. & Harvpstt'"r reel rake attachment, C. E. Gal·-C. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  730. 325 br .. atb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 730.632 Coupling. G. Krebs . . . . . . . . . . . . • . . . . _ . . .  n(l.777 Harv .. ster truck. Pridmore & Benjamin _ _  . .  730.700 Crlh. Infllnt·s. T. II . Cburch1l1 . . . . . . . . . . . .  730. 51 4 Hasp fast .. ner. D. D. Nol1ey . _ . . . . . • . . . . .  _ 730.684 Cruslll'r and pulv .. rlzer. !II. J. W1l111lms . .  nO.503 Hat hlndlng. C. E. Clark . . . • . . . . . • . . . . . • .  730.851 A N 0 E A C H B E  A R I N O T H A T D A T E. C .. utch. II . JI1allss . . . . . . .  _ . . . . . . . . . . . . . . .  nO.466 Hat fastenpr. J. G. Closson . . . . . . . . . . . .  _ .  730.436 
entT. sl('('vt', J. B. Pottpr . . . . . . . . . . . . . . . . . .  730, 637 JIat pin, Munson & Cain . . . . . . . . . • . . . . • •  730,5.')2 I See note at end of list about copies of these patents.J Cultivator ,wl'd destroying Ilttacbment. O. Hat pin. locking. H. E. Stevick . . . . . . . . .  _ 730.310 

C.  Pennington . . . . . . . . . . . . . . . . . . . . . . . .  730.394 HIlY load�r, .T. Gross . . . . . . . . . . . .  _ . . • . . . . .  730.45.1 
Abrading matprial and mounting therefor, R. Gal'dllPr . .  , . . . . . . . . . . . . . . . . . . . .  . , 73(),527 Adding mllcblnp. G. .'. Ml'Il'r . . . . . . . . . . . .  7:10,281 Adjustable cbair or table, 1'. C. I'alwt'r . .  7:$0,600 Agltlltlng apPllrlltus, W. II .  Motter . . . . . .  7;{Il.aS4 Air brake conpling, automatie, C. 11. Hl-Itz 7aO,-lS4 Air brake dust arrt'stpr, T. �1. Hpudl'rson . 730,824 Alarm system, elpetric, S. Schwal'zschUd . .  730,576 Ammunition ('bpst, R. P. Stout . . . . . . . . . .  730,41 1 Aniwal trap, C. C. BmYl'n . . . . . . . . . . . . . .  7::JO,434 Animal trap, A. D. Gaston . . . . . . . . . . . . . .  730,528 Antlspptic and deodorizing compound, H. P. Busch . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  730.231 Armaturp, dynamo el('ctric macbine, C. P. Stl'lnmetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nO. 582 Automatic gllte. E. W. Easley . . . . . . . . . . . .  730.354 Automatically operah·d gab-, G. McNlroy . . 73U, 290 Automobile, G. O. Draper . . . . . . . .  730,352, 730,3l);� Automobile lock, B. D. Colby . . . . . . . . . . . . 730,5] 5 Awning, " H. C. Mnr{'us . . . . . . . . . . . . . . . . . •  730,677 Banana swhl! J. C. SkinllPl' . . . . . . . . . . . . . .  7:l0,408 Band whppl s('rnp(>r, J. Twepdie . . . . . • . . . •  730,41!) Rarrl'l bpad fastpnpr, H. H. Krombl'rg • . . .  730 ,666 Barrel wRshlng mllchlne. J. MuUer . . . • . . . •  730.470 Rusin, catch, M. Cullen . • . • . . . . . . . . . . . • .  730,817 Bt'8rilH!' Hnd support for universal miUs, �". Spll Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.R02 R .. a rlng box. adjustabl ... O. S. Walker . . . .  730 .R�R 
B .. arlng. roU�r, J. Kincaid . . . . . . . . . . . . . .  73fl.773 
Rp(} and couch. comblnpd, D. T. Ow('n . . . .  7�O.::\!l2 "Pll . fnldhll!, D. T. Owen . . 730.300. 730.391 730.3113 
n .. r!stpad attaehm .. nt. A . M. Hov .. r . . . . . . . .  730.770 B�lt. waterproof rrot .. cted Ipathpr. L. Loeh 7�O.R32 
n � roy{'l(> Im lsprop, ,I. T�. Edmunds . . . . . . .  ". 7:l0,A22 
RI11 bold .. r. J. H. Parks . . . . . . . . . . . . . . . •  7�0.M2 Blnd .. r. H. C.  Blackml'r . . . . . . . . . . . . . . . . . .  7M . 22!'i 
Rt mll'r. pxtpnRth)p pORt, F. W. Tobey . . . . . .  7::\O, ::n s  Rfndpr. tpmporary, E. T�. T{ra� . . . . . . . . . .  730.044 
Bhul .. . -. I •• mpor ..... v .  M . •  '. Wol!l' . . . . . . . . . . . . 730,727 

CurrPllt motor, alternating, A. J.  Church· Hay or cotton press, R. Hamilton • . . . . . . .  730,642 wa .. d . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  730. 343 Hay prpss. A . S. Dixon . . . . . . . . . . . • . • . . . .  730.437 Currpnt rotary converter, constant, R. Flem- Hpad rpst, Stadtmull{'r & Mitchell . . . . . • . .  7M.4R8 Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.629 Head r .. st, G . L. Grimme . . . . . . . . . . . . . . . .  730.531 Currpnts, g('nprating alternating, A. D. I1eat and ht:'at light batb, radiant, H. J. Lunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nO.673 Dowsing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.7M Curlaln. K II . DUcbl'mln . . . . . . 730,440 to 730 .443 H .. ater attnchmt'nt. G. Lund . . . . . . . . . . • . .  730.672 Curtain p01p brackpt and sbad{' holder, C. H('nting apparatus. J. S08pnhf'lm('r . . . . . . .  730,578 
P. S('arl('s & J. R. Grppnaway . . . . . . . .  7:l0, :l0·1 Hidps for rollf's, machin{' for cleaning, 8oft-Cnrtain roUpI', E. H. Duchemin . . . . . . . . . .  730,444 pninJ!, and drying tanned, S. D. Castle . .  730;R1 5  Cuttpr. Sl'P Chrar ('uttpr. Bingt'", G. R. Hill . . . . . . . . . . . . • . . • . . . . . . . •  730,265 Cutting and conntprsinking tool, combinpd, Hop, J. F. Gr(>('n . . . . . . . . . . . . . • • . • . . . . . . . .  730,636 A. E. J. Luckhurst . . . . . . . . . . . . . . . . . . 730.670 Holdhack book. veblcle sbaft. J. A. Donald-Denial bit .. tak .. r. D. T. Hub!'r . . . . . . . . . . .  730.658 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730. 61 8 D('ntul pngin('s, cir('uit controller for surgi- Horsp tamin ' or training device, G. Forsyth 7:l0,360 
('0 • •  T. S. L .. tord et al. . . . . . . . . . . . . . . . . .  730.379 Hors .. sbo ... M. Rchwartz • . . • . .  _ . .  _ . . . .  , . . .  731).483 Dentist's 01' physician'!1C plwumatic appar- Hosp patch , E. F. ppak . . . . . . . . . . . . . . . . . . .  730,893 atu". Stehl .. y & Hulln"s , . . . . . . . . . . . nO.714  Hot air furnac ... J. W. Hornsev . . 7�0 R�3 to 7.30.61>5 Disinfp('tnut graduntor. J. II. VpnJlf'l'A . . . .  730, 4!)4 Hydraulic controillng apparatus for hy-Di8IJlf('('tln� or flrp ('xtin�uiRblng purposf's, draullc machlner,.�, Lane & Rainforth 730,273 watpr directing appliance tor, A. Vel'· IlYJrroml'tpr • . T. H. Gprrpr . . . . . . . . . . .  J' • • • •  7:lO,63:J s"hur .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730. 723 Impl .. m .. nt hold�r. adjustahle. R. Baker . . . .  730.500 Display cabinet. C. J. & R. T. Van Valken- Inoubator. O. H. Grosland • • . . . .  _ . . • . . . . .  _ 730.6.19 hurg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730.4!l3 Ind .. x. card. J. H. Rand . . . . . . . • . . • . _ . . . . .  730.1IlI9 Display cahln .. t. J. J •. Tandy . . . . . . . . . . . .  730. 71 R  Insulator. W. G. Stroh . . . . . . . . . . . . . _ . . . .  _ 7M. 805 Dhmlny rs{'k. E. R. W{'ston . . . . . . . . . . . . . .  7:lo.:l22 Tntprllnl ('ombustion {'ngin(', F. G. Ericson . •  730,626 DIsplay rack. ('nl'lwt, J. H. Dn vis . . . . . . . .  7:l0.2:l!l ,TnI', W. S. W{'ir . . . . . . . . . . . . . . . . . . . . . . . .  730,000 Display stand. j('wplrv, W. J. Drain , Jr . . . 7:l0,AH l .Tn r {'losnrp, E. Goltstein . . . . . . . . . . . . . . . . .  730,780 Door oh .. pk. F. H. O�d .. n . . . . . . . . . . . . . . . . 730. 686 Journal lwarlng. G . A. Woodman . .  730.327. 7:10.328 Door ch(>{'k and closer. combination, W. H. ,TournaI h{'arlng. {'ar. J. M. Hopkins • . . . . .  730,769 Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:l{), 4 1 7 Kpyhonrd opf'rator, O. A. Vlolt{'r8 . . . . . . . • .  700,rlO4 Door. grain. Isnapson & Evans . _ . . .  _ . . . . .  7l!O. 4fll T{nob fast�nlnl!. G. W. Rolwrts . • . • . . . .  _ . .  730.705 noor lo('k . C. ARhmllRf'1l . . . . . . . . . . . . . . . . .  730,rm3 Lahplfn2' mn('hhw, F. E. W{'nzel . . . . . . . . . .  7!lO,424 Door. sliding. I .  E. JI{('Crap1( .. n . . . . . . . . . . .  7l!O. 2R!l T.a('P. !II. A .  Cox . . . . . . . . . . . . . . . . . . . . . . . . .  7:\0. 61 4 Door Irack. sliding. H. C. Rmlth . . . . . . . . .  7�0. 71 2  J,a('tose from wh .. y. producln ... A. S. Ramage 7�0.7f)3 Drying appnratus, VHCt111m, W. f'. Perkins . 7:l0,nM J,Hdlp, moldf'r'R. W. S. And('rson . . . . . . .  , . 730,21 8 

nrv i ng prf'RR, Atl'llm. W. E. Winps . . . . . .  7RO,�2fl Lamn hulb, incsndpsc{'nt {'lectrlc, E. L. El-Dr1l11ng tool .  T. �Inrnhy . . . . . . . . . . . . . . . . . .  7:lO.7R6 llott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7M.RlI2 Drip pan Rlgnal d .. vlpo. V. Ayott ... Jr . . . . . . . 730.733 Lamp chlmn .. y cl .. anpr. J. B. Fladby _ . . . . . .  7l!0.:1Ii9 
Drum nnd fnpl (>('onomh:pr, comhlnpd hpat· Lamp, p1p('trfr a r!', C. E. Harthan . . . . . . . . .  7�O,369 Bts('nit and doughnut cutter, comhln('d, N. 

A. Ollvpr . . . . . . . . . . . . . . . . . . . . . . . . . .  . Bobhlns, eops, etc. , machine for packing, D. 
Ing. S. J. McDonald . . . . . . . . . . . . . . . . .  730.386 Lamp glolw hold�r. arc. J. C. Tournler . .  7M.721 

730.7!l2 Dyp nnr! mnklng snme. y .. llow ncrldln. K. Lamp bl\nger. arc.  C. H. Sbultz • . . . . . .  '. ' •. •. '1:30.1144 I Jpdllcka . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7M.771 
G. Baker . . . . . . . . . . . . . . . . . . .  - . . - . . . .  . 730.432 Easel. E. W. Kingsbury • • • _ . . . . . . . . . . . . .  730.774 (C671tmued on pa(/e 476) 

© 1903 SCIENTIFIC AMERICAN, INC.
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W�DorMETAL 

T H E  H A L L  

BRASS P I P E  WREN CH .  
A PERF ECT T O O l, 

W I T H  I<'R Je T I O N  G U l P. 
BWI'llnlls for all sizes and shapes. 

H illhly polished pipes made 
up without scar or injury. 
F()T U;,rculars and Prices 

WALWORTH MANUFACTURING 
1 2 8 TO 1 3 6 FEDERAL ST. . BOSTON. MASS. 

For PIPE-THREADING 
or CUTTING 

there is no machine on the market that can com
pare for eR8e of operation and excellence of work 
with FORBES PATENT  D I E  STOCK 

MACHINE No. 30. 
Range \(-2 In. B. & L. 
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CATALOGUE FREE. 
CURTIS & CURTIS  CO . . 

6 Garden St., BridgepOrt, Conn. 

Veeder Ratchet and Rotary Counters 
���n';.��I�s���\,!��

e
.'i'i

s
;l!r.�nt:l� I machines and automatic machinery 

�r�:er:l�� ����fl:�
e
�l�a�:rfa7

e
�r� 

duced-fur any purpose requiring & 
small, Ilght and accurate counter. 

C H'ALOGUE FREE 
T H E  V E E D E R  M FC .  CO. 

I I A RTFORII, CON N .  Makers of Cyclometers, Odometers, Tacbometers, 
Counters and Fine Castlnw. PriCe, -.1.00 

MAC H I N E S  FO R R O L L I N C  
SC R E W 

T H R E A DS.  
Any size up to 1 "  dlame<er, 3" 

long • .  Four sizes of machineH. rr- Send j()T Catalogue. 
BLAKE & JOHNSON, 

P. O. Box 7, Waterbu ry, Conn.  

T H E  E U R E K A  C L I P  
The most useful artic]e ever invented 

���;��Kt���S�tuA����:��S::��s�11�s�';: 
ance Companies and businass men gen. 
erally. Book marker and paper clip. 
Doe. not mutilate tbe paper. Can be 
��

e
t�

e
�t�rJii �::o��!�:�s� !C:!if;n�;s 

and notion dealers. or by mail on receipt 
of price. Sample card, b

I 
mall, free. Man-

Yt.�ct��� 1jfoxC3iV/o:::::ll'lJ'�Y. 

�gu USE  GR INDSTONES P 
[f 80 we can suppiy you. All sIZe. 
mounted and unmounted. always 
kept tn stock. Rgmember, we make 8 
�r:IC��::�

le
�"l:�1� �i:z���-

The CLEVELAND STONE CO. 
2d Floor. Wi lsh ire, Cleveland, O .  

GAS O L I N E 
E N C I N ES 

Marine & Stationary 
from 1 ·4 to 1 6  H. p, 

A tboroullbly satisfactory engine 
at a moderate price. 

Write for catalollUe. 
THE ClIFTOI\I MOTOR WORKS. 

2S3 E. Clifton Ave .. .(J\oclnnatl, 0 

P E R FECT · P U M p · POW E R .  
Is attained only In the 
TABER ROTARY PUMPS 

They are mecbanlcal 
sImple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 

no skIlled mechanic. Most 
power at least cost. All parts 
interchanli{eable. Made of 
iron, steel or bronze. Can be 
drtvp,n by belt, motor or en

gine attacbment. La/Ille lllusPrated. Oatalogue free. 
TABER PUMP" CO., 32 Wel l s  St., Buffalo, N.Y., U. S. A. 

T O O L S 
FO R M EC H A N I CS. � Send for Free Catalogue  No. t 6 B.  � 

The L. S. Starrett Co. ,  Athol,  Mass.,  U. S. A. 

Scientific American 
----------- - ----- ,----- ------- - - -------

La-mp, hydrocarbon incandescent, G. Wash-
ington . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  • •  730,498 

Lamp, incandescent, C. Hoplscher • • • • • • • • • •  730,768 
Lamp, oil, J. 1.\ C. Jj�arquhar . • . • • • • • • • • • • •  730,4-17 
Lamp receptacle, incandescent, H. T. Paiste 730,29:3 
Land roller J. W. Morgenthaler • • • • . • . . . •  730,461,) 
Lasting ho�k W. L. Da Rozir . . . • . • . • • • . •  730,238 
Lead, electrodeposit!!u, A. G. Betts, reissue 1 2 , 1 1 7  
Lpvpl, spirit, P. D. Smith . . • • . • • • . • • • • • •  730, 487 
LiftPl', W. H. Hendrix . . . . • • • • • • • • • • • • • •  730,370 
Lifting jack, T. Wright . . . . . . . .. . . . . . . . . . . 730,32U 
Lightning arrestpr, L. Bell . . . • • • • • • • • • • • •  7�0,OOl 
Limekiln, P. Martin .. . . . . . • . . • • • • • • • • • • .  7dO,467 
Linotype machinp, G. il.. . Batcs • • • • . • • • • •  730 .. 734 
Liquid meter, self acting, E. Gallo fu Giu-

seppe . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  7�0,250 
Liquids, means for mixing and delivering, 

L. J. Mospr . . . . . . . . . . . . . . . . . . . . . . . . .  730,286 
Load binding chains or ca blps, rptaining or 

relt�aslllg means for. D. :McL8 11�hlin . .  730,836 
Lock, J. Loch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,831 
Lock tumNer, comvinatioll, W. H. Taylor . .  730,71D 
Locomotive, B. R. Van Kirk . . . . . • . • . . . . . . .  730, 722 
Log turner, J. Scherpr . . . . . . . . . . . . . . . . . . . .  730,57-1 
Loom for the manufacture of coil' mats, 

Bullock & Forty . . . . . . . . . . . . . . . . . . . . .  730, 3:;0 
Loom picker, D. G. Rodgers . . . . . • . . . . . . . .  730,476 
Loom plck .. r stick lug strap, R. G. Campb .. ll 7:)O, 74!! 
Loom. pile fabric, T. B. Dornan . . . . . . . . . . 7:30, 4aS 
Loom tak(� up 'IDPchallism, C. W. RnssPIl . .  7:30, -10--1 
Loop banding machinp, F. S. Culver . . . . . . . . 730 , 5 1 6  
Lubricating device, G.  Macloski . . . . . . . . . . 7:W,G76 
Luhrlcatlng device, Camplwll & Berg.nl l ,SI!! nO,H14 
Lubrication systpm, splash, A. P. Brush • . .  7aO, 7:l8 
Lubri{'ator, G. Schneider . . . . . . . . . . . . . . . . . 7:W, --l82 
Lubricator, E. J. Mougette . . . . . . . . . . . . . . . . nO,784 
Lumber convpyer for double cutting band 

mills, disk, E. E. Thomas . . . . . . . . . . . . . 7ao,:n 7 
Magnetic suspension devic(', W. H. Pratt . . 7:30,8--10 
Mail box, G. Graven . . . . . . . . . . . . . . . . . • . . .  7:30, 762 

illY A1UBITION 
is to become an 

I LLUSTRATOR 
We can MSist anyone to real4 
ize his ambitions. "Struggles 
With the World " is the name 
��e

a 
�e��r

o
�d��:���

li
�f :!� 

and women. This 72-page 
hook is free. It showl:! you 
t���:

ur
!�g ill;:�t���i'o;� 

Ad. - W rlter, Journal. 
l�t, l� r o o fr e 8 d e r ,  
Bookkeeper, S t e ll o  .. 
ar:rapher, Electrician, 
t;lectrlcBI :'':nIt1neer, 
etc. Mention the profel:lsion 
�:t��C�dIO�cl�d!����

s
���: 

liable information pertaining 
thereto. 

NASON STEAM 
TRAPS 

Have stood the test of S IXTY Y EARS 

They are Guaranteed for the removal 
of condensation without loss of steam 
under all conditions and pres-
sures. There are no com
plicated lever valves and 

no;al>;-(Jll J.Y one valve and that 
for catalogue. 

Mail hox and support, Ii]. N. Sword . . . . . . .  7al l, 8ot) All "NASON" Traps have on their covers 
�Iarblp, manufacture of compositions form-

NASON MANUFACTURING CO. ing imitations of statuary.  L. Beaumel . 730,600 
Marble or ball projector, G.  H. Hagan . . . .  7:;0,258 
iliask, fan, P. Eschenbach . . . . . • . . • . . . . . . .  7:)0, 357 73 Beekman Street, 
Massagl', appliance, J. H. Powers . . . . . . . .  7:30,569 
Match vox and cigar cutter, combined, G .  

Prioletta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Measuring apparatus, lpather, J. Thomson . .  
Measuring instrumput, J. J. Byrne . . . . . . .  . 
Measuring instrument, electrical, W. H.  

nO,841 
nO,491 
730,742 

Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,698 
Meats. etc. , basting apparatus for, L. H.  

Edgar . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  
Mechanical movempnt, A. J. I{appele . . . . .  . 
Mechanical movpment, J. Hofmann . . . . . . .  . 
Medicinal capsule and making same, A. M. 

730,52:-> 
730,:\7:; I 
7:l0,5:n I 

Hauce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:10 ,643 
l\1ptal fabric for mats, etc. , E. A. Bedient . 7aO, 22a 
�fetal whepl, S. L. Allt'n . . . . . . . . . . . . . . . . . 730.591 
::\letals from solutions, apparatus for the pre-

I cipitatioll of, P. W. McCaffery . . . . . . . .  730,385 
�Ieter. See Elpctric meter. 
Meter, F. P. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  7:)0 , 0 1 3  
Milk a food product, producing from, A. S. 

Ramage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nO , 702 
Milk heater or cooler, A. Jensen . . . . . . . . . . 730, 662 
:Moistening and sealing env(�lops, device for, 

J. B. "\\Tisner . . . . . . . . . . . . . . . . . . . . . . . .  . 

Molding machinp, J. W. Pridmore . . . . . . .  . 
Mo]ding machine operating mpchanism, F. 

J. Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . nO,:! 1 3  
Mop, M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  7:{O , 550 
Motive power apparatus, 11]. Monison . . . . . . 7:�O,7S2 
Motor control system, 11"'. E. Case . . . 7:-�O,:l-l1 ,  7ao , a42 
Motors or generators, ml�ans for prevpntillg 

arcing in dirpct CUl'l'Pllt, H. H. Dow . .  
l\'Iusical instrument, J. COllIlPr.v . . . . . . . . . . . 
Musical instrument, mpchani<>al, C. L. Davis. 
Musical instrument, stringNl, H. Steellhock 
Musical instruments, pIlPUmatic action for, 

J. D. Philipps . . . . . . . . . . . . . . . . . . . . .  . 
Npckband fastener, White & Van Ness . . . .  . 
N('ckband shappr, J. A. Bartholme . . . . . .  . 
Necktie fastener, J. BaumgartpIl . . . . . . . . .  . 
Nozzlt', {'xhanst, J. 11\ Hamilton . . . . . . . . .  . 

Nursery chair, G. H. Smith . . . . . • . . . . . . . .  
Nut lock, L. D. Woods . . . . . . . . . . . . • . . . . . .  
Nut lock, M.  Bartley . . . . . . . . . . . . . . . . . . . . .  . 

Nut or pipe wrench. D. Stpwart . • . . . . . . . .  
Oil burning device, B. I�. Pickerill . . . . . . .  . 
Oil cake trimming machine, A. W. French, 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Orf's. trpating, E. D. l{pudall . . . . . . . . . . .  . 

Oven, baker's, G. H. McCausland . . . . . . . . .  . 
Oven door, baker's, E. A. C. Petersen . . . . .  . 

OVPll, roasting, I. B. Galbreath . . . . . . . . .  . 
Overflow alarm, G. H. Rowland . . . . . . . • . . . .  
Package support, J. J. Lepper . . . . . . . . • . . .  
Packing, A. R. Dodge . . . . . . . . . . . . . . . . . .  . 
Packing, piston rod, S. J. Maddox . • . . . • . . . .  
Packing tubp, E. A. Mcl\HIUn . . . . . . . . . . . •  
Pad or blank boldlng and feeding device, 

no, 52:1 
nO, ti l l  
7ao , 517 
nO,5S1 

7:30,565 
nl l, :;2:; 
7:30,220 
7:10, 222 
73( ) , 53:3 
730, :;06 
nO, 4ao 
7aO, 59tl 
7:�) , :lll 
7:W, 395 

1 2 , 1 1 8  
730 ,402 
7:10,681 
7:;0,795 
730,157 
730,572 
7:)0,270 
7:l0,349 
730,381 
730,387 

R. B. �'rlend . . . . . . . . . . . . . . . . . . . . . . . . . 730, 451 
Paint and producing same, C. Adams . . . . . . 7:30,506 
Pappr, df'vice for grinding broken, R. Diet-

rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730, 617 
Paper holder, toilet, R. B. �'rlend • . . • . . . .  730, 452 
Paper receptacle opener, W. Green . . . . . . . .  730,821 
Paper sheets or packag{�s, coin freed deliv-

ery apparatus for, E. Martini . . . . . . . . 730,382 
Pastpboard horses or other animals, rapid 

manufacture of, J. Daxbek, Fils . . . . . .  730, 615 
Pen, fOllntain, O. A. Morrow • • . . . . . . . . . . . .  730. 783 
Phase indicator, O. Holz . . . . . . . . . . . . . . . . . •  730, 652 
Phase transformation system, F. H. Jeannin. 730,828 
Photographic mounting roller, J. H. IIampp 730 , 308 
Photographic or like frame or other support, 

UTICA 

Wells, Oil and Gas Wells drilled 
by cpntract to any depth from50 
to 3(0) feet. We also mallufac-
����e�

D��u�:r]h :;;'arYct���p�!re 
same. Portable  Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
Is required and send for illus
trated catalogue. Address 

!.!""�I�����2=-'2:c"''';�!?" AND SUPPLY Co. YOI'.K. U. S. A. 

Is that supplied to users of the celebrated 
U TICA HEATERS 

which are adapted for all climates and all 
fuels. 11 styles and 48 f'izes. 'l'he NEW 
UTICA HBATER is made i n  6 sizes for brICk 
setting or in pOItable form. M08t power-
��r�:�ti

n
Br:.��:rit:1 

e
ci::t 

P�gf:l� °f�(:n�� 
Smyth Duplex Dumping Grate. G-reatest 
heat for least fuel. 

HEATER CO. , Utica, N. Y., U. S. A .  

M O NOPLEX 
TELEPHONE  

It4TERC O M M U N ICATI NG  
$4.00 each 
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tE'ms and the advantage of our instruments. 
Prk-e, " Station Instruments, f4. 0 0  each 
Price, 11 Htatioll Instruments, 4.50 each 
Price, 2 F:nd Instruments, 2.50 each 

ATW A,/,ER K E� T  M}'G. WOR KS, 
110 �. 6th St., PhUlldelphla, Pa. 

�\�� �1"��M ®�@�fEll.� 
Toledo � .. .. . Ohio,USA 

i'/Je VU/C8Jllron worKS co. 
J. Hartley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730,261 

P
b
O�!:

a
���

, 
. . ����'��i.�� .��I.o.r.��, 

. .  �� .�: .��:.
t: 730, 454 YOU ARE EASY Pick, J. L. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . 730, 637 If yon need a carpenter to belp you repair yourroof witb Pick handle, E. O. Tbompson . . . . . . . . . . . . . 730,41 8 

Picture frames, etc. , bolder for, F. L. Staf· Warren 's Natural Asphalt Sand Surfaced Roofing 
ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nO ,71 :l 

Piling, sheet, L. P. �'rlest�dt . . . . . . . . . . . . •  730,755 
Pipe drivIng attachment, S. S. O'Connor . .  730,838 
Pipe joints, hearing sleeve for expansion, H. 

J. Wessinger . . . . . . . . . . . . . . . . . . . . . . . • .  
Piston. expansihlp, E. Thomas . . . . . . . . . . .  . 
Plant or flowpr support, L. F. Lacy . . . . . . . . 
Plantpr, J. J. Kpnnedy . . . . . . . . . . . . . . . . . .  . 

730, 425 
730, 720 
730,779 
730,377 

Planter check row attachment, corn, G. S. 
Agee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  730, 2 1 7  

Planter, corn, J. V. Klein . . . . . . . . . • . . . . .  730,775 
Planter furrow opener attachment, corn, 

H. Rentsch . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, sulky, S. C. Cobb . . . . . . . . . . . . . . . . . . 

The best and most ser. 
viceable prepared. rooflng" 
on the market. It Is dur
able. fire-proof, and does 
n
�o���

i
�:f3�

n
��

n
fay in 

rolls containing lOt:! sq. ft. 
Warren Chemical & Mfg . Co.,  1 8  Battery P I . ,  New York 

TO KEEP COOL 
Plow, wheel, H .  II .  Bopnkf'r . . . . . . . . . . . . .  . 

nO,7n7 
no, 744 

Pnenmatic dispatch tube terminal, E. Sh'ln-
bock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,71 5 

730,7R7 you must have a whirl ing fan to drive tbe heated, 1m· pure air from your rooms. Will you pay' $15 or more for an electric fan, or will you buy our famous 
Power factor Indkator, W. II. Pratt . . . . . .  730, �m Powf'r transmitting devicf', T. Sc>hptHpr . . . .  7:l0,481 Printt'r, 8utmnntic focusing �olar, H .  Stpnfif'r 7 :l 0  583 Printing and toning compot1nd, comblTIf>d, P. ' 

E. SchclPnff'ldf'r . . . . . . . . . . . . . . . . . . . . . . .  7:l0, 800 Water Motor Fan 
Printing, Invlsihlp impl',,"slon, E. W. Hall . 730, R2� PrInting press, joh, �'. W. Pohl . . . . . . . . . . . 730,396 whlcb makes 2.000 revolutions Prints, apparatus for making blup, J. V. a minute and throws a current 
Proj��t�a�r ��;��th · ��d· �·ifl��i ·bo

·
r��: · C: . F� 

7
:l

0, 553 
r:i�i:a�t;!���t�So�;S an elec-

P. Stendphach . . . . . . . . . . . . . . . . . . . . . . . .  730,308 Propf'lling vessels, means for, A. F. Gode-froy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730, 529 Pruning apparatus, B. E. Poole . . . . . • . • . . .  7:l0, 295 Pulley, J. W. Str�bll . . . . . . . . . . . . . . . . . . . .  nn, 413 Pulley, helt, P. Mpdart . . . . . . . . . . . . . . . . . .  730 �R� Pulp, making wood, V. Drf'WSPll . . . . . . . . . .  730;439 Pumo and compressor, centrifugal, C. W. 
Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730, n8!! Pump, cf'ntrlfngal, A. C. E. Rntpau . . . . . .  730, 842 Pump governing devicp, steam, R. B. Mc-
Go,,'nll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:l0, 6R2 Push button, elpctric. A. W. Plassmann . . . .  730 , 567 

����
m
S��P:tln: ·

ga���I�� r��tt ' : : : : : : : : : : : : : : :  ���'�i� 
Radiothf'rnopntic .treatment apparatus, E. ' 

K. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730, 7R5 

51.50 
It can be attucbed to any spigot direct. or connecled by rubber hose and attl lched to wal l  in same or another roc,m. Can be Rdjusted by anyone- even a child-quick ly and easi1y. The fan IR ten inches in diameter. Requi res hut low pre8sure, the  motor bein� fed throngh a l-1n-inch hole. Runs smooth ly. without noise or annoyance -e�pecia l ly  desirable for the sJckroom. Cannot get out of order. 

Railway, E. Stile . . . . . . . . . . . . . . . . . . . . . . . . 730, 312 Prl'ce Com plete $ 1 ,50 Railway automatic safety appliance, J. 
Bardsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Book let Free 
Railway cattle guard, F. W. Perkins . . . . . •  
Railway rail honit, .T. & M. W. Rlshrldger . •  
Railway tip, S. McElfatrlck . . . . . . . . . . . . . • .  
Railway tip, metallic, F. U. Haymond . • . . . .  
Railway track joint, J. S. Donohup . . • • . • .  

(Continued on pa<Je 476.) 

nO, 2 t n  
730, 794 
7�O,40� 
nO,7R7 
7�0,mn 
730,522 

Good Agents Wanted to sell tbe Water Motor Fan to 
tbe thousands wbo bave been waiting for a perfect fan 
at a low price. 

DELAWARE RU BBER CO . , Dept. 1 0 7 ,  

6 3 1  Market Street, Phi ladelphia, Pa. 
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4% 
Strength 

Interest on SaVings, Com
Donnded Semi-Annnally. 

DEPOSITS . 

OVER $10,000.000.00 
CAPITAL-Sr U P L U S-PROFITS. 

$6,000,000.00 
$100.00 can be withdrawn without notice. 
Send for Booklet S .. How to Bank safely . by Mail." 

PITTSBURG TRUST PITTSBURG PA 

We have the largest automo
bile exchange in the U. S. New 
and second-hand machines of 
every mali'e. Gasoline runa
bouts. el60 to tI65O. Touringcars, 
$750 to 183000. Steamers 1260 uP. 

Winton Searchmont Autocar Waverly 
National Locomobile Cadillac Rambler 
Packard Oldsmobile Murray maD,. othen 

Every machine guaranteed in perfect condition. Photos 
of the identical machines in stoc.k and full descriptions 
free for the asking. AGENTS WANTl<.:D. 

MEAD OYOLE 00., Dept. 59 X, Oh/cago. 

WORK SHOPS 
of Wood and Metal Workers, with
out steam power, equipped with 
B A R N E S '  FOOT POW E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and !dve 
greater profit 011 the work. Machines 
sent on trial if desired. CatakJg li'ree. 

W. F '" J O H N  B A R N ES CO. 
Established 1872. 

1 999 RUBY ST. , ROCKFORD. I L L .  

MARINE and STATIONARY 

M OTO RS 
are no experiment, as 
are in successful op,eroLtl()ll I 
In all parts of the 

Launches in  
Sena jor Catalogue. 

PALMER BRO"" .. 
Cos Cob. Coon. 

New York Office, 136 LibHty St. 

M OTO R S  that " MOTE " 
We manufacture Auwmoblle and MarIne Gasoline Motors, and 

we make them 80 they 
may be re�ied upon at 
all times. Quality is onr 
speCialty. ,Every part 
of every motor leaving-
�::d�all��':lso gG::::= 
line illotor Co., De. 
fi'i7.-F�io,

B.N��y Sts., 

The beauty of a 
is only paint deep. 

PAT T O N 'S 
S U N - P R OO F 

PA I N T  

II I is gu�ranteed to keep it 
beautiful for five years. 

II11 I1 1 1 1 PITTRBURGH PLATE GL,UIS Co. , General Distributers 
Send for Book of Paint Knowledge and Advice (free) io 
PATTON PAINT CO. , 221 Lake St. , Milwaukee, WII. 

© 1903 SCIENTIFIC AMERICAN, INC.
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WHICH HAS BEEN ADOPTED BY TH E 
lfADlNG RAlIROAOS,MAIIUFACTURERS.ARCHITECJS AIID 8U1lDERS' 

AS THE STANDARD READY ROOfiNG. 
'�ITE FOR TESTIMON IALS, PHOTO PAM PHLET MID SAMPLES 

SEA G.'T - 1:IIIIiIii . 1 1.�v-:-:."o .. "v"._. __ 
lWOOL f'UT � 

WON DER Acetylene Burners 
A RE THE BEST 

H.ailway truck joint, O. ]i'. McCully • • • • • • •  730,556 

H.uilways, switch t'R}lt'cially udaph-'d fur third 
rails for l']pctric, \V. A. P. \Villard, Jr . •  7aO, 810 

Rcfll'ctor, R. Fyfe . . . . . . . . . . . . . . . . . . . . . . . .  730,361 
Refractory article of manufacture, S. L. 

Mprsbon . . . .  . . • . . . . . . . .  . . .  . . . . . .  . . .  . . .  730,834 
Refrigerating machine oil separator, G. T. 

Voorbees . .  . . . . . . . .  . . .  . . . . . . • . . . . . . . • .  730,496 
Regenerative furnace, J. A. Durfee . . . . . . .  730,620 
Rp}ay, reverse current, E. M. Hewlet t .  . . . .  730 , :J71 
Rheostat, C. )j;. Harthan . . . . . . . . . . . . . . . . . . 7:)0,644 
Ring stamping apparatus, W. H. Ford . . . •  7:10 , 2-1G 
Rocking chair, platform, Van Slyke & Perry. 7:W.320 
Rolling mill guiup, V. E. Edwards . . . • . . • •  730, 244 
Rotary pugine, 1\1. H. Sullivan . . . . . . . . . . . . 730,489 
Rotary engine, M. E. Knight • • • • • • • • . . . . . .  730,543 
Rotary ellgit'e, 1''. Jacob . . . . . . . . . . . . . . . . . . nO,661 
Rotary pngilw, J. C. �Ionroe . . . . . . . . . . . . . •  730,679 
Rubht'r or othpr sap yipldtng trpps, dpvice 

for grooving OJ" tapping, F. S. Robinson 730,299 
Rulp unO. try square comlJined, W. T. 

Whitpwuy . . . . . . . . . . . . . • . . . . . . • . . . . . . .  nO,849 
Ruler attachment, H.  Ditlo . . . . . . • • . • • • . .  730,348 
Sacchurimptp[', A .  B. Lyons . . . . . • . . • • • . •  730,67-! 
Sufpty tleposlt receptacle, C. A. Lortl . • • • • •  730,279 
Sash lock, F . •  J. Hoyt . . . . . . . . . . . . . . . . . . . .  130,266 
Sawing machim�, wood, ,,". T. yard . • • • • • . .  730, :laO 
Rcaffold brack(>t, B. B. Brown . . • • . . • • . . • .  730, 606 � .. • 80ld by goOd dealers or write Scalp, T. W. Kirkman . . . . . . . . . . . . . • . • . . . . .  730 , 270 

15he STATE LINE MFG. CO. Scalp, vphicle, II. H. Chase . . . • . . . • • • . . • . . .  730 , 435 
ScraIJPr, whei?lpd, C .  II .  Sawyer . . . . . . . • . .  7aO,aOl 
SCJ"Ppn, E. T. Burrow('s . . . . . . . . . . . . . • . . . . .  7:�O,2aO 9th & 10th Sts., Chattanooga, Tenn., U. S. A. 

W·II U k H · G Scr""n , H. J. C')(,Iwn . . . . . . . . . . . . • • . . . . . . . .  7:)0, 745 
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: 130, 588 sc��i��spi���:� f�!� �nrlh�:l�h� Spwing ma('hine attll chmpnt, E. J. 11 .. ain . . . . 730, 446 

ful circulation. Stops hair from Sewing machine stitch forming mechanism, 
falling out nnd restore� a normal W. N. Park(>s . . . . . . . . . . . . • . . . . . . . . . . .  
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�I��:/r���I�d;di�lf�ii Shade rollpr, W. H. O'Kcf'fc . . . . . . . . . . .  . 

no, 692 
7:10,680 
7:]0, 241 
730,292 
730,278 if not satisfactory after 30 days' Shaft support, Livingstone & Bennett . . . • . .  

use. Shears. Spc Sbppp sbears. 
EVANS' VACUUM CAP CO. ����p ���:::�," &ld

���gO�' �' . .  �����
l
� : : : : : :  +��:�Z� 

�t. l�ollis office, Fullerton Build- Shingles from roofs or clapboards from wallS, ing. Nt'w York office, Room 12, df'vi('e for rPIDoving, G. W. Mitcbel l . . 730, 781 Herald Square. Shoe trpp, A. P. Rpdifpr . . . . . . . • . . . • . . . •  730,475 
OUR RO TARY MEASURE ���; ��:�: ��brn

o
J��

r
.�. ·n;.��� · : : : : : : : : : : : : : :  ��g:��i 

Is the fastest all around . mea.ure I Shuttle actuating mechanism, J. N. Whip· made. Measure
b
s curves of any �ind us I pIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . .  730, 848 1 easily .f!.s straill t Wl lrk. Ac�urate, lasts j Sign changE'ablE' J. N. Brady . . . . . . . . . . . .  730 60:� 

��
i
!:��I��'r��lt���,�ffic�8o��om��I i�:,:! : S!gn: plectric, Ii . B. Wr('� . . . . . . . • . . . .  , . . .  730:854 

ODe i " Worth its weigbt in gold to a busy I SIgnaling, electromagnpttc " ave, R. A. E ps
mechanic." Limited time only 8 1 .,.:i. st'�ldpll :  . . . . . . . . . . . . . . . • . . . . . . . • . . . . . .  730,753 
postpaid. Your money back if not the I SignalIng. WIrPh'RS, L. dp Forest . . . . . . . . . . 730, 819 
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: . ��������' . .  �' . •  �: 730,267 

for free 111us·.rated circular, Siphon trap, J. E. J, t'yt . . . . . . . . . . . . . . . . . 730,463 
STE(lKENREITER MFG. (lO.t Skirt anti waist atljustl'r, R. E. Saffoltl . . . .  7311, 478 

96 Lake Street, Vh1carrot IlL Skirt holder, S. D. �]ngle . . . . . . . . . . . . . . . . .  730,625 

THE "BEST" LIGHT 
Outshines the Sun. 

It's pure white light makes day of night. Costs less than 
kerosene ; six times more powerful than electricity. Exam· 
Ined. tested and ��,N�igG blR���erwriters' association. 

NO DIRT ·· NO WICK -- NO SMOKE ·· NO SMELL Agents wanted. Exclusive territory. good commission paid THE BEST LIGHT COMPANY, Owners of 0rlginaJ. Patents. 87 E. 6th St • • Canton. Ohio. 

M U R R A Y 
P R I C E  

MURRA Y DELIVERY WAGON 

S E V E N T E E N  Y E A R S 

of honest, straig-htforward and enviable business 
reputation is back of every '" Murray " Vehicle, Har
ness and Saddle. A nd tbey cost no more than the 
uunknown kind." We guarantee every " MURRAY" 
Vehicle that leaves our faetory against breaksg-e for 
two years. Our line Is  most complete, consisting of 
Buggies, Surreys, Phaetons, Road Carts. Road 
Wagons. Bike Wagons, Traps. Spr ing Wagons, De
l ivery Wa!!.ons, M i l k  Wagons, Mall  Wagons, Bakers' 
Wagons. Butchers' Wagons. Lau ndry Wago ns, Pony 
Vehicles, Farm Carts, Farm Wagons, Contractors' 
Carts, Contractors' Wagons, Dump Carts, 

SADDLES and HARNESS 

WILBER H. MURRAY MFG. 00. ,  CINCINNATI, OHIO. 

50 YEARS' 
EXPE R I E N C E  

Anyone sending a sketch and descrintion may 
quickly ascertain our opinion .free wbether an 
tr:i�!:��il�V������titr��

e
il�a:J�oo�����::;�-:; 

sent free. Oldest agency for securing patents. 
Patents taken throullh Munn & Co. receive 

rpecial notice, witbout chBr"e. in tbe 

Stitntifit lfmtritan. 
A handsomelv illustrated weekly. I .. arR'est cir. culatton of auy scientific joumal. Terms, 13 8 
),ear ; four month '. $1. Sold by all newsdealer .. 

MUNN & CO,3S1 Broadway, New York 
Brauch OIIIoe, 62Ii F at .  Wll8h1ngton D. Co 

Skirt supportpr, N. C. Edwards . . . . . _ . . . . .  730, 751 
Slicing machil1l', W. Horrocks . . . . . . . . . . . .  730 , 656 
Smelting furlHl(,p, E. Campbpll . . . . . . . . . . . .  730 , 6 1 0  
Sparking m('chanism, J. S. DikpIDan . . . . . .  730, 5 1 9  
Speculum, nasal, O .  B. Monosmith . . . . . . . •  730,28-1 
Speed indicator, J. Richi . . . . . . . . . . . . . . . .  730,298 
Spinning machine yarn guide holder, C. G .  

Tideman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,492 
Spraying device, J. C. Tennent . . . . . . . . . . .  730,3 1 6  
Square and protractor, combination, .lJ. 

Oehrle, reissue . . . . . . . . . . . . . . . . . . . . . . .  1 2, 1 1 9  
Stacker, straw, Hood & Bradford . . . . . . . . . .  730,825 
Stamping presses, etc. , table for reItef, E. 

W. Savory . . . . . . . . . . . . . . . . . • . . • • • • . . .  

Station Indicator, J. J. Heberle . . . • • . • • . • •  

Stpam engin(>, H. Stpvf'n. Jr. . . . • . . . • • • • •  

Stpam gpnprator, H. Fripdf'nthal . . . . . . . • • .  

Stpam gpnprator, W. Hf'nry . . . . . . . • . . • • . •  

Steel dir(>ct from iron orp, making, M. R. 

730,300 
730,648 
730.309 
730. 248 
730,766 

. Conil'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,746 
Stone, etc. , making artitlolal. J. T. Roltiel . 730,480 
Stone, manufacture of artificial, J. T. Sal-

tiel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730, 470 
Stove, F. Krux . . . . . . . . . . . . . . . . . . . . . . . . . . . 730,464 
Street swppppr, Z. Wbittemore • . . • . . . . . .  730 , G02 
Surgical fracture apparatus, G. E. Gorham . 730,253 I Suspenders, 1 .  �'uhrman . . . . . • • • • • • • . • . . . . •  730,249 
Syringe, �'. M. Baker . . . . . . . . . . . . . . . . . . . .  730,596 
S)"l"lnge, bypodermic, P. J. McElroy • • . . • • •  730,557 
Ryringe, r(>ctal, H. M. Guild . . . . . . . • . . . • • •  730,R22 
Tank, N.  J. Clayton, Sr. . . . . . . . . . . . . . . . •  730,344 
TapE' into pdging, machine for threading, 

D. Grotta . . . . . . . . . . . . . . . . . . . . . . . . . . . •  730, 255 
Tplpgraphy, spacp, I .. . de Forf'st . . . . . . . . . . .  730,240 
Tplegraphy, wfrett-ss, L. de Forest . . . . . . . . 730,247 
Tplephone exchange systpm, J. J. O'Connell. 730,291 
Telephone switcbhoard, W. E. McCormick . 730, 287 
Thermostat, E. W. Comfort . . . . . . . • . . . . . .  730, 816 
Threshing machinp, E .  �1'. Flagg . . . . . . . . . •  730,754 
Ticket, railway transfer, W. F. Ham . . . . . .  730,764 
Tiles, slabs, pte., manufacturp of, G. Kunick 730 , 778 
Tire, pneuma tie, E. B. Rayner . . . . . . . • . . . .  730,474 
Tirp, vphlclp, W. Esty . . . . . . . • . . . . . . . • . • . .  730,628 
Tire, wheel, D. E. Griffiths . . . . . . . . . . . . . .  730,638 
Tongne support, spring, J. P. Barnes . • . .  730 , 59S 
Tool, combination, N. Npwman . . . . . . . . . . . 730,790 
Tool head" to handles, means for adjustably-

securing, J. F. Kemp . . . . . . . . . . . . . . . .  nO, 542 
Tool relieving machine, F. G. Echols . . . .  nO,445 
Towpr, plpasurp, M. J. Doner . • . . . . . • . . .  730, 521 
Toy, F. Strauss . . . . . . . . . . . . . . . . . . . . . . . . .  730,584 
Track sanding mechanism, E. M. Hedley . . 730,536 
Tramway towers, rope shf'ave support and 

adjustment for rope, B. C. Riblet . . . .  730,402 
Tree protector, J. Scbirra . . . • . • . • . • . • . . . • 730,575 
Tripod, G. W. Lingle . . . . . . . . . . . . . . . . . . . . .  730, 830 
Trousers, A. T. Buswell . . . . . . . . . . . . . . . . .  730,741 
TrUCk, car or otber vehicle, S. Otis . . . . . .  730, 687 
Truck, rigid arch bar, A. Lipschutz . . . . . . . . 730,66R 
Trucks, appliance for use in coupling rail· 

way, J. T. Woods . . . . . . . . . . . . . . . . . . . . 730 , 72 8  
Trunk, salesman's samplp, J. O. Horsey . .  730, 657 
Truss, T. W. Booth . . . . . . . . . . . . . . . . . . . . . . 730, 226 
Tube. See Composite tubf'. 
Tube closure, A. L. Lamhert . . . . . . . . . . . .  730,�78 
Tubing, clamp for removing, J. H. Smith . .  nO, 486 
Tubing top, M. J. Kirschner . . . . . . . . . . . . . . . 730, 66·1 
Tuft fastener, D. P. Page . . . . . . . . . . . . . . . .  730,689 
Turbine bucket cutting tool, H. Geisen· 

honer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730,362 
Turbine bucket, detachable, H. Gpisenhoner 730,363 
Turbine, steam or gas, J. Stumpf . . . . . . . . .  730 , 4 1 0  
TurpentIne box, R. L. Gaylord . . . . . . . • . . . . .  730,759 
Typewriter cabinet, F. W. Tohey . . . . . . . .  730, �ln 
Typewriter, music, I .  F.  Badpau . . . . . . . . . 730,508 

. Typewriter silent key mechanism, Helmond 
& Kayle . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  730, 456 

Typewriting machine, P. T. Dodge . . . • . • . .  730,520 
Umbrella handle, L. Sievert . . . . . . . . . . . . . •  nO,577 
Underreamer, E. Strickland . . . . . • . . . • . . . •  730,415 
Universal coupling, H. B. Brazier • • . . • • . .  730.604 
Urinal trap, J. H. Brady • . . . . . • • • . • • • • • • .  nO.227 
Valve, N. P. Pratt . . . . . . . . . . . . . . . . . . . . . .  730,796 
Valve and valve seat, W. S. McLeon . . . . • • . •  7:)0,559 
Valve, balanced, D. C. Prescott . . . . . . . . . .  nO , 6nn 
Valve, balanced slide, J. T. Wilson . • • • • • . .  nO, 428 
Valve. triple, P. Synnestvedt . . . . . . . . . . . . 730, 3 1 5  
Vehicle body corner construction, H. P. 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  nO. 423 
Vehicle bolster and truck mechanism, S. Otis 730, 688 
Veblcle hrake, H. Appler . . . . . . . . . • . • . . . .  730,507 
Vehicle hrake, Kurz & Belser . . . . . . . . . . . . .  730, 82n 
Vehiclp, stf'am motor, F. E. Stanley . • . • • • . .  730,�07 
Veil bolder, P. Till . . . . . . . . . . . . . . . . . . . . . .  7:)0, 490 
Vending machine, A. A. CallIe . . . . . • . • . . . .  nO. 232 
Vending machine, L. W. Ruhrpcht . . . . . . . .  nO,707 
Vending macbine, automatic, R. P. Fllllott nO. 624 
Voting macblne, A. McKenzie . . . . . . . . . . . .  nO, 788 
Wagon, dumping, V. Brown . . . . . . . . . . . . . . 730,607 
Wall and concrf'tf' block for samp, building, 

Miracle & Dow . . . . . . . . . . . . . . . . . . . . . .  730,780 
Wasbing macbine, J. Hofmann . . . • . . • . . • .  730,538 
Wasbing macbine, O. E. Peterson • • . . • • . •  nO, 694 
Water elevator, C. E. Harris . • • • • • • • • • • .  nO. 260 
Water beater, Haley & Dreyer . . . . . . . . . . . .  730,532 
Water hpater, H. F. Gahel • • • • • • • • • • • . . .  7RO,7!lfl 1 Water tube boller, G. Hanson • • • • • • • • • • . •  nO, 765 
Wave motor, G. Noble·Todd . . . • . . . . • • • . . .  730,560 
Well boring machine, A. Kopperud . . • • . . . .  730, 272 
Well drilling macblne, C.  Butterfield . • . • .  730,340 

tOOnUfluea on paae 'Tl.) 

STUDEBAH.ER 

ELECTRIC 
AUTOMOBILES 

No Expert Chauffeur Needed. 
Can be Run Any Day in the Yaar by A ny Member of the Family. 
Wide Touring Radius. A �u('ce��ful Bill Climber. 
�mooth Operation. Reli:l.ble Brake Control. 
Great Strength of Construction. Quiet Running. 
Can �:

r
!:� ::r\:�lfy �1;lt��!�I�O:�� ;:���;�;��I�f�:�ih �k��. 

Descriptive Catalogue on Application. 
Our complete line uf automobiles can be seen at our New York 

Repository, Broadway ami Seventh Av., corner 4tith :St. 
STUDEBAH.ER BROS. M.FG. CO. 
Factory & G('neral otllce� SOU'1'1I U I<: N D. IND� 

Flrl!'t.Clo81!1 AK'enbi de8lJoed In 
territory not already covered. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3. 
Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for catalo�ue. 

BOAT B U I L D I N C  SYSTE M .  
To build tblS boat re
'CiJ

ires 200 fi. of oak, 
pl'e�

f
s�' �:l

i
r:: °tia�a: 

23 ft. Long. bJ.2 ft. Beam. ware and paints, and 
a set of our $15 Pat

terns. We sell Boat Patterns from $3 up. Our Pri nted 
Patterns are actual size of each piece and include a 
Complete Set of workina illustrations and instruc
tions by which anyone can build a Launch or Row Boat 
for one·eighth the factory price. We build completed 
boats and knock-down frames. Particulars, address 
B HOO K'S BOAT MFG.  CO. ,  Ltd . . Bay City, M ichigan. 

Volt An\.lneters 
Pocket size, bnt large enou.,h for aceuracy 
and practical use. Various ran

�
es for test· 

�'tt::�t�����s,
e
��:'

ri
'Xllo�V�t�e�e�: :�a 

Ammeters for general measurements. 
IITSe1'ld for Circular. 

L. M. PIG NOLET. 
80 Cortlandt Street, New York, N. Y. 

MARINE Gasolene MOTORS 
Experts for years have ranked our elUline With the blgh. 
est grade, and It 18 now being copied "by other builders. 
We always endeavor to be on top, and for 1900 olfer an 
�'i���'i.�fll�f[���j�� :;;� �t���

r
��gfn�� �1irb!�� 

five years hence. 

If yo
u w�:J �y! �������e�'l:Uo; .�'iltgi��9f cW!crib· 

ROCHESTER GAS ENG I '4 E  CO. ,  
693 Driving Park Ave., ROCHESTER, N. y "  U .  S .  A.. 

OLDEST INOORPORATEO 00. 
In U .  S. Makl� Automobile Boilers. Truck 
:�J

I
��:: �l::�t��j. g������r:r���i'l�� 

wbICb made a Record Mile In i.05 1-5. Repair work economically done. 
The fOllowmg is an extract from an order just received: 

After carefully considering all other makes of 
Boilers I have decided to again place my order 
with you for a Boiler for my racing car this year. 

StealD Carriage Boiler Co. 
Write 1(11' Data loa. II9 W. 1St St., Oswego, N. Y. 

T R A N S L U C E N T FAB R I C  p'�equall.d SKY L I C H T S  or for other 
similar uses. 

Guaranteed not to crack, break or leak, 
wbile freely admitting light. 

���t��{���.!l�s"t" ��:'b
e
:lt:r

a
{b

a
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e
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s
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ca
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b
e
e
����ar

l
ll:f:Jli�Worii����t,'!:. already put in 

place aoo,ooo sq. ft. at Its Schenectady shops ; also 
used by U. S. Government, railroad corporations, 
large manufacturers. etc. 
J,!'; �':'�:;: rt:1':l:e!t<Yrf�:r::'f/ .��:' g�:rw�[�� 
modemte 'USers are SPECIALLY 'invttea to write to u,. for detailed. tnformati(m. 
TRANSLU(lENT FABRIC (lO., qulncy, Mo ... 

Durand Mfg. Co. 
Eastern Widewalers (Culver Rd.). 

ROCHESTER. N .  Y .  
High-grade canoes and skiITs our 

specialty. All canoes have brass 
strips between jOints, making them 
watenight. We also build launches 
to be operated bX gas'bUne, steam 
and foot power. sailboatB, etc. Write 
us before placing your order ; it will 
pay you to do so. 

O R I M Y HANDS ? 
Gre-Solvent instantly dissolves and removes 
macbine .,rease, paint and Ink. Miles ".head of 

i����n�����.
s
�ta!���

se
S':::iPI:lr�:�o W':r.� 

Correspondence solicited, 
THE UTI LITY CO • •  2 2 7  G reenwich SI., New York. 

AUTOMOBILES new Bee_ I ond-hand Autos and Motor Cycles. All makes 
If interested write for Automobile Oltalogue.. 

WI,�.U CYCLE COMPANY, �;�A���iu. 

TOOLS AS A TOPIC 
must be Interesting to every bandl
craftsman. 'l'here is 11. mine of inlor
mation in 
Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro
fusely Illustrated. Sent by mall for 
2b cents. discount sbeet included. 

MONTGOMERY & (lO., 
105 Fu lton St., New Y ork City. 

. NOISELESS 

Bevel Pinions 
We can fnrnish onr New Process 

Noiseless Pinions in bevels 808 well 
as spurs of any size wanted and 
to transmit uny required horse 
power. Write for catalogue. 
T H E  NEW PROCESS RAWH I O E  CO. 

Syracuse. N .  Y.  

MORAN FLEXIBLE JOINT 
tor Steam, Air or Liquids. 

Made In all sizes to stand any desired 
pressure. 

Moran Flex ib le  Steam Joint Co . •  I nc'd , U9 3d East St .. I.OUI8VILLE, Ky_ 

We Took the Lead and Keep It 
In the production of the best oonstructed and best fin· 
ished automobiles on the market. 'I'o·day tbe 

CONRAD. MOTOR VEHICLES 
are the criterion with the befit critics. Beautiful in de
siJlll and construction, absolutely durable and reliable. 

Both steam and gasoline vehicles. Handsome lIlus
trated catalo�e sent free of charge to those interested. 
CONRAD MOTOR CARRIAGE CO.. Buffalo, N : Y.  

Ma.rine Ga.s Engines 
Launches. Row Boats, Canoes and Boat FitUDjls. Our 

prices are nght, our work i. right. Catalogue free. 
THE GENESEE LAUNCH & POWER CO. ,  Rochester, N.Y. 

SIT; RIDEAN D SLEEP 
ON AI'R 

"'7JorIlJ . .. AIR MATTRESSES 

1 ,,!/'I!C{lOIl CUSHIONS and PILLOWS 

For Lovers of Comfort and Clean l ine$ll 
'\Vhetber at borne or abroad, In camp or on the water, tne 8U-

br:l�ht�l�iy ':��:!���!y: ;:;;.����d�rl:! ::d 
d
h;���iC. 

��If:ev�eiu:;se: s�£�\�d a:sy;��nae
���ctionable can (''Ouceal 

CONFORM TO EVERY CURVE OF THE BODY . 

Fully gnaranteed. If not satisfactory money refunded. 
\\�rlte for free bookl�t Do 

Mechanical Fabric Co. ,  Providence, R. I. 
New York Omee, 1 6 W SP1"("n Street 

COLD GALVANIZING 8a'lTe all the �pelter consumed In galvani7.lng by the hot prO<'ess 
by using our Patent CoM Galvanizing Process, 88 tbe amount of spelter 
lost as dross in the hot proc(>ss If used In our proceFCS wt1l give sufficient. 
protection to any kind of work to make it n�8t-proof even 8j!,"ain"t salt 

all' and sea watf>r. OUT Patent Process is now tn use all over the country. Our lIcensees include U. S. Govel"oment. The Standard 00 
Co • •  Herl"E'"hotf Boat Dulldln .. Co., TOWDMend & Downey, Armour POl'klntr Co. Licenses granted on royalty bll8ll .. 
�mple and cnstom work done at our factory, 108-110 w. 1 1 th St. Main Office, 34l"1 Broadway. 1 to 9 Park Avenue, Brooklyn. 

U. S. ELE(lTltO·GALV ANIZING CO. 

© 1903 SCIENTIFIC AMERICAN, INC.



JUNE 20, 1903· 
H EN R Y  CAREY B A I RD & CO., 

IN nl'"ST lnAL PU BL[�H ERS,BOOK8ELLERS & HI POUTERS, 
8 1 0  Walnnt St. , Pbiladelpbia, Pa. , U . S . A .  
c:T Our New and Re,vised Catalogm of Practical ana 

Scic'ntific Bo(}k..�, 94 pages, ttvo' (�lay 15, 19&.1) ; a Catalogue 

of Boob on .. Metallurgy, Mining, Prospcci'i1l{], Min

. 
eralo(1'JJ, 

Geol(uJY, Assaying. Analysis, etc.; a Cat.alovue oj Books on 
Steam antt the �team l[J.nghl£, �\lachinery, etc. ; a Catalogue 

�t{f�o,;�o(:��au�i[;l�:1:�i�jiJ'c��J!���t�e��:���e�'ci 
erer'Y branch of SCience applied to t,he Arts, sent free and 
tree oj postage to anyone in any part of the world who will fum'ish his address. 
- - _.- ----------------
R O S E  P O L  YTEC H N I C  �NSTITUTE 

T e  .. ..  e IIRute. I nd . A Collt'ge o f  Engineering. Mechanieal, 
�!,:c�����. c��:�d:;�T�n:��!\�)�d CI���:��!ri��u�e�v�;�h�:;!�[�ent�X��= pOloses low. 21st ye:u. l'or catalogue address 

C. L. MEES. l'»res,ldent. 

Scientific American 477 
\Vpll�, Hpparatns inl' r('ruo\'ing urill tools 

fl'om, lrvilw & Braden . . . . . . . . . . . . . . . .  7:-JO,-t60 
\Vhppl, K \V. l\la(·kenzit�-Hu�ht·s . . . . . . . . . .  7:�n. fi�S 

\Vhet'l fustt'll t 'l" ami axle lll"oh'ctor, U. Wood 730,429 
\Vhp"ls, IlHltllJfactl1rillg, 11. ]<;hrhurdt . . . . . .  7;W, a5f) 

Winding lIlaehiIlt', lltlll or CO}), J. Oood . . . .  7:iO, tia5 

'\Vindmill adjustable foot gear, J. D. Downie 7�O,524 
\ViIHlow, D. (t. Ednie . . . . . . . . . . . . . . . . . . . .  7�O,24a 

Window dl'it�I', J. G. Rostt'k . . . . . . . . . . . . . .  7aO, �4a 
Wire instl'umt'nt, hot, M. C. n.Yllinski . . . . . .  730, 405 
Wire straightening machine, �'. \V. MaUctt 7:iO, 54H 

Wire stl'ctcht:'r, J. V. Anderson . . . . . . . . . . .  730,:3:31 
Wiring machine, Wilson & Brown . . . . . . . .  7aO, 427 
Wool washing suds, tr('ating, C. Shepherd . 730, :�o5 

Wrench, T. L. Kennedy . . . . . . . . . . . . . . . . . 7:10,269 

Wrench, J. B. Tupper . . . . . • . . . • . . • • . . • . .  730,581 

DESIGNS. 
Brooch or huckle plate or similar artlclp· 

I • • • 
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WESTERN  M A S S A C H U S E T T S  P ROPOSALS. 

I; 

---- -------
Portrayed nnd Described in Two Beantiful 

Pnblications by Boston and Maine R. R. 

Western MaSSAchusetts is a section of New EmzJand 
which has never recetved its just dues in the way of 

s
E

tn���c:�Pih�
S
t�gt��I��e �� �:':;'�����ki!�: 

I P ·  t M O e d P. O. Dickinson . . . . . . . . . . . . . . . . .  36,351 , 
nn Y wn ar S Dish, metal, S. Stohr . . . . . . . . . . . . . . . . . . . .  . . Plat" or sir�i1ar article, C. A. May . . . . . . .  . 

36.:152 
36, 354 
:lG,35:l 
36,:l55 
3G, :mH 
36, ;158 
36,357 

fi��
i
�b�� =�'ir!Y ;�rl��u��:o����r�l ig:���

u
��; 

months. 
Noted for Its pure air which iS llarticularly healthful 

and invigorating by reason of its bt�h altitude and Its 
delightful situation close to the beautiful Berkshire 
Hilllj and the impressive Roosac Mountains, It is a per
fect haven for the vacationist. who seeks health and rest. 

ville, �. Y. ,  unti1 one o'clock P. M., �Tednt'sdHY' J UIl(' 
24th, 1� and then ovened, for furnishing and deliver
ing miscellaneous articles requirej for the U!;e of the 
Li�ht-House Efltabiishrnent durinJZ the tiscu l year to 
end June 30, 1904. in accordance with specifications. 
COPl�� of whtCh

b 
with blank proposals and otller infor� 

matio�X'!6JewrUfXta��l
li(��gll:fS. U. S. A., Engineer '['hird Light-House Di.trict. 

Circulars, newspaper. Press, $:). Radiator, J. R. Wotherspoon . . . . . . . . . . . . .  . 
�r:g

e
�r���eit�lp�·i·��'i !l:l���;Y o�t���: Tiling, O. Bprgstrom . . . . . . . . . . . . . . . . . . . .  . Notice to Contractors. 

'rype spttlfllo':" easy, rulef? 8ent. Write Type, font of ,  W. }�vans . . . . . . . . . . . . . . . . .  . 
fo� ('atalog, presset-l, type, paper, etc., to Type, font of prInting, B. Nadall . . . . . • • • . .  

factory, The Press Co • •  Mer iden .  Conn .  ' 

1'be natural beauties of this portion of lJassRchusetts 
are numerous, and it wa� here that Hawthorne and 
Beecher derived inspiration for some of their best writ· 
inlCS· A.W I" AB E R  

Manufactory .Establisbed 1'61. 
I,lllAD PENCILS, COLORED PENCILS, SLA'rE 
PENCILS, WRITING SLATES, INKS, Sl'ATlONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 
78 Reade Street, New York, N. Y. 

G RAN D PRIZE.  H ighest Award . PAR IS .  1 900.  

TYPEWRITER� �VE5 
··�ii���:�d�tL'Fac�i������T�:�J:EfRtl��: Shipped with privilege of examination. 'Send n1r Cat.. 
Typewriter Empori u m .  203 LaS.lle St., ChIcago 

THf fOUR·TRA(K NfWS 
A N  ILLU�TR ITED MAGAZINE O F  TRAVEL and EDU l'ATION. 

MOUE THAN 100 pAGES MONTHLY. 
lt� scope and cbaracter are ii.,dicated by the foIJowing 
titles of art- icluS Lbat have aDpeared in recent is�ues: 
Picturesque Veoe1.uela-111nstratt'ft. • • Haunts of Eben Hol 'len-II Iustrllted • 

� �h�rG*ZatN��;h t�v���p��!�str�te� Beautiful Por*<> Rico-lilustrated . • • In Rip Van ,"'inkll!'s Land-Poem • • Nature's Chrouomet.-:r-l I lustratl!d • • Van Arsdale, The Platitudinariao-Illus. The Thrlle Oregons-IJIustrateri • • • 

�::�iSr:!:o&�e�ri�:e��I�I��1�1:�1�������1 
A Little Countrv Comlin-lllustr.1ted The l\iazamas-illustrated • • • • \\�hen �fother Goe!l Awav-Poem • A Little Bit of Holl:md----=I l Iustrated • The Romance of Real 1ty-fI Iu�trnt.ed �:unoa tlnd Tutul la-Il J ustrattld • Under Mexican Skies-Illustrated Ni:lj(ara in Winter-I l lustrated • Little Hi�tories-l1l\lstrated Old FOri Putnam . . • • • The Confederate White House The Al:uno • • • • . • •  

Frederick A .  Ober Del B. Salmon Frauk W. Mack F:bt'll E. Rexford He1.eki:l h Butterworth l\lillna Irvin£;, H.  1\.1. Alb:lll2'h Ch'lrle!l Rattell Loomis Al f�ed Holman f ;eol'l,re H.  Daniels LIlt.her L. Holden K:u h leen L. Greig Wi l l  G.  Steel Joe Cone Charles B. Wells JtlllC W. r;nthlie 
1\1 ichael WhUp 'Marin B. Fenwick Orrin E. Dunbp 
William J. Lampton Herbert Brooks 
J obn K. Le Baron 

SINGLE COPIES 5 CENTS, or 5 0  CENTS A Y EAR 
Can he had of newsdealers, or by addresslnll 

Room 
26. GEORGE H. D

t£�a2ls'l,nl:�
e
Ji'ew York. 

AGN OTA S EAM LESS 
R U B B E R G L O V E S  -----

" They Prellerve Beauty In Spite of Duty." 
Every Automobilist. should provide b lmself wltb a pair. 

~ 
Tbey allow perfe(!t, easy action in 
handlin� 01 '  cJeaning parts of the ma
cbine, still keeptn� the bands wbite 
and soft. 'rhey aJ80 prevent chapped 
hands and are unexcelled for slinitary 
purposes for doctors. nurses, and for 
�:�. �hf{:��dv�Y:C'�U

i
�:ni�z� ��It.� 

11�Ji�s;°iren,�
e
8i,���

a
�:�:y $p�t; 

guaranteed. Descriptive hooklet free. 
The M. L INDSAY RUBBER CO.,  Mfrs . ,  2 98! B'way. N.Y.  

SA LESM EN "'::��:��:�8 
BIG WAGES r{!�:-; Blue Flame, Wicklese, 
Fuel Oil Stove for cook· 
'�D���.!i

e
at1:�·en�I':,!: 

� - . -...... ' -
,� ... � ::- � �� 

- ���-"-- --�_2........._--EQormous demand. Ev· 
erybody buys. Hie Seller. 
g:fo'r

a
::k� ����::�gf':efrg

o
=. k&1O::::s�

i
�af!s;Pt:et No dirt, Bshes or big coal bills. All sizes. Prices sa up. Write tOI" 8peclal otrer, new p!aD. Vatalocue Free. 

WORLD MFG. C O •• 6236 World Bldg • • CINCINNATI. O. 

T H E  TURNER BRASS WORKS , 5 7 M I C H I G A N  S T.. C H I C A G O .  
.6IL U M I NUM . B R ASS A N D  B R O N Z E  CAS T INGS , 
MAC H I N I  NG . STAMPING.SP INNING.P O L I SH I N G .  PLATING . 
ESTIMA TES FURN I S H E D  ON SPECI A L  WORK. 

TRADE MARKS. 
Antitoxic serums, Ichthyol Gesellschaft. 

Cordes, Hermanni & Co. . . . . . . . . . . . . . . .  40,562 
Beer, alp, porter, stout, and malt extract, 

I{amm & SchPllingf'!' Brewing Co. . . . . . .  40,544 
Bluing, 'l'roy Laundry Machinery Co . . . . . . . .  40, 536 
Clocks, Amprican El. Nov. & Mfg. Co . . . . .  40,56G 
Compounds used for headachf', nenra-Igia, and 

similar complaints, pl'opriptary, E .  
Lautenbach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,560 

Cooling apparatus, certain named, Polar 
Creamery Co. . .  . . . . . . . . . . . . . . . . . . . . . . . 40,574 

Corspts, Kops Bros. . . . . . . . . . . . . . . . . . . . . . . .  40,528 
Corsets, W. Fitch . . . . . . . . . . . . . . . . . . . . . . . .  40 ,529 
Delft ware and china ware, Aktieselskabet 

Aluminia . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  40,572 
Ear protectors, C. Greenwood . . . .  - . 40,527 
I�ggs. F. W. Blankenbullh'r . . . . . . . . . . . • . . . .  40.538 
Flour, Chinese Amf'rican Commercial Co . • . .  40·, 539 
Formaldehyde compounds, P. W. Squire . . . .  40,561 
�"ur garments, Kohn & Baer . . . . . . . . . . . . . .  40, 526 
Hair tonic, ,\V. McCormack . . . . . . . . . . . . . . . .  40,550 
Harmonicas, mouth, 1\1. Hobner . . . . . . . . . . . .  40,509 
Horseshoes, rubber, Calumet Tire Rubber Co. 40,515 
Incandescent mantles and hurners, American 

EI . Nov. & Mfg. Co. . . . . . . . . . . . . . . . . .  40,567 
Lamps, night, Sllver & Co. . . . . . . . . . . . . . . . .  40,568 
Mattressps, Newark Spring Mattress Co . . . .  40,533 
Medical compound for cure or c{�rtaln named 

disf'HSPs, Weaver's Pharmacy . . . . . . . . . •  40,554 
Medicinal drinking watN, .T.  F. Christian . .  40,546 
Medicinal preparations, certain named, I. 

Radam . . . . . . . . . . . . . . . . . . . . . . _ . . . . .  _ . . .  40,552 
Medicinf's for bust development. L. T ,qJng . .  40,553 
Ointment, C. P. J. Bryant . . . . . . . . . .  40.563, 40 ,564 
Paper, hlue print, Kcuffpl & Esser Co . . . . . . .  40,523 
Paper, drawing, l\.eufIel & Esser Co . 40 . 5 1 6  to 40,51H 
Paper, trucing, Kellft'el & Esser Co.40.520 to 40, 522 
Pickles. Glaser. Kohn & Co. . . . . . . . . . . . . . . . .  40, 537 
Preparations for cure of certain named dis-

eas(>s, Fitchmul Company . . . . . . . . . . . .  40,551 
Rempdif's for certain named diseases, J .  

'l'he Boston and Maine Hai1road Passellj!'er Depart-
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sive description of this region, also a magnificent port· 
fo110 of views containing thirty-rhree perfect photo-
��tgl:�'t.r�
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i s  printed on the outside ot the cover in gilt embossed 
letters giving a beantiful and artistIc tlnlsh to the bOOk. 
This book will he mailed npon receipt of six cents In 
stamp. and the descriptive book upon receipt of two 
cents in .tamps. or ell(ht cents for hotb. 

a... rRANKLIN 
Model Shop 

The Frank l i n  M odel Shop. 
Experimental work for inventors; any-

��:�l!�e ����fi:c:n����
n
��t:;t�!�o� 

colleges. Exhitlttion models. Introduc
tion samples of patented articles. Spe
cial tools for maklnJZ metal novelties. 
Invpntlons perfected. Drawin�s and de
signs worked out, from inventors' ideas. 
Send for circular 9. 

PARSE J . L  & WEED, 
129-131 West 31st Street, New York. 

Y. P. 8. C. E., DEN VER, Colo. • 
LOW I<JST RATES an<l hest train service via D., L. & W 

or West Shore and N ICKEL PLATE ROADS. Tickets 
on sale JuJy 6 to 8. Good return limit. Splendid oppor
tunity to visit Denver. Get full inIormatlon from A. 

giy����L�.S���!'Y�E� G!ii,r�g� :J3:��w.'r.ew York 

N at i o n a l  S u p p ly Co. , 8a5 Broadway, N.Y. 
Model �Iaken' and Manufacturers of Pat.ented Artidts, Novelti{'�, etc. 

W E  M A K E O R  P L A T E:  , 
ANYTHING I N  METAL. 

S E N  D S A M  P L E  FO R E S T I M AT E· I 
T H E T. F: M O O R E  C '?  

3 3 4  D EA R B O R N ST. C H I CAG O. I L L .  

. . T H I S  B E ATS N EW J E R S E Y . " 
Charters procured under South Dakota laws for a few 

aullars. Write for Corporation laws
A 

blanks, by-law, 

��r���� �ai��:-Wo�� Wl.�'hElt��:' dJs
�.�".:'y,

o
��¥'.

te. 

Experimental & Model Work 
CiI". ct advice free. WID. Gardam & Son.45-51 Rnse St •• N. Y. 

NOVELTIES &; PATENTED ARTICLES 
Manufactured b y  Contract. Pnnchtng Dies, Spectal Ma
chinery. Fl. Konigslow & Bro .• 1818eneca St. Cleveland.O. 

COMPTOIR  COM MERCIAL  AMERICA IN  
GHENT, BELGIUM 

Importer of American Specialties 
Send booklets, samples ana prices 

Krone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,555 
Remf'dy for tapeworm and similar paras1tic 

ailmf'nts, C. F. Boebringpr & Soehne . . . •  40,558 MASON 'S  NEW PAT. W H I P  H O I ST F. N .  Roehrich &; Co. Mach.inery 
Designing. 
Mech.anical 
Drawing. 

Rf'm(�dy for rheumatism, C. IIurlf'Y . . . . . . . .  40, 557 
Remedy for sore throat. BNg Medicine Co . . .  40,556 
Remedy for venf'rpal diseases, C. I .  Bickum. 40,559 
Shoe insoles, J. Dawson . . . . . . . . . . .  . . . . . .  40,530 
Shops, leather, GoodfpUow·Brookes Rhoe Co. 40,531 
Skin toning effect, liquid having a, J. P. 

Stratton . .  _ . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  40,549 
Soap, lntmdry, Troy Laundry MachJnprv Co. 40,535 
Spool cotton, thread, and sewing cotton , Am-

ericnn Thend Co . . . . . . . . . . . . . . . .  . 40,524, 40,525 
Stud.. shirt, Horton Angel! Co. . . . . . . . . . .  40,565 
Suspf'nsorips. ·Ohio Trnss Co. . . . . . . . . . . . . . .  40,532 
Talking machines and records, Universal Talk-

ing Machine Mfg. Co. . . . . . .  _ . . . . . . . . .  40,570 
Titaninm preparations for Ipather dyeing, 

C. Dreher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,534 
Tobacco, smoking, Imperial Tobacco Co. ,  

40.540 to  40.543 
Tonics, G. L. Wilson . . . . . . . . . . . . . . . . . . . . . .  40.547 
Tonics, J. Milhnu's Son . . . . . . . . . . . . . . . . . .  40,548 
Trunh:�, travpllng bags, and dress suit cases, 

Stoelting & Dunn . . . . . . . . . . . . . . . . . . . . .  . 
Watf'r closet bowls, Hitchcock Snnnlv Co . .  . 

Water, natural spring, A. A. Low • • . . . . • • • •  

LABELS . 
4 'Black Cat StoVf� Polish ,"  for stove po1ish, 

for Outrigger hoists. Faster than Elevators, and hoi�1 . 
direct from teams. Saves handling at le - s  expen�e. 

Manfd. by VOLN EY W. M A SO N  & (�O • •  Inc. 
Providence, R. I., � .  S._A_. ____ _ 

M AT C H M A C H I N E R Y. 
B I G  MON E Y  IN M ATCIIES. 

We manufacture everything pertaininJ! to the busf
ne8�. 'l'he Very Latest P-rocess, We will furnish 
a maDager or teach any purchaser the business. 

F. W. MURPHY & BRO., 
1118 Ashland Block, Chicallo, III., U. S A. 

w e o o·s'· h l n q e J o mt·' bel t  h o o k s  
I nserted with a p l l e r - se n d  Fo r C i rc u l a r  webb h mae belt hook co. - b oo n t o n .  1'1 J 

1 02 F U LTON ST R E ET, 
N EW YO R K. 

Telepbone No. 2440-A JOHN. 
___ T H E S C H W E. R D T L E  S TA M P  c o . �. STE[L  S TA M P S ,  LETTERS  & F I G U R E S � -B R I D G E P O R T C O N N  

LEARN R U B B E R  STA M P  MAKI��mplete 
Outfit Full InstructioDs. Profltable Business. Write for 
Cataloll No. 29. R. n. Smltb Mfg. Co . •  Springtleld, Mas •. 

"Ch�p�gn�
d
G�lI:. ,�

o
��r · �h��i�g ·g�n;: ·B;;t� 10,092 M O D EL A N D  EXPER IM ENTAL WORK.  

tl". & Co. . . . . . .  - . . . . . . . . . . . . . . .  , . . . . .  1 0,078 Electrical and Mechanical Instruments. �mall Mach'y. I CE  ::n1iCd!m:;;.\ 'M'!�\�rn::ya:
i
n�li'r:�'it'�1:� "Crt'olp Comfort, " for cotfef', Rptly, Taylor EDWAR D  KLE I NSCH M I DT,  82 W. Broadway, New York. llFG. co . . 899 Clinton Street. Milwaukee Wis. & Co. . . . . . . . . . . . . . . . . . . . . . . . _ . .  _ . . .  _ . .  1 0,081 

OFFERED TO WORTHY PARTIES 

HEI Rp.finado, " for cigars, A. C. Henschel & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,085 SITES and BONUSES "Gold Lf'af Brand Vf'rmont Maple Sap 
Syrup, " for syrup, H. T. Daniels . . . . . .  10,079 

HGrapt> Vlno, " for beverages, James �IcIn- a �!fi!Ec�!lo!�Pe��!!��:. 
200. Parlor 'rricks Catalogue, free. 
MARTINKA & CO . •  Mfra .• 4!J3 Sixth Ave., New York. tosh Co. . . . . . . . . . . . . . .  ' 

.

. . .

.

. . _ . ' . _ . . . . ' . .  10,08.3 \ Kewaunee. the lake term

.

inal of the Kewaunee, Green 
"Hardf'sty 's Extract of Nine Bark " for medi. Bay & Western Railroad on Lake Michigan. with car 

cine C E Hardesty ' 10 076 ferry and steamer faclitties, unequaled, desires manu- MODELS .& E X P E R I M E N T A L  W OR K .  I j Iooo-N�clE'in D & D " fo� ' ��dic'i��' 
. Di��t ' 1 acturin� plants and will J:!lve !-lites and inducements to . Inventions developed. Special Machinery. & Df'lfos�p Phar��('al Co. . . . . .  : . . . . . .  10, 074 reSp()nS�bl� parties seeking locattons. Best harbor on 

E ",Tohn Mltchpll , "  for cigars, Schmidt & Co . .  10.08R I Lake MIchIgan. Address . V. BAI L LAR D . Fox B ldg . •  Fran k l i n  Square. New York. 

"Just Fun, " for polish. A. II. Olwln . . . . . .  10,090 CHAS. V. MASHEK. Sec'y, 
"Lax�tivp. Grapes, " for medictn<', F. A. Business Men's Assoclatt,.m, KEWAUNEE, WIS. � "ok Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .075 
"Little W. J. D. , "  for cigars, .Df'tor Bros . .  10,087 
"Lotio Rf'tnrdo, "  for mf'olcinf', F. H. Black-

marr and P. lIfandpvl1le . . . . . . . . . . . . . . . .  1 0.07:1 
uLnzianne ,"  for coffe<', Rf'fly, Taylor & Co. ]0,082 
"01.vrnpia, "  for cI�ars, E. D('lgado . . . . . . . . . .  10,089 
"Optl-i\!o·Jav," for coft'ee, Reily, Taylor & 

Co. . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  10,080 
"Panflma Ship-Canal Puzzle," for a puzzle 

hox. A. Kinnicutt . . . . . . . _ . . . . . . . . . . . . 10,071 
"Pppjn1imf', " for medicine, Associated Drug 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,072 
"Qnf'pn CIt;\T Polish , "  for polisb, QueE'n City 

Sta r PoliRh Co. . _ . . . . . . . . . . . . . . . . . . . .  10 ,091 
"Rivprside Gloss Stare-h ,"  for starch , Doug· 

las & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  10.077 
' 4Saharpt, " for e-igar�. E. Mandf'lhanm . . . . . .  10,084 
"Wf'll Madp, Good VahIf' ,"  for caps, I.J. Sahle 10,070 
uWestern Union, " for cigars, G. C. Williams 10,086 

PRINTS. 
HBoston Bplting Co., Th(' Original Rnhher Man ."  

for mpchanical rubher goods, Boston Belt· 
ing Co. . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . _ .  734 

" Cotton Bplt Rontp Playlng-Cn rds. " for playing 
('ards. ft. Lonis Soutllwf'stprn Railway Co. 729 

4 'McCormi('k Rarvf'sting �IiH'hinf's ."  for har
vf'stlng machinf's, International Harvpstpr 
Co. of Amf'rie-a . . . . . . . . . . . . . . . . . . . . . . . . . .  735 

"Men's Anparpl, "  for clothing, Cabn, Wam-
pold & Co. . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . .  730 

"Tbp Millpr Vn rn ish & Paint Rf'movf'r Past<", " 
for a paint and varnish rpmovp.r, Barrf'tt-
Llnf1f'man Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  732 

HThe Mtllpr Varnish Rf'movf'r ," for a varnish 
rf'mover, Barrptt-Lfndf'man Co. . . . . . . . . . . .  73� 

4 1Th£> Shoe of All Nations, " for shoes, Seiter & 
Kappes . • . . . . . . . . . . . . . • . . • • . • . . . . . . . • . . . .  731 

A printed copy of the speCification and drawlnA' 
of any patent -in the forc-going' list, or any patent 
In print issued since 1863, will be furnished from 
this offic(' for 10 cpnts, provided ttt- nam{l' anl1 
number of the patent dpsired anli the date hp 
given. Address Munn & Co. , 361 Broadway, New 
York . 

Canadian patents may now be obtained hy the In
ventors tor allY of tbe Inventions nampo In tbp tore· 
going list. For terms and furtber particulars 
address Munn .. Co., 381 Broadway, New York. 

TW ENTY-THIRD EDITION 

Expenmental Science 
By GEORGE M. HOPKINS 

Reville<! ana Greatlll Enlarged. 2 Octavo Volumes. 1,100 
Pll{Ies. 900 Illustrations. Cloth Bound. Postpaid, 

�.OO. Half MQrocco, Postpaid, $7.00. Or 
Volumes Sold Separately : (;loth. f3.00 

per Volume ; Half Morocco, 
$1.00 per Volume. 

EXPF.RIIIlENTAL SCIENCF. 10 so well known to 
many of OUl' readers that it is hardly necessary now to 

give a description of 
this work. Mr. Hopkins 
£iec l ced some months 
'1/:0 that It would be 
[1ecessary to prepare a 
tlew edition of this work 
in ord�r that 1 he many 
wonderful discovelies 
of modern times mlllht 
be fully described In its 
pa!!:eB. Since the last 
edition· was publ ished, 
W' o n d e r f u J  develop
ments in wireless te !e
�Ta.··hy. lor example. 
bave been made. It 
was necessary there
fore, that a �ood deal of 
new matter �hould be 
!l.dded to the work in 
order to make it tbor .. 
���\,hl��b%"�

a
�

,
J�� 200 Olllles have 

added. On Re
�ount of the increased 
'ize of the work, it has 
been nece@sary to dlvide 
It into two volumes. 
Ilandsomely bonnd In 
ouckram. 

M U N N &. C O . ,.  
Publ ishers, 36 1 Broadway, New York. 

I INVENTIONS DEVELOPED I WALTER K. FREEMAN, M . E. 

Sppcial machinery, electrical and chemical ap
paratus made on short notice. Good accoromo
datums for inventors. 403 E. 23d St., New York. 

From Any Point fI View 
T H E  

Remington Typewriter 
IS THE BEST INVESTMENT 

It leads in durability, reliabilit:v. 
permanent excellence of work. 
adaptability to all classes of work, 
ease, speed and convenience ot 
operation, and economy in service. 

REMINGTON TYPEWRITER co. 
3!J.7 Broadway, New York 
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The Emergency . Brake 
Is a feature In the 

Winton 
�:���o: of:�t;ti:�:�U';;,��bi1:.

u 
�

n���!D t�e
ID��t :!r:e-:: 

is no chance for confusion when a quick stop is necessary. Ask ODe 
of our agents to show you how it works. 
THE W I NTON MOTOR CARRIAGE CO.,  Cleveland, O. 

WEb'�o�Y:, �
v
�����

e
r �

n
c:t��i��e� �:��!;t� 

Is shown information relatinJl to Automobile 
'l'ires that may be of some value to you. 

It ('osts the pri{'e of a postal card to havo 
your Dame alldl'd Lo our mailing list. 

The DIAMOND RUBBER CO. 
Akron. Ohio. 

Stephens Patent 
VISES 

FLAT 
or 

SWIVEL 
BASE 

Q U I C H.  ADJ USTI NG 
Without a Rival 

TOWER m. LYON CO. 
Vise Dept. 95 C h a mbers St •• N. Y. 

FISK TIRES 
One Grade Only 

T H E B E ST 
FISK RUBBER. COMPANY 

CHICOPEE FALLS. MASS. 

ACCOUNTANTS 
wbo use tbe Comptometer 

have no trouble with their 
trial balance. Has it ever 0c
curred to you that by getting: 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Writ. for Pamphlet. FELT· " TARRANT MFQ CO. 
S2-se I LLINOIS aT • CHICAGO. 

The RAYMOND BRAKE 
For AUTOMOBILE!'!. Holds till the wheels slide. 
A. H. RAY M O N D ,  332 Fai rfield Ave. ,  Bridgeport,  Conn. 

FOT ("rudE.> 0 1 1 .  Kerollene or Gasa O u r  Range Burner 1mt'o  not's n o t  vaporize, but for Kerosene or l : asnliDe. 
ntOJlnizeli the oil . Plenty of tiTe. Adaptable to Holly range or 
On l \'  10 IKlunt!s �TeR!'Iure. stove. Hlue Ib.m�. No 

'-rll'e .SO.OO C. O. smoke. No !'Imel l .  
Burners for furnRl'eR of every Prl(O(" .to C. O. D. 

Write for CaL'LloJtue 4 and Testlmoniala. 
The Nat iona l  O i l  Burner & Equ ipment Co .• St. Lou is ,  Mo.  

Scientific American 

TW E L V E  
PASS E N C E R  B iiA K E  

Seats comfortably three full grown 
persons in each seat. Wheel;; 40 
lUches in . -liameter and proVided 
with 4.% inch face Traction tires. 
The best ever made. 

A C R EAT M O N EY M A K E R  

These Veh i cles are very popular and are adapted for Hotels, S u m mer 
Resorts, C o l fl n g, Park Tou ri ng and B U S i ness T rave l .  Bodies are 
furnished for the above NO. 5 Gear, suited to every kind of commercial 
delivery. Write for Catalogue B. 

C H I CA G O  M OTO R V E H I C L E  CO. 
370-372 W a bash Ave n u e  

Factory : Harvey, lll. C H I CACO, I LL. 

g. Look at Your Nails 
USE 

� § � .  Polpasta 
' .  FOR MANICURING 

PREVEN'l'S brIttle nails. CURES CALI ,OUS CUTICLE 
and gives tbe naIl that peculIar well-eared·for look. 

A t  Your DrUKKists', !l3e. per jar. 
One F. B. Flexible File To start you wltb 
Slx F. B. Emery Boards ... _,�� �\ ........ 
One F. B. Oranlle Stick -'"'" � Po � Sample of Pol pasta Ood�.;;'t�b:;;IS;;o-u�tfl�t Sample of F. B. Nail Powder g • by mal l, 23c. 
FORQUIGNON MFG. CO • •  18 E. Il1tl. !It., New York 

Sample of Polrasta and Catalogue for 2c. stamp. 

P R I C E  $ '1 2 5. 
If you are seekmg for pleasure. if you wisb to save 

time in travel, if you want a racing machine or a bill 
Cl imber, tbere is only one macblne that will fill your 
requirementst and that is the 

MARSH 3 H. P.  MOTOR OYOLE  
guaranteed fur one year. W rite for circular. 

JUNE 20, 1903. 

C O L D  G A LVA N I Z I N G .  
A M E R I C A N  PROCE S S  N O  R O YA LT I ES 

5AMPLES A ND I NFO R M ATION O N  APPL ,CAT I O N  
N I C K E L  

oUD 

Electro· Platlng 
Ap�1lIIIII IDd lateriaL 

..... 
&. Van Winkle 
Clo., 

!rewa,·k. N . .. . 
136 LIberty St., N. 1'. 

30 & 32 S. Canal St. 
Cbl_ 

WE PAY MORE 
f�: LC>.A.:N" 

r:?':t:::�?
e
lr 

u
lfc':.:':'d

u�8!TI.UkS��T���:m�:i 
INSURANCE Policies tban tbe l88ulng compaules. WrIte for particulars. 
C. E. SHEIlARD & CO., Hartford, Conn. 

References :-Any Hartford Bank. 

GAS ENGINE 
IGN ITERS 

for . Marine. Stationary and 
Automobile enllines. Will 
save their cost many times 
over In one year. 

Write for cIrculars. The Car l i s le & Fi nch Co • • 238 E. Clifton Ave., Cincinnati, O 

ELEGTRIGRL TESTIIG 
If you wisb to know tbe properties of an!J electrical 

l��'::lro�lt�r ft.�e:r:�i�b�ftr;r��u:n trdea�t
t::ls t� : 

mlgbt be of great value to you. 
NEW YORK LABORATORY, LAMP TESTING BUREAU 

8tb Floor. No. 1 4  Jay Street, New York I· ·  �JRD""ft�Idt�IIRF4rIS , ·"l ,clcCURATUdtAPlDt·!JP·ro. S . 81 NDI [·KBmY&[o'(illCA6D��1iZ. 
15 to 21 ClIlnton Street. 
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O
· t Motor 

Scalo All  varIeties at  lowestprtces. Best Railroad rlen Bl·cyc·le S Track and W&I<OIl or tltock Scale. made. 
Also 1000 useful artiCles. Including Sate •• -;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;� I '3ewmg .\lacblnes, Bicycle(l, Touls. etc. �ave 

.. Money. Llst. 1<'ree. CHICAGO SCAL " Co •• ChicagO. III 

. 
� . .  .' �l���� CRESTMOBI�Z�� 

I eu car made. 
Projection Appa ratus Write flW cat. 

for 8l.'ieDtific work. Superior In accuracy and convenience. Other models . " t  $,iJOO Bausch �oe���,bN.�tical Co.. 
CREST MFG. CO., Cambrldjf". M:::'? ��:.�: 3 ¥Ii!MO�rVg,.o:J�lR:�i'lft��c'��� tfi�i;:'��O. ,:: .. :.:w�Y�Oa�K��:::::::BO:.:TO:N::::::::�CH::tC:'GO:::�������������������� l Write for Catalo!lue. 

_ W ALTHAM MFG. CO •• Wa.ltham. Mass. 

AMERICAN COVERED SPARKING-PLUG 
Is so constructed as to prevent 011 or mot sture . brIdging insulation on outside of 

plUll. ES,l'eclal ly adaoted to marine work. Perfectl� watt'r
tIght. Fitted witb Patent Double Insulated Mica Core and fully guaranted. Price, 83.00. Price, specJal sizes, on application. 

AM E R ICAN CO I L  CO.,  2 8  Newburn St • • West Somervi l le.  M ass. 

$2Qg na. 
Best 

ishab I .JWeWatelcbecl 
�� .. ________ � Made 

Non-Magnetic 
NICKEL SILVER CASE 
Fully Guaranteed 

For sale by 
All JEWELERS 

Illustrated Booklet 
on request,showmg 
COLORED 

FANCY 
DIALS 

Tbe New Enslancl 
Watcb Co. 

Factories Waterbury, Coma. 
OfIIces lfew York, Chicago, San Francisco. 

Anyb o dy c a. n  m a k e  
Good Pictures by the 

Koda.k 
System. Better· results than 
the old way. too. 

Dark=RoolD 
A b o l i s h e d  

By the 
Kodak Developing 

Ma.chine. 

Kodah. $5 to  $15. 
f)efJeloping Machines. $2 to $10. 

E.ASTMAN KODAK CO. 
Cataloguefru.at the 

deaiers or by mail. Rochester, N. Y. 

Bee.lUe or tbelr eo.atrueU .. 
P R E S I D E N T  
SUSPENDERS 

elve moat 
Comfort 6 Service 

Ouaranteerl 
"All breaks made good" 

"President" on buckle 
" Cannot rust" SOc. arUI 

AII7 .hop or Ity mall prepald 
The C. A. EdBarton MfB. Co. 

Box 222· M ShIrley Ma.a 
Send 60. for CatalotlllO. 

CHARTER ENG I NE  
USED ::Y A:yLA&E,.E 

FOR ANY PURPOSE 
Stationarles. Portables. Sawi ng Outfits. 

Hoisters. Eng ines and Pumps.  
Fu EI.-Gasolln

oa 
Gao, DIstillate. 

S='{gf/�:::��t 1::::.oW,:"'1ri:r::'-
CHARTER GAS ENG I N E  CO •• Box 148 ST ERLING.  ILL 

MITCHELL :n�n:fE
M O T O R C YCLE 

CRUDE  ASB ESTOS SOLAR MOTOR LAMPS 
D I R ECT F R O M  M I N E S . . 

3� Brake H or .. e Power. Price 82211. 
Speed wltb Racing Gear. 60 Miles Per Hour. 

WISCONSIN ·WHEEL WORKS. Turnor Ave. ,  Racine. Wis. 

P R E PA R E D  R. H .  M A RTI N , ASBESTOS FI BR E  OFFICE. ST. PAU L  B U I LDING 
for Manufacturers use 220 B 'way , New York. 

APPLE MAGNETO 
$10 up 

Writ. !1W tJescripUve ci'l"CtUM. 
The Da:vton 

Electrical 
Mfg. Co • •  

Doo. away with. 
Batt"r'". for 
Gas Engine 

ingition 
BO s. St. Clair St., 
Dayton .  0., U .S.A. 

J ESSO P'S S T E E LTHBEE�Er 
F O R  TOO L S ,  S AW S  E T C 

W':!! � E S 5 0 P  & S O N S  LQ 91 JOHN ST NEW Y O R K  

• •  Show the Way a nd Always Satisfy:' 
-He make .. score of styles and models of 

GAS and O I L  

Side Lamps, Headl ights, 
Tai l  Lamps & Searchlights 

With L e n s  Mirror Refl ectors 

Our new model. with Latest Improved Generators .ore 
��:l::'��: .!¥: a�.rs=��o�,

n
:�'d'�u�'Ubl� �g;�i 

styles and makes of motor cars. 
Write ftW RtW CGtaloa. 

THE BADGER BRASS MFG. CO Kenosha. Wis., or 1 1  Warren St., New York 

TIle Gentnrg Iounst 
7' H. P. GASOLINE CAR 

A Llgbt Tourlnl[ � at a RealOnable PrIce 
F. O. B. $"'50 
Factory « 

Tbe Most for the 
none .. eYer Offered In aD Automobile. 

Write for Catalogue, Terms and Full Particulara 
CENTURY MOTOR VEHICLE co. 

Syracuse. N. Y •• U. S. A. 
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