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HIGH EXPLOSIVES ON FREIGHT TRAINS. 
In speaking of the recent tragedy on the lines of 

the company n ear Harrisburg, the Superintendent of 
Passenger Transportation of  the Pennsylvania Railroad 
is reported to have said: "It was an accident which 
could not have been avoided. Every precaution known 
in train operation was in effect, and so far as I can 
see, there was not a Single violation." It is probable 
that this official, speaking as an employe responsible 
for the observance of the rules of this company, was 
strictly within the facts; but the traveling public is 
surely justified in asking whether the rules for the 
acceptance, loading, and carriage of high explosives 
have been drawn with as strict an eye for the safety 
of the public as  they have for the convenience of the 
railroads. We understand that dynamite and other 
high explosives are considered as ordinary freight, and 
that as far as any special precautions are concerned, 
it is loaded into cars in common with other boxed 
freight, the only difference being that the car contain­
ing it is usually labeled "High Expl03ives." Now, that 
such a condition of things is full of peril is proved by 
the fact that disastrous explosions resulting from the 
carriage of high expl osives are not by any means in· 
frequent. It is only when such deadly freight, as in 
the present case, becomes the cause of an explosion that 
results in a disastrous loss of  life, that the attention 
of the public is forcibly drawn to this very serious 
peril. It is to be hoped that the legislation which is 
certain to be introduced with a view to �e

'
ndering the 

tranRTJOrtation of high explosives more secure,' will 
'with bette'r success than the recent attempt of  

b ,nator Elkins,_ chairman of the Interstate Commerce 
Ct 'lmission, to put through a bill placing the regulation 
of his matter in the hands of  the Commission. The 
mel' tacking of an insignificant label upon a freight 
car that contains high explosive is surely a very in­
adequate means of warning and s afeguard. A more 
s ensible method would be for the railroads to reserve 
special c us for such freight, and give them a broadly 
distinctive color o r  a badge that would at once distin· 
gUish them from the cars for ordinary freight. The 
railroads, Of course, would argue that such cars would 
be running for a large part of the time with but a frac· 
tion of a full load. But that could b e  compensated by 
charging a rate sufficiently high to m eet the extra cost 
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before the New England Street Railway Club by the 
Roadmaster of the Boston Elevated Road. This road 
is exceedingly crooked, over 40 per cent of the line con­
sisting of curves, many of which are very sharp. There 
are eighteen o f  less than 100-foot radius, and sixteen 
others with a radius of less than 150 feet. On the 
sharpest curve, which is of  only 8 2-foot radius, and 
where it is claimed that the traffic is heavier than that 
on any other steam or heavy electric railroad, the life 
of ordinary steel rails averages only forty-four days, 
the head of  the rail wearing down from 0.60 to 0.77 of 
an inch in that time. The great inconvenience caused 
by the constantly-recurring repairs l ed the company to 
experiment with hardened steel rails, and when some 
nickel-steel rails were put in on the curve, the wear 
was reduced to 0.53 of an inch in 204 days. A man­
ganese-st.eel rail is now being used with good results, 
and the wear on these is only about 33  per cent as 
rapid as that of the nickel·steel rail,  and about 6 per 
cent a s rapid as that of the carbon-steel rails. 

COAL SUPPLY OF THE FUTURE. 
The report of the Royal Commission on the question 

of the amount of coal still available below the surface 
of Great Britain, comes as a flat contradiction of those 
alarmists who take pleasure in telling us that, within 
such and such a limited time, we shall have dug all 
the coal out of the earth, and shall have to depend 
upon some other kind of  fuel. The conclusion arrived 
at by the Commission as to the amount of  coal under­
lying the United Kingdom that is available  for work­
ing is that over one hundred thousand million tons 
can b e  obtained whenever future generations see fit to 
bring it to the surface. During the last thirty-four 
years nearly five and three-quarter billion tons of coal 
h ave been mined in Great Britain, and the amount still 
available is, to give the exact figures of the report, 
100,914,668,1 6 7  tons, so that if coal were to be mined 
at the average rate per year of  the past thirty-four 
years, there is enough coal available to last for over 
six hundred years to come. The Commission states, 
however, that the above figures do not cover the full 
resources, since they refer merely to the supply avail­
able in the coal fields lying at a depth of less than 
4,000 feet, and in seams over one foot thick, these 
being known as the "proved" coal fields. It is esti­
mated that there will be found in the unproved fields 
at less than 4,000 feet depths about 40,000,000,000 tons, 
Wihich amount added to that of  the proved coal makes 
a total of over 140,00 0,000,000 tOilS that are still avail­
abl e. This is about twenty-five times as much as the 
total output of  the last thirty-four years. Further­
more, it is estimated that there are in the proved coal 
fields 5 ,239,000,0 0 0  tons at a lower depth than 4,000 
feet, while it is estimated that off the coast of  Cumber­
land and South Wales, there is over one billion tons of 
coal lying below the sea bed. Although the rapid in­
crease in industrial development, and the consequent 
increase in demand for coal , render it certain that the 
next thirty-four years will see a vastly greater con­

'sumption than that 'which has taken place since 1870, 
it must be remembered that new oil fields are certain 
to be exploited, and the use of oil fuel widely extended, 
and that the present activity in the development of the 
world's water-powers will also assist in keeping down 
the total demand for coal. It must be admitted that, 
all things considered, if the condition of things in 
Great Britain ,mllY be taken as representative, the ex­
haustion of t11e worl d's coal supply will take place at 

the placing in commission of a certain number of new 
ships every year. ... ..... 
SUPERSTITIONS THAT PREVAIL IN RURAL SECTIONS. 

That superstition exerts a powerful influence over 
the affairs of mankind may b e  ascertaine d  by a resi· 
dence in almost any rural community in the country. 
It cannot be said that only the ignorant and uncouth 
classes give credence to dark sayings. There are 
thousands of persons who do unacknowledged service 
to the mysterious and unknown, whose training and 
education have not succeeded in entirely destroying 
the effect of potencies and charms learned and be­
lieve d  in youth. Especially is this true if the indi­
vidual b e  southern born, for the association and in­
fluence of darkies may not b e  dismissed at a word, 
and there is no more superstitious class than the 
southern negro. 

It is remarkable how generally s ayings of super­
stition have spread over the country. No s ection 
may claim to be above harboring any such beliefs, or 
rather, practices ; for it may not be claimed that all be­
lieve in the efficacy who practise and observe cer· 
tain forms or take cognizance of defined circum· 
stances. Nevertheless, there are, as a matter of  fact, 
few persons who care to pass a pin lying on the 
ground if the point chance to be toward them. Al­
most invariably that pin will be picked up. An ex­
periment of  this kind was made in Chicago, in an 
office b uilding, the occupants of which and their 
visitors should be as free from any touch of super­
stition as any set of men on earth. But fifteen men 
out of twenty who passe d  stoope d  to pick up a bright 
pin laid on a dark spot of the velvet carpet in the 
corridor. 

How many persons will confes s  to a weakness for 
s e eing the new moon over their right shoulder un­
obscured by any bushy tree top? A greater number 
will deny the b elief in the efficacy who will at the 
same time confess that they would rathe r  see the 
moon "right." This remarkable superstition prevails 
in all parts of the world. Its very universality al­
most compels b elief in its potency. 

If one would learn the popular superstitions of any 
community he must have been reared among the 
people, for if  a stranger were to ask for a list of 
superstitions prevailing in any one place it is pos­
sible no p erson could recall, or make a list of the m_ 
They crop out under suitable circumstances and as 
occasion calls for their observance. 

Below are some of the common sayings in a com· 
munity made up of descendants of Pennsylvania 
Dutch, who settled in the Keystone State shortly after 
the colony was organized: 

If in washing the dishes, or in cleaning the table 
before a meal, the cook drops a dish rag, some one is 
coming hungry. 

If the dish rag is dropped while washing the dishes 
after S\. meal, "some slut is coming, if she is not al· 
read�\i;,there." 

The.�cro;wing of a rooster b efore the front door e arly 
in the morning foretells the visit of a stranger. 

If a red bird flits about the yard and chirps mAr­
rily, a young girl gayly dressed and light-hearted ill .y 
be expected soon. 

The crowing of a rooster in the night is a sign of 
hasty news. Thus many a rooster, by a single crow, 
has cast a gloom over an entire family. 

The howling of a dog at night foretells some dire 
and inconYenience involved. such a remote. date that it need give us no concern. calamity such as a tragic death . 

• '.' • � • '.' .. 
� .. ..I.ad !:" F If a dog lies on his back in the front yard with feet 

AN OFT-REPEA;E; QUESTION. BA�&aSH:iP STRENGTH OF THE NAVtJ!§l\)\tV1!ll}-iO c extended upward, some member of the family to which 
One of  the questions from correspondents. that comes .. ' 

WORLD. he belongs is sure to die soon. 
to this office with persistent reiteration, is that of th� The British government has recently published its The screaming of a screech owl three nights in 
possibility of one or other of the pair of wheels on a annual return showing the comparative strength of succession in or about the front yard, is a sign that 
railroad axle, in passing around the curve, slipping on the seven leading naval powers of the world, from some one in the house is  in danger of death. To 
the rail over which it is rolling, while the other wheel which it appears that of first-class battleships Great cause the owl to leave, stick the shovel in the fire. 
does not slip on its rail. Although we have frequently Britain possesses 53; France, 20 ; Russia, 14 ; Germany, The crowing of a chicken hen portends bad luck. 
explained how this condition is pOSSible, the question 16 ; Italy, 14 ; United States, 1 2 ;  and Japan, 5 ; while It always results in the death of the hen without 
is one that evidently continues to puzzle a great many of armored cruisers, Great Britain has 24; France, 17 ; delay, for no goo d  woman would allow a crowing hen 
people-in which respect it is. first cousin to that other Russia, 6 ;  Germany, 4 ; Italy, 6; the United States, 6 ;  to live longer than it takes to cut off its head. 
much-debated fact, that the portion of  the periphery of and Japan, 8 .  Of battleships under construction, Great In ironing a garment if the smoothing iron is 
a rolling cartwheel that is near the ground is moving Britain has 8 ;  France, 6 ;  Russia, 5; Germany, 6 ;  Italy, dropped the owner of the garment will never live to 
more slowly with relation to the earth than is the rest 4 ;  the United States, 12 ; and Japan, 2 ;  while of wear it out. 
of the periphery. In the case of the two wheels on any armored cruisers under construction, Great Britain Friday is an unlucky day. If a piece of work is 
axle of a railroad or trolley car that is passing around has 4 ;  France, 2 ;  Russia, 4 ;  Germany, 1 ;  Italy, 3 ;  and b egun on that day it will not prosper and possibly 
a curve, it is evident that in a given l ength, say 100 the United: 'States, 2. In this connection we draw at· the one who b egins it will not live to finish it. It 
feet of the curve, measured on a line lying centrally tention to the fact that the argument made in Con- probably is true that not ten women out of every 
between the two rails,  the inner rail will be shorter gress against the construction of the two battleships hundred can b e  found who would as willingly start 
than the outer rail, and this for the reason that it is that were recently authorized, on the ground that we a garment on Friday as on som e  othe r  day. 
struck to a radius that is about 4%, feet shorter. t'J0w, have more battleships building than any other nation, If the individuals of a hunting party, in crossing 
when a pair of wheels passes around the curve, it fol- is very misleading. If our battleships were built with a fence, go over the same s e c tion luck will be good, 

lows that, because of the difference in l ength of the two the rapidity with which foreign nations do similar boc if several s ections b e  cros s e d  the hunt will be 
rails, either the inner wheel must slip backward on the work, several of these twelve battleships would now a failure. 
inner rail, or the outer wheel must slip forward on the be in commission. It is because w e  are in arrears, If in strolling two persons go on opposite sides of a 
outer rail ; for the two wheels being fixed on the same and for that reason only, that our list of battleships tree, one or both of them will meet disappointment 
axle, move at the same peripheral speed over different under construction is so large. If we do not continue b efore the day is over. 
lengths of rail in the same time. to authorize ships at a certain rate per year, we shall Looking at a new moon for the first time througb 

It is probable that the excessive wear of rails on ultimately find that in spite of the large number un· obstructions, as  through a tree top, foretells mis-
curves is due chiefly to this slipping of the wheels. der construction at any given time, we shal l ultimate· fortunes during that moon. To see it over the right 
Not long ago some remarkable facts on rail wear on Iy drop behind such a navy as that of Germany, which shoulder and in a clear space b rings good luck. 
curves were brought out in the course of a paper read is being built on a predetermined plan that calls for The rabbit always carries omens of ill fortune. It 



YOU meet him on going from home you may look for 
trouble before you return; if going toward home 
there will be trouble in your family. 

Ashes must not be taken from a fireplace in a 
sick room. The death of the patient would follow. 
Nor must the bed of a sick person be turned over. 
It i s  actually true that this last provision is believed 
and actually followed in numberless homes where 
wealth and culture abound. 

No one ever saw a negro meet a corpse. The most 
courageous darky will go out of his  way o r  turn 
back upon his path rather than encounter such a ca­
lamity. It is said that if you meet a corpse your time 
will come next. If the corpse i s  stopped on the way 
to the grave anoth�r member of the family will soon 
follow. 

Kraut must be made in the dark of the moon if it 
i s  to b e  sour. 

It is the height of folly to cut a child's finger nails 
before it is a year old, for then it will pilfer and steal. 
The nails must be broken and b itten off. 

Potatoes and all roots must be planted in the dark 
o f  the moon, when it i s  decreasing or going down in 
size; likewise crops that grow above ground must 
be planted in the light, or increase' of the moon. 

Hogs must be butchered when the moon i s  increas­
ing, otherwise the meat will shrivel up and fry away 
in cooking. 

A family must never move except in the light, or 
increase, of the moon. This will secure prosperity 
ar;d increase of possessions. They will grow as the 
moon grows. This i s  another superstition that i s  in 
almost general practice in all classes of society. 

]f a child i s  allowed to look in a mirror b efore it is 
a year old teething will be difficult. 

If a coffin containing a corpse be placed so that it 
is reflected in a mirror, there will be another death 
in that family inside a year. 

The tying of a small sack containing the fore feet 
of a ground mole assures a full set of pretty teeth. 
If in teething the child's gums are sore it may be 
cured by rubbing the gums with rabbit brains hot 
from the head. Both of these remedies are too com­
monly practised to excite comment among the people 
who observe such things. 

To remove a wart from the b o dy steal a piece of 
bacon, rub the wart with it and then bury it under 
the eaves. Say nothing about this and the wart will 
soon disappear. The writer removed a number of 
w arts from his own hands when a boy by doing th i s. 

A stray b lack cat in the b ack yard foretells good 
luck. 

If a woman is making soap and a man. stirs it, all 
will be well and the soap will be fine, but if a woman 
comes the soap will spoil  in the making. 

If you sing in bed you will cry next day. If yon 
sing b"fore breakfast you will cry b efore night .  

I f  yen w a n t  a cat to stay at your home, rub i t s  paw 
on the stove. 

To keep a new dog, measure his tail with a corn­
stalk and bury the latter under the front step. 

If you sleep with your feet toward the door yon 
w ill soon be carried out a corpse. 

If an infant is puny and does not grow satisfac­
torily it must be measured for the "undergrowth." 
A pow-wow doctor, usually a woman, will strip the 
child, measure it  with a string the same color as its 
hair, say some "words," bury the string in a secret 
place and repeat the performance three times. The 
ch;]d will get well. There are dozens of children 
in a certain Dutch community that were measured in 
this way and are now pointed t o  as  examples and 
proof of the efficacy of the method. 

In setting out fruit trees a woman must hold the 
tree while a man sets it and tamps the dirt about 
the roots. This makes it a sure bearer. This also 
if\ practised in numberless communities. 

To Idll .a toad will cause the cow to give bloody 
milk. 

....... 
THE FIRST OBSERVATIONS WITH " BALLONS-SONDES" 

IN AMERICA. 
There have been dispatched in Europe frequent­

ly during the past ten years ballons-sondes, or small 
balloons carrying only instruments that record auto­
matically the temperature and pressure of the air, thus 
enabling the temperatures to be determined at the suc­
cess ive heights reached, the place and time at which 
the balloons fall  indicating approximately the direction 
and velocity of the upper currents. The "aeronautical 
concourse" of the St. Louis Exposition, says Science, 
afforded an opportunity to undertake these investi­
gations in this country. Accordingly, the work was 
taken up by Mr. A. Lawrence Rotch, director of the 
Blue Hill Observatory, in co-operation with Col. J. 
A. Ockerson, chief of the Department o f  Liberal Arts 
at the Exposition, and a series of  very satisfactory ex­
periments has just been completed. 

The balloons used in the experi ments are the closed 
rubber balloons devised by Dr. Assmann, director .of 
the Pruss ian Aeronautical Observatory. These balloons 
are inflated with about 100 cubic feet of hydrogen gas; 

Scientific American. 
they expand in rising until they burst, and then the at· 
tached parachute moderates the fall. In some cases two 
balloons, coupled tandem, were employed, and, as only 
one balloon bursts, the other i s  borne slowly to the 
ground and serves to attract attention. The instru­
ments, which were furnished by M. Teisserenc de Bart, 
of Paris, record the temperature and barometric pres­
sure upon a smoked cylinder, turned by clOCkwork; 
and the lightest of them in its basket weighs about 
one and one half pounds. A notice attached to each re­
quests the finder to pack the instrument carefully in a 
box and return either to St. Louis or to Blue Hill,  with 
promise o f  a reward for the service. 

Owing to delays in obtaining the gas and apparatus. 
the experiments were not begun until  the middle or 
September, during which month four ascensions tool, 
place. All of the balloons fell w ithin a radius of fifteen 
miles, about fifty m iles east of St. Louis. Twice the 
height of nin·e or ten miles was attained where a tem­
perature of 68 deg. F. below zero was recorded. These 
experiments were conducted by Mr. S. P. Fergnsson, of 
the Blue Hill Observatory staff. Another series of ten 
ascensions was executed by M r. H. H. Clayton, mete­
orologist at the Blue Hill Observatory, during the last 
part of November and the first days of December, mostly 
after sunset, in order to avoid th·e possible effect of 
insolation. Fortunately, all these balloons were also 
recovered, though the stronger upper air currents car­
ried them further from St. Louis, three of them travel­
ing more than two hundred m iles, and two, at least, 
with a speed exceeding one hundred miles an hour, the 
direction of every balloon being toward the easterly 
semi-circle. Ten of  the fourteen ascensions furnished 
good r-ecords, and the reduction of the later ones re­
veals l ower temperatures than in September, for ex­
ample, 72 deg. below zero at the height of seven and 
three quarters miles on November 25, and 76 deg. bel ow 
at six and one quarter mi les on the following day. 

The fact that all the balloons were recovered indi­
cates the excellent topographical situation of  St. Louis 
for dispatching them. 

. '. � . 
A METHOD FOR PUTTING PRINTED MATTER ON 

FINISHED LANTERN SLIDES. 
.BY J. A. HONEKING. 

Those who make lantern slides know that the best 
slides, those having the most detail,  are those made 
from negatives first hand, either by contact or by d ir-ect 
reduction in the camera. When a slide is  to be made 
from a phot.ograph or picture of any kind, titles or 
printed matter of  any nature can be copied at the same 
time the negative is  made from which to make the 
sli de; but if a slide be made from a negative first hand, 
that is without making a print and again copying, as is 
often done, it. is not so easy to Pllt print.ed matter on 
the negative so that it will appear on the finished slide. 

The following is a method d·evised by the writer 
whereby printed matter of any kind may be made to 
appear on the finished slide, no matter how the slide' 
be made, by contact or by direct reduction from 
any sized negative. Have the t itle, phrase, or 
sentence, or whatever printed matter is desired 
on the slide, printed in good clear type on smooth 
white paper, jnst as you would have it appear on 
the slide. The printing may be of  any convenient 
si7.e, two or three times a>: large as you wish it 
to appear on the slide, or even larger. Place this 
printed matter on the copying board, and make a nega­
tive of it, any s ize, but not larger than 4 x 5 inches. 
Develop this negative until the background is quite 
black or until the printed matter shows slightly on the 
Lack side of the plate when viewed by reflected l ight in 
the dark room. Printed matter for a dozen or more 
slides may be copied at the same time on one pl ate if 
so desired. 'When this negative is  fixed, washed. ',and 
dried, mat out everything, except what is  wanted, with 
black paper. Now place th i s  negative in good light, 
with the clear sky for a background, or a )';ood white 
screen of any kind about two feet back of the negative 
makes a good background. Turn the negative so the 
printing will be wrong side up and the glass side of the 
negative toward the camera. By measuring, determine 
just where you would have the printing occur on th·e 
finished slide. Now adjust the camera until the print­
ing shows plainly just where, and just as large as, yon 
wish it to appear on the slide when finished. Next 
put a lantern-slide plate in th·e plate hol der, and expose 
twenty to thirty seconds, and develop just as you wonld 
a lantern slide. 

When this plate is fixed, washed, and dried, it is to 
be used as a cover glass by placing the film side in con­
tact with the film of the lantern slide. 

The printing w i ll now read as it should, and will 
be in good focus when the picture on the slide i s  in 
focus in the lantern. 

If the slide is too dense for the printing to show 
through,  the cover may be fitted on the slid·e and 
marked, and then by means of  a ruler and a sharp knife 
a space large enough for the printing can be cleared 
away. 

This process may appear to be somewhat long, but in 
practice i s  much shorter and easier than it appears, 

especially when several R!ides are to be prepared in 
this way. 

It i s  necessary to first copy the printing, a n d  then 
copy the positive side of the negat.ive as directed above, 
in order to make the printing read correctly and at the 
same time have the film of the cover and the film of the 
sl ide bound together, so both may be protected and 
both in focus at the same time. 

----- _e •• 

SCIENCE NOTES. 
The British Museum has approved of a suggestion 

for the preservation of phonograph records of the 
voices of prominent singers, orators, actors, and the 
works of instrumental ists. When the idea was first. 
submitted to the trustees, the. objection was raised 
that the records would not be of a sufficiently perman­
ent character. 'This objection has, h owever, now been 
removed; and the rec:ords for the national collection 
will be master records of nickel, from wh ich records 
for service may be molded as desired. A similar 
collection is already being formed in Italy. The col­
lection for the British Museum is to be started im­
mediatel y. All the most prominent public men, sing­
ers, and musicians of the day will be requested to 
make records . As years go by, the collection will in­
crease in value and size, and it is certain to become 
one o f  the most valued of the nation's treasures. The 
records, however, will not be available for immed iate 
use, but will be reserved for reproduction in the next 
generation. 

If the open country is to be made attractive to the 
best mincls, it must have an attractive literature. There 
must be a teC'hnical l iterature of the farm, and also 
a general artistic literature portraying the life and 
the ideals of the persons in the country. The farm 
literature of a generation agQ was largely wooden and 
spiritless, or else untrue to actual rural conditions. 
The new literature is vital and alive. The new, how­
ever, i s  yet mostly special and technical , with the ex­
ception of the growing nature-literature. Artistic lit-· 
erature of the farm and rural affairs is yet scarcely 
Imown. Where is the high-class fiction that portrays 
the farmer as he is, without caricaturing h im? Where 
is the collection of really good farm poems? Who has 
developed the story interest in the farm? Who has ade­
quately picturecl rural institutions? �Who has care" 
fully studied the h istory of the special farm literature 
that we already have? Who has written the biological 
evolution progress that attaches to every domestic 
animal and every cultivated plant.? liVe need short anrl 
sharp pictures of the man at his work and the woman 
in her home-such quick and vivid pictures in words 
as an artist would throw on his canvas. There i s  no­
hility, genuineness, and majesty in a man at useful 
'york-much more than there if: in a prince or a gen­
eral or a society leader, whose r61e it is to pose for 
the mu ltitude. The man holding the plow. diggil,c 
ditch, picking fruit, the woman sweeping or making 
bread-what stronger pictures of human interest can 
there be than these? 

It is said that Dr. D. Dakin has discovered how�o 
prepare adrenalin from coal tar . Adrenalin is th? 
active principle of the suprarenal glands whose iflO­
lation has made bloodless surgery possible. Dr. 
Joldchi Takamine, the Japanese chemist, originally 
showed the world how to make adrenalin. Over the 
kidneys of men and animals are two little glands 
Ehaped like a cocked hat and, in man, about. as big as 
marbles. Their function was long a mystery to physi­
ologists. Even now, it is  not thoroughly understood. 
It has long been known, however, that they had some 
effect on the circulation of the blood, and that their 
secretion is  a powerful astringent. Physiologists and 
chemists began experimenting with this secretion. In 
1893 two European investigators discovered that it had 
a'1Strong effect in driving away blood from l iving sur­
faces to which i t  was applied . In its fresh state it was 
not of practical use; what science wanted was its active 
principle. Chemists worked at it for years, and finally,  
in 1901, Dr. Takamine succeeded. It turned out to be 
one of the important discoveries in surgical chem­
istry. In the first place adrenalln drives away the 
bl ood from any living tissue to which it  is applied. 
This makes it especially useful in delicate surgery, 
especially of the nose and throat. Formerly, an oper­
ation in the nasal passages, for example, was followed 
hy a rush of blood which hid his work from the op­
erator.  Now the surface is treated with adrenalin, 
and it c'an be cut l ike fresh meat. Adrenalin is usetl 
by oculists in relieving congestion of the eye. More­
over, it. is the most powerful heart stimulant known. 
Surgeons inject it into patients dying [rom the shock 
of operations. It drives the blood ahead of it, giviD,': 
the heart a quick squee/le, which will sometimes staT' 
the engine going after it has practical ly stopped. Ail­
renalin is used to rel ieve violent inflammations and 
to stop hemorrhages of all kinds-persistent nose-bleed 
for example. It is rather a costly drug. however. 
since the process of manufacture from the glands of  
sheep is  long and delicate. A cheap mechanieal ]11'0-

cess of manufacture would greatly extend it::; use. 



A HISTORICAL LOCOMOTIVE. 

There has lately been donated to the Lewis and Clark 
Centennial Exhibition an old locomotive which has had 
a decidedly interesting experience. Both historically and 
because of its unique construction, this little engine is 
worthy of more than passing notice. It was built in 
San Francisco in 1861,  when the old Vulcan Iron Works 
of San Francisco received an 
order from the Oregon Steam 
Navigation Company for a 
locomotive which they wished 
to use on a portage that ex­
tended around the great cas­
cades of the Columbia River. 
The portage consisted of a 
seven-mile stretch of track, 
laid on the bank of the Co­
lumbia on the Oregon Terri­
tory side. The first trip of 
the little engin8 was made 
May 10, 1 8 6 2. The track con­
sisted of stout wooden rails 
laid longitudinally, which 
were covered on the inner 
edges with light scrap-iron 
plates. The operating com­
pany was the subject of much 
congratulation on the day 
that the engine drew its first 
load of freight and passen­
gers around the portage at 
the rate of ten miles per hour. 

It was not long b efore a 
more up-to-date road, with 
larger cars and more power­
ful locomotives, was b uilt on 
the opposite side of the river ; 
and with the completion of 
the new road the old portage 
track and its locomotive were 
dispensed with. The "pony," 
as the little engine was called, 
was then purchased by Mr. 
Hawes, a San Francisco con-
tractor, and brought by steam-
er down the Co l,umbia and around the Pacific coast to 
that city, where it was engaged for many years in haul­
ing the sand cars, that were used on a large contract for 
cutting down the steep hills and filling up the fore­
shore of San Francisco. After many years of this ser­
vice the engine was taken off the work and stored in 
a warehouse, where, in 1889, it was seriously damaged 
in a fire which destroyed the warehouse. The curious 
little locomotive was thoroughly repaired by its owner 
and sent as an exhibit to the Exposition. The en­
gine is about 7 feet in width and 13 feet in length, and 
weighs 5 tons. It is carried on four wheels, connected 
by side rods. The boiler is of  the return-tube type, 
and the coal.. and water are carried on the engine. 
The cylinders are not connected direct to the driving­
wheel axle, but drive the latter by means of  a counter­
shaft to which it is geared. 

THE COBRA. 

BY RANDOLPH I. GEARE. 
The Indian cobra, or cobra di: capello (Naja tripu­

dians) is the most deadly of all snakes. It inhabits 
India and Ceylon, Burma, the Andamans, southern 
China, Indo-China, and the Malay peninsula and archi­
pelago. In the Himalayas, its range extends to an 
altitude of eight thousand feet. To the west it ranges 
to Afghanistan, northeast Persia, and south Turkestan, 
as far as the east coast of the Caspian Sea. 

Cobras are most active at night. They feed on small 
animals, birds' eggs, frogs, fish, or insects. They at­
tack hen-roosts, and swallow the eggs whole. They 
drink a great deal of water, although they can live for 
weeks, even months, in captivity without touching food 
or water. Cobras 
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fatal. Paralysis of the nerve center takes place, and 
death follows rapidly, sometimes in a few moments, 
especially when the fangs, having penetrated a vein, 
inoculate the poison immediately into the venous cir­
culation. The venom is harmless, however, if taken 
internally, nor is it fatal when brought in contact 
with a mucous surface, such as the interior of  the 
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stomach or the eye. The natives of India distinguish 
b etween cobras with spectacles on the hood ("Gokur­
rahs" ) and those with only one ocellus, or  other mark, 
on the hood ("Keautiahs" ) .  Dr. J. Fayrer in his 
"Thanatophidia" mentions the following varieties of 
the Gokurrah: Kala (black) ; Koyah (black and 
white) ; Gomunah (wheat colored) ; Puddah (yellow ) ;  
Dudiah (whitish) ; Tentuliah (tamarind-seed colored) ; 
Kurrees (earthy color) ; Tameshur (copper colored ) ;  
and Puddun nag (gold colored ) .  O f  the Keautiah: 
Kala (black) ; Tentuliah (tamarind-seed colored ) ;  
Kurrees (earth colored ) ;  Sonera (gold colored) ; Du­
diah (whitish ) ;  Bans-buniah (mottled white and 
black ) ;  Giribungha (brownish ) ;  Koyah (black and 
white) ; Sankha-mookhi (black and yellow ) .  

In many parts of India a cobra of any o f  these varie­
ties is simply called "Kala samp," or "Nag samp." 

Another species of  cobra occurs in Africa, where in the 
northern part it is known technically as Naja haja, 

while in southern Africa occurs a cobra-like snake be­
longing to a different genus, and known as Sepedon 

hwmachates. 

In India the cobra's scientific name, as already 
stated, is Naja tripudians, and while many varieties ex­

ist there, it seems to be agreed 
that they all really belong to 
one species, a conclusion based 
on a study of the scales. The 
average length o f  the cobra 
hardly exceeds four feet, with 
a diameter of two inches, al­
though specimens occasional­
ly attain a length of  more 
than six feet. The largest 
specimen in the British Mu­
seum is six feet four inches 
in length, the tail being one 
foot long. 

'l'he illustrations of living 
cobras which accompany this 
article, and which w ere ob­
tained for the writer through 
Dr. Gibson, of the Parel Re­
search Laboratory in Bombay, 
by Mr. Clarence E. Fee, secre­
tary to the United States con­
sul, show three varieties, com­
monly known in India as the 
"black" cobra, the "light-col­
ored spectacled" cobra, and 
the "dark spectacled" cobra. 
The "spectacles," being black, 
are not visible of course on 
the first, but are plainly seen 
on the "dark spectacled" speci­
men. Indian tradition relates 
that Buddha provided the co­
bra with "spectacles," to en­
able it to ward off the attacks' 
of  its old enemy, the Brah-
minny kite. These "specta-
cles" seem to be restricted to 

the Indian species ; certainly they do not occur in either 
of the African cobras. 

When s earching for prey, the cobra glides about 
easily and quietly, but once excited, he raises his head 
and a large part o f  his body straight in the air, while 
the remainder is gathered beneath in a coil as a kind 
of support. His next warlike movement is to spread 
out his upper ribs laterally, extending six or more 
inches downward from the head, thus converting his 
neck into a "thin, 1lattened, oval disk four or five inches 
broad." This is the "hood" which is found in the 
Indian, and in a smal l er degree on th e  North African 
cobra, but is entirely wanting in the form found in 
South Africa. Above the hood protrudes the head, ex­
pectant and held horizontally, facing the foe. 

Probably the average annual number of the cobra's 
victims in India alone, which is placed at about twenty 
thousand, would be very much greater if it did not 
possess such a nervous temperament, which often leads 
the snake to strike at a moving object long before it is 
near enough to reach the object effectually, thus wast­
ing a large amount of venom. 

When a cobra strikes, he hisses audibly and imme­
diately reassumes his erect position, and thus he con­
tinues to act as long as danger menaces o r  a safe ave­
nue of  escape does not present itself. The turning to 
the left and right, as above m entioned, constitutes the 
so-called "cobra dancing," which many have attributed 
to the influence of  music, but which, combined with 
the appearance of faintness and death, which these 
snakes sometimes assume, are properly referable to 
the natural tactics of defense and attack, while the 
!'fainting" is simply a temporarily weakened condition 

due to its ex­
tremely nervous 
and excitable dis­
position. 

can climb, and oc­
casionally ascend 
trees in search of 
food. As a rule, 
they are not ag­
gressive, and un­
I e s s in terfered 
with or irritated, 
they crawl along 
the ground with 
n e c k undilated, 
looking like some 
harmless snake ; 
but the moment 
they are disturbed 
they assume a me­
nacing attitude. 
The poison of  a 
cobra, when thor­
oughly inoculated 
by a fresh and 
v i g 0 I' 0 U S speci­
men, is quickly BLACK COBRA. REAR VIEW. LIGHT·COLORED SPECTACLED COBRA. 

The Indian co­
bra must not be 
confused with the 
h a m a d r y a s  
o r  K i n  g cobra, 
which also has a 
wide distribution 
i n southeastern 
A�ia, through the 
Indo-Malayan re­
gion to the Philip­
pines. It is much 
larger than the 
cobra, one record­
ed specimen meas­
uring sixteen feet 
nine inches. For­
tunately, it is not 
so venomous as 
the cobra, 



OXYGEN AT HOME. 

BY EMILE GUARINI. 
For some years past oxygen has been employed for 

numerous industrial, medical, and hygienic purposes; 

but, up to the present, one of the drawbacks to its 

use has been the cost of the gas in a compressed state, 

due in great part to the expense of transportation. 

This difficulty, however, has been re(;ently overcome by 

the invention, by M. G. F. Joubert, of a solid product 
styled "oxylith," which disengages absolutely pure 

oxygen through a s imple immersion in water. Every 

one, therefore, may have at home a supply of latent 
oxygen, just as the bicyclist and automobilist has a 
supply of carbide for the manufacture of acetylene. 

The boxes of oxylith are even so arranged that they 
can be directly utilized as gas generators in case of 

necessity. It suffices to puncture the bottom of the 
box with a drawing pin, and, after this has oeen done, 

to remove the strap that holds the plug, and then to 

unscrew the latter, and replace it w ith another pro­
vided with a nozzle. The box is then ballasted by 

means of a weight, and upon the nozzle i s  placed a 

rubber tube w ith which is connected a glass washing 
bottle provided with a filter of  hygroscopic cotton, 

which completely arrests the water. The box is then 
submerged in a pail of water, and the d isengagement 

of oxygen begins. Each box furnishes one cubic foot 

of chemically pure oxygen. In 

order to further facilitate the 

immediate and extended use of 
oxygen, the Societe Fran!;aise 

pour les Applications de 

l'Oxygen, which is exploiting 
the Joubert process, and which 

owns in the department of 
Isere a factory util izing a 

10,000-horse-power head of wa­

ter, and has a capacity of pro­

ducing 5,000 tons of oxylith a 

year, has devised a life-saving 

box ( Fig. 1 )  for the use of 
physicians, pharmacists, and 

firemen, and for use in mines, 

gasworks, blast furnaces, pub­

lic baths, etc. This box meas­
ures 10 x 5 .5  x 10 inches and 
weighs 7 pounds. It. contains 

all the necessary apparatus for 

the use of oxygen in cases of 

_Fig. 3.-Lal'ge-Sized 

Oxygen Apparatus. 

asphyxia, viz., three b oxes of oxylith like those men­
tioned above, a wash ing bottle, drawing pins, a ring of 

lead for ballasting the box, a rubber tube, a plug with 
glass tubes, a tube for nasal insuffiations, a device for 
effecting rhythmic tractions of the tongue, and a col­
lapsible rubber pail for the submersion of the boxes 

of oxylith. 

In addition to the rudimentary apparatus that we 

have mentioned, the Societe, which has a branch house 

at Paris, is ma!lufacturing gas generators 'of various 

types for domestic uses. li'igs. 2 and 3 represent the 

types giving a small, medium, and large discharge. 

The small d ischarge generator (Fig. 2 )  which is en­

tirely of glass, except the upper part, is designed espe­

cially for pharmacists and chemists. It may be em­
ployed also for rendering the air of apartments. whole­
some. It consists essentially of a large glass flask with 

a nickel-plated cap and is ,capable of producing 2 .6  cubic 

feet of oxygen, without recharging. For charging the 
apparatus, the metallic upper part is unscrewed and 

raised in such a way that the central tube and the 
basket may be removed from the oxygenator. Some 
oxylith is placed in the basket and the water is re­

newed if need be. The water that has been used, di­
luted to one-tenth, constitutes a good wash liquor for 

domestic purposes. 
The apparatus giving a medium discharge ( Fig. 2 at 

the left ) differs from the preceding only in size. �t i 
adapted for supplying oxyhydrogen, oxyetheric, 
oxyacetylic blowpipes, and for the purification 0 e 

atmosphere of la;ge halls. It is of enameled iron plate 
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and produces about 5 cubic feet without being re­

charged. 

The portable apparatus of maximum discharge ( Fig. 
3 on the right) is adapted for large magic lantern 

exhibitions. It consists of several parts that screw to-

Fig. 2.-Small and Medium-Sized Oxygen Apparatus. 

Fig. 4.-Box of Oxylith Used as a Gas Generator. 

Fig. 5.-Small Apparatus Used as a Gas Generator. 
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gether and are packed in a small case. The apparatus 
presents the advantage of being easily carried on a 
voyage. It produces about six cubic feet without being 

recharged. It includes two reservoirs, one of them for 
holding the water, which attacks the oxylith, from 
above, in a perforated basket. 

The oxygen produced in the d ifferent manners above 
described is under a slight pressure. If it is necessary 

to increase the pressure, it is stored up beforehand 

in a gas bag. The method of  procedure is represented 
in Figs. 4 and 5. Fig. 4 represents a case in which 
the box o f  oxylith is used as a gas generator, and 

Fig. 5 that in which the gas generator of small d i s­
charge is employed. In order to fill the gas bag, the 

latter is affixed to the tube of the washing bottle and 
the cock is  opened. At the end of  ten minutes, the 

bag will  have been filled. After this, the cock is  closed 
and the bag is separated from the apparatus. Its capa­
c ity is about a cubic foot. The washing bottle contains 

nothing but water. It is also interposed as a saturator 
between the gas bag and the inhaler. If the inhalation 
is completed by a volatile substance, such as bromo­
form, terebinthine, thymol, menthol, etc. ,  such sub­
stance is poured upon the filter of cotton wadding. As 

may be seen from what precedes, M. Joubert's discov­

ery has made of oxygen a convenient and cheap agent 

tl1itl"':i�ithin reach of every one. C' , ','," 
, ".� THE RENA�;-;-;HE BAy:!�;�d t:, E� 

How greatly wide of the mark academic discussions 
of military m

'
atters may lead us, has been well illus-
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trated in the matter of the United States army bayonet. 
The increased range and great accuracy of the modern 

rifle, and the good use of it made by the Boer sharp­
shooters in their late war, had led to the belief that in 

future wars fighting would be carried out at so great 

a range that the bayonet would seldom be brought 

into use. It was considered that the losses by an at­

tacking party would be so great that they could never, 

or at least very rarely, hope to take intrenchments by 

storm and turn the enemy out by hand-to-hand fighting. 

Our own ordnance officers were so much Impressed with 

these supposed facts, that in the new Springfield army 

rifle, which was being manufactured at the time of 

the opening of the Russo-Japan war, the bayonet was 

practically abandoned and a small ,  round steel rod, 
about a quarter of an inch in diameter, substituted in 

its place. The rod was a perfectly useless element in 
the rifle, being too weak for hand-to-hand fighting­
indeed, its existence in the rifle at all must be looked 

upon as a concession to long-established habit. 
The Russo-Japan war has taught us that the bayonet 

is by no means an obsolete weapon. In the fierce fight­
ing at Port Arthur it w as used freely both by day and 

night. Positions were taken, retaken, taken again, to 

�Fig. l.-Portable Oxygen 

Apparatus. 

be retaken once more, 

and in every case the 
work was done in hand­

to-hand fighting, and 

with the bayonet. The 

estimate as to the losses 

that attacking troops 

will stand before they 

break and retreat, has 

been shown, at least in 

the case of Japanese 

troops, to be entirely at 

fault. An attack that 

lost twenty-five per cent 
of its forces was sup­

posed to end in failure; 

but the Japanese have 
lost twice and three 

times that number in 

the face of a most mur­

derous machine gun 
and rifle fire, and the 

remnant has swept on 
to turn the enemy out 

of the trenches at the 

point of the bayonet. The evolution of the United 

States army rifle, during the past two years, is shown 
in the accompanying illustrations. The o riginal pat­
tern of the new Springfield army rifle, designed to 

replace the Krag-Jorgensen, was built with a 30-inch 
barrel and it was provided w ith a 14 -inch-diameter 

round steel rOd, which took the place of the ordinary 

bayonet of  sword or triangular shape. This piece had 

a velocity of 2,300  feet per second, and it fired a 220-

grain bullet with a charge of 43 .3  grains of powder. 

I n  addition to having the highest vel ocity, it  was the 

lightest of the best-known military rifles. S ince the 

rifle was light and its energy unusually high, with 

such a heavy charge the recoil was, of course, exces­

sive; and this was one of the objections urged against 

the new type. The wear on the rifling is also very 

severe. The ballistics of the p iece, however, are excep­

tionally fine, its maximum ordinate for a 1 ,000-fCrot 

range being only 20.6 feet, as against 25.8 feet
' 

for the 

Krag-J orgensen. 

Five thousand of  the Springfield rifles w ith the 

3 0-inch barrel were ordered for trial in the field ; but 
while these were under construction, the Ordnance 

Board decided to design one that could be issued to 

both branches of the service, cavalry and infantry. 
Accordingly they cut off 6 inches from the barrel , re­

ducing it to 24 inches, or 2 inches ,longer than the cav­

alry carbine. They carried the hand protection from 
the middle band, at which it stopped in the 3 0-inch 

barrel type, up to the second band, thus practically 
covering the whole barrel. This piece also had the 

The New Springfield Army Rifie, Showing the Discarded Rod Bayonet and the Formidable Sword Bayonet Which Has Been Adopted. 

THE RENAISSANCE OF THE BAYONET, 
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rod bayonet, which was carried permanently below the 

barrel in the position occupied by an ordinary ramrod 
in the old muzzle-loading musket. The rod, it should 
be mentioned, was provided with a catch, which en­

abled it to be drawn forward until several inches of it 
projected beyond the muzzle for use as a bayonet. 

The five thousand 3 0·inch barrel rifles were never 

issued except for purposes of test. The manufacture of 
the 24-inch b arrel type was commenced, and over one 
hundred thousand were made, and were to have been 

issued on the first of January, 1905 .  But the reports 

received from our army officers detailed to observe the 
Russo-Japanese war spoke so favorably of the good 

work done by the bayonet that a committee was ap­

pointed to consider the whole question, with the result 
that the type of sword bayonet shown in our illustra­

tion was adopted. The bayonet which has finally 
been adopted, i s  1 6  inches in length. This adds to the 

total l ength of the gun, from butt to point of bayonet, 

the 6 inches which were lost when the barrel was re­

duced from 30 to  24  inches in length . The bayonet is 

made of a quality of steel which will take and hold a 

fine edge, and it is supposed to be kept sharp at all 

times. The front of the blade is sharpened throughout 

its entire l ength, and the back is sharpened to a length 
of 5 inches from the point of the blade. There can b e  

n o  denying that the general appearance of t h e  gun i s  

greatly imprQved, t o  s a y  nothing of the great increase 

in its efficiency by the substitution of the sword bay­
onet for the old ramrod type. 

. . .  � . 
START OF THE OCEAN RACE. 

The pos itions of the yachts soon after the start of the 
3 ,OO O'mile ocean race for the Kaiser's cup, which took 

place under gloomy skies and in a raw and chilling east 

w in d, seemed to the eye of many of the yachtsmen who 

wit nessed it to be prophetic of their position at the 

fin ish. There was a l ight head wind and a decidedly 

lu mpy sea, which served at once ' to demonstrate the 

relative ability of the ccmtesting yachts under two. very 

material and important conditions ; for while the 'wind 
was about the worst possible for the square-rigged ves­

sels, it showed the fore-and-aft yachts to their best ad­
vantage ; whereas the short, steep seas, which did 

not bother the big fellows, were particularly trying 

to the smaller craft, and especially to such as carry 
the spoon-shaped bow that has become so fashion­
able in late years. The starting line at the Sandy Hook 

l ightship was laid so that the yachts had to go over on 

the port tack. At the preparatory gun the schooners 

and the one yawl entered in the race were grouped con­
veniently near to the line, with the big "Valhalla" a 
quart.er of a mile to the northeast, and "Sunbeam," 

"Fleur-de·Lys," and "Apache" yet further away, the 

last·named haYing fully a mile and a half to cover be­

fore she crossed.  "Valhalla" and "UtowRtna" went over 
on tne wrong side of the commit.tee boat and, of course, 

were recalled,  and the big ship had to pay the penalty 
of losing something like three-quarters of an hour in 

the l ight air before she finally got across between the 
lightship and the committee boat. 

There was but l ittle of the preliminary maneuvering 

which is  one of the interesting features of an "America" 

cu p race, the skippers evidently realizing that in a 

3 ,OOO-mile race, which m ight last anywhere from fQur­

teen to twenty-one days, or even longer, the mere ques­
tion of weather position at starting was not worth con­
sideration. The first to cross the line was the "Ailsa" 
at 12 .15 ,  and close at her heel s, but to l eeward, was 

the schooner "Hildegarde." Half  a m inute behind was 

the stately three-masted schooner " Atlantic ."  A min­
ute l ater came the record-holding schooner "Endy­
mion," and half a minute behind her mas the schooner 

"Hamburg," on which the hopes of Germany are cen­

tered. The "Thistle" crossed about three minutes. be­

hind the "Ailsa," and these five boats formed a divi­

sion by themselves. The little "Fleur-de-Lys," which 

essayed to sail from Sandy Hook to the starting line, 

w as nine minutes behind the "Thistle." Five m inutes 

later the veteran " Sunbeam" made a charming marine 

picture, as she swept over the l ine, and three minutes 

astern of her came that handsome bark, "Apache:' 

"Utowana" and "Valhalla," which would have crossed 

close at the heels of the s chooners had they b een on 

the proper side of the committee boat, did not get 
across until twenty to thirty m inues l ater, the "'uto­
wana" going over the l ine at 1 2 : 55 or forty minutes 

behind the "Ailsa ; "  and the "Valhalla," which went 

into irons in returning for a true start, did not get 

across until five minutes past one. 

The "Ailsa," with a new raCing mast several feet 

longer than her old mast, evidently was wearing her 

old mainsail, for there looked to b e  six or eight feet be­

tween the jaws of the gaff and the hounds. She spread 

a j ib-headed j igger, and her small j ib-headed topsail 

wanted many feet of reaching her topsail halyard block. 

Altogether, she looked to have a very snug spread of 

sail for the trip, and shoul d she b e  caught in a blow, 

by using her long gaff at the foot of a storm trysail ,  
a n d  a storm jib, s h e  should be a b l e  to take the worst that 

comes her way. She pointed high and slipped along very 

sw eetly, pulling out rapidly ahead of "Hildegarde." But 
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the big "Atlantic," carrying what is practically her full 

racing rig, was j ust astern, and closing up steadily on 
the leaders, she quickly passed to windward of the 

"Hildegarde," dreW] through the lee o f  "Ailsa," and foot­

ing surprisingly fast in the light air, and looking fully 
as high as the yawl, she began to demonstrate that 

her reputation for fast work to windward was well 

earned. A few cables'  length astern of these three were 

the " Endymion" and "Hamburg," and there was much 

speculation as to how the WatsQn schooner, probably 

the best b oat of any kind the late designer ever turned 

out, would do against the well-tried ocean racer. The 
question was not long in doubt, for in spite of her 

greatly reduced rig, the long, lean craft, rising and 
falling to  the seas w ith an easy rhythmical motion that 

won the hearts of the yachtsmen on the accompanying 
tugboats, caught and quickly passed the "Endymion" 

and began rapidly to cut down the lead of the "Ailsa." 

She seemed to be making even easier work of it in the 
short seas than was the "Atlantic." She pointed as 

high, and at times seemed to hug the wind even closer, 
and she warranted the statement, recently made to t.he 
writer by Mr. Gardner, the designer of the "Atlantic," 

that the Watson boat was the "Atlantic's" most dan­
gerO'us c ompetitor_ The New York Yacht Club tugboat, 

from which we watched this most interesting start, fol­

lowed t.he yachts until they had made about fifteen 
knots on their first leg. The tug finally" steamed up 
abreast of the l eader, the band playing the national an­

them, and wished her godspeed on her long passage. 
She then dropped back to the "Atlantic's" German 

rival, and the "Hamburg" was bid adieu to the 

strains of the German national anthem. As the yachts 

vanished in the mist, it was seen that "Atlantic" was 

in the l ead by about a quarter of a mile, and that 

"Hamburg" not only seemed to be just about holding 

her own, but was pointing higher. A steam yacht 
which followed the "Atlantic" all night reported that 

at 7 : 45 the "Hamburg" was leading and one mile to 
windward of "Atlantic ."  A few cable lengths astern 

of "Hamburg" was "Ailsa," with "Hildegarde" fQot­
ing about as fast as the yawl, but far to leeward. 

"Thistle," whose owner is largely responsible for the 

revival of interest in ocean racing, did not seem to. be 
doing so well to windward in the light air and chO'Ppy 

seas. Her turn, however, will  come when the wind 

fr eshens and sheets can be started in a reaching breeze. 

"Endymion" was the first of the yachts to break tacks, 
which she did soon after  being passed by "Hamburg," 

being soon lost to s ight in the haze over toward the 

Long Island shore. The l ittle "Fleur-de·Lys," which 

carries the only lady in the race, the daught.er of the 
owner of the yacht, was holding up so high, and footing 

so well, and withal taking the sea so comfortably, as to 
augur well for her ocean passage. The New York Yacht 
Club boat picked up every one of the racers in t.urn, 
treated them to' some national air, three hearty cheers, 
and a hearty godspeed. "Sunbeam," "Apache," and 

"Valhalla," hugging the light air as closely as their 

sharply·braced yards would allow, but h eading never­

theless for the South African coast, were the last to 
be spoken, and as the strains of "Rule  Britannia" were 

wafted oyer to the stately "Valhalla,"  she vanished in 

the mist, the last at the start, but not by any means 
necessarily to be  the last at the finish of this splendid 

ocean contest. 
.. . . . . 

The Curre nt SupplelUe nt. 

The English correspondent of the SCIENTIFIC AMERI­

CAN concludes his interesting discussion of the Hy­

draulic Power Works on the River Glommen, Norway, 
in the current SUPPLEMEN'l', No. 1534 .  Excellent illus­

trations accompany this last installment. Fifteen years 
ago many engineers looked askance on the use of con­

crete. Nowadays there is hardly a structure which 
does not depend in some way upon the use of concrete, 

or concret e reinforced by steel. An excellent article on 

the wide use of reinforced concrete will,  therefore, 'be  
read with considerable interest. Mr. Dugald Clerk's 

recent course of lectures on the gas engine is  abstract­

ed. Lead pencils we use every day are described and 

illustrate Ci .  Karl F. Kellerman writes on copper as an 

algiCide and disinfectant in water supplies. The limits 

of sensibil ity of odors and emanations is discussed by 
M. Berthelot. Frederick V. Coville writes interesting­
ly on desert plants as a source of drinking water. The 

printing telegraph invented by John C.  Barclay of 
New York, and experimented with successfully last 

December, is  fully described. 

• • • • 
The steamship "Terra Nova" has been dispatched 

from London to relieve Anthony Fiala, head of the 
Ziegler North Pole Expedition. She will go to  Franz 

Josef Land in s earch of the expedition headed by Mr_ 

Anthony Fiala of Brooklyn, N. Y., on board the steam­

ship "America," fitted out by Mr. William Ziegler, of 

New York, to attempt to reach the North Pol e  by way 

of Franz Josef Land. 

The "Terra Nova" is coaled and provisioned for 
eighteen months. Drs. Samuel Jackson and Frederick 
M. Mount are among those on board. The crew are 

mostly Scandinavians. 

Electrical N otea. 
Continuous Current of Seventy Thousand "V olts.­

French electricians have prided themselves on attain­

ing a voltage of 60,000 volts in  alternating current for 

industrial establishments. Now, it seems that M. 
Renethury has attained 70,000 volts in continuous cur­

rent. Three dynamos coupled in series give under 

th is voltage a PQwer of 70 kilowatts, the current hav­

ing an intensity of 1 ampere. The difficulty he en­

countered in avoiding sparks, owing to the difference 

of potential ,  500 volts, between two. segments of the 

commutator, was overcome after various experiments 

and trials by placing a condenser after each segment. 

Many experiments were also conducted for determin­
ing the most advantageous insulator. This is not M. 
Renethury's only feat. He O'riginated the hydro-elec­

tric installation of Lausanne, in which 5,000 horse­

power is transmitted under the tension of 25,000 volts 

in continuous current. 

The state railroads of Prussia are to use D e  Laval 

steam turbines combined with dynamos for lighting a 

certain number of express trains. The turbine and 

dynamo are built together in a compact group, which 

is  then mounted upon the 10cQmotive boiler.  The tur­

bine is said to give 20 horse-power and run at 20 ,000 

revolutions per minute. The dynamO' which is used 

htre will furnish 180 amperes at 68 to 9 0  volts. Each 
car of the train is provided with a battery of 32 stor­

age cells. The incandescent lamps used for lighting 

the train will run at  48 volts. The difference in volt­
age is absorbed by an iron wire resistance on the same 

principle as the resistance used in a Nernst ' lamp, so 

that the tension at the lamp remains constant in spite 

of the variations in the battery during the charge and 

discharge. General ly, the dynamo and battery are 

run in parallel,  and a special device consisting of a 

red lamp placed in the motorman's cab is used. The 

lamp l ights up whenever the voltage of the storage 

battery becomes equal to that of the dynamo, and indi­

cates the moment when the charging of the l atter is  to 
be stopped. 

In a paper presented to the Academie des Sciences, 
M. EinthO'Yen describes a new form of sensitive gal­

vanometer which he has devised, together with some 
experiments which he carries out by applying th is 

very sensitive method of measuring electric currents to 

the study of the el ectrical condition of the human body. 

I n  the latter case it is especially the electric effects 

produced by the heart which h e  observes.  The new 
galvanometer is one of th e most sensitive which is 

known, and at  the same time very p recise, so that the 

smallest variations of current can be measured, down 

to  10-12 ampere. It is formed of a silvered quartz fiber 

which is stretched like a violin cord between the poles 
of a powerful electro-magnet. When a small current 

passes in the wire it is deflected perpendicular to' the 

lines of the field and the deflection can be measured di­

rectly by means of a microscope carrying a micrometer. 

The sensitiveness of the instrument can be regulated 

by adjusting the l ength of the wire, so that it will 

measure in the region of 0.001 down to 10-" amperes. 

The movement of the wire and its variations can be 

registered by the photographic method. The image of 

the middle of the cord, m agnified 600  diameters, is  pro­
j ected upon a slit which is p!aced perpendicular to the 

image. I n  front of the slit is a cylindrical lens whose 

axis lies perpendicular to the slit . A photographic 

plate receives the image which is thus concentrated to 

a point, and by moving the plate a curve is obtained 

which corresponds to the current variations. The 
image of a scale is projected O'n the plate at the same 

t ime in order to measure the curves. The new instru­

ment allows of making measurements which could 

only be observed heretofore with the electrometer. One 

of these is the study of radium, which is now made 

with a gold-leaf electrometer. It  will prO've especially 

useful in physiological work for studying the nerve 

currents. I n  the case of the frog we observe the cur­

rents of the sciatic nerve, for instance. The electric 

action of the human heart has been observed h ereto­

fore with the Lippmann electro-capill ary instrument. 

The muscular shO'cks of the heart-beats are known to 

produce variations in the electric potential of the 
organism, and this was brought out by Waller in 1 8 9 9 .  

The currents a r e  registered with t h e  Lippmann instru­
ment, but this has m any disadvantages, owing to the 

inertia in the oscillations of the mercury column. The 

present instrument is more sensitive and works more 

quickly, as the light quartz fiber, in spite of its l ength, 

has but l ittle inertia and can register the variations 

of current more exactly, and again, the displacement is 

proportional to the current. M. E'inthoven has ob­

tained a series of curves in the shape of regular waves 

which correspond to the h eart b eats and show how the 

electrical effect varies. The effect is, in fact, quite con­

siderabl e and ind icates the great variations of electric 

potential in the different parts of the body which 

accompany the muscular shock of the heart. The 

waves he obtains are similar in form to those of the 
Marey cardiO'graph register. 



Freaks ot· the '.I'orllado. 

'1'0 the Editor of the SCH;NTmIC AMERICAN : 

In the Associated Press dispatches conceTning the 

recent tornado in Oklahoma, mention is  made of the 
occurrence of some remarkabl e  phenomena which can­

not be explained by our accepted physical laws. Among 

these is  the statement that "all the corpses in the track 

of the storm were found to be without shoes." "In 

some instances the  hair  was  taken from the head with­
out injuring the scalp beneath." Similar storms have 
been reported w,ith li lH) curious phenomena, such as 

the removal of the feathers from one-half of a chicken, 
leaving the bird otherwise uninjured : driving of a 

piece of straw s everal inches into the trunk of a 

tree without breaking the straw, etc.  

As such manifestations serve at.; the basis for the 

study of an unknown element in physics, i t  would be 

of great value if as many auth enticated instances of 

thi s  character could be accumulated as possible. 
The undersigned would be very glad to communi­

cate with persons having personal knowledge of such 
unusual phenomena found associated with tornadoes 

and cycl onic storms; F.  PAltK LEWIS . 
454 Franklin Street, Buffalo, N. Y. 

• f .  � .. 
"'- nother Expla n ation of t he Sto ne Ball'... Motion. 

'1'0 the E'ditor of the Scm.xTIFlc  AlHEHICAl'\ : 

1 submit the following explanation of the moving 

stone phenomenon : 

Marion is located in a l imestone region, beds of 

which underlie the entire city. I n  a northerly direc­

tion from the cemetery are several quarries, hence fre­

quent bl asting. The bed of stone transmits the vibra­
tion to the base of the monument, causing the pedestal 

to vibrate from north to south suddenly, but from 

south to north more evenly. Now, as the pedestal 

moves south w ith a j erk, the ball remains stationary. 

But when the pedestal moves north, its motion, being 

slower, overcomes the inertia of the ball, causing it  to 

move south, o r  revolve. 

As to the orientation : West of the city a s ewage 

disposal plant has been under construction. The con­

tractol' encountering beds of l imestone, proceeds to 
blast through them, causing east and west vibrations, 
which causing a compound motion of the ball, makes 

a spot. in the south side appear to move east. 

'1'0 illustrate the motion of the side of the ball next 

the base, take a yardstick, place a dollar on it, and hold­

ing the stick firmly, with the hand resting on a table, 

strike the end with a l ight hammer. The dollar will 
move toward the end struck. JOHN H. GILLOOLY. 

Cochranton, Ohio. 

. ' . .  
Fi ..... t A l"i tluuetie P ublished in t h e  U nited Statfls. 

'1'0 the Editor of the SCH:�'J'n'lC A M EB LCAN : 

In notice of death of Col .  Nicolas Pike ( SCIENTIFIC 

AMEBJCAN , April 22 ,  1905 ,  p. 3 2 2 ) it is stated that 

"Among the curiosities he leaves is a three-sheet auto­
graph letter from Washington to his uncle, Nicolas 

Pike, commending him as the author of the first arith­

metic published in the United States ." 

But the author ( Pike ) and George Wa�hington to the 
contrary notwithstanding, Pike's book was not the 

first arith metic published in this country. Pike's arith­

lll etic was published at Newburyport, Mass. ,  in 1 788 .  

Hodder's arithmetic was reprinted at Boston, Mass. , 

1 7 1 9 ;  but that book was not by an American author. 

An arithmetic was published at Boston, Mass., 1729,  

anonymously, but supposed to be by,  and is accredited 
1 0, Isaac Greenwood, a Harvard professor, which is be­
lieved to be  the first arithmetic by an American author 

Jlubl ished in the United States . It antedates Pike 59 
years. 

Several al'ithmetics by foreign authors were reprint­

ed here before the appearance of Pike's scholarly work. 

S ee "Notes on American Text-Books on Arithmetic," 

hy .J ames M. Greenwood and Artemas Martin, Report of 
Commissioner of Education for 1 8 9 7-98,  pp. 7 9 6  and 

802-809,  where ,Vashington's letter will b e  foun d. See 
al so Cajori 's  "History of Mathematics and Mathematic­

al Teaching in the United States," pp. 45-49 ( Washing· 

ton, 1890 ,  U. S. Bureau e Education ) . 
"The youths' Ass istant," by Alexander McDonald, 

w as published at Norwich, Conn., in 1785, three years 
before Pike's book. 

"El ementary Principle" of Arithmetic," by Thomas 

Sarj eant, was published at Philadelphia in 1788 ,  the 

same year as Pike's book. AHTEl\I A S  MAllT IN.  

U. S. Coast Survey Office, Washington, D. C.  
• •  I • 

The " 11llack Boy G u n  • •  " 
To the Editor of the SCIENTIFH' AMEHlCA N :  

I write to you at this t ime at the request of a few 

friends, who are deeply interested in one of the pro­

ducts of Western Australia, namely, what is  known as 

" black boy gum." I do not know what the technical 

];lame of it  is. Much has been said about it, but we 
have heard of no real practical analysis and sugges­

tion as to what commercial value it has, or what useful 
products may be derived from it. There are millions 

Scientific America.n 
of tons of it, and it can be very cheaply placed on board 
ship. It  is  highly inflammable, and has been suggested 

as an excellent composition for fire kindlers. As a 
gum, we suppose it may be an excellent base for var­

nish or a sealing wax. The aboriginals employ it in 

sticking on their spear heads, etc. From th e  smell of 
it we would consider that it  possessed some chemical 

properties that may b e  of commercial use, it may be in 

the healing arts or medicin e. The bees utilize it  large­

ly, and the honey gathered whi l e  it  is  in blossom pos­

sesses its peculiar flavor. The leaves of the tree re­
semble a great grass bulb top, with the flower growing 

out of the top. The whole of the stem is  of  gummy 

scales. The diameter ranges from 4 inches up to 1 2  
o r  more inches, and the height t o  1 2  o r  1 5  feet. They 
grow on ironstone ridges very thickly together. The 

core is quite soft, and one or two blows with the ax 

will lay them at our feet, but some of the best gum is  

immediately under the surface, and can be dug up w ith 

no trouble at all .  A man could cut and load a great 
many tons in a day, as it is  light and convenient to 
handle, only it  is  a bit sticky. Now, we wish to ask 

the favor of  your assistance, knowing that through 

your most valuable paper you have access to the best 

means of  ascertaining the real value of this commodity. 

You doubtless know of some firm who will have enter­

prise enough to find out the chemical properties, etc., 

of  this article, and who would probably develop from it. 

a new industry. vVe have no means of applying the 

requisite tests in this State, but we should be most 

willing to undertake the 8hipment of an unlimited 

quantity if we had the bona fides of a good firm, Amer­

ican, British, or Continental. I n  the mean time, I pos­
sess a small parcel of a few pounds weight cleaned and 

ready for analysis, and would forward it to a reliable 
firm for a genuine test. GEORGE JOHNBTON. 

Sterling Terrace, Albany, Western Australia. 
., ' .  I • 

'V isdolu 01" t h e  A lIlalgaulatio ll ot· t h e  Line and 
.r�Il�:illeel· C o r p s  o f  the Navy. 

'1'0 the Editor of the ScmKTTFIC Al\iEIlICAN : 

There has been a great deal said against the amal­

gamation of  the line and engineer corps of the navy, 
which took place by act of  Congress in 1899 ; but if the 

subject is carefully studied, it. will be seen that it is 
the best arrangement. 

The engineer corps was not abolished, and the stand­

ing of the engineer was not degraded, as has been said, 
for the line officer is now an engineer officer. Those 

who are not competent can qualify themselves in 
either branch, if  below forty years of age, and all the 

younger ones can easily be given a training which 
will make them competent. Every commissioned officer 

doing deck or engine duty on a ship should b e  trained 
to do either, in case part of the complement is killed in 
action . 

No commanding officer who is not an engineer has 
the knowledge which will enable him to get the best 

results out of his ship. '1'00 often do commanding offi­

cers, who are without engineering training, treat the 

engine department as if  it did not belong to their ship 

at all ; and instead of helping along the officer in 

charge of it, many obstacles are often thrown in his 
way, and it is very hard to keep the department in a 
thoroughly efficient condition. All commanding offi­
cers should know what can be gotten out of the ma­

chinery and the men of the engineer force under differ­
ent conditions, and also they should thoroughly under­

stand the difficulties to be surmounted in overhauling 

and making repairs, and keeping the department in a 
thoroughly efficient condition. They would then cer­

tainly think the engine department as much a part of 

their ship as any other, and would always lend it a 
helping hand. 

There was no mistake made in the amalgamation of 

the line and the engineer corps of the navy. What the 
navy needs is more officers. Those that desire to, can 

qualify for engineering duty only. When there are 

su fficient commissioned officers to give each ship the 

number for engineering duty that she needs, there will 
be a great improvement. A battleship should have a 
chief engineer and six assistants, commissioned offi­

cers, instead of a ch ief engineer and one aSSistant, as 
is the case at present. This shortage of commissioned 

officers has thrown great strain on those doing engi­

neering duty on the ships. 

The warrant machinists are a worthy class ; there are 

doubtl ess some exceptions, but the greater part of  

them have neither the education nor the training to  

fit them for  engineer officers. An educated engineer 

officer is necessary to obtain the best results. 

There is really nothing necessary to the proper run­

ning of a ship in either deck or engine department 

that cannot b e  accomplished, with appl ication, by an 

educated person brought up to sea life. If one has 

never seen a ship or a machine shop before, the United 
States laws allow him to qualify as

' 
master of ocean 

steamers in five years, or qualify as chief engineer of 
ocean steamers in six years. in the merchant service. 

Those who wish to specialize along the lines of design­

ing and building machinery and ordnance, and other· 
wise, can do s·o, as particu lar aptitud e  shows itself, 

As years go by, the mechanical appliances on board 

ship are increaSing. Every part of a gun is a machine. 
Everything is done by machinery. Seamanship has 

gone, and all that remains is handling a ship under 
steam and the navigation. What is needed now is 

engineers with training in navigation and in handl ing 

steam vessels. The all-around training and manual 

dexterity of Admiral Cochrane, R.N. , who could show 

every man aboard, except the doctor, how to do his 

work, is as much needed now a s  i t  was·  then. 
A CHIEF ENGE'\EER NOT IN THE NAV Y .  

N e w  London, Conn. 

E ngiDeering N ote�. 

A large viaduct is  to be constructed across the 

river Indus at Khushalgarh, one of the largest rivers 

in India. The bridge is  to be of the double-deck type, 

carrying the railway on the top, with the roadway be· 
low. It  will have a 470-foot cantilever span and an 

"anchor" span of no less than 303 feet. 

Some new records in railroad speeds may be antici­

pated in France. A great effort in this direction is 

to be carried out experimentally between Paris and 
Bordeaux. The Orleans Company is constructing a 
special engine, which is to take an express through 

the j ourney in six hours. As the distance is about 

3 7 2  miles, th e  rate of speed will have to be about 7 4 1h  

miles p e r  hour f o r  s i x  consecutive hours. 

The new Allan transatlantic  turbine steamer "Vir­

ginia," which is the sister ship to  the "Victorian," at­

tained a speed of 1 9 ',i4  knots against the tide and 20 

knots with the tide during her trial trip on the river 

Clyde. The contracted speed was 1 7  knots.  The "Vir­

gin ia" is similar in every respect to the pioneer At­

lantic turbine l iner "Victorian," described in these 

columns. 

In a well-written article published in Revista Militar 

( Rio Janeiro ) ,  Major P. Ferreira Netto presents a 
very thorough review of modern explosives, some of 
his information being based upon an article published 

in the SCIENTIFIC Al\iEmcA� SVPI'LI,MI';NT, which article 

he quotes with approval . From what w e  read, we take 

it that Major Netto considers the essay by Mr. Sy a 

most valuable contribution to the chemistry of smoke­
less powder. Major Netto is  a military engineer of some 

note and visited this country several years ago to 

study our military improvements, and l ikewise for the 

purpose of making arrangements with one of our 

smokeless powder makers to build a factory in Brazil. 

For some time past experiments have been carried 

out in England with several media such as w.estrumite, 
and so forth, for overcoming the dust nuisance on the 

high roads, which is created more especially by auto­

mobiles. These materials, however, have proved only 

partially successful. The results of some later experi­
ments in this direction which have been carried out in 

Liverpool were recently described by Mr. A. Lyle Rath­

bone, deputy-chairman of the Liverpool Health Commit­

tee in a lecture at Liverpool.  The surface of a selected 
roadway was coated w;ith creosote oil mixed with resin. 

This mixture gave the cleanest and nicest appearance 
while the surface coated with ordinary petroleum was 

the least lasting ; next in order came m ixtures of creo­
sote oil with tallow, and hot creosote oil .  Heavy coal 

tar waste oil  lasted rather longer than the creosote oil , 

and was very much cheaper. Considering the experi­

ments as a whole, the result woul d seem to point to 

eventual success with the use of some classes of oil  in  

the place  of  water on macadam roads. 

An interesting application of the gasoline motor for 
marine purposes was recently demonstrated upon the 

arrival in the Thames of the auxiliary vessel " Sirr:)." 

of 500 tons from Dordrecht. This vessel is a three­

masted schooner, and with the large area of sails pro­

vided in a fast boat on the high seas. The craft, how­

ever, is  also intended for service upon canals,  for 

which purpose the masts are hinged, thereby enabling 

them to be lowered for passage beneath bridges. When 

the sails are unavailable the boat is propelled by a gaso­

line motor. There is a small single propeller placed 

well below the water line. The motor is placed right 

aft so as to reduce the l ength of shafting as much as 

possible, and is controlled from the poop by means of 

a hand wheel and lever. The provision of this auxil­

iary power was strongly emphasized upon the arrival of 

the vessel in the Thames. Instead of waiting for the 

tide, or requisitioning a tug, the vessel was driven up 
by the gasoline motor at a steady speed of s ix knots, 

and as the masts were lowered could pass beneath the 

bridges easily. Such a combination of wind and mo­

tor power presents many possibilities, since a vessel so 

equipped has great economy in power, ease in working, 
an d adaptability to circumstances. The " S irra" was vis­

ited by many marine engineers interested in the prob­
lem of river navigation during her stay in the Thames. 

It  afforded a concrete' example of how the question of 
d ealing with canal traffic may b e  efficiently and eco­

nomically handl ed.  Such a system i s  much cheaper 

than electrical towage both from point of initial ex­
pense and maintenance, and far more exped itious than 

animal traction for canals and similar waterways, 



AMERIOAN RAOING OARS FOR THE INTERNATIONAL 

OUP RAOE. 

Attention has been drawn to the nearness of the clas­
sic Bennet cup race by the shipment abroad recently 
of two o f  the American cars which are to represent our 
country this year. After the disappointment the Am­
erican public has had in the performance of the 
machines that have represented us heretofore, it is 
gratifying to know that this time, if  we do not win, 
i l  will not be because we have not truly representative 
machines, composed of the best material and put to­
gether with the greatest skill that America can pro­
duce. 

The 140-horse-power Locomobile racer shown on this 
page is owned by Dr. Hl. E. Thomas, of Chicago, Ill. 
It was specially designed by Mr. A. L. Riker, and con­
structed under his supervision at the Locomobile Com­
pany of America's factory in Bridgeport, Conn. Instead 
of following the usual custom of building a racer first 
and developing a touring car from it, Mr. Riker has 
proceeded in the reverse orde r ;  and the huge racer is 
simply an enlarged model of the touring cars the firm 
is at present producing. Cars of this type have had a 
thorough test in tours and endurance runs during the 
past three years, and their reliability is well known ; 
so it is reasonable to suppose that the driver of the 
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also visible in this view, as well as the steering rod 
running forward to the front wheels from the bell 
crank depending from the frame, and which is moved 
by worm gearing at the foot of the steering column 
when the wheel is turned_ The carbureter is of the 
automatic type, with an auxiliary air valve in the ver­
Hcal elbow on the left-hand end, and the main air inlet 
through the pipe below the branch pipe to the right­
hand pair of cylinders. This pipe draws hot air from 
around the exhaust pipe on the opposite Side of the 
motor and has, besides, a shutter ( seen open in the 
portion of it beside the carbu reter ) through which cold 
air can enter and regulate the temperature of the air 
supply. The t.wo small levers below the steering wheel 
operate a piston throttle valve in the carbureter, and 
slide the igniter cams respectively. The long vertical 
lever in the center of the machine throws the clutch 
in or out directly in case the pedal connection should 
fail. This lever can b e  s een better in the other view, 
which shows the exhaust valve side of the engine, with 
the huge 3-inch exhaust pipe. One of the arms of the 
l eather-l ined flywheel clutch is visible in this view at 
the rear end · of the casing below the motor, and 
through the step for the mechanic. On the dashboard 
is seen the oil tank, with its row of eight sight feeds 
connected by a pipe to its bottom. By squeezing the 

wheel base is 109 inches and the tread, 54. The frame 
is of pressed steel and nickel steel is used throughout 
the car as far as possible. Ball bearings are used in the 
wheels and transmission. The latter gives three speeds 
and a reverse. The gears and their shafts are cut from 
single billets of steel. The transmission gives a speed 
reduction of 1 to 3 on the low gear, 1 to 2 on the second, 
and there is none on the high. The large size of the 
sprockets is to be noted. All of these have 3 8  teeth. 
l � -inch pitch, % -inch Diamond chain is used : 
The drive is direct on the high speed, and at 900 
R. P. M. of the motor, the car should make 90 miles an 
hour. The engine is one of the largest entered in the 
race, surpassing in size all of those on the French cars 
which are expected to compete. ( See SCIENTIFIC AM�JR­
ICAN for May 6th, 1905, for the sizes of some of 
these. ) Its bore and stroke in millimeters are 1 8 4 .  
T h e  horse-power that it is capable of developing under 
the best conditions is in the neighborhood of 14 0, al­
though the horse-power contracted for by Mr. Thomas 
was only 90. A brake test has shown 95 horse-power at 
700 R. P. M. That it has ample power to hold its own 
with any foreign machine, can be s een from the fact 
that it  covered 25 miles in 35 minutes over hills recent­
ly on the north shore of Long Island, when following 
Mr. W. K. Vanderbilt, Jr., on his 90-horse-power Mer-

Rear of Racer, Showing the Exhaust Valve Side of the Engine, the Dashboard, 
and the Gasoline Tank at the Rear. 

Inlet Valve Side of Engine, Showing Cal'bureter, JUagneto, and Controlling 
Pedals and Ijevers in .Front and Beside the Driver's Seat. 

One of the Two 50-H.-P. Pope-Toledo lUachines, Which Will Represent 
America in the Race in France on July 5 .  

'I'he 1 40-H. -P. Locomohile Car. ThIS JUachine Has One of the Largest Engines 

of' Any Entered i ll tlw Race. 
THE AMERICAN RACERS FOR THE GORDON BENNETT OUP RAOE. 

racer, Joseph Tracy, will not have to contend with 
those minor breakdowns that often lose a race. 

The photographs of the machine reproduced herewith 
show clearly its simplicity. The four cylinders of the 
engine, the bore and stroke of which are each 7� 
inches, a r e  cast integrally i n  pairs, the walls being as 
light as possible without sacrifiCing strength. The 
crankshaft is of nickel steel, bored hollow to allow of 
the passage of oil to the cranks, and also to reduce 
weight. The practice of reducing weight by boring has 
been carried even to the minutest pins of the car, but 
has not b een used on any parts where it would re­
duce essential strength in the least d egree, such as the 
axles, frame, etc.  There is no fan behind the ra­
diator, which is of the corrugated ribbon type. 
The motor has mechanically-operated inlet and ex­
haust valves located in valve chambers on o pposite 
sides of the cylinders. Make-and-break igniters oper­
ated from a slidable camshaft, having special cams for 
varying the time of the spark, are used. The current 
is supplied regularly from a gear-driven magneto, but 
two sets of accumul ators and a coil are carried in re­
serve in a box on the frame beside the driver's seat. 
All these parts are visible in the picture showing the 
inlet valve side of the motor. The carbureter, spark 
and throttle levers and their connections, gear-shift­
ing and brake levers, and clutch ana Make p edals are 

rubber bulb rapidly a number of times, enough pres­
sure is placed above the oil in the tank to force it up 
and through the sight feeds for some minutes, whence it 
goes by gravity to the cylinders and crankshaft bear­
ings of the engine. The oil pump, placed horizontally 
beside the oil tank, is used to force oil periodically into 
the crank case. Another small hand pump between the 
two seats is used to put pressure on the gasoline tank at 
the rear, for the purpose of  forcing gasoline up to the 
carbureter. The exhaust pressure is not used in either 
case, the hands of the mechanic solely being relied 
upon. The centrifugal water-circulating pump is seen 
at the base of the motor in this picture also, it b eing 
on a gear-driven shaft rotated from the incased two-to­
one gears at the front of the motor. 1\0 gages 
above the oil tank show the pressure on the water 
and gasoline. Attached to the frame and the front 
axle a V-shaped arrangement known as the Truf­
fult suspension is to be seen. This device consists 
of two arms pivoted together through a friction 
jOint, which checks the frame from rebounding sud­
denly when the wheel passes over an obstruction. 
A car fitted with this d evice is said to ride smoothly at 
high speed and on an uneven road.  The Richard­
Brazier car that won the race last year was fitted with 
it . The racer has 3 V:J  x 36-inch Diamond tires on the 
front wheels, and 4V:J x 3 6-inch tires on the rear. Its 

cedes. This is a rate of 42 . 14  miles an hour. A mile in 
.42 4-5 seconds was do� in a test on a level road, and an­
other in 45 on a 6 per cent grade, which correspond to 
speeds of 8 2 . 8  and 80 miles an hour respectively. 

The two Pope-Toledo racers entered for the cup 
event are raf�d at 50 horse-power only, and are com­
paratively low-powered cars. Their general appear­
ance can be seen from thecphotograph. They are built 
on much the same lines as the Pope racers which did 
so well in Ute Vanderbilt cup race last fall .  The en­
gines are fitted with copper water jackets, which 
are a distinctive feature of  all Pope .Toledo motors .  
Jump-spark ignition is used,  the current being fur­
nished by batterie13 . The cars have sliding-gear 
transmissions, gi1ing only two speeds ahead and 
a reverse. The final drive is by chains to the rear 
wheels. Both front and rear wheels are fitted with 
4 x 34-inch tires. The wheel base of the cars is 
1 0 �  inches, and the weight of each is 2 ,1 5 0  pounds. The 
machines are constructed largely of nickel steel. Both 
cars were run about 2,500 miles in the vicinity of To­
ledo, while being t ested. 

• • • 
In S eptember last the railways of the Mexican repub­

lic had a mileage of 10,310.  This figure refers solely 
to the federal lines. and does not include those of the 
States or belonging to companies.  



"HE NEW YORK AQUARIUM. 
BY WALTER L. BEA.SLEY. 

The New York Aquarium . at Battery Park is remark­
able in more respects than one. Its attendance record 

of over 1 ,625,770 the past year, an average of 4,440 
daily, stamps it as one of the most popular show­
places provided by the city. Two years ago it 

Scientific American. 
floods of the Hudson River saturate and roil the waters 
of the bay, destroying more or less sea life in the 

Aquarium every winter, a new reservoir has been con­
structed to furnish the Aquarium with a good stored 

supply of salt water from the open ocean. This will 

permit the introduction of many additional salt-water 

creatures from along our coasts. A valuable and sue-

engage in this aquatic nature study last year. The 

length of life of some of the specimens is quite re­
markable, considering their confinement, and the fact 
that they are deprived of natural food. Among the 

oldest inhab itants are some striped bass, which have 

been over ten years in the tanks. Another veteran is 
a monster Mississippi catfish, now weighing about s ixty 

w a s  t u r n e d 

over to the 

management of 

the New York 

Zoological So­

Ciety, who for­

t u n a t e l y  
secured as the 

d irector M r .  

C h a r I  e s  H .  

Townsend, for­

merly chief of 

the Fisheries 

Division of the 

United States 

Fish Commis­

sion. Many in­
n o v a t i o n s ,  

such as light­

ing, beautify­

ing the inter­
ior, lining ex­

hibition tanks 

with rockwork, 

supplying them 

w i t h  marine 

and fresh-wa­

ter plants, s o  

that t h e  fish 

can be seen 

with a natur­

al background, 

have been in­
troduced. A 
fish hatchery 

has been estab­

lished in one 
of the large 

floor p a 0 1 s , 

where the gen­
eral public can 

view the pro­

cess of rdsing 

fishes f r o  m 

eggs. The ro­

tunda inclos­

ure, with its 
o n e  hundred 

wall tanks and 

The Sea-Cows Sprawling on the Bottom of the Drained Pool. The Fish Studio of the New York Aquarium. 

pounds, hav­

ing increased 

his w e i  g h t 

one-third i n 

four years, and 

this  in s pite of  
the fact that 

he lies dor­

mant when the 

w a t e r  g e t s  

cold, and does 
not feed at all 

from Septem­
ber to April. 

The more deli­

cate a m  0 n g 

the gayly col­

ored tropical 

fishes f r o  m 

B ermuda, how­

ever, begin to 

d ie off at the 
approach o f  

w i n t e r  a n d  
cold weather. 

s e v e  r a 1 spa­

c i o u s  f l o o r  
pools, shelters 

two thousand 

c a p  t i v e sea­

dwellers of differ­

ent kinds, l ittle 

and big, perhaps 

the largest colony 

of live fishes ever 

gathered u n  d e r 
one roof in the 

world.  Over two 
hundred different 

species are repre­

sented. The aqua­
rium also has a 

finer collection of 

brill iantly - color­

ed tropical fishes 

than is  to be 
found elsewhere. 

These include, no­

tably, the spotted 

and green morays, 

the latter s ix to 

e i g h t  f e e t  i n  

length, the blue 

and green parrot 

fish, the queer 

trigger fish, but­

terfly fish, angel 

fish, four - eyed 

fish, mud parrot 

fish, squirrel fish, 

doctor fish, and 
trigger fish. To 
suit the various 

The Sea-Cow's Dinner of Eel Grass. Feeding the Crocodile. 

To 0 b t a i n 

p h o t-o g r a phic 

r e c o r d s  o f  

some of  the 

rare s p e e  i ­

mens, a portion 

of the open 
roof is used as 
a studio. The 

desired subject 

is brought to 

the roof from 

the tanks with­

in a deep buck­
et, filled either 

with salt or 

f r e s h  water. 
By aid of a 
scoop-net, h e  

i s d e f t l  Y 
dumped in the 

waiting glass 

case. Here his 

movements are 

watched, and 

when a favor­

able attitude is 
struck, s u e  h 

as a free swim-

m i n  g 0 n e, t h e  
whole body clear­
ly outlined, the 

exposure is made. 

The Fishes' Kitchen. Preparing Dinner for 2,000 Specimens. 

One of the busi­

est places in the 

Aquarium's plant,  

and one rarely 
s een by visitors, 

is the fishes' 

kitchen. Here, in 
a roomy ice-chest, 

on tables and in 

barrels, are stored 

the n u m e r 0 u s 

food-stuffs d a i l  y 

s erved out to the 
two thousand fin­

ny guests. A stew­
ard devotes hal f 

of each day to 
preparing the di­

versified dishes, 

which by trial 
have been found 

to be  the most 

t e m p t i n  g and 

agreeable to their 

appetite. Several 

attendants a r e  
kept busy during 

the afternoon in 

serving out the 

temperatures ne-

cessary for the various species, the Aquarium main­
tains four distinct water systems, warm and cold for 

ocean species and medium and cold for fresh-water 

types. In mid-winter the water for tropical fishes is 
daily heated from 38 deg. to 70 deg., and in summer a 

refrigerator system is put into operation for the benefit 

of the trout and salmon. Owing to the fact that the 

INTERESTING GLIMPSES OF NEW YORK'S AQUARIUM. 

cessful educational feature is provided in the shape of 
well-balanced aquaria, located in the laboratory for the 

use of teachers and students from college and normal 
down to the public and private schools. Mr. L. B. 
Spencer, of the Aquarium's staff, is in charge of this  

department. More than four thousand pupils and their 

i�structors availed themselves of the opportunity to 

rations. The food 

varies to suit the size of the specimen, and consists 

of meat, sliced, chopped, or minced, l iver, fish, mostly 

cod and herring, clams, l ive minnows and shrimps. 

The Aquarium collector is kept constantly occupied 

foraging for foodEtuffs in adjacent bays and shores. 

Natural , l ive food is preferred in summer time, while 

in  winter a large amount of market food is necessarily 



consumed. Oysters and soft-shelled clams are fed to 

the drums and sheepshea d s .  They crush the shells, 

and extract the meat. A dainty dish in the shape of 

baked cornmeal cakes is  given t o  the carp.  Strips of 

cod fastened o n  a long stick, anJ let down in the tank, 
are kept moving to and fro in frollt of the open jaws 

o f  the green morays, who, if in eating mood, will  quick· 

ly reach up and swallow the morsel s . The board b i l l  

f o r  sustaining t h e  vast coll ection is $100 p e r  month . 

Thro ugh the courtesy of the director and Mr. 'vV. D e  

Nyse, in charge o f  t h e  m a r i n e  department, t h e  writer 

was afforded special facilities for obtaining typical pho· 

tographs o f  the animals around feeding-time, a favor­

able opportunity for ohtaining characteristic and l ife­

l il, e p03itions.  Among the chief attractions of the 

Aquarium at present, from the fact that they are rare 

and almost entirely new to popular eyes, are the pair 

of sea-cows o r  manatees from Lake Worth, Florida, the 

only ones in captivity at present. The first successful 

picture ever secured at close range, showing the pecu­

liar head and nostrils of this crea-

ture raised out of water in the act 

o f  taking food, is  herewith repro­

duced. I n  its Florida habitat the 

a nimal is  especially shy and cau­

tious of man, diving and disappear­

ing instantly on near aproach. Ow· 

ing t o  their st range tropical hab­

its , they are given special treatment 

and care, such as a suitabl e warm 

temperature of 70 d eg. to 7 2  deg. 

for their pool water and the living 

food.  E el-grass a n d  lettuce leaves 

s t rongly tempt their appetites . T h e  

f o r m e r  is  used in m o r e  abundance 

when obtainable. The larger speci­

men is  a femal e, eight and a half 

feet long, and weighs 600  pounds.  

Th'e m a l e  is  about two-thirds t h e  

size and weight of its  m a t e .  They 

were captured by A l l i gator .Joe,  o f  Palm Beach,  a cele­

brated hunter o f  that region.  and were tal,en i n  a large 

drag-seine.  Numerous trials were m ade for a mon th , 

and at least seven manatees broke through t h e  net and 

e " eaped, before two were finally secured. They reac h e d  

the Aquarium in June t w o  yea r s  ago, a n d  have tun­

s i ri erable swimming spate in their �ile-lined pool , twen­

t y  feet long by thirteen wide, hol d in g four feet o f  

w ,, 1  er,  which is renewed n ightl y .  Fee ding the sea­

eOW8 i s  watehed w ith llll ll l i llal i n terest by t h e  visitors .  

Mr.  W. De Nyse,  w i th a s u , p erHled handful  of eel-grass 

can coax the female to raise her head and neck com­

pletely out of the water. The manatee has a peculiar 

st ructure, having no front teeth nor hind l i m b s  nor 

h i p  .bones, but being supplied w ith a huge, beaver-l ike 

ta i l .  Its bones are said to be the 

heaviest known among mammals. 

The best view o f  the animal i s  ob­

tained when the water iR drained 

off the pool for tank-cleaning, lea v­

ing the wh o l e  form strikingly out­

l ined.  When this is  done, the large 

female rolls upon her back,  and r�­

mains i n  this position until t h e  

w a t e r  returns. 'fhe pail' h a v e  a 

habit of keepillg close together, 

and rubbing noses at intervals.  The 

Am erican home of t h e  manatee is  

The I n d i an River and l agoons a n tI 

Everglades of the eastel'll coast o r  

Fl orida.  

The nine-foot croco d i l e  from the 

F l orida keys i s  one o f  t h e  most re­

luctant a n d  irregu l a r  feeders at the 

Aquari u m ; days and even weeks 

w i l l  pass before he takes foo d .  He 

is roused from stupor on being 

p u nched with a long pole . H e  then 

shows his anger by gro w ling and 

opening his ponderous jaws , when 

Scientific American. 
kind of plug o f  a multiple cock with a series of longi­

tudinal passages corresponding to the number of 

p ipes.  This spindle i s  carried in a boss at one end, 

w h i l e  at  the o ther it  extends through a stuffing box 

and is  provided w ith a small lever. The spindle can 

be rotated by means of this lever, and all the orifices 

can b e  opene d  o r  closed s imultaneously, and the oil 

supply connected o r  interrupted without removing the 

wicks. From above each orifice in the base of the box 

extends a small brass tube to within about one-half 

inch of the top, a n d  there takes the wicks, which 

siphon the oil to t h e  various pipes below. By an in­

d ication placed on the spindle the engineer can see 

whether the lubr icator is  i n  or o u t  of a.:tion. 

• • • 
A NOVEL POWER LAUNCH FOR CLEARING WEED· 

INFESTED WATERWAYS. 
BY if HE ENGLISH COHRE SPO� DEN'r OJj" 'I'HE SCIEN'fIFle A3-IERICAN. 

'The problem of clearing rivers a n d  other i m portant 

waterways of weeds an d  vari ous aquatic growths, which 

The 'vVeed-Cnttinp; Launch Under 'Yay. 

offer a serious menace to nav igation ,  especially in trop­

ical  areas, is  o n e  of acute d ifficulty. Yet their re­

moval is  one o f  imperative necessity, since if unmo­

l ested they thr ive and multiply to an alarming extent.  

This fact has been powerfully emphasized in };'lorida,  

where th e rivers are practically overgrown with the 

water hyacinth. But experi ence gained by experiment 

has demonstrated that the only successful  method of 

eombating the growth o f  such pests is  to cut them 

frequently,  so that their vital ity becomes impaired, and 

tlley grad d a l l y  become exterm inated.  The p lants mnst 

be cut just before they r each the su rface of the water, 

a n d  cut again and again throughout the season of 

gro w t h ,  EO that the l eaves may never have the oppor­

tunity to breathe and then th ey will  slowly weaken and 

'rhe Launch on Dry Land, Showing Operati ve }lechanisIll. 

forms an i deal craft for l akes an d  rivers in all t ropical 
countries. These launches ar e  built  i n  various sizes.  
They a r e  driven by gasoline or heavy oil  motors rangi ng 
from 4 to 2 0  B . H .  P., or steam motive power. They a r e  
built  o f  selected t i m b e r  in t w o  thicknesses,  % -inch thick 
ea ch, and are strong and durabl e. Above the waterline 
their appearance is much the same as an ord inary 
launch. When driven by steam power, the engines used 
are o f  the high·speed vertical type,  fitted with link re­
versing motion and governors.  The oil  and p etrol ell­
gines are o f  the vert i cal  incl o s e d  type,  the r eversing mo­
tion being obtained from the special gearing of the ster n 
wheel .  The cntting machinery is hath ingenious and 
effective in its operation. However slimy and tangl ed 
the aquatic growth may be, the cutters do noC clog, and 
cut the s t rongest growths w ith complete and equal 
fac i lity. The cutting device consists o f  two spring­
steel blades arranged in V form, having steel sections 
riveted to them, forming a scalloped cutting edge, very 

similar to the well-known Christie bread-cutting knife. 

This machinery is  fixed on a bed­

plate for operation, either by hand 

o r  mechanical power, and has also 

a hand weed hook o r  sickle for 

clearing small confined areas where 

the ordinary mechanism cannot b e  

employed.  

The blades are attached to a 

wood lever, 7 or 8 feet in l ength, 

and are oscillated by a simple cam 

movement, which i s secured to a 

wood bedplate, carrying the entire 

apparatus, which may b e  attached 

t o  any kind of boat or punt. T h e  

c a m  shaft is  d riven by h a n d  i n  

ease o f  t h e  hand· p o w e r  cutters, a n d  

by b e l t  f r o m  the m a i n  shaft of t h e  

launch in the power cutters. 

The launches and machinery are 

of varying cutting capacity, rangi n g  

f r o m  2 %  acres to 5 acres p e r  hour. One of these novel 

appliances,  built o f  steel and driven by steam, has re­

cently been acquired by the Egyptian government. To 

p rove its efficiency, the apparatus was submitted to a se· 

vere test. A large quantity o f  water weeds wen� first cut 

in the ordinary way, and were then collected as they 

floated on the surface of the water. They were then 

piled np i n  a stack on the water until there was a 

s o l i d  mass of weeds,  on which s everal men coul d 

stand . This mass, two or three feet thick, r es e m b l e d  

the s u e l d .  The n e x t  s t e p  was to c l e a r  the mass, and 

this was done by hand weed-saws, a n d  power weed· 

saws worked by th e l aunch engine, which cut clean 

th rongh the mass vertically and divided i t  into b i g 

blocks. ThEse blocks were then towed away and al-

lowed to float out to sea. The weed­

saws are made on t h e  same prin­

ciple a s  the ordinary weed cutters, 

with scalloped cutting edge,  but are 

worked verticall y instead of hal' i ­

z:ontally. 

... . ... 
Hydra ll J i e  Plant .. in Ital y .  

T h e  use of water power f o r  op­

erating electric plants is  constant­

ly on the increase i n  I t aly, espe­

cially in the northern part of the 

eountry . Not long ago two l arge 

hydraulic stations were set run­

ning. One of these i s  s i tuated at 

T u r b igo and has a capacity of 8 , 000 

horse-po w e r. I t  furnishes current 

for t h e  region of Gallarate, Varese 

and Legnano. The other pl ant i s 

at Zogno in the Brembana valley, 

and suppl ies a total of 8,500 h o rse· 

power. Besides the two p l ants 

which are now running, a third hy­

draulic station which will be erect-

the attendant swiftly l o d ges a b i g  THE SAUNDERSON GASOLINE POWER WEED.CUTTING LAUNCH. 

ed at Trezza d'Adda will  distribute 

8 ,500  horse-po wer t o  the region 

a round l\tIonza and Bergamo .  Among fish, which is held ill  readiness,  
down his throat.  Croco d i l e s  a re beco ming exceedingly 
searee, and l iable  to ultimate ext indian,  owing to con­
sta n t  k i l l ing i n  o r der t o  obtain their  h i d e s .  Young oll es 
are l i k e w i s e  sold to tourists for pets,  an(l s e l d o m  live 
m or e  than two years.  

. ' . .  
An ingen i o ll s ,  compact apparatu s ,  described a s  a 

quick-start l ulJ ricator box, has been placed on the mar­
ket in England.  The appliance comprises a small 
horizontal east gun-metal box, measuring 10 inches in 
l e n gth by 2 '/" ineh es w i de and 2V:, inches deep.  pro­
v i d ed with a metal l i d .  A t  t h e  bottom of t h e  b o x  a r e  
arranged a series o f  orifices corresponding to th e 
number of l ubricating pipes which it is desired to con­
nect thereto. For in stance,  one pipe leads to the cranl,· 
pin, anoth e r  t o  the slide.  a th ird to the eccentrics. and 
so on. The part to wh ich each pipe leads i s  plainly 
ind icated above t h e  respective orifices.  Ptaced hori­
zonta l l y above the orifices.  a n d  between ,them and the 
bottom of the box, is a ;;mall spindle constituting a 

finally s u c c u mb .  B u t  the diffieulty and expense of 

cutting thes e aq uatic growths by existing methods is so 

great that it has m i l itated against this course o f  ac­

tion.  

A motor launch equipped w ith a novel cutting appli­
ance for such operation s, however, has been devised by 
an English firm, and h as proved h ighly efficient In oper­
<j.tion. This vessel when loaded d raws l ess than 12 
inches of water, rendering it  convenient to handle and 
the most difficult and shal low places read i l y  acces s ibl e .  
The p r o p e l l i n g  a rrangement comprises an ingenious 
stern-wheel system , the main feature of which enables 
i t  to b e  turned i n  l ittle more than its own length 
even when traveling a t  a fair speed. The stern wh eel 
is held in position by a radial arm. hinged vertically 
on the stern end of the boat, so that the whole wheel 
m a y  b e  d i rected like a rudder a t  any angle of the 
boat by a simple lever or by wheel steerage, and thus 
the p o w e r  of the engine i s  applied to the turning of 
the boat. On account of this and the shallow draft, it 

ot.her plants w hich are now building may be mentioned 

the hydraulic station which the Conti company are 

erecting in the neighborhood of Vigevano, which i s  a 

small  industrial center to the southwest of Milan.  It  
will  have a capacity of 7,500 horse-power. W h e n  t h e  

l a s t  t w o  p lants h a v e  b e e n  completed, t h e  M i l a n  dis­

trict will  have as much as 60 ,000 horse-power in the 

d i ff erent hydraulic stations. This development o f  wa-

t e l' p o w er is  an i mportant fador i n  the north Italian 

region and will  contribute greatly to the growth of 

t h e  industries , seeing that each horse-power furnished 

by the hydraulic p l ants represents an annual economy 

o f  $20 in imported coal, that is to say, a sum which 

would go to the henefit of England o r  America. 

. � . , . 
The d i rectors of a certain continental gas company 

recently made a tour round Berliu to ascertain if there 

was left in the whol e city a flat-flam e  gas burner. Their 

exploration failed to produce such a burner until they 
came to their own works, where one was found. 



MODERN THERMOMETRIC APPARATUS FOR 
HIGH TEMPERATURES. 

BY L. RAMAKERS. 
With in comparatively recent years, the 

demand for apparatus for pyrometric meas­

nrement has increased rapidly. Wherever 

high temperatures are used in the produc­
tion or treatment of manufactured products 

it is now more or less necessary to have 

complete knowledge of temperature condi­

tions. Not only is this the case purely in 

th e interest of  theoretical science-in prac­

tice time is usually not available for this 

pnrpose--but it is true from an entirely 
practical standpoint. Often it is absolutely 

essential to know if  the firing is being done 

economically, if  the same effect can be pro­

duced with a lower temperature and a con­
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The above sketched eKamples are but a 

few of the many ways in which these in­

struments may be utilized. Particular con­

structions make these methods of measure­

ment applicable for many different purposes. 

For instance, their use enables us easily to 

regulate the steam temperature in super­

heating steam engines ; or in other cases to 
ascertain the temperature of chimney or 

flue gases.  Particularly useful are they in 

the latter instance in the investigations or 

tests of  boilers. 

sequent saving o f  coal. Another considera­

tion, particularly in iron and steel works, 

has led to the introduction of  the recording 

pyrometer. For the proper control of a blast furnace 

it is of the utmost importance tha t  the temperature 

of the hot blast, heated by a Cowper apparatus and 

l 'oI'(�ed into the furnace, shall not fall below a certain 
)Joint. As a blast furnace is in operation continuous­

l y, day and night, it is  of course impossible constantly 

to examine it .  Consequently the continuous registra­

t i on of the thermometric conditions places in the hands 

of the superintendent an invaluable means for cor­

]'pcting irregularities of more than momentary dura­

tion. For this particular purpose the pyrometer has 

come so generally into use that it is practically  an 
absolute necessity, and there is probabl y no iron works 

of any size in which it is not used. The following i s  

an aecount of  a type of apparatus recently introduced 

hy th e Siemens & Halske Company, of Berlin. It may 

])e said here, that the illustrations show the instru­

ments exactly as they are in operation and in the con­

d i ti o n  in which they have repeatedly proven their use-

In connection with Fig. 4 we may mention 
an apparatus whereby we are enabled to 

ascertain the temperature of several points 

with the use of  only one registering instru­

ment. I n  order to do this an automatic 

switch or  cut-out ( Fig. 5 )  is  used by which 
a number of thermo-elements may alternate­

ly  be placed in circuit with the registering 

instrument. This switch at the same time 
indicates which element and consequently which fur­
nace is connected with the galvanometer. 

Fig. 4. , -APPARATUS FOR RECORDING THE TEMPERATURE OF THE 
PRODUCTS OF COMBUSTION OF FIVE BLAST FURNACEI:I. 

j'n]ness.  

P V HOMICTrw Fort TKillPKIUNG FURSACES.-Figs. 1 and 2 

show the arrangement of a tempering furnace whose 

degree of heat is registered by means of two thermo­

piles or el ements, and a galvanometer. Th e thermo­

piles are inclosed in the protective tube which pro­

jects from the top of the furnace ( Fig. 1 ) . They con­

sist of two wires of platinum, or to be exact, of an 

alloy, 90 per cent platinum and 10 per cent rhOdium, 
0 .5  millimeter in thickness. The connecting wires 

from the two elements run to a two-pole switch, by 
means of which e ither one or the other of the thermo­

piles can be thrown into circuit with the measuring 

and registering instrument. This is placed npon a 
bmall but solid bracket shelf on a nearby wall , as well 

Fig. 5 , -AUTOMATIC INDI­
CATING SWITCH. 

Fig. 2.-INDICATING GAL· 

VANOMETER. 

protected as possible 

from vibrations and 

shocks. For purpo«f'S 
such as th e  above, 

pyrometers are of in­

calculable value. So 

high is the grade now­

adays required in tool 
steel, that it is  abso­

lutely necessary that 

in this very process 

of tempering, the dif­

ferent kinds of steel 

receive, so to s)Jeak, 

individual treatment. 
It  has been proven 

that the estimation of 

hardening tempera­

tures by eye is too un­

certain to allow of a 

uniform product. The 
readings of a pyrom­

eter enable us to keep 

the temperature of a 

modern gas furnace 
constant to a degree,  

and by th is means a 

uniformity in the 

quality of the differ· 

ent kinds of steel is 

attained which is of 

the greatest value in 
the manufacture of 

tools and which has 

hitherto been impos­

sible. 

PYHONIETEH FOl{ IHO .... 
WmtKs.-Figs. 3 and 

4 show the arrange­

ment for temperature 

measurements in the 

hot blast conduit of a 
blast furnace. The 

purpose for which 

these instruments are 

installed is as follows : 

Every blast furnace 

Fig. 3.-HOT AIR CONDUIT OF A BLAST FURNACE 
WITH THERMO-ELEMENT. 

includes two so-called Cowper apparatus wh ich are in 
reverse operation at the same time. The hot waste gases 

from the furnace pass through the one, heating the 

brickwork passages, while a current of cold air 

is drawn into and forced through the other ap­
paratus, which has been previously heated, by 

means of blowers. This current of cold air is  

thereby raised some 700  deg .  to 900  deg. C. in 
temperature. When the temperature of the lat­

ier apparatus and of the blast passing through 

it has fallen a certain amount the process is 

reversed. That is, the col d air is drawn into 

the heated apparatus while the other is again 

reheated. I n  order to permit these proceedings 
to be closely watched a thermopile in a protect­
ive tube is  inserted in the hot blast conduit 

which encircles each furnace. The conductors, 

carried on insulators, lead from the free ends 

of  the thermopiles to the common location of 
all the registering mechan isms. Lightning ar­
resters are included in the circuit to protect the 

instruments against atmospheric discharges or 

high tension external circuits. 
It is very easy to keep a close watch on th is 

arrangement and by means of it the running of 

each individual furnace .can be followed from 

the above said central loeation. Every varia· 
tion in temperature is at once recorded in the 

diagram, so that the superintending official is 
at once in a position to correct possible irregu­
laJ·ities, which in an industry of this kind are 

otherwise very difficult to locate and to trace. 

PROTECTIVE C " H '  :-iu ,-At such places where an 
open installation of the instruments, which are, 

on the whole, rather delicate, is  not advis­

able because of dust or injurious vapors in the 

air, it is best to inclose them in tight protective 
casings. Each of these casings contains besides 

th e instrument itself, a roll for the reeording 

paper which can be adjusted from the outside. 

Besides the slit for the paper strip, there is an 

opening closed by a lid, for winding or regulat­

ing the clockwork. Consequently it is  neces­
sary to open the case only when the roll of pape r 

is to be renewed, that is ,  foul' times a year. 

Glass-covered openings in the top of the case 
afford means for taking readings. 

-------.------..�-------
N a-\i igation on L ake 'riticaca. 

A second steamship is to be placed in service upon 
Lake Titicaca in Peru, the highest lake in the worl d, 

being some 15 ,000  feet above sea level. There is already 

one vessel engaged in traffic upon this sheet of wa ter, 

the "Coya," th e construction of wh ich was described 

in the SCm�TlFIC AM ERlC'AX some months ago. This 

lat est vessel is named the "Inca," and will carry about 

550 tons dead weigh t.  It  has ample arrangements and 

facilities for working cargo, and is provided with 

accommodation for 24 passengers. The dimensions are 

220 feet in length, by 30 feet beam, and 14 feet depth. 

It  is  to be propelled by twin-screw engines developing 
1 ,000  horse-power, and wil l  have a speed of 1 2  knots. 

The vessel has been designed in England, and erected 

in the yard o f  Earle's Shipbuilding and Engineering 
Company, of  Hull. The parts were carefully numbered 

during constructinn, then disassembled and dispatched 

to Mollendo, South America, the Pacific end of the rail­

road to Lake Titicaca, for disembarkation. The sec­

tions will then be transported to the shores of the 

lal,e, where the vessel will be re-erected and launched. 
• • • • 

Electric fuses are of two distinet kinds, viz. ,  high ten­

sion and low tension. In the low-tension system, which 

is gradually superseding the high, the fuse head eon­

s ists of two insulated copper wires, joined by means of 

a thin platinum bridge, which, owing to its higher re­

sistance to the electric  current, becomes incandescent 

when the current passes. This bridge is inserted in a 
capsule containing an explosive mixture, and the whole 

is hermetically sealed inside a detonator before being is­

sued from the works . The fuse is fired in the ordinary 

way by a magneto exploder. 

Fi�. I.-MUFFLE THERMO·ELEMENT. 



RECENTLY PATENTED INVENTIONS. 

Elect rical Devices. 

INSULATOR.-L. STEINBERGER, New York, 
N. Y. Mr. Steinberger's  invention relates to 
useful improvements for electric conductors 
and also for deadening sound-vibrations in 
electric wires for telegraphs, telephones, and 
all other appliances where wires or other con­
ductors require insulation from their supports. 
His more particular objects are to p roduce a 
highly-efficient and simple form of insulator 
in which ' the insulating quality Is very great 
and in which the arcing distance between the 
wire and supporting pin i s  developed to its 
utmost limits, thereby affording an increased 
surface for preventing surface leakage and to 
prevent arcing. 

BINDING-POST .-L. STEI NBERGER, New 
York, N. Y. The Invention admits of general 
use, but i s  of peculiar value, where i t  is de­
sired that the post be imbedded i n  a mass 
of material-such, for instance, as hard rub­
ber, celluloid, elec trose, o r  the like;----so as to 
be permanently secured therein. The object 
i s  to p roduce a useful device adapted for serv­
ice .in a great variety of places and to provide 
a mode of attachment which while forming a 
perfect electrical contact between the conduct­
ors shall also mechanically clamp or bind 
them together securely without diminishing 
tbeir tensile strength and admit of either one 
of the wires being attached or removed without 
disturbing the remaining wire.  

]�LECTRICAL INDICATOR-SIGNAL . ....:G.  W. 
PNTTY, Alexandria, Va. This Improvement is  
in the nature of a signal of the visual  type 
designed to be set by elec tro-magnetical de­
vice s  and comp rehending a semaphore arm and 
lamp. Applicable in most of its features for 
general use, it is  more especially designed for 
nse In elty streets and is  combined with a fire­
engine house aud the stall-door for the horses 
and Is arranged t o  give conspicuous visual 
indication on the street that the engine is 
about to issue from the house. The object Is  
to avoid dangerous collisions between fire-en­
gines and street-cars or vehi cles when the en­
gine is issuing from the engine house.  
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and similar footwear to the uppers thereof by say, instead of making fifty-three 
machinery in a very simple and economical movements I t  will only make two. 

complete 

manner without requiring the use of lasts for D I S TILLING APPARATUS.-W. B. lIAR-
forming the uppers and allowing the uppers 
and soles to be sewed together without turn­
ing the uppers and without the use of insoles, 
thereby avoiding straining, cracking, o r  tear­
ing of the uppers, doing away with Insoles, 
making the shoes more flexible, and materially 
lessening the weight of the shoe. 

BUILDING CONSTRUCTION.-O. PRI CE, 
Plainfield, N. d. In this Instance the inven­
tion has reference to a n  improved bullding­
block formed of a composite of con crete or 
equivalent plastic material and a strengthen­
Ing metaI1!c frame and to a pecullar manner of 
constructing these blocks into a building to 
produce an imitation-stone and other advan­
tageous effec ts.  

NOODLE CUTTER.-W. V. HEINZ, Lasalle, 
II I .  In this patent the invention relates to a 
device for cutting dough into strips, such a s  
noodles.  T h e  object of t h e  improvement is  . t o  
p rovide a device t h a t  wUl c u t  a parallel  series 
of strips out of' a flat piece of dough and at 
proper interval s  will  sever the strips for 
the purpose of making . them of uniform length. 

INK-HOLDER.-L. EDELMuTH and R. NAU­
MANN, New York, N. Y. The invention re­
lates particularly to improvements in devices 
for holding inks, the object being t o  provide 
a holder of novel construction, so arranged as 
to protect the Ink from dirt and air,  thus pre­
serving the ink in good condition, and further 
to provide a structure that will facil itate the 
handling of inks substantially without loss or 
waste, 

SE'LF-CLEAN ING F ILTIJR-O . L. BE S SE­
BERG, Honefoss, Norway. This invention refers 
to filters emp l oy e d  for filtering ';Vater from a 
river or other waterway, the filtered water 
being intended for use In towns, dwellings, 
paper-pulp and other factories. The obj ect is  
to p r ovide .. a filter very effective in operation, 
se lf-cleaning, and arranged to furnish a con­
stant supply ' of filtered water and requiring 
little,  if any, attention. 

FIRE-ESCAPE.-H. C .  WHITLEY, Emporia, 
Kan. In this p atent the invention is an im­
p rovement In fir.e-escapes , and particularly in 
that dass of, such escapes known as "friction­
al," In which the device supporting the escap­
ing person i s  movable along a rope and friction 
Is utilized to retard the descent of the escap-

PER, Lake Charles, La. The object of the in­
vention is to provide an apparatus, more es­
pecially designed for the manufacture of tur­
pentine, acetic acid, wood alcohol, tal', char­
coal, wood-pulp, etc. , by the destructive dis­
tillation of wood, coal,  or .. other organic or In­
organic matter containing any o r  all  these 
products,  the apparatus being durable i n  con­
struction and arranged to readily ' separate the 
volatile matter and oils from .the wood and 
solld matters or fibers from the tar.  

AUTOMATIC TENSION DEVICE FOR 
YARN-WINDING MACHINES .-H. B. BECK­
MAN, Newburgh, N .  Y. The invention pertains 
to means whereby cord may b e  wound simul­
taneously with c oarse or fine.yarn on a warp­
beam which is to be used subsequently in a 
loom for weaving corded fabrics, whereby a 
single beam wound as contemplated by this 
Inventor may be used with the same effect in 
weaving corded fabrics as when yarn and cord 
are beamed upon separate beajIls.  The prime 
object i s  to p r ovide means entirely automatic 
in its action for winding cord-strands uniform­
ly with yarn of either coarse o r  fine nature on 
warp-beams. 

IN DEPENDENT PORTABLE PROPELLING 
MECHAN I S M  FOR SEWING MACHINES.­
H .  MANNING, 1 a  Foster Lane,  London, Eng· 
land. In the present patent the invention con­
sists of separate p ortable treadle-operated driv­
ing-gear especially suitable for use·  in connec­
tion with sewing machines, and is adapted to 
be held steady by the foot of the operator or 
t o  be removably attached to any ordinary table 
to which the sewing mechanism proper is  
fixed. 

Prime Mo vers and Their Acc essGries. 

S O IJAR MOTO R.-E. P.  BROWN, Cottonwood 
F'aIls ,  Kan. In carrying out this invention MI' . 
Brown had particularly in view the provision 
of an apparatus including a reflector and a 
boiler,  whereby the rays of the sun may be 
focused by the reflector upon the boiler to 
generate steam. Of several objects, another is  
to  p rovide a reflector designed to turn upon 
one axis,  so as to at a l l  times face or follow 
the sun in its diurnal movement, said re­
flector being also capable of moving upon a 
vertical axis, so as to conform to the annual 
variations or movements of the sun. 

Buslntss and Ptrsonal Wants. 
READ THIS COLUMN CARBFULLY.-You 

will lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
send you the name and address of the party desir­
ing the information. In every ease it is neces· 
sary to give the nnlDber o f  the inquiry. 

MUNN '" CO. 

Manne lro� Works. ChlC82'O. Catalogue free. 
Inquiry No. 6863.-For manufacturers of minia­t ure soldering sets ,  such as afe retsi ed at about 10 cents each, for family use. 
14"or mining engines. Jw S. Mundy, Newl;tl'k, N. J. 

.u�2r��Ys:"�i ��:.
4.-Wanted, address of large con­

. .  C. 8." Metal Polish. Indianapolis. Samples free. 

ro�sqr�6y�re"::''';,��e-;!,or manufacturers of har­

Perforated Metals. Harrington & King Perforating 
Co . . Chicago. 

I n quh'y N o. 6866.-11'or manufacturers of cast­
ings for boilers, Buch as fronts, grates, bearers. etc. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Challrin Fans, O. 

In� n:�::l� f�� 'S:!��Zb-;:;°tio':t��Ufacturers of feather-

Adding. multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co . .  Chicago. 

I n q n i r y  No. 6S6S.-For manufact urers of table 
r:

r:5
o
�i�lty�e:iia��.

breHas and of sewing machines of 

CommerCially pure nickel tube, manufactured by The 
�tandard Welding Co., Cleveland, O. 

Inquiry N o .  6869.-For manufn cturers of small nickel metal corners suitable for small boxes. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . . Box 13, Montpelier. Vt. 
Inqniry No. 6810.-For manufacturers of ma­

�����l�Jri�?al iug architects' blue print paper in can· 

Braze Cast Iron. See our advertisement in this paper. 
The A. & J. Mfg. Co . . 9 S. Canal St., Chicago. 

gl!�s�
uiry i'i o .  6811.-For manufacturers of spun 

I seIl patents. To buy tbem on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build­
ing, Buffalo, N. Y. 

m�ro'l-�h':,� o��; ��;l6h��':-e ':�::�iacturers of spring 

T h e  celebrated I i  Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Verllll& Maohine Company. 

Foot of East 13Sth Street, New York. 
Tnquh'y No . 6813.-For manufacturers of hollow shafting. 
Sbeet metal. any kind, cut, formed any shape. Die­

making, wire forming, embo3sing, l ettering', stamping, 
punching. Metal Stamping Co., Niagara Jj'alls, N Y. 

ARC-ELECTRODE.-D. A. H OI,MES, S. A. 

'l' UCKER, and E. VAN WAGENEN, New Yo'rk, N. 

Y. The Invention refers to electrodes used 
more particularly for arc-lighting ; and it  con­
sists of a .composition of matter from which 
the arc-electrodes are formed. The composi­
tion used for the purpose of forming the elec­
trode contains z i rconium carbid.  mixed with 
any de sired p ercentage · of a building material , .  
s u c h  a s  coal-tar, lamp-black, molasses, etc.  

ing p erson. .­

DUMB-BELL.-C� E .  H A M ,  Boston, Mass. 
This bell  belongs to the "sp ring" dumb-bel l  
cla'ss� . which 1 usually comprise opposItely-dis-

�nquh'y No. 6814.-For manufacturers of blue 
G .  �����r ���n���!!����lo����bJ���f

a
�tigil�

e
'h���� Cox, New York, N. Y. One purpose of the In- power. 

HYDRAULIC AIR-COMPRE SSOR.-W. 

p osed bars · maintalned apart by springs. These 

or Interest t o  Farmers. 
heads p resent angular. corners, w�ich are a 

. • ; , . defective feature, offermg opportumty for ab-

vention is to improve upon the hydraulic air- Useful and Simple Patent for Sale" -A chance for 
compressor for which Letters Patent were for- sheet iron workers. Address J. Berge.en, 261 East 31st 
merly granted to Mr. Cox. to such an extent Street ,  Flatbnsh, Brooklyn, N. Y • 

Sl<1Ll!'-ME ASURING MACHINE .-W. BROUGH, rading the skin. The inventor overcomes these 
Baltimore, Md. 'l'he object of this invention ' I defects and provides a bel l ,  the  body of which 
is to provide an automatic ma�hine for �eas- presents a ·  resilient . resistance t o  compre�sion. 
Ilrlng seeds o r  granular mate�lal  and deliver- . The invention consists in ' the construction 
Ing the same to bags or other receptacles. and relation of opposing parts, and c oncerns 
'l'he inventor has aimed at compactness, dura- itself also with improvements relating to means 
bil ity, . .simpl icity, and economy of c onstruction for guiding' the lll upon . each other and for 
and also at convenien ce of adjustment of cer- . mounting the ' spring to thrust them apa r t .  
t a i n  parts f o r  varying the quantity or charge 

that the m echanism i s  simplified and two floats Inquil'Y N o . 6S'7Ii.-For manufacturers of small 
instead of but one are employed", one of the ice machines, hav ;ng a capacity of 25, 50 or 100 pounds. 

of seeds o r  other material -measured and de­
livered at a given time. 

SAL'l'-DISTRI BUTER.-A. J .  HAU S  and A. 
W. LAAB S, Lawler,  Iowa. This invention has 
reference to improvements In devices for dis­
tributing salt to fodder o r  the like discharged 
from a threshing-machine o r  shredder, the ob­
ject being the provision of a distributer that 
w ill work equally well w ith dry salt and damp 
0 1'  lumpy salt. 

Of 'General Intere st. 

BACK-BAND BUCKLE .-W. R.  MEDEARIS, 
Nashv!IIe,  Tenn. The Invention relates to an 
improvement in that class of buckles in which 
a front 01' face plate sIldes on a rear or base 
plate to form a c losure for the hook which 
carries the trace-chain. The aim i s  to provide 
a combined back-band buckle and trace-carrier 
which shall be easlIy manipulated, and which 
can be made from a very small amount of ma­
terial.  

BILLIARD-CUE .-C. S .  JONES, Indianap o lis,  
Ind. 'l'he invention is an improvement in cues, 
and has for an obj ect to p rovide a novel con­
struction including a cue-stick and means 
whereby the same may be op erated pneumati­
cally o r  by air-pressur e .  By its use the game 
of pool or bil l iards may be played upon a 
smaller table, and a large room will  not be 
required, as in the p resent method where longer 
c ue-sticks are used. Smaller tables may be 
arranged in close proximity without players at 
one Interfering with players at adjacent tables. 
The Inventor claims the pneumatic cue will  
reduce games to a more scientific basis. 

STUFJ!'ING-BOX.-H. L. NOXON, Bakers­
field, Cal .  The box i s  parti cularly adapted for 
use in connection with oil-wells in districts in 
which much. sand is  ejected with the oil. In 
these wells it is  cllstomary to use a flexible 
pump-rod, bringing p ressure upon the latter. 
'l'his,  with abrasive action of the sand, pro­
duces an extremely destructive effect upon the 
boxes and, as they are customarily of some 
such hard metal as iron, upon the rods as well,  
rendering it necessary to often discard both 
and put in entirely new ones. The invention 
ollviates these diffic ulties. 

ME'l'HOD O F  SEWING SHOE-SOLE S T O  
UPPERS.-J. A .  RHOULT, HaverhUl, Mass. 
'l'he object of the Invention i s  to p rovide a 
method for sewing soles of leather shoes, boots, 

floats being connected with the lever-arm con- Gut strings for Lawn Tennis, Musical Instruments, 
troIling the outlet ap.d j,nlet valves for the and other purposes made by P. F. Turner. 46th Street 

and PaCkers Avenue, Chicago, Ill. water. 

STEAM-ENGINE.-d. A .  'l'OOLEY, Stamford, 
N. · Y. To p r ovide a steam-engine of the com­
pound type arranged to ut!l!ze the steam In the 
high-pressure cylinder approximately under 

Heat ing and Llgh
·
ting. boiler-pressure to insure a quick p assage of 

the exhaust-steam :from the high-pressure cylin-
VAPO R-LA.M P.-J . .sPIEL, N o . �5 Tu:m- del' to the low-pressure cylinder and to utilize 

�trasse, Berlin, ?ermany. The chIef object 

I the steam In both cylinders to the fullest ad­
�n this in stanc.e I S  the produc�ion of a more �antage, Is the objec t  of this invention. 
mtense generatIOn of vapor, which tlie Inventor I ' . 
effects by constructing. and arranging a vapor- ROTARY CARBURETER.-D. B. YOUNG , 
generating device ( a  vaporizer ) ,  and, the' start- Culver, Ind. The principal object of this in­
ing or heating-up device in such a manner that ventoI' is  to p rovide a carbureter which may 
the entire heat of the lamp-flame, as well as be app lied to the intake-p ipe o f  a gasolene­
the heat of tlie heating-up device, is c onducted engine and which will be operated by the 
to a small portion of the vaporizer, which Is p a ssage of the mixture of the air and gas 
thereby raised to a b right red heat, s o  that therethrough to effect perfect and homogeneous 
an efficient generation of vapor i s  insured ,  mixing of the air and hydrocarbon vapor 
whi le  choking of the vaporizer-nozzle due to which fo rm the ingredients of the explosive 
partial c ondensation of fue l ' Is  prevented. mixture to be ignited i n  the cyIlnder of the 

Hou sehold Utilities. 

engine. 

RO'l'ARY gNGINE.-S . S. SADOR US, Sarilda, 
Idaho. Steam delivered at the' feed· ports will  

H. operate between adjacent casing abutments 
dONES, Plymouth, Mass. It is  the purpose in and the p iston-blades in advance thereof and 
this case to p r ovide a connection between the drive the piston , a track operating upon crank­
m ovable and fixed bed-sections consisting of arms of the . pistons to hold the same across 
members so disposed that the m ovable section the . steam-space until the piston reaches the 
will be lifted from its position when open or exhaust-port,  when the cut-away portion of 
a longside the fixed section and thereupon plac- the track permits the p i ston-head to tilt, so 
ed upon the fixed section. Suitable springs are steam 01' the like will not be compressed be­
provided in conne ction with said members, so tween the same and the abutment which It 
as to assist the movement . of movable section approaches, and the blade may also be Meated 
during portion of its movement when it i s  in its recess as it  passes such abutment and 
raised and to offer a certain resistance' t o  the will again be brought to p o sition to receive 

EXTENSIBLE BEDSTEAD.-W. A. 

movement when the movable section i s  being 
lowered from its highest intermediate posi­
tion-that i s  whether the bed is  being opened 
o r  closed. 

Machines and Mech'anlcal Devices. 

INTERMITTENT CLU'l'Cil DEVICE FOR 

TYPE-CASTING AND TYPE-COMPOSING 

MACHINES.-�I. WEHRLIN, 74 Ru e de l a  Vic­
toire, Paris,  ·France. This invention allows of 
the rocking movements of the yoke being pro­
duced exclusively during the period of prepara­
tion for the justification before the beginning 
of each line and of keeping the yoke at rest 
the remaining time. This arrangement is  of 
very great importance, even with short Une ... 
For instance, with lines containing fifty char­
acters the yoke instead of remaining in mo­
tion, as In the English patent No.  18 , 542, dlll'­
ing casting of the type and then during the 
justification and the carriage of the line, wiII  
only operate during justification-that is  to 

the impact of steam admitted at the lower 
feed-port, and the operati on will  proceed as 
before.  

Pertaining to Vehicle s.  

AUTOMOBILE.-B. E .  HERVEY, Spokane, 
Wash. For propelling the vehicie four push­
rods are employed, which are hinged to the 
cranks of a crank-shaft, having bearings In 
brackets attached to the under side of the 
vehicle-body. Rotation i s imparted to the 
crank-shaft from a counter-shaft, the latter 
arranged above the bottom of the vehicle and 
connected with the c rank-shaft by sprockets 
and chains. A motor Is employed to drive the 
c ounter-shaft. Means are p rovided for rais­
ing the push-rods out of enga gement with the 
ground or roadway to back the vehicle.  

NOTE.-Cop!es of 8.ny of these patents will  
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Inveutlon, and date of this paper. 

I n q uiry N o .  6816.-For manufacturers of toy balloons capable Of Bupportin� a pound weight. 
We manufacture iron and steel forgin�B, from twenty 

pounds 1 0  twenty-five tOllS. Crank shafts of all varie­
ties. Erie Forge Company. Erie, Pa. 

I n q u i r y  N o . 6S11.-F'or manufacturers of box and craLe·making machinery. 
INVENTORS.-Patents (especially Mechanical) bought 

and Bold. Inventions of commercial value financed and 
pxploited in the United Stat es, Canada and foreign 
canD! ries. Dinning & Eckenstein, 

Mercbants Bank BuIlding, Montreal, Canada. 

wl:'':'l,��rel,;. 
\Ii o . 6878.-F'or manufacturers of folding 

You can rent a well equipped private laboratory by 
day. week or month from Elet.>trical T't:. lilting Labor­
atories. 548 East OOth �treet, New York. Absolute 
privacy. Ask for terms and facilities. 

Inqu iry No. fi S"�'.-'Vallted, information as t o  cost o f  ius taHing a ( omplet e plant for making liquid 
and solid glucose from maize. 

ManufactUrers of · patent. articles. dies, metal stamp­
ing. screw machine work, hardware specialties, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company. 18 South Canal Street. Chicago. 

Inquiry No. 6880.-E'OT manufacturers of an ar· 
ticle 10r lightening vehicle tires. 

Space with power. beat, light and machinery, if de· 
sired, tn a large New England manufacturing concern , 
r. a"\""ing more room than is necessary for their business. 
Address Box No. 407. Providence, R. I. 

Inquiry N o .  6S81 .-For manufacturers of very 
smaH motors bavin!.! 1 01 "  2 h.  p. 

W ANTED.-The patents or sole agency for Britain 
and France, of new machines and articl�s used in the 
Brewing' and ABiE:'d Trades. Highest references I'! iven 
and required. State best terms with ful l particulars to 
"·Wideawake," care of Streets Agency, 30 Comhin, 
London. England. 

f n q uiry No. 688�.-For manufacturers of wire· 
bendlng and hook and eye-making machinery. 

W ANTED. -A first-class Machine Shop Foreman j a 
mall who is capable of producing work at the lowest 
possible cost. Must be a man of ideas and capable of 
hiring and handling mE'D. Heliability first considera� 
tion. Steady position with opportunity to advance 
Factory at Waterloo, Iowa. Address Manufacturer: 
Box ' .'73 New York. 

I n q u i ry N o .  6883.-For manufacturers of nickgj 
plated b rass wire with spring temper, sizes 23 to 28. 

Splendid opening for a high-grade mechanical engl .. 
neer. who has had a broad experience in managing rna 
chine shops, the manufacture of machinery, enllines 
and metal specialties. Applicants must be In prime of 
Ufe and now employed. Preference w111 be given to 
applicants who have had modem scientific training in 
mechanical schools of high standing. Unqualified re­
ferences wil l be exacted. .A.ll communications received 
will be rrl'arded as strictly confidential. Address 

Mechanical Ellllineer, Box 773, New York. 
Inqu il"V No .  6�84 .-ffor manufacturers of seam� 

Jess steel tllbiIlg", with diameter 1% inches and 34 inch 
hole through the center. 

Partner wanted to defray cost of patenting " valu­
able invention ; full InvestigatiOn. Address Valuable ,  
Box 7'73,  New York. 
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to register reciprocating 
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tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 
Hartford. Conn. 

Oyclometers, Odometers, 
Tacho'meters, Oounters 
ana Fine OasUngs. 

15 Days' Trial 
on This 

MAR.INE ENGINE 
No Cash Payment re­

quired. 'Ve pay Freight di�­
tance ICOO InHes. Spark pInus 
$l.m. guaranteed Sri!) days j aJ�O 
Second-hand Engines. 
M ' DONALD &. ERICKSON 
34 W. Randolph St.. Chicago. 

��! "Valveless" 
Here is a perfect Gasoline Motor 

without valves. Simplicity, but per­
fection in parts. M.ore power and less 
weight-67 pounds only. All parts 
interchangeable. Bearings of bronze. 
Perfect lubrication. Brass generator. 
S mall cOlupass. Great satisfaction. 

W RIGHT nOTOR CO_ .  Buffalo, N. Y •• U. S. A. 

The Right Kind of a Motor 
on land or water. Salisbury Double 
Cylinder Motor 47( x 5. \Vater Jaclwt 
Cylinders and Head, Aluminum Crank 
Cuse, Sel f-Oiling, Nickel Steel ValveiS. 

F'orged Steel Shaft. :-: a l i s b u r y  
:Motors are Heliable. PriceI::' mod� 
erate. 

S&nd for Catalogue. 
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HIN'1'S TO CORRl<JSPONDJlJNTS. 

Names and Address must accompany a l l  letters or  
no attention will  be paid thereto. This is for 
our information and not for publication. 

RE'ferences to former articles or answers should give 
date of paper aBd page or number of question. 

Inquiries not answered in Ti:'usonable time should be 
repeated ; correspondents will IJPar in mind that 
some answers require not a little research, r.nd, 
thou.gh we endpavor to reply to all either by 
letter o r  in this department, each must tal,;:e 
his turn. 

Buyers wishing to purchase any article not adver­
tised in our columns will be furnished with 
addresses of houses manufacturing o r  carrying 
the same. 

Special Written Information on matters of personal 
rather than gf'neral interest cannot be expected 
without remuneration. 

Scientific Americ?n Supplements referred to may be 
had at tbf' office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for I?xamination should be distinctly 
marked o r  labeled, 

( 9 640 ) W. G. says : I have for some 
time been trying' to find out if kerosene oil en- II 
gines, marine typ e ,  will  work satisfaetorily 
",Iwn inslalled in a boat and handled by a I 
no vice. No oll e to whom I haye applied, except I 
the manufacturers, seem

. 

B able to state whether I they will  or not ; ,vhile some gasoline engine 
]milders ridicule them. so the only solution 
t.hat OCCUlTed to me was to write to you. A. r 
Kerosene oil  engines are more difficult to suc­
cessfully operate under all conditions than 
gasoline engin es,  and in the hands of inex­
perienced persons give more trouble, we be­
lieve ; but, on the other hand, they are much 
less expensive to run. 'Ye think you would 
be safer with the gasoline engine, but we 
know 'of instances where such kerosene engines 
as you .mention haye given most satisfactory 
service. 

( 9 641 )  M _  L. S .  says : Would like to , 
know how to repair t ortoise shell where it  is 
broken. A. 1.  Bring the edges of the pieces 
of shell to fit each otlwr, observing to give 
t he same ,inc liuation of gl'3in to each ; then 
secure them in a p iece of paper, and place 
them between hot i ron (}l' pincers ; apply p reK­
AlIre, and let them cool.  The !Ieat must not 

Hero of Thirty 
Years'  War 

Thirty Years Ago 
the R E M I N G T O N 

war on 
its 

Kingdom 
of the Pen. 

Today the Typewriter 
i s  K i n g ,  a n d  
REMINGTON is 

t h e  
the 

King of 
Typewriters 

BUFFALO ENGINE CO., Mfrs. 
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REMINGTON TYPEWRITER ce. 

NEW YORK and EVERYWHERE. THE MIDGET DYNAMO OR MOTOR p ieces of good tortoise shell may be joined so as 
to form one large apparently seamless p iece 
i n  the fol lowing manner : Slope off the mar­
gins of the shells for a distance of about 
one-qnarter of nn inch from ihe e dge. Then 
place them HO that the Innl'gins overlap one 
anothe r ; and thus ananged put them in an 
iron press and immpl'se in bniling water for 
some time. �ehe piecps by this means be('omc 
so perfectly united that the joint cannot be 
seen .  �rh e  fil ings and very sma 11  scraps may 
be often softened i n  hot wa tel'  and con salida ted 
by hydra lllic p re ssure in metal molds. Pro­
tracted pressing of tortoise shell darl{ens it, 
alld greatly lessens its beauty. 

Price a� shown $7.5ft 
Without Hand Power $4.50 Price indnde'! full instrudinni'l for the care of tre  m,wh'ine and for V�l·fol'ming' ;�.') IMPOR'l'­.\:\T EXPRRl�JEN 'fS. 

This machine has been on the 
market over ten ye;m. and has been 
�l"atlually developed to its llresent 
state of perfeeiion 
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manship. �end for Catalog 
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1, 2 & 4 Cy linder. 4, 8 & 16 H. P. 

VV E E B E R  
Gas and Gaso l i n e  Eng i nes 

For Marine and all power purposes. 
'Y orkmauship the highest, price per 
H. P. the lowest. Tue kind tbat will 
run smooth and keep running. Not 
an experiment but tested out by fuur 
years' continuouR running. Guaran­
teed for one vear anft to give abso­
lute satisfactiOll. Agents wanted. 
C. R. WEEIU:R �lF(,l. WOUKS 

Albany, N. Y., U. 8. A. 
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ratus, supphes and 
novelties. 

J_ H. BUXNELL & Co., Inc., 20 Park Place New York 

THE B. F. BARNES 
f 4 - I N C M D R I L L 
is adapted. for work from 1·16 inch to %: 
inch. A strong, substantial . well bui1t 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. An sizes 
furnished in Gangs. Also bave 9-inch, 
and ll-inch Screw Cutting Lathes, and a 
24x2-inch Wet '1'001 Grinder. Catalog S 

request. 

B. F. BAR N E S  COMPANY. Rockford . I I I . 
&=p .... Branch, 149 Queen Vlcloria 61., London, E.C. 

Medart Boat BUil����;=,�:!�!� I !:'�ll ��! !!�::�np!o�� 
�;�hn'to�l�

ab
t� b��j��O�ilei:��h Races in February. 

�':;\\";'i���-W;!i"\,
h
t:I:��'s�'::'d It was a winner in the Marblehead 

stamp for catalog ju>!t iSSlled. Races last J ul y. 
F UED :lU:UAUT • 

S&4& J)eK .. lb Street No crank requued to start it. 
St. },o"i., Mo. Speed regUlation perfect. 

( 9 64 2 )  F. s ays : In l atitude 40 d eg., 
when it is exactly ten hours from s11Ill'ise to 
sunset. a ship starting at sunrise,  and point­
ed a lways toward the sun, travels ten miles 
an hour. What sort of a CIll've will she have 
desaibed, and how far, at sunspt� w i l l  she be, 
in a straight line, from her star ting p oint ': 
In consequence of the absence of centrifugal 
force, is  not an object at the polE,s appreciably 
heavier than i t  would be at the equator '/ A. 
A body is 1-:28!l part heavier at the poles. by 
reasou of the a bsence of centrifugal force at 
the poles.  Any good textbook of higher physics 
wiII  give· you the demonstration of this fact. 
Your curious inquiry about sailing a vessel 
pointing all  the time toward the sun is entire­
ly impracticable. "'hy should any one want 
to sail a ship in that way '! 'rhe exact theo­
retical solu tion involYcs the calculus. gjying 
an (,(]llation which can only be solved with 
great difIiculty. 'Ve cannot spend time for 
such p urposes. Practically, the solution is 
the same as if the earth were a plaue, flat, 
and so large that the ship would nearly follow 
the arc of a circle during the day. 'I'he day" 
when the SHn i s  above- the horizon ten honn� 
in latitude 40 deg. Ul'P a fe\v days on each 
side of tlle winter solsth-e. It rises nearly 
GO deg. east of south . '1'he p l ace of sunrise i s  
('alcnlah�d u y  spherical tl'igonometl';v, to which 
wr" would refer yon.  YOllI' ship would ll1uke a 
hal' InOnic ClllTC from morning to noon, "vhich 
could hardly be distinguished from an aI''' 
of  a c ircle on a p laue of tbe earth' s surface, 
and fl'om noon to sunset the "une wonld be 
tnrned to ihp \Y('st, I'(,ycl' Rin� itf • .Jnol'ning .half. , 
As we Raid abovE', "\Yf' do n ot carp t o  work o u t  
so. w:·;t' l ('ss a p l'oblpIn. It c a n  llPneIH 110 OIlP.  
no}' add to the world's  st ock o f  l1Refn l knowl­
('d,g('. �ome nw tlwmn t ieal AO('ipty or rna ilH " 
matkHI j ourn a l  which d('light::.:; in purE' ma thp,­
Tnnties may b(� g l a d  t o  Nolve i t  for y o n .  i f 
you do not snceppd in Ao]vin,g' it for yourself. 

( 9 643 ) S. C. B. asks : Why is it that 
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THE AIR-COO LED MOTOR 
CO., Lansing, lUich. 
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plest in construction, most efficient 
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SC R E W 

T H R E A D S. 
Any sir,e up to 1" diameter, 3" 
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A N ATOMY OF THE AUTO M O B I LE 
a gJ'avity battpry will  not run a battery motor '! By " DIt. DYKE " 
'Yil l a. I )aniell  cell run a hattfll'Y motor ': A. Conblins filI I  tleHcriptions aud detailed lII�cbanieal dr:twings of ALL 
A gru vity battery of a sufficient n umber of cell R i��7��r,:\,qA:;e����,t�:!�T��\��I:,IO���� H�������ve���;l1 t����il�tr;()t;�r:�gdn d�:�� 
will run a motor,  AO also will  a Daniell 's  bat- ings of jol1l(·(·essfnl air ships. THRE]!; HOOKf-l IN ()x�,. Over 700 pages 
tery. A single cell of either will  run :l motor :;:n:(}<�n�l l\��������l;. p��(:ba��:r�

le ��It:�1:t�IO�41���: $2:�O: re���;f�; 
wbich only requires one cell.  On e  horse will our catalogue of auto supplies. ! 
draw a certain carriage. Two will be re- . A. L. J)YKE AUTO SUPPLY CO. I qui red for a larger carriage, Forty may be re. j OUve and Walton Streets, St. Loule, Mo. 

A reliable, simple, powerful engine. 
Send for catalogue of Motors and com­

plete lIfotor Boats. 

Bowen Engine Co. 
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These collections contain the songs actually 

sung at each institution .  They include all 
the favorite glee club and the rousing foot· 
ball songs, many of which have been passed 

down to the present classes by ear alone and 

appear here in print for the first time_ Each 
book is handsomely bound in serviceable 

cloth. 

Harvard U n iversily Songs,  I l l ustrated, $ 1 .50 
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,,!ulred for a heavy load. So of motors. 'l'hat 
ie  all there Is  to It. You must not hitch a 
Hingle cell  to a motor which ought to have a 
team of ten cells to make it Ina ve.  �Iau y d., 
not realize this very simple point. 

NEW ]lOOKS, ETC. 

MARINE ENGINES AND BOILERS. THEIR DE­
SIGN AND CON ST'RUCTION. By Dr. G. 
Bauer and Leslie S. Robertson. New 
York : The Norman W. Henley Pub­
lishing Company, 19 0 5 .  Medium 8vo., 
pp. 7 7 2 ; 550 illustrations ; numerous 
tables. Price, $9 net. 

This valuable work is a translation of the 
original book compiled by Dr. G .  Bauer, the 
Engineer-in-Chief of the Vulcan \Vorks, Stet­
tiu . I t  was translated from the second Ger­
man f'ditioll by J1]' �1. Donkin and S. Bryan 
Donkin, associate membe r s  of the Institute of 

C ivil  11Jn gineers, and i s  edited by Leslie S. 
Hobertson, member  of the Institute of Civil  
Engineers and secretary to the }�ngineering 
�tandards Committee. 'rhe facl that the orig­

inal German work was wri tten by the chief en­
gineer of the famous Vulcan "'orks, Stettin, 
i s  in itself a guarantee that this book i s  in all 
respects thoroughly up-to-date, and that it  em­
hodies a l l  the ini"OI'Ination which i s  necessary 
for the design aud constrnction of the high­
est types of marine engines and boilers. It 
may ),e said without fear of contradiction, that 
the motive power which Dr. Bauer has placed 
in the fast German liners that have been 
turned Ollt of la te years from the Stettin 
Works, represents the very best practice in 
marine engineering of the present day. Ger­
man textb�oks have a wel l-eurned reputation . 
They are clearly wri tten ; thoroughly system­
atic : theoretically sound ; aud they all have a 
characteristic breadth, thoronghness, and de­
tail ; while the character of their p lans, dmw­

iugs, tables, and statistics is  almost invaria­
bly above reproach. 'I'he p resent work em­
bodies, in a marked form, all  of these charac­
teristics. 

'
rrhe il lustrations are careful repro­

ductions from actual working drawings, with 
some wel l-executed photographic views of com­
p l eted engines and boilers.  Among the la tte r 
we note the engines of the Japanl:.�e uI'lnored 
c ruiser "Yakum o , "  the quadruple-expansion en­
gines of the "Deutschland," and of the "Kaiser 
\Vilhelm 1 1 . , "  and many other speeirnens of 
high-class marine work. Part 1 .  i s  devoted to 
l\.fain liJngines, and in Seetion V. of this part,  
relating to deta i l s  of  main engines, there are 
no less than 178 illus tm tions.  Part I I . i s  de­
voted t o  pumps ; Part I I I .  to shafting, resist­
ance of ships, and propellers, in Section I I I .  
of wllich, devoted t o  t h e  screw propeller,  there 
are a ;;  illustrations ; Part IV. treats exhaust­
ively of p i p e s  and their connections ; Part V. 
of steam boilers ; Part VI. of measuring in­
strunwnts ; Part VII. is devoted to various de­
tails ; and 1'a,·t V I I I .  contains a very complete 
al'l'angenlent of various tables. Among the 
many text-books that come to the ID ditor' s desk 
for l'f'view, 'we have rarely seen one that call s 
for sHch unqualified commendation as this.  

OFFICIAL C ATALOGUE OF THE EXHIBITION 
OF TIU� GERMAN EMPIRE AT THE INTER­
NATIONAL EXPOSITION ,  ST. LOUIS, 1904 .  
Edited by the Imperial Commissioner, 
Berlin : George Stilke. 8vo. ; pp. 538 .  

'rhis handsome volume i s  at once a charac­
teristic memento of the St. Louis l"i]xposition 
and a forci b l e  obj ed lesson on the resthetic 
side of the printer's art.  IncidentaIly,  in its 
embellishments, it  ca l l s  to m ind that "new 
art," which received such striking i l lustration 
throughout the whole of the German exposi­
tion at St.  Louis. The letterpress throughout 
is strikingly bold and wonderfu lly harmonious, 
and on every page of it  there is evidenc e of the 
most: eal'eful conside ration of the composition. 
The w()rk is  no mere bald catalogue of exhib­
its ; for under each department there is  given 
an amount of information as to the history 
aud practice of each art that renders t h i s  
work al most a cyclopedia of t h e  modern Ger­
man industries. 

PLANK-FRAME BAHN CON STRUCTION.  By 
.John L. Shawver. New York : David 
Williams CompanY, 1904 .  12mo. ; pp. 
35. Price, 5 0  cents. 

This book is the eompilati on of 
appeared in "Carpentry and Build ing." 
author has had a great deal of experience in 
the cOllstruetion of pJank-framp 11al'll R-- barns , 
which have been growing in popularity in va­
!'iOUR sections of the country, pal'ticuhll' ly in 
the We"t. h the present "mall volume he 
points out the advantages of this form of barn 
eonstrll etion, and shows that a l:-mving of time, 
labor, a n d  material may be had by employing 

� I THE AUTO�IOBlLE HANDBOOK . By L. Elliott 
Brookes. Chicago : Frederick .J. 
Drake & Co., 1905. 16mo. ; pp. 320 .  
Price, $1 .50 ,  

This i s  o n e  of t h e  m o s t  practic al handbooks 
for the motor-car user which we have yet seen. 
The subjects described are arranged ' in alpha­
betical order, and are very concise. Informa­
tion concerning all  types of automobiles is con­
tained i n  its pages, and this information is 
supplemented with very good line draw ings of I 
a simple character. The book a Iso contains a I 
con siderable number of useful tables, and 
formulas for calculating horse-power and for 
making brake tests of motors are Inci llcled in 
tlae book. '1'he work wl1l  be found a very 
haniit' pocket volume by every automobilist. I 

Scientific AmerfcaA 

Cash 
Loans 

are a Strong Feature of 
The Prudential's Policies. 

Through Them You Can Get 
Money if Needed,Without Bor­
rowing From Friend or Bank. 

Send for Specimen Pol icy at Your Age. 

The Prudential 
I N S U RA N C E  COMPANY 

O F  AMER ICA. 

Just 
Published 

768 Pages $3.S0 
556 I l l u strations Postpaid 

rlectricians' Handy Rook 
A MODERN WORK OF REFERENCE 

A COMPENDIUM OF USEFUL DATA. C OVE RING THE 
FIELD O F  E LECTRICAL ENGINEERING 

Including The Theory of the Electric Current and Circuit, Electro­
Chemistry, Primary Batteries ,  Storage Batteries, Generation and 

Utilization of Electric Power, Alternating Current, Armature 
·Winding, Dynamos and Motors, Motor Generators, Operation 
of the Central Station, Switchboards, Safety Appliances, Distri­
bntion of Electric Light and Power, Street Mains, Transformers , 

Arc and Incandescent Lighting, Electric Measurements , Photo­
metry, Electric Railways, Telepho ny , Bell-'Wiring, Electro­
Plating,  Electric Heating, Wireless Telegraphy, Etc . , Etc . , Etc . 

Containing 556 Illustrations and Diagrams 

By T. O'CONOR SLOANE. A. M . •  E. M . • Ph. D. 
Handsomely Bound in R.ed Leather, with Titles 
and Edges in Gold., Pocket Book Style 

� SPecial circular of contents free. 
QILI I I I I I I I I I I I I Il l I l l t l I I I I I U I I I I I I I I I I I I' 

MUNN & COMPANY, Publishers 
361 Broadway, New York City 
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TYPE STUDIES FBOM UNITED STATES 

GEOGBAPHY. By Charles A. McMur .. 
ray, Ph.D. New York :  The Mac­
millan Company, 1904.  8vo. ; pp. 288 ; 
99 illustrations. Price, 50 cents. 

'l'hi s  book contains a s'�ries of simple type 
studies of  the United States, intended to in­

troduce children to tho geography of our coun­
try. The book can be used as auxiliary to the 

regular textbook, in the fourth, fifth, and sixth 
grades. I t  describes various intere s ting geo­
graphical and engineering features of the 
United States, such as the large rivers, the 
h ighest 11lonntains, the great J akes, tlw 
prairies,  the p bc forests and lumbering, coal 
mines, il'l'iga tion, salmon fisheries, etc. ; and 
a ll  these descrip:ions are photographically il­
lustrated. 

THE TnIBERS OE' C01lDIEHCE AND THEIR 
IDENTIFICATION. By Herbert Stone, 
F.L.S. , F.R.C . I .  London : Will iam 
Rider & Sons, Ltd., 1904 .  8vo. ; pp. 
311 ; 186  photo-micrographs. Price, 
$ 3 .  

This book describes briefly a l l  the commer­
cial t imbers met with in ],]ng!and and her c olo­

nies, a s  well  a s  a few others which are l ikely 
to be heard 0 [ i n  the  future.  AlI  the genera 

n: :.lltioned arc i l lustrated by photomicro­
graphs, showing a cross section three times 
the actual size, o r  as i t  would be seen by an 
sI'dinal'Y hand magnifying- glass. In some 
cases a single i l lustration serves for Inore than 
one genus ; but wherever two or  more distinct 
types of the same genu s are described, sepa­
rate i l l us trations have been p r o vided, and the 
specific name i R  then quoted. \Vherever- possi­
ble, the photographs have been so taken that 
the medullary rays run in tbe same direction, 

the pith side downward. The pho tographs are 
actual silver p r ints from the negatives, and 

hence are n1uch sharper and display consider­
abey more detail than were they re]lrodn c(',l 

from half-tone cuts. The book should be very 
u seful to all w;' o have to do with woocls for 
any purpose. 

AUSTRALIAK MINING AKD 
By Donald Clark, B.C.E.  
Critchley Parker, 1904 . 
620 .  Price, $8 .50 .  

METALLURGY. 
Melbourne : 

8vo. ; pp. 

T h i s  bock i s  the first exhaustive work on the 

subject to be published i n  Australia.  The in­
form ation contained in i t  is thoroughly up-to­
date and reliable. Al l  the great Australian 
mines are dea l t  with in detail,  besides being 
fully descriptive of geologica l  confo rmation, 
general resources, the methods employed in 
m ining', and the metaI lurgieal p rocess adopted 
in treatment and extraction .  The text em­
braces a critical examination and commentary 
upon \vorking detail and means to ends, which 
cannot fail t o  "e highly instructive to  the m ost 
advanced mining- men, and of special v a l ue to 
stndents. The work i s  divided iut o  sections 
according to the different States, and western 
Anstra lia,  because of its importance, i s  de­
scribed with great detail ; but the m intS of 
r.eaRlnania, Queensland, Victoria, and New 
South \Vales are also discussed very thor­
oughly. The book is i l l u strated with numerous 
photographs and drawings. 

OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

nay 16, 1 905 
B B A R I N G  T H A T  D A T B  

(See note at end of l ist about copies of tbese patents. ! 

Acetylene generator, E\ Holly . • . . . . . . . . . .  789, 85() 
Acid, making dialk:rl haruituric, M. En-

gelmanll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789,902 
Acids, making (>C-dialkylburiJitnri<', Ii].  

Pl'eiswerk . . . . . . . . . . . . . . . . . . . . . . • . . . . .  7BO,2GH 
Acids, making diethyl-barhituric, A. Ein-

horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7!lO, lHl 
Adverth;ing coat and hat rack, 'V. .J. 

Cooper . . . . . .  0 0  • • • • • • •  , • • • • • • • • • • • • • • •  790, 190 
Ail' b'.'uke �_utomatic setter, W. H. Brooks 790 , 102 
Air brake lock, n .  L. Mahry . . . . . . . . . . . . . .  790 , 144 
AmalgaIIlator, .T • •  J. Peaeoek . . . . . . . . . . . • . •  790, 000 
Amusenwnt apparatuR, A. 11". Turpin . . . . . .  7S9,94n 
Anchor, folding earth, G.  H. Miller . . . . . .  789, 99() 
Antiseptic mouthpiece for h�lephoneH or the 

liI,p, W. Wright . . . . . . . . . . . . . . . . . . . . . .  790,241 
App1f� cutting muehinpry, .T. A. Warner , . . •  789 . 82 5  
Arch, hollow tilp, H. 1.1. I-linton . . .  0 • • • • • •  789, 729 
Allgf�r, earth, G. H. IVlillpl' . . . . . • . • . . .  0 • • • •  789 , mn  
-,-'bvning, . T .  A. Charlton . . . . . . • . . . . . . . . • .  789, 89!) 
Baggage, J. J. Smith . . . . . . • . . . . . . . . . . •  789, 764 
Balance, P. n. "r�ynne . . .  0 • • • • • • • • • • • • • •  789 ,781 
Baling machine, R. F. l\,IeKaig . . . . . . . . . •  o .  790,071 
Baling IH'esR, W"-. A. Bookout . . . . . . . .  0 . ; • • •  790 , 240 
Barrel vf�nti1atoI' and cooler, rr. Pulman . . . . 790, 15�� 
Basin, ,vash, FJ. Hoey . . . . . . . . . . . . . . . . . •  789,73H 
Basket, fruit, 1<.'.  Benoit . . . . . . . . . . . . . • . .  7S9, 8a4 
Bath tub. E. I-I. Sloman . . . . . . . . . . . . . . . . . .  790,229 
Battery relief valve, storage, D.  P. Perry 789, 877 
Bparing for axle journals, lubricating, Mon-

roo & Hallinan . . . . . . . . . . . . . . .  0 • • • • • • 790, 220 
Bed and conch, combination, C .  L. Fennel' . 789, 908 
Bed C(}l'ncr fastEming, J. Nelson . • . . . . . . . . .  789, �6n 
Bed spring, A. Anderson 0 . 0  • • • • • • • • • • • • • • •  789, S!16 
Bed spring, ;ulju8table, I-Unrichs & Chada . .  7�9,728 
Bedstead, �.,.. Charlton . . . . . . . . . . . . . . . . . . 7S!1, n6:� 
Bedstpwl table attachment, n. A. Mason. 790, 2 1 7  
Belt, .T. l\L \Valton . . . . . . . . . . . . . . . . . . .  0 .  78H,SH:; 
Belts, roller guide for drive, II. ,J. Mc-

Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7\)0.222 
Bench clamp, ",Vo W. Cook . . . . . . . . . . . . . .  , .  790, 188 
Bicycle for looping the loop, double, K. 

I..Iange . . . . . . . . . . . . . . . . .  0 • • • • • • • •  , • • • • •  790 , OOR 
Bird cagp, A. B. Hendryx . . . . . . • . .  0 • • • • • •  790 , 053 
Bit. See Bridle hit. 
Bit brace, folding, C .  'V. Stites . . . . . . . . o .  7BO,08G 
Blasting cartridge packing, �\ 1,\ Durham . 789, 9H7 
Boil0r fire box, steam, Kirkland & Allan . 789 , 9 Hl 
Boiler furnace, E. C. )j�isher. 0 • • • • • • • • •  0 • •  789, 72:::­
Boiler tube cuth�r, C. I,' . Laufer • . • • . • . . . .  790,2'1 2 
Book, aceount, .T . H. Rand . . . . . . . 0 • • •  0 • •  790, 002 
Bottle disk extractor and holder, �r. 1,\ 

Curti" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  790, 1\)2 
BottI(�, nOll-refillab]p, n .  Pl'onty . . . . . . . . . . 789, 757 
Bottle. non-refillable, II. .T. Gumblnsky . . 790,049 
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The car  t h a t  a l ways t a k e s  you as 
far as y o u  w a n t  to go,  as fast as y o u  
want to g o ,  and' b r i n g s  y o u  back 
aga i n  witho u t  t r o u b l e  or  a n n o y a n c e .  

1 9 0 5  Catalogue S e n t  o n  Request 
25 H.  P. $3,200 35 H .  P. $4,000 

60 H.  P. $6,000 
Sen d  for Bookl et N o .  '2,  which s h o w s  
what t h e  Peerless C a r  has  don� 
o n  the  road a n d  o n  the t r a c k .  

Peerless l'Iotor  Car Company, . 38 Lisbon St •• Clevela n d ,  O. 
Melll�tr Anociation Licensed AutomobUe M fn 

SAFETY IN CASE OF FIRE 
in all hotels, hospltsls, asylums, theatres, churches, schools, factories and 
all public buildings, as well 3S private residence�, is doubJy assured whtm 
these structures 'Ire , 'plipprd with the 

C O VERT FIRE ESCAPE 

Each room a n d  wind.)w is -fi:Tovioled with a safe a n d  permanent means 

��;r:�::' a��Vi��:s�q���{U�a���r:h�gufffe 
s:�k1i��. 

bUT�;g n�'��e:�1 
people can escape easily and qUlckly by the new method. Best and 
most economical fire escape system ever d",vised. For circulars and 
full pa.rticulars, address 
COVERT FIRE ESCAPE CO., TROY, .N. Y. 

Road freighting Traction fngines 

Over 200 ill use on Pacific Coast alone.  Siberia, 
Spain, India, Central America, Sandwich Islands 
have them . 

Engines lID  Horse-power. Wood, Coal, or OiJ 
hurning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 

THE BEST MFO. COMPANY 
5an Leandro, California 

Cable Address. DANBEST. Write for our New 
Codes, Westerlo Union and McNiel. Oatalogue No. 18. 

I Turned Out 530 1 .27 
worth of plating in 2 weeks, writes M. L. Smith of p&. (used 
small outfit). Rev. Geo. P. Crawford writes, made $7.00 first 
day. J. J. S. Mills, a farmer, writes, can easUy make $5.00 

day plating. Thoa. Parker, sohool teacher 21 years, writes, 
" I  made '9.ffi profit one day, $9.36 another." Plating 

Business easily learned. We Teach You 

B��PliN . 
" The Pen That Fills Itself" 

Dip pen In any ink well or any in k, �ress lever and operation I 
over. As a matter of cleanliness. comfort �lld convenience don' 
you owe it to yourself to learn more about thi� perfect pen ! 

If you will let Ufl fl!md you our beautiful ll't!W illustrated 
catalogue,· it- wfll . make you a CONKLIN entllUshst. 

The Conkl in Pen Co. 12�·�:t��oOht:e. 
Represented in Great Britain by American A�ncies, Ud.,  38 ShOt: 
Lane. Farringdon St., Lonrion, E. C.: in Australia_ by Rae, Munn 
& Gilbert, 47 Market St. , Melhourne. 

Scientific American 
I Box 

H����l . �������' . . :������i
.
b

.
l�: . . �' . . . � 790, 157 

Brake beam, J. F .  O ' Connor . . . . . . . . . . . . . 789,998 
Brake beam, J.  M. Hopkins . . . . . . . . . . . . . .  790,058 
Bread and making same, condensed, A. A. 

Swanlund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789,770 
B rick, block, o r  tile cutter, B .  E .  Becbtel . 790, 170 
Brick machine, H. B. E'isher . . . . . . . . . . . . . 790,044 
Bridle bit, B.  Lamarque . . . . . . . . . . . . . . . . . .  789, 742 
Briquet press. Heynolds & Bedard . . . . . . . . .  789 , 759 
Brashes, machine for filling bristles in 

backs of, D: G. Morrison . . . . . . . . . . . .  790 , 147 
Bucket, clam shell, B. W. Brockett . . . . . . 789,712 
Bucket, dredge, S .  L. G. Knox . . . . . . . . . . . 790,211 
Bucket for aerial tramways, automatic 

dumping and closing, E .  F.  Crawford . .  790 , 030 
Building block mold, E.  B .  McCullough . . . 789,996 
Building blocks or the like, manufacture of, 

G. P. Campbell . . . . . . . . . . . . . . . . . . . . . .  790, 183 
Burglar alarm, J .  Hammersmith . . . . . . . . . . 790,124 
Butt j oint, F. C .  Kelsey . . . . . . . . . . . . . . . . . . 790,257 
Butter cutter, E. Sutberland . . . . . . . . . . . . 789, 889 
Button taslener, collar, B .  Z .  Sm ith . . . . . . . 790, 160 
Cabinet, adj ustable, E. Allen . . . . . . . . . . . 790,020 
Cable hanger, N. A. Zetterlund . . . . . . . . . . . . 789, 830 
Calendar, L. A. Climer . . . . . . . . . . . . . . . . . . 790, 185 
Camera, panorama, F. J. Baker . . . . . . . . . . . 789. 706 
Can opener, A. M. & C. L. Southard . . . . 790,006 
Candy making machine, B .  B .  Bowers . . . . 789, 837 
Candy working machine, W. T. Hudson . .  789,808 
Car brake gear, railway, E. Posson . . . . . . . 789, 879 
Car coupling, R. E .  L. Janney . . . . . . . . . . . .  790 , 209 
Car part, E .  I. Dodds . . . . . . . . . . . . . . . . . . . 790. 037 
Car replacer, W. E .  Rulapaugh . . . . . . . . . . 789,939 
Car roof, S. Herbert . . . . . . . . . . . . . . . . . . . . . . 790 , 054 
Car step, folding. A .  P. Gunn . . . . . . . . . . . .  789, 805 
Car vestibule diaphragm, J. H. Donaldson . . 790,038 
Car wheel. self-oiling, A. M .  Davis . . . . . . 789, 841 
Cars, supplemental step for railway, A .  F. 

Elkins ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  790 , 1 95 
Cars, weed burner for railway, I.lamb & 

Cluett . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . 790 , 062 
Carbureter. air, G. L. Bennett . . . . . . . . . . 790.025 
Carbureter, explosive engine, F .  A. Biehn . 790, 173 
Carbureter. gas engine, H. B. Maxwell . . . .  789,749 
Card punching macbine, j acquard, H .  Hard-

wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790, 126 
Card, serial number, A .  M. Heid . . . . . . . . . . 790,227 
Carding machine bat forming and delivering 

device, E .  Tyden . . . . . . . . . . . . . . . . . . . . 789, 772 
Carline, E.  G. Caugbey, reissue . . . . . . . . .  12,345 
Carpet raveling machine, O .  C .  N. Gunder-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  , 789. 852 
Cart, road , J. S. Coates . . . . . . . . . . . . . . . . .  789 , 900 
Case. See Sample case. 
Cash register, A .  Pfaff . . . . . . . . . . . . . . . . . . .  790,075 
Castings, manufacturing. J. K. Grimth . . . 790, 202 
Cattle guard, W. H. Parker . . . . . . . . . . . . . . .  790, 224 
Ceiling stone, A .  Spech t . . . . . . . . . . . . . . . . 789. 820 
Chaffer, Ditch & Hawkins . . . . . . . . . . . . . . . . 789 , 966 
Chalk holder, M. G .  Wright . . . . . . . . . . . . .  789, 779 
Check system, J. Hallet . . . . . . . . . . . . . . . . 789 , 90 7 
Churn dasher operating mechanism, J. F. 

Simmons . . .  . . . .  . .  . .  .. . .  . . .  . . . .  . . . . . . .  789 , 76;1 
Cigar mold, etc . ,  press, A .  Gordon . . . . . . . . 789, 906 
Cigar reamer or drill, O. Jaeger . . . . . . . . . 790, 136 
Clamp, D. Swope . . . . . . . . . . . . . . . . 790, 012, 790 . 013 
Clasp, Neuberg er & Cleary . . . . . . . . . . . . . . .  790, 261 
Clock system, electriC, J. & A. N. Stein . .  790, 267 
Clutch, automatic, E. B. Stimpson . . . . . . . . 790,085 
Coal feeder, G .  W. Gardner . . . . . . . . . . . . . 789, 849 
Coatings to sheets, machine for applyIng ad-

heSive o r  other, J. P. Curtis . . . . . . . . . . 789,718 
Cock, stop, G .  H. Harrington . . . . . . . . . . . . 789, 971 
Coffee pot. Hardie & Dalton . . . . . . . . . . . . 790 , 052 
Coin controlled apparatus, R. O. Hammond 790, 125 
Coin displayer, J. P .  Cleal . . . . . . . . . . . . . . . . 790, 108 
Coin holding and delivering machine, J. 

W .  JlIeaker . . . . . . . . . . . . . . . . . . . . . . . . . . . 790, 2 1 8  
Collar, B .  B.  Lawrence . . . . . . . . . . . . . . . . . .  790,064 
Combination 'lock, J. P .  RosendahL . . . . . . . . 789, 938 
Commutators of dynamos or motors, ma-

chine for grinding, W. H .  Jordan . . . . .  7 89 , 9 1 7  
Composite p o s t ,  W .  J,. Northam . . . . . . . . . .  790,074 
Concrete structures, erecting metal, J .  S .  

Metcalf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789,988 
Concrete structures, means for USe in erect-

Ing metal, J. Spelman . . . . . . . . . . . . . . . 790,007 
Condenser, R. D . ' Tomlinson . . . . . . . . . . . . . .  789,945 
Confectionery coating machine, G. Carlson . 790 , 184 
Controlling mechanism, F .  B. Estes . . . . . . 790, 042 
Copper from its ores, recovering. H. M. 

Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790, 238 
Corn husking machine, J. J.  Marsh . . . . . . . . 789, 987 
Corset, apparel, D. Kops . . . . . . . . . . . . . . . . . . 79(),061 
Crank, adjustable, Crowell & Gulick . . . . . .  790,031. 
Cream to its initial condition, restoring 

hard frozen, A .  H. Borgstrom . . . . . . .  . 
Crimping machine, F. J. Thomas . . . . . . . .  . 
Cue trimmer, A. B. Low . . . . . . . . . . . . . . .  . 
Culinary device, J. S.  Hohrer . . . . . . . . . . . .  . 
Culinary implement, A. E. Mitcbell . . . . . .  . 
Cultivator attachment, L. J.  Northern . . .  . 
Current meter, alternating, A. May . . . . . . .  . 
Curtain bracket, E. P. Lury . . . . . . . . . . . . .  . 
Curtain fixture, adjustable, .T. A. Nash . . .  . 
Cutting mechanism. E . .  L. White . . . . . . . . .  . 
Cycle controlling mechanism, motor, Leve-

dahl & Norling . . . . . . . . . . . . . . . . . . . . . .  . 
Deafness, determining degree of, M. R. 

Hutchison . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dental bracket, G. Holtz . . . . . . . . . . . . . . . .  . 
Dental cup, W. H"are . . . . . . . . . . . . . . . . . . .  . 
Derrick, J. H. Gray . . . . . . . . . . . . . . . . . . . . 790 , 048 
Die stock, O. F. Kadow . . . . . . . .  790,255, 790, 256 
Dipper, L. P. Cowart . . . . . . . . . . . . . . . . . . . . . 790, 191 
Display device, M. Lichter . . . . . . . . . . . . . .  790, 066 
Display fixture, L. Goldman . . . . . . . . . . . . . . .  790, 047 
Distillation, retort for wood, A. J. Adams . .  790,097 
Ditcbing machine, M .  A .  Wheaton . . . . . . . .  789, 947 
Doll ' s  head, detachable, I. young . . . . . . . . . . 790 .243 
Door locl<, sliding, C. K. Foreman . . . . . . . . 790, 19U 
Door securer, W .  R. Love . . . . . . . . . . . . . . . 789, 747 
Door wicket. S .  T .  Corbitt . . . . . . . . . . . . . .  790 , 1 1 0  
Draft equalizer, �'. B. Stout . . . . . . . . . . . . .  789,821 
Draft excluder, C .  F .  T .  Krauth . . . . . . . .  790.139 
Dra\ying roll,  W. B . .  Tefferson . . . . . . . . . . . . 790,000 
Dredge ladder roller, S .  L. G .  Knox . . . . . .  790 , 2 1 0  
Dredger or l i k e  hopper, T .  W. Hogg . . . . . . 790, 130 
Dress shields, m aking, T. Davis . . . . . . . . . .  790.033 
Drier, W. H. Macklind . . . . . . . . . . . . . . . . . . 789, 984 
Drying moist m aterial, apparatus for, E. 

N .  Trump . . . . . . . . . . . . . . . . . . . . . . . . . . .  790, 1 62 
Drill. See Hammer drill. 
Drill attachment, T .  E. Adams . . . . . . . . . .  789, 703 
Dust collector pocket, A .  C.  Brantingham. 789, 711 
Dye, alizarin, Schmtdt & Fischer . . . . . . . . . . 790,079 
Dye and making same, blue sulfur, Abel & 

Luttringhaus . . . . . . . . . . . . . . . . . . . . . . . . .  790. 1 67 
Edger, bevel, E. Long . . . . . . . . . . . . . . . . . . . . 789, 80B 
Electric alarm system, H. M. Cooper . . . . . •  790, 189 
E'lectric current regulator, automatic, T. 

A. Swarts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789, 822 
Electric motor controller governor', non-

automatic, W. J. Napier . . . . . . . . . . . .  789, 754 
Electric switch, F. Huffer . . . . . . . . . . . . . .  789,914 
Electric switch, G. L. Her" . . . . . . . . . . . . . . . 789, 975 
Electric switch indicating dial, Perkins & 

Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790,262 
Electric time switch, J. Redding . . . . . . . . . . 720, 155 
Electrical furnace, I. S. Pr(�nner . . . . . . . . . . . 790 , 226 
Electrical vibration systemFI, apparatus for 

increasing the discharge energy of, , 
Braun & Hendahl . . . . . . . . . . . . . . . . . . . . 700 . 250 

Electrolytic apparatus, F. A. Decker . . . . . . 789 , 72 1 
Electrolytic apparatus, W. M. Jobnson . . . . 789, 740 
Electrolytic purposes, centrifugal apparatus 

for, R. V. Heuser . . . . . . . . . . . . . . . . . . 789,05� 
Elevator, A. Karrer . . . . . . . . . . . . . . . . . . . . . 790, 137 
Elevator cars and doors leading thereto, 

mechanism for automatically controlling, 
Wright & Love . . . . . . . . . . . . . . . . . . . .  . 

Elevator' rope drive, R. C. Smith . . . . . . . . .  . 
Imf'vator safety appliance, G. M. Baker . . .  . 
Engine boiler, traction, Fl Leonard . . . . .  . 
Engine conpling, traction, C. A. McCune. 
Engine wbeel, traction, I .  HotaJlng . . . .  
Envelop and message blank, combination, 

""\\'. H. BaSSinger . . . . . . . . . . . . . . . . . . . .  . 
Explosive composition, L.  'l'hornas . . . . . . .  . 
Explosive compound, A. E. Stanley . . . . . .  789,943 
Fabric handling mechanism, C .  J. Bel-

lamy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789, 788 
�'an, B .  Balin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789 , 955 
Fastener for d resses, etc . ,  \V. Nichols . . .  790 , 223 
Fasteners. machine for shaping and setting 

metallic, Coates & Suverkrop . . . . . . . . .  . 
Fastening device, F. A. Freeman . . . . . . . .  . 
Faucet lock mechanism, W. H. Cbenery . .  
Faucet, self�closing. A. O ' B rien . . . . . . . . . . .  . 
�'eed water re�ulator, F. X. Atzberger . . .  . 

is pre-ennnent-­
.I.y a £an:l.ily c ar. 
Its enjoy:rn.ent is 
not con.:A.ned to. 
the hou.rs 'W'hen 
the :men of' the 
hou.s ehold are 
£.ee; 'ZQ01nen and 

�2j::::::§�:Uc.h;Jdren can use 
1neanr.-vhiJe. <Operation. 

is' 1y  one lever, pedals and a 
thro-ttle a-tta.ched -to the steer. 
ing 'W'heel. f( The hand that 
.steers is the hand that con· 
troIs. <Ignition is autonta'tic. 

Wa7n. 0fflc� and FaCt07")r. X-enosha�:i.sC!on.s:in. 
���:�i:.�:!.!;'� .. %i.���;hiJ�ft:1r�i� Repr ... e:n.-tt+i.V""e$ iT\oo otheto lea.Ti.n.S1 c:itie ... 
THOMAS B. JEFFERY & COMPANY 

S U R.REY. TYP E ONE 
16 to 18 horse po'Wer. $13501 
Other :models $ 7So.,� 8�0. $ .%.000 aQct $3000. Full in:forrnatlo:n. on. reque"t. 

Columbia Automobiles, covering the entire field of motor 
car service, are described in detail in three catalogues devoted 
respectively to Columbia IS H. P. and 35-40 H. P. Gasoline 
Cars, Columbia Electric Carriages and Columbia Electric De­
livery Wagons and Trucks. These are not only the hand­
somest but the most explicit and carefully arranged automobile 
catalogues ever printed, and each will repay the careful study 
of every present or prospective owner of a vehicle in the 
class it covers. Sent free on request. When writing, please 
state which catalogue is desired. 

ELECTRIC VEHICLE CO., HARTFORD, CONN. 
NEW YORK BOSTON CHICAGO 

134 West 39th Street 74 Stanhope Street 141 3  Michigan Avenue 

MOO1ber Association Licensed Automobile Manujact%rers 

No. 5 BECA USE 

� D U R Q uses the FI NEST acid it can get. ���t Cheap acid eats the plates of the battery. The 

BESTir! 
. i s  

Kills your battery. The D U R Q kind 
is the different kind. Costs more, but D U R Q builds for DURABILITY. D U R Q the battery that uses the BEST. 

CHICAGO BATTERY COM PANY. 1402 Michigan Ave • •  Chicago 

IDost brillia.nt, 

e c o noIDical Ught ... 

m ade. Our Ught gives 

I OO-ca.ndle p ower at 

the 8mall cost of 2 c  per weel1. 
Is portable and there i s  n o  dirt, grease, 

odor or fUuokc. Over 100 different styles­
every one warra.nted. 

Agents fJianted EflerllfJihere. 
THE BEST LIGHT CO. 

" L E A D E R " 
Built like a "",'atch. Beautifully Fitliflherl. A(�ell� 
rately Constructfld. Light., Strong-, Reliable and N obelE'ss in op!:mtion. Suitable for launehl;:S 
from 15 to 1 9  feet in length. Price complete, 

$75.00 net, no discOtlllt. Thoroughly guar_ 
anued. Perfect Speed Control. Complete 
deRcriptive f'stalogne upon application. 

STEREOPTICONS l'b'kitn make BIG 
the Public. NothiIlg affords b!f:!�e��I�:::��f: 

tiel for men with 
slliaU eapital. W . 
start you, furnishing 
complete outfits sad 
explicit in strnctions 
at a surprisingly low 
cost. The Field I" 

Large comprii!ingthe 
regu tar theater and 
lecture circuit, also 
loealfield!'l in Church­

." Public Schools, Lodges, and General Public Gatherings .• Our •• terhIDment; Supply CatH.lotue and epecial offer fully explains 

'irr��'::;b!;�t S::::t, CHJ�P\GO IIr.ROJ]�T!;ii':, 1'& 



We will send you an Evans Vacuum Cap 
by prepaid express, to use thirty days, and 
the Jefferson Bank of St. 1.ol1is will give you 
a certificate agreeing to return to you the 
price of tlte Cap if you do not cultivate a suf­
ficient growth of hair within the trial period 
to convince yon of the effectiveness of this 
Inethod. Th e bank will  also specify that you 
are to be the j lldge as to the ben efits derived. 
From this arrangement yon will  observe that 
if the Cap fail s  to Blake your hair grow, we 
will be the only loser in the transaction, for 
you understand the price of the appliance 
would be deposited w i th the bank. subject to 
your own order- not ours-and we pay all 
express charges. You do not have to have 
faith to get results from the use of our appli­
ance, for if yon will apply a strong vacuunl 
to your scalp each day and draw the blood to 
the hair roots, your hair will grow whether 
you want it to or not. 'rhe hair is an independ­
ent little plant that really has a tendency to 
grow, and all it needs is the right kind of 
help, and the Evans Vacuum Cap is the only 
effective means of accomplishing the work. 
Even one application of a vacuum gives the 
scalp a pleasant, tingling sensation that de· 
notes the presence of new life in the scalp 
and wlticlt cannot be obtained by any other 
means. 

Let us send you some literature about the appliance--even lif you are not in need of it, we know you will be interested In 
this invention and in wh..'lt it does. 

EVA N �  VAC U U M  CAP CO. , 
425 Fu l l e rto n B ldg., St. Lou is ,  u. S. A • .1 

Hortens T ekniske Skole 
On account of the aO Years Jubilee, to 
be lteld this year. an former scholars sre 
requested to send their address to tbe 
Director of the College. Horten, Norway. 

KINDLY MAKE THIS KN WN TO ALL CONCERNED 

l ee lJ g w z d a z z  
DICTIONARIES I n al l Languages and Subjects, Unilingual, 

Bi l i ngual , M ulti l i r.gual , General a n d  Special. 
LAN G U A G E S  P R I N T I N G  COM PANY 

Languages Building, IS west 18th st. , New York 

SOc BfIt1: Electric Light 
• OUTFIT. 

3Y. Volt 1.amp, Receptacle,  Switch, 1 0  feet of 
Wire and Battery, with P lain, 
Ruby, Green or Blue 
1.amp, all complete for 
SOc. , and 1 5 c .  extra 
for postage, to any 
part of the world. 

Every Gas Engine User 
ShOllld leal'll about the Apple Auto· 
lIlatic Spurker. Easily attached. 

'0 mOre belt, battery or commutator 
t,]·oubles. Increases power and speeds 
For any kind of ignition apparatus wriie 

'fhe Dayton Electl'icaJ Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 

Our Hand Book on Patents, Trade·Marks, 
etc .• sent free. Patents procnred througb Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St . . Washington, D.O, 

Scientific America.n 433 
Feeding device, A. F. Jacquemin . . . . . . . . 
Ij"'ence post, C. F. Bartling . . . . . . . . . . . . . . .  . 
,[I'eneing, making wire, T.  Litwiller . . . . .  . 
�"'ender, S. F. Beckwith . . . . . . . . . . . . . . . • .  
Fifth wheel, H. C .  Swan • . . . . . . . . . . . . . . .  
}i'ilm spool receptacle for plate holders, 

detachable, N. L .  Hall . . . . . . . . . . . . .  . 
}I'ilter, J. E. Skelton . . . . . . . . . . . • . . . . . . .  
Filter, J. H .  Ernst . . . . . . . . . . . . . . . . . . . . . . 
Filter, K. Kiefer, reissue . . . . . . . . . . . . .  . 
Filter, self-cleaning, B. Metcalf . . . . . . .  . 
H'ire apparatus, H. B. Briggs . . . . . . . . . . . .  . 
Fire escape, E. Perry . . . . . . . . . . . . . . . . .  . 
.H'ire extinguisher, chemical, A. J. Knight . .  

I Firearm, magazine, J. D .  Pederson, 

l Firearm recoil lock, J. D. pederson
78

.
9
.'�:l2: 

Wirearm sight, A. W. Savage . . . . . . . . . . .  . 
Fluid motor, elastic, G. A. Aldrick . . . . .  0 
Foot rrst, J. II. LonglC'y . . . . . . . . . . . . . . .  . 
Force feed lubricator, J. E. Burns . . . . . . .  . 
"F'oundry device, C. E. Blechschmidt . . . . .  . 
��ruit picking sack and measure, combined, 

789,976 
790, 169 
790,213 
790, 024 
789. 944 

790,123 
789 942 
789:968 

12, 347 
789,751 
789, 959 
790,001 
789,810 

789, 933 
789,755 
789, 761 
790 , 019 
789,813 
789, 960 
789,710 

Douglass & Hughps . . . . . . . . . . . . . . . . . . . 790, 194 
Fruit pitting machine feeder, J .  S.  Briggs. 789,898 
F'uel briquet and making same, Conti & 

Levy . . . . . . . . . . . . . . . . . . . 0 • • • • •  790, 1 09 
lj'uel feeding devict', a utomatic, W. H .  
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source of protit and pleasure. All you need is the �tteTIUlJ costing from $2.50 up, and materials 
from $5.00 up. Tne tools are common In t:very household. Patterns of over fort)" styles and sizeI"', 
all leng ths, trom 1 i to 55 feet. 
part ���?���f,�t�.����ii:�

n
:;:!���c;f::: a�:��:�i!�d ifi':.��:�¥�t!:rs�.�w�!g

e
�=�h btep or tne work, an It-elDIzed hIll ot material required and how to secure It. Over SIX thous!mrl 

amateurs successfully bUIlt hoatg by the Brooks Systerr. last year. 1<iftv per cent. of them have built �heir second boat. Many have established themselves in the boat manufacturing business. 
t:atalogue and particulars freE'. For 25 cents lOu· page catalogue containing valuable informa­tion for the amateur yachtsman, showing several worlting illustrations ot f'ach boat and a full set 

for one uoat. Full line in kno�k·down and compkte boats. When so ordered patterns are ex­pressed, charges prepaid C. O. D., to allow examination. 
BBOOKS BOAT MANUFA CTURING COMPANY 

Ongmators of tM Pattern System of Boat Building 405 Ship St., Bay City, Dlieh., U. 8. A. 

Fur����� 
G :,;vi��;i�;i�� .

·

.

·���;���� .. .-.v.i���� �:::�:; Washburne's Patent Adjustable " O.K." Paper Fasteners 
Game apparatus, base ball, J.  E. Dauer . . 7DO, 032 
Game hall, Englerth & Ea rnest . . . . . . . . . • •  790,041 
Garlic separator, F.  O.  Beclttcl . . . . . . . . . . . .  790, 171 
Garment fastener, E'. K .  Baston . . . . . . . . •  789 , 9058 
Garmpnt hanger, �I. E .  Cummings . . . . . . . .  790, 1 1 2  
G a s  burnpr, C.  E .  Hall . . . . . . . . . . . . . . . . . 790,050 
Sas burner, incandescent, A.  P.  Storrs . . 790,008 
Gas burner mantle, A .  H .  Sassman . . . . . . 790,265 
Gas engine, G. A. Aldrich . . . . . . . . . . . . . .  790 ,018 
Gas meter' sealing device, J.  Lichetti . . . . 790, 142 
GaR, obtaining producer, A .  DesgraJl . . . . . 790,113 
Gns pJ'(xluf'illg and consuming apparn tus, 

C .  Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gases, controlling furJJace, .J. ",.,. . Dougherty 
Gear, l'Pvf'rsing- propeller, 'V. E .  Patrick . .  
Gearing, trallsm iRsion. N .  '1'.  Harrington . . .  789,7a7 
Glass forming' machine sheariJlg df'vice, 

M. M. Quinn . . . . . , . . . . . . . . . . . . . . . . . . .  790,076 
Glasi:' Rf'Cnrpr, '\ � ndow, oJ. M. Cushman . . .  789,965 
Glass �hN't o r  ,late manufacturing ap-

paratus, H .  K .  Hitchcock . . . . . . . . . . . .  789,9'11 
Golf ba ll, r,. ,T. Du �faltallt . . . . . . . . . . . . . . 790,252 
Gr�lJ\Ular matf'riH��, apparatus for cooling 

and drying, I'. Hall . . . . . . . . , . . . . . . . . .  789,807 
Grinding m achine, D.  B .  Hyde . . . . . . .  789,737 
Grinding machine, J.  Rath . . . . . . . . . . . . . 790, 099 
Urinding m achine hood, F.  H. Kaltenbarh 789,741 
Grindstone protecting device, .J. E .  r.rhome 789,77J 
Gun rapiU charging apparatus, C .  P. E.  

Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gun, recoiling, K. Hanssner . . . . . . . . . . . . . .  . 
Guns or the like, sighting device for, N .  

E.  AnuprRson . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hammpr drill, A. E. Johmwn . . . . . . . . . . .  . 
Hammel', po,ver, C. T.  Whitesel . . . . . . . . .  . 
Handling loose material, apparatus for, P .  

789,783 
789,B16 
790, 236 

L. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789, 974 
Hanger. See Cable hanger. 
lIarp, J.  K Oltilds . . . . . . . . . . . . . . . . . . . . .  . 

HarvestC'r, W. Smolley . . . . . . . . . . . . . . . . .  . 
Hay press feeder, E. W. Shaw . . . . . . . . .  . 
Hay rake and prpss, combined, E. A. Orr . 
Hf'ater, C. S, li'olsom . .  , . . . . . . . . . . . . . . . . . 
Heating system, etc. , drain attachment for 

790, 029 
789, 70,6 
7g(J,082 
790,151 
790, 119 

steam, Gifford & Nistle . . . . . . . . . . . . . . 789, 969 
Hoe sockf't shallk,  N .  L.  G arrett . . . . . . . . . . 789, 905 
Hoistillg' mechunism lauding chair, Burkart 

& Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . 789, 8.38 
IIook, L. Moore . . . . . . . . . . . . . . . . . . . . . . . . . 790 , 069 
Hook hanger, J. L. Cavanaugh . . . . . . . . . . 790, 105 
Horseshoe, J.  E.  G .  Geisel . . . . . . . . . . . . . . . 790, 1 2 1  
H o s e  drying device, C .  M. Bowman . . . . . . .  790, 176 
Incubator, J .  M. Day . . . . . . . . . . . . . . . . . . . .  789, 719 
Indicator, E. S .  Boyn ton . . . . . . . . . . . . . . . . . 790, 1 7 8  
Ingot mold, West & Boyd . . . . . . . . , . . . . . .  789, 828 
Insect gathering machillf',  A. C .  Stiles . . . . 789,887 
Insulator, canopy, E .  I�. Bechtold . . . . . . . 789,832 
Insulators, manufacturing high potential 

earthenwarp, F.  M .  Locke . . . . . . . . . .  . 
Interrupter, 1\1. K. McGrath . . . .  , . . . . . . 
I roning board, lJ). Q. tia tteys . . . . . . . . . . .  . 
Ironing board, J. W. McKinney . . . . . . . . . . .  . 
I roning board, S. E'. Box . . . . . . . . . . . . . . . •  

Ironing board, J. H. Hamilton . . . . . . . . . . .  . 
Label, lumber, A. E. Baird . . . . . . . . . . . . . . .  . 
Lamp socket holder, glow, H. T. Hoch-

hansen . . . . . . . . . . . . . . . . . . . . . . . 789, 734, 789,735 
Lamp socket, incandescent, G .  H .  Proctor. 790, 152 
Lap robu, D .  Levinson . . . . . . . . . . . . . . . . . . . . 789, 922 
Last. D.  Huvcron . . . . . . . . . . . . . . . . . . . . . . . .  790,128 
Lflsting boots or shoes, D. Haveron . . . . . . 790 , 129 
Lutcll, drawer, r�. Cal'ney . . . . . . . . . . . . . . . 790,104 
Lpaden trap, C .  H. Mool'e . . . . . . . . . . . . . . . 789,752 
Lens centering, marking, and testing instru-

ment, C .  W. Howland . . . . . . . . . . . . . . . . 790, 059 
Lightning arrester, G .  II .  Short . . . . . . . . . •  789,886 
Liquid fuel burner, A .  C.  Cunningham . . . . .  789, 964 'I 
Liquid fuel heating means, :H'. W .  Jackson . . 789,739 
Loading machinery, J. Mc)fyler . . . . . . . . . . . •  790,073 
Lock, �' .  D .  Ward . . . . . . . . . . . . . . . . . . . . . .  789, 775 
Lock, R .  A. Turner 0 • • • • • • • • • • • • • • • • • • • • •  790, 091 
r,ock, A. G .  Baker . . . . . . . . . . . . . . . . . . . . . . 790,247 
Lock and latclt, H. G .  Voigltt . . . . . . . . . . . 790, 092 
Lock and latclt, combined, G. W. Hintz . ,  791J, 206 

The neatest and most efficient of t h e  whole 
" Paper li'astener Tri b e . "  

Attached witlt the thumb and finger. Absolutely 
sure. Can be used over again. No points to catch. 
Lies flat. W ill not rust. Made of bras$� 

Handsome in appearance, and they 
always work. 

Put up in brass boxes of 100 Fasteners each. Ten 
boxes to a carton. Price 20 cents a box ; 51 .aO 
per 1 .000, at all 8tationers or from the Manufac­
turer. postage or express prepaid .  Sample box 
1 0  cents Illu.trated booklet free. Liberal dis­
count to  the trade. 

JAMES V. WASH BURNE, Mfr. 
210 East Genesee St. , ISyracn"e, N .  Y. 

•• The cyclist saves himself much sorrow 
If on his wbeel he bas the MORROW." 

The steepest hUJ is as easily ascended as descended if the nder takes the 
precaution or having attached to his machine tbe very latest model of 

THF: IlIORROW BRAKE 

which bas every pOSSIble improvement tending toward safety. simpliCity 
and efficiency. It ensures easy comfort to the riDer under all l'oad con-
g���n�ne ��tc1h

a�ihe 
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r
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every detail. No Increased friction when pedaling. PrICe $ a.OO. 

ECLIPSE MACHINE CO.. Elmira. N. Y .. V. S. A. 

TWO GREAT WONDERS 
The Wonder Gasoline Motor gives more power for tlte 
money than any other machine on the market. No valves, gears, 
etc .. to get out of order. Jump spark. Solid or reverBin� pro-
Ei£ei;. l\fl�hi�e

,w :��t!�n::ft�����!�r 
i�l\h�qgi:i;�::rl �g�� 

bined Alternator and Direct Current Generator made. It is 
tbe newest, most useful and interesting electrical invention. 
Oan be wound for any voltage up to 10. Weight 4f2 J bs. Oan 
be operated as a motor. Agents wanted. Write for circulars. 

CORNWELL COMPANY 406 S. !i!alina Street, S YRA CU �J<;. N. Y .  

Save Time and Money 
Films. Stereopti­

cons, Views. 
[f yon contemplate go-
���t!r;�:g� t�!

i
l�e

e
S�: 

write for catalogue No. 
9, whIch I<ives Informa­
tion and prices of Mov� i� Picture Machines., 
lJ' l l  m s ,  Stereopticons 
and Views. We offer de .. 
pendable apparatus and 
views only; no second-

_� g:�a 1ffgggfs lii
r
st:�l�s w cover pustage of 364 page catalogue. 

K L E I N E  O P T I CA L  CO. 
5 2  State ,street, Chieago, Ill. 

SAVE MONEY on 
AUTO. SUPPUES 

Projilressive business men use 
BATES 

Hand Numbering Machine 

BATES MFG. CO • •  31 Union Sq., New York 
CHICAGO-304 W!l.bash Avenue 

F:tctory, Orange, N. J. 

M I ET�z
es
�

ro� E I S S  K E ROSENE 
I t o  60 H .  P .  and GAS ENGINE 

t�Z� ?t����ss
m�����l�� ��C��ll�i�:ub�es� .. 789, 997 

Most complete set of ham-
We cbarge ordinary busi­
ness advance on whole­
sale cost-much less than the usual "fancy" prices. 
Your money back if you 
want it, too. 

burns l': En O�:EN l<: chellp!:"r and 
�fer than . !!"asohne: Automatic, Simple. relIable. 1'\ 0 electric bat­
tery or flame used. l-'erfect reg-ula. 
�����f�:

d
el��t�V�eli�lti���PJh�r:� mg storag<! batteries, pumping and Draper . '

,
' . . . . . . . . . . . . . . . .  " . . . . . . . . . . 789,845 per patterns in the world. 

t��: i��, m
n

o;;.�g�v G�'a���\\�}�e i�'�t
'
ti� : : : : : :  +gg:��� I Hampers for any make and 

Loom needle or wire, pile fabric, W. Wattie 790 , 01 6  model car. Royal de Luxe 
t��:: �:i� i�g�1�: l·i. B���iJ;.e . : : : : : : : : : : :  +5g:��� hampers, perfect finish and 
Loom take up mechanism, C. E .  Nutting . . . 789,816 workmanship, at l o w e r  

The Whole Dlarket before you 
In our catalogue. Send IOC. for it 
and order from your easy chair. 

r��l����r'
co!pos�l���it�r �;: ' i{���:i89, 811: +��:��� prices than

. 
are asked for 

Mail bag catcller and df'liverel', H. H. Akers 790, 245 e v e n  ordinary hampers 
POST &I LESTER Co. 
44-Sargeant St. , Harttord,Ct. 

Mandrel, reamer, S .  J.  �filler . . . . . . . . . . . . 789, 866 elsewhere. 
Manhole cover, O.  H. Davison . . . . . . . . . . ' .' 790, 034 

Largest Importers of 
Foreign Made Equipment. 

Manure spreader, L.  Kniffen . . . . . . . . . . . . 789, 859 
Mash tuns, false bottom for, Fiedler & 

Goldberg . . . .  , . . . . . . .  , . . . . . . . . . . . . . . . .  790, 04� 
Match delivering- device, C. C. Crossley . . . .  790, 1 ] 1  
Meat support, adjustable, G .  "T. Holman . . •  789, 912 
Mechanical movement, L. Bollee . . . . . . . . . 790,174 
1\letal j Oining, M. H .  Bigsby . . . . . . . . . . . . •  789, 790 
Milk and making samf', t'vaporated, or. A. 

Just . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789,858 
:i.\Iilling machine, Le Blond & G roenf· . . . . . .  780, 860 
Milling machine table actuating mechan-

ism, J. Wigal' . . . . . . . . . . . . . . . . . . . . . . . . 790,039 
Mine trap door� A. O .  Slf'ntz . . . . . . . . . . . . 790,00'.:1 
Molasses, trea tiug. F ,  Densy . . . . . . . . . . . . . . 700 , 035 
Mop hf'ad and wringer, O .  H. Rice . . . . . •  789, 880 
Motor starter safety device, F.  G .  Bill . . . . 790,100 
Mouse trap, .T. I," O ' Dell . . . . . . . . . . . . . . . . 789, 9RO 
Muffle 1', C .  H .  Blomstrom . . . . . . . . . . . . . . . . . . 790,248 
Music leaf turner, 'V. �"'. :\fains . . . . . . . . . . 789, 864 
MUSic sheets, motor mechanism for un-

\vinding and rewinding perforated, J. 
""'ieSf'l' . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . 790, 1 64 

l\fusic stand, E. Villani . . . . . . . . . . . . . . . . . . 790,233 
N'eckband or collar spreading device, F. 

}.f. Ilill('y . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . 
N {,pdle, D. E. Garrett . . . . . . . .  , . . . . . . . . . . . . 
Nicotin, obtaining, A. Koellikt�r  . . . . . . . .  . 
�ose guard, I," A. 'V ilcox . . . . . . . . . . . . . . . 
Nut lock . W. R. Woods . . . . . . . . . . . . . . . . .  . 
Nut machine, .T. Krppp . . . . . . . .  , . . . . . , . . .  . 
Oil burner for lamps or Rtoves, E. Ilumnhrey 
O !l can 3lHl fnnnel, combined, A. R. Senv�Y. 
Oller, floor, "'. 1,"'. Gmvell . . . . . . . . . . . . . . . . 
O rdnance, B.  Rehr . . . . . . . . . . . . . . . . . . . . .  . 
Ore conC'pn t rator, ".,. . :\1. Rf'ely . . . . . . . . . . .  . 
Ore roasting', .T. A. Ankf'r, f't aI . . . . . . . . 
Organ stop action. r. G. B. Astcnius . . . . .  . 
Packing box, .T. Flaherty . . . . . . . . . . . . . . .  . 
Packing' garkd. n. C. "'Vied("man . . . . . . . . .  . 
Packing, mdallic, E. J. Fuller . . . . . . . . .  . 
Pail holder, J. ,Yo Thoma . . . . . . . . . . . . . . .  . 

Pail, milk. F. �r. LC'chnpr . . . . . .  , . . . . . . . .  . 
Paint pail supporting rlevice, R. G. ",V. 

789, 862 
790,120 
790. 138 
790. 237 
790,240 I 790, 1 40 
790 , 1 .3 1  
7m.080 
789,970 
789, 83R 
790 , 1 56 
7Rfl,fl52 
789, 70;,) 
791l. 1 9R 
790,OlJ:l 
790,201 
7R9, 82:l 
71=10, 065 

Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790, 200 
Pan. Spe v a clIum pan. 
Pantograph, A.  W .  Davis . . . . . . . . . . . . . . .  789,901 
Pa�er. commercitlJ, ,,�. l\f. Affeldf'r . . . . , .  790, 244 
Paper, making stretchable, .T . Arkell . . . . . . 790,021 
Paper, mecllHnism for making stretchahlp 

, 
crinkled, ,T. Arke!! . . . . . . . . . . . . . . . . . . . .  790,022 

Paper or other flexible matf'rial. forming 
rolls of .lteets of, O. J. Bellamy . . . . . . 789,707 

Money Required 
and approve of your 

to anyone on 
FR EE TRIA L $10 10 $24 

Co'cs'er·Blrak,,. & Punctureless Tires. 

��O:es' l��te���.
e
.� $ 7 10 $ 12 

SOD Second-H!lnd Wh_I. 
All makes & Mod- �3 ' �B els good as new ." 0 ." 
GREA T FACTOR Y CLEARING SALE. 
RIDER AGENTS WANTED in each town at good 
pay. Wr#� at oncefor catalog and Special OWer. 

TIRES. SUNDRIES. AUTOMOBILES. 
MEAD CYCLE CO., Dept. W\O. C H I CAGO 

all pow� PMf���; 
1 28-13� MOTT ST., NEW YonK. 

ADOP'l'EJI BY 
U .  S. GOVERNMENT. 

Ilighel!lt Award, direct coupled 
Generator Set, Paris Expositlon,1900. 
Gold Medal. Pan American Ex· 

posItion, 1 9(11 . Gold Medal. Charleston, S. C., Exposition, 1 9(1�. 
Gold Medol and Special UiploIDo. bas been awarded to the 
l\hetr. & Weiss Oil Engine a, the Louisiana Purchase ExpositIOn at St. 
Louis. 1904. 

For all classes of 
GAS ENGINES 

for make and break or jump 
spark Bystems. Our latest 
type price $ l a .  Write for 
CIrcular of magnetos, etc. 
THE CAR L I S L E  & FINCH CO. 233 E .  C l ifto n  Ave. 

Ci!lcinnati, o. 

ON TYPEWRITERS 
of all Makes 
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The best Spring tonic. 
Effectually protects at all 

hours, in all weathers. Not 
only p rotects, but inv igor­

ates. Nothing like it for 
H eaIth and Comfort both. 

Recommended by ],eading 
.Phvsicians Every,vltere. 

Booklets and Samples l/'ree. 

B}i6�i.rr ��� :f,t�6 }1f�{I�n A S:.·' 1¥lo����;W:2�8 
Boylston St. PHILADIU-,PHIA : 1510 Chest· 
nut St. CHICAGO : 82 State St. 

Agents in aa Principal Git-'ies. 

Seconds count. Be ready at tbe start witb 
Badger's Fire Extinguisher 

and you can put OUt any kInd of a fire. 
A req1lest will bring you the information 

you wish, J:I'REE. 
BAlJGER FIRE EX'l'INGUI8I1ER 

SO l'ortlund St • •  Um�ton, Mass. 

T H E  E N G I N E  
with a strong. steady pHll. Used and recom­Hlendeli by thonS!1nds. A postal card with your name and address will bring particulars. Our ma(:hines and prices ·will 
interest you. 
Hagan Gus }:ngille 

& Mfg. Co. 
Winchester, Ky., U.S. A .  

SPECIAL ANNOUNCEMENT 
To be published on July 1. J905 
A NEW PUBLICATION, entitled 

American Homes and Gardens 
(Successor to l"lCUJN'l'IFIC A�1ERlCAN 

BUILDING MONTHLY) 

TH;�O�����
n
'r�Y P��(7��!�:o�il\��{ft�����¥t�d:��� 

"' Home " for its keynute. fl'he one to whom this word 
n��lign�erri:!g ili�li�t��l�i�� i�f

t
�{::

t 
��i:g;�o���lt�� reader wlth him to variuus parts of the countly, and 

�g����: �� t��eb���£$�}�J�SO�f$fo1W�� li�gd 'r�it�
h
fs� 

perhaps. more necessary in the building and fUl'nishing 
of a house of small cost than in a mansion of importance-. The Editor will not leave you on the outer doorstepj however. but will take yuu w1thin, where you may see how the house is furnh;hed and decorati-:d Hild how the owners live, Then you may ba.ve a Vi alk through the 
rg���h a;lth�e�)���il�:�����l:;ii�:te,:.bere, perhaps, 

fj'bere will be pub lis bed articles 011 room decoration an.d furnishing, showing how the furniture may be arrange(i to produee toe best effects, what pictures may be hung, and what bric-a-brac! inherited from some former mansion , may with advantag'e be discarded. In short. the new pub lication is intended to be 
OF INTEREST 

to the one �bo has a Home. To the one who has not a H01)le, but Int�nds tu have one. To the one who Wishes to Improve hIS HUlne and make it more attractive To the one who appreciates that the Garden and the House �hould �orm part of an harmonious scheme. _Eac.h Issue WIll contain an article on some important ma!l�1l0n, s!lOwi�g. if possible, various views of the ex-
�i�\����� �ftih�

o
[.e:t����:B ��rg:�: Plans are published 

The new pubHcation will be issued monthly and will be some�hat smaller in page size than the " 'Building Monthl y, VIZ. : lC%x 14. It wil1 have a handsome coior-�t c��i�rea�� ������ :����.50 pages each issue. Price. 

S PECIAL OFFElt TO ltEA])EltS OF THE 
SCIENTIFIC AMERICAN. 

1.'0 any one suhscribin� before Julv 1 1005 the sub­scription price will be $2.50 for " AmeriCan Homes "and Gardens " for one y«:ar from .July 1, 190;'), to July I, 190ft 
ti�� �J�e�r;:.thl�:������t�b��r�rlb�'la9�5y���.sUbscriP� 

Subscribe at once ,ana obtain the most favorable terms. 

I\fUNN ' ·CO .. Publ iihers. 36 1 Broadway. NfW YORK 

Scieatelfic American. 
Paper, process of and mechanism for mak-

ing stretchable crinkled, J. Arkell . • . • •  790 ,023 
Paper pulp straining apparatus, ]\ G. Bus-bridge . . . . . . . • . . . . . . . . . . . . . . . . . . • . • . . • • 789, 792 
Pavements or sidewalks, . separating tODl for 

expansible, J. H. Miller .; . . . . . . . . . . . • .  789, 992 
Peat pressing machine, ,-vet, Reynolds & 

Bedard . . . • • . . . • • . . • • . . • • . . • . . . . . . • • . •  789,758 
Pen. fountain, J. Blair . • . .  0 . . . . . . . . . . . . . . .  790, 101 
Pencil holdcr, A.  Brown . . . . . . . . . . . , . . . . . •  7g9,71;; 
Pile raising machine, fabric, C. Blair . . . • . •  789,S;35 
Piles or the like, protecting, O. A. Stempel. 790 , 2;:W 
Pin, J. B. Short . . . . . . . . . . . , . . . . . . . . . . . . . . .  790,OSa 
Pipe joint, flexible, H, J. Everson . ! . . . . . . . .  790, 1 1 8  
Pipe swivel conn':ction, q,_ B.  Pick(�p . .  0 • • •  789,905 
Pitman for die presses, H. C .  H. \ralsh . .  790,OlG 
Planter, corn, H. L. l\-lakely . . . . . • • . • • • • . . .  790, 14f! 
Planter, hand, A. C. Kent . . . . . . . . . . . . . 0 • • •  780, 91,s 
Plate lifter and holdeI', F .  Peters . • . • • •  0 • • •  790, 22 5  
Plmy heel slide, E. )1. rroutchtone , . . . . . . . .  7UO, 1()1 
Pneumatic despatch tube systcm, Dinspel & 

"toetzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789.799 
Pneuma tic despatch tube system, K. E. 

Stuart . , . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  789, 888 
Pneumatic tubing, tool for repairing, E. F. 

Pa'va�al'at . . • . .  , . . . . . • . . . • • • . . . . . . . . . •  789,931 
Potato. digger, oJ. Colgrove • • • • . • . . . . . . • . • • • 78U , 8:]9 
Potato digger, E, English . . • • . . • • . . • . •  0 • • • •  790,1UD 
Press, A. E. SaweI's . . . . . . . . . • . .  , • . . . . . . •  o .  789, 883 
Printing apparatus, blue, J. H. "ragen-

hOl'st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789, 773 
Printing machine, A. D. Klabel' • . . . . . . . . . . •  7�9, 9-70 
Printing machinery, S. G. Gos� " . . . . . . . . . .  789,725 
Printing press paper feeding and delivery 

meehanism, P. IP. Rice . . . . . . . . . . . . . . . . •  7 89 , 881 
Pruning implement, F. �l. Garrison . ,  . . . . . .  789, 803 
PuIL,y, O. Wold . . . . . . . . . . . . . . . . . . . . . . . . . .  790,094 
Pump, breast, H. H. Halstead . . . . . . . . . . . . .  790, 051 
Pump, direct acting steam. G.  Honegger . • •  789. 857 
Pump governor, R. Conrader . . . . . . . . . . . . • . .  790, 187 
Pump operating mechanism, C. P. Bilson . •  78H,709 
Pump rod clamp, P.  r . . MyCl'i:L , . . . . • . . • • . •  789,994 
Pump tension device, oil ,vell, H. .J. 

(;}orman . . . . . . . • . • . . • . . . • . . . . . . . . . • . . .  790, 1 22 
Radiator, A . .  Mathis . . . . . . . . . • . . . . . . . . . . . .  780, 865 
HaH jOjnt, C. D. Porterfield . . . • . . . . . . . .  , . . .  789, 878 
HaH joint, B. Wolhaupter . . . . . . . . . . . . . . . . .  789.950 
Railway crossing, cast steel R. A. Hadfield. 789,853 
H.aihvay, pleasure, G. K. Hartung . . . .  � . . . . 789,973 
H-aihvay rail clamp and support. ,J, O'Hare. 789, 87;:; 
Railway station indicator, O. Balogh . . . . . .  789,95G 
Hailway, s\\'itch, J .  Dellwo . . . . . . . . . . • • . . . .  789, 842 
Railway switch, 'V. H, Summons . . . .  " . • . .  7BO,1f:i8 
Hai lwav s\vitch construction, A. A. Strom. 790,010 
Railwaj,- tiE', metallic, E'. L. Taylor, . . • . • . .  71)0, 014 
Rake, G. lV. Anderson . . . . . . . . . . . . . . . . . . • •  78H.8:n 
Hefteetor for artifidal light, 1(. Booth . . • . .  790, 02(:i 
Rday. J. Summers . , . . . . . . . . . . . . . . . . . . . • •  +��:+i{� 
n�;��!r�l\�t�; :fro i�;h�i��.�hl.n ·r:: 'iii��i;r : : : : : : : :  nllJ. OG7 
Rock drill, rp. B ,  Adams . . . . . . . . . . . .  , . . . . .  789, H5l 
Rock drill attachment, T. E .  Adam::; , . . . . . .  78H, 704 
Rocking borse. n.  F. �'owler . . . . . . . , . . .  , . . .  78B, 802 
Hocks -under 'vater, apparatus for breaking, { l  

1o'.  I,obnitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7B.J, ,)81 
RoHer. See Dredge ladder roUer. 
Roning corrugated headers for tulml.ar boil-

1 2 . " 4G ('rK, machine for, C ,  Harter, reIssue . . .  <> 

Rootiing, plate, I�. ITatschek . . . . . . . . . . . . 0 .  790. 1 27 
Rotary engiIlP, H. B. "talda . ,  . . . . . • . . • . • • 7

7
�. (

9) : �
2
1 7(_,� 

Rotary engine, r1'. C. Hoseland . . . .  " . . . . . .  i1 � .1':1: 

Rotary gas engine, E ,  R. Langford . . • . . . . .  789 , D2 1  
�ample ease, E .  G.  yates . . . . . . . . . . . . . . . . •  789 , 782 
Hand can. A. L. Ackerman . . . . . . . . . . . .  , . . .  790,096 
Hash fa::;tener, C. Faust . . . .  , . . . . .  , . . . . . . . .  789, 847 
S�l\V stop, cut off. C. A. Hartmann " . . . . . , 789, t)72 

�����ir;�
o
;�ac�;in�,' o��

e
�,

an
Rl�tt�r'�';)�tb : : : : : : :  igg;�)�� 

Sawing machines. automatic engaging and 
disengaging meehullism for numerators 
for. F. �::vreyer . . . . . . . . . . . . . . . . . . • . . . . .  789, 98H 

Scaffold bracket, .T . •  1. Dennis . . . • . • • . . . . . . .  78B, �4:-{ 
Scale, Imder & }leIIenry . . . . . . • • . .  0 • • • •  , • •  , 789, H4G 
Scale, weighing, T. A. Grubbs . .  " . . . . . . . • . .  789,726 
Scal��;ndt�;on�l<:�i.� 

. 
�':l� 

. .  
�� . .  

f
.
o
.I' . .  �v.

e
.j.��

i
.��

, 
. . �. 790, 2;)1 

Seal, F. "(V. Bl'ooks . . . . . . • • . . . .  , . . . • . . . • . •  790 , 1 80 
Seal lock, \Y. '1'. P(�l'civaI . . . . . . . . . . .  , . . . .  0 78U,9;�4 
Seed eOV()l'el' and E'lHl gate for furrow open-

en;. n. 1<'. Deterding . . . . . . . .  , . . . . . . . . •  789,798 
Seed, tl'eatnwllt of ('otton, 1 .  Kitsee. 

789.977, 789.978 
Seeding moleh ille. C .  P. Sester . . . . .  , . .  790,2fJ(i 
N()JUuphore signal, A. �\ . Strom . .  , . . .  , �  . . . .  790 , 0 1 1  
Hep31'uting apparatus, eelltrifngal, E .  Heger 7BO, OHl 
Seth�(} 01' sofa and billiard or. pool table, 

combined, J. EhrenpreiH . . . .  ' ,  . . . . . . . .  790, 040 
Sewer ces�pool or catch hasin , P. HUllnagan 790, 2[)4 
Sewer eIeuning deviee, R. Shannon . . . . . . . .  789, 940 
Spwing machine feeding mechanism, H .  

:\funning . . . , . , . , . . . . .  , . . . . . . . .  , . . • • . .  790 , O G?, 
Sewing' machhw guidp, P. \V, L-eidolf . . • • . . 789, 74;:: 
!'ii'wing maehine speed controller, J. II. 

J\lucon, ,Jr. . . , . . . . . . . . . . . . . . . . . . . . . . . •  789, n24 
Shad(� and eurtain bl'ael{et, comhination, 

�.\.. Borg . . . . . , . . . . . .  ' ,  . . . . . . . . . . . . . . • •  789. 897 
Shade hracket and hanger, A. H. Palmer . .  789, 870 
SllHp(�l', ;J. ::\HlIs . . . . . , . . . . . . . . . . . . . . . . . . . .  790 ,25U 
Sheet feeding apparatu�, pneumatic, G .  11"', 

I,eig-er . . . . . . . . . . . . . . . . . . . . . . .  789, 744, 789,746 
Sheet feeding device, H .  1(. King . • • • . . . . . .  789, 809 
Hheet feeding machines, automatic stopping 

device for, G. F. Leiger . . . . . . . . . . . . . . .  789, 745 
:-:;hoe polish dip, C. A. Bangert . . • • • • . . . . . •  789,785 
Show case, A. Jaeger . . .  , . . . . . . . . .  0 . . . . . . .  790, 132 
Sho\v (�ase, O. Jaeger . ,  . . . . . . . . . . . . . . . . . . . . 790, 1:m 
Show case cover, O .  Jaeger . . . . . . . . . . . . . . . .  790, la5 
Sho\v case or the lilw covpr, O . .  Jaeger . . . .  790 , 1:34 
Side lay, T. �L North . . . .  " . . . . . . .  " . . . . . .  789,870 
SiglllJ system, eleeiric, E .  oJ. Adams . . . . . .  789, 702 
Signaling system, .J. A. 'Vilson . . . . . . . . . . . . 789, 778 
Signaling system, deehie, Young & 'l'own-

send , . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  , .  7BO,OB5 
Ship bucket guard, I�. l..I.  Messler . . , . . . . . . .  789 , 750 
Skirt supporter and shirt waist holder, R. C. 

Olson . . . . . . . . . . . . . . . . . .  , . . . . • . . . • . . . .  790,1 50 
Slip mill. W. H. Macklind . . . . . . . . . . . . . . . .  789,983 
SWiP from hydrocarbon, etc., forming, 

G. Reale . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  790 , 154 
Soldering iron, 1\'1. ::\Io�sig . . . . . . . . . . . . . . . . • •  78H,D27 
Somersault turning machine, C . . C. ])ean . . •  789, 720 
Som:d diSSipating earpiece, II. G.  Pape • . • •  789,87G 
Sound reproducing ma('hillc-, J. Wellner . . . . .  789282'7 
Spinning and twisting machine spindle, G. O.  Hadfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  790.20H 
Springw'ork dip, F. ,A. Neider ,  . . . . . . . . . . . . 789, 81f:i 
Hpringwork dip, A.  Wreschl .  . • . . . . .  , . . . . . . .  78t),84S Square, separable, L. Brodt . . . . . . . . . . . . . . . .  790, 027 Square, try, n. F. Larkin . . . . .  , . . .  0 • • • • • • •  790,141 Stacker, straw, C. B. Wood . . . . . . . . • • • • • . •  790,2;)0 Stalk rake, A, C .  rl'hompsoll " . . . , . • • • • • • • •  789, 824 Stamp, l'ubher, J. ]"', Tenney . . . . . . . . . . • . • •  789,81)0 Stamp, time, �r, r. li'ollett . . . . . . . . . . . . . • . .  790,045 Starting gate • .  f. IvI. Flynn . . . . . . . . . . . . . . . .  789,801 Steering gear, steam, R, Hodenlos . . . • . . .  o .  789,886 �te.ncn holder, S. 1\1. "\Vixcel . . . .  " . . . . . . . . .  789,940 Stiffening matnrial, E .  K. \\Tarrell . . . . . . . . . 789, 826 Stock, antijumping device for live, J. J. 

I{oger . . . . . . . . . . . . . .  0 • • • • • • • • • • • • • • • • •  789,920 Stock spraying device, live, 1. D. Smelser . .  790, OO[) Store service apparatus, C. J . Miller . . . . . .  790,219 
Stove charcoal burning attachment, 1\1. C. 

W<lod-Allcn . . . . . . . . . . . . . . . . . . . . . . . . . . .  7ll0. 1 66 Stove or range fire box lining, cook, H. J. 
'raylor . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  790.232 

Stoves, ranges. &{� . ,  portable attachment for, 
' 

1<' . .T. Willock . . . . . . . . . . . . . . . . . . . . . . . .  789, R2H 
Stovepipe thimhlp, -E. \V. Reed . .  , . . . . • . . • •  780,n:?G 
Stud holder, shirt, l-I, '1',  Schiedrich . . , . . . . .  789, 8,s4 
8u h��r�te ({i�\i�,�Hl . . 

'�l.l�l . . 

t
.
l
��l�{� 1 . . ��1.1���1�(:�

i
��1: 790, 04t3 Sugar, refining, Ii' .  DPllSy . . . . . . . , . . . . . . . . . .  790 , 04n 

Surgical instrllmcnt. A.  R. '\Yaldo . . . . . .  , . .  7fW , 2:14 
SWing, 1-1. '-Y, yeager . . . . . . . . . . . . . . . . . . . . .  790, 242 
���:;�t.

G .
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'rarpal1lin rack, B, liJ. Lockett .  • . . . . . . . . . . .  7R!J,HM2 
'l'elegraphy, P. B .  Delany , . . . . . . . . . . . . . . . . .  790 , H m  
Tele�raphy, \virele�s, F ,  Braun . . • . . . . . . . . •  790 , 179 
'relenbOJu' annuneiator and jack, combined, 

D. W. Cnmpbell . . . . . . . . . . . . . . . . . . . . . . . 790,103 
rpelephone, code �igllaliTl,g·, C. T. Mason • • • •  789, 748 
Telephone eu t off. H. Manring . . . . . . . . . . . . .  789,985 
'releplIone system, eo ill controlled, C. W. 
Telp�'�t��(�n tn�;l��itt;��: ·if'. · 'P: 'Ci�l;��� : : : : : :  +��:�rg 
Thread and needle cuse, P. Ritzenthaler • • • 780,003 
'l'ip. See Ruilway tie. 

AN & L  
You may make a costly error if you judge Frankli'Jl 

cars by anythin g except wh at they will do. 
They cannot be fairly j udged by ordinary standards. Their en­

gineering is so far advanced and their entire design so superio r 

in correctness to that of other cars that everyone of the six 
Franklz"n models does more than any other automobile of its 
type and more than the average car of a much costlier type.  

Our 12 H. P. Roadster shown below carries t w o  people actually 4 0  miles 
an hour. It is the only four-cylinder strictly runabout machine made in this 
country and the finest and speediest ever built. It this car Whitman made 

his famous record run from San P'rancisco to New York in the hottest summer 
weather in less than 33 days ; against the best previous record of 61 days 
(made by a water-cooled car). 

Our Light Touring Cars with rear or side entrance tonneaus-fixed or de­
tachable--shown above, costing $1650 and $1 700, carry four 01 five people 

faster, safer and more comfortably than the average heavy $2000 touring car. 
They have all its ability and strength without its complication, cumbrous­

ness and tremendous operating expense. 

Our High-power Touring Cars shown above, costing $2500 and $3500, are 
-on average American roads-the speediest, liveliest, safest, most pleas­

urable cars built anywhere at the price. 

No sensible investigator now doubts the complete practicality of 
Franklin air-cooling under all possible conditions ; but some water­

c00led manufacturers are much dissatisfied about it, naturally. 
If you want the facts. all tbe facts, and not.hing but the facts, send 

for our catalogue and "' Coast to Coast " booklet. 
H. H. Franklin Mfg. Co., Syracuse, N.Y. , M. A. L.A. M. 

Jiu=Jitsu Instruction by President Roosevelt 's Teacher 

NATURE'S 
WEAPON 

THAT 
NEVER 
FAILS 

>l' >l'  
MAKES 
SMALL 

MEN 
STRONG 
OIANTS 

INSTRUCTION 6c. 
Japan succeeds be­
cause of the physi­
cal fitness of her 
soldiers. They prac­
tice Jiu-] itsu, a sys­
tem of physical 
culture which makes 
them g i a n t s  of 
strength and endur­
ance. 

P. S. - Send six 
cents in stamps for 
FREE instructions 

THE AMERICAN COLLEGE OF PHYSICAL CULTURE & JIU-JITSU 
378 Boylston Street, Boston, Mass. 

. Boats Can�rSin1t . 
. ...

' eaclt, end like a l i fe boat, they are buoyant-strOllg-_safe -speedy-as much better than a as a stee! greyhound 15 better than a wooden schooner, They don't leak­f�fl�k����;t��d�ear out or become waterlogged and can t ,sink because of the air chambers, All boats sold direct and 

Motor Boats, Ro"W Boa�s, Hunting and Fishing Boats. 
Mullins Steel Motor Boats are elegantly eqUIpped, torpedo stern motor boats-not row boats with motors in them. Motor Boats, 16 foot, IYo h. p. $135; 18 foot. 3 h. p. $240. Row Boats $20 up; 

_ Catulollue of all �tyles sent on request. 
The w. H. Mulli�r!mferoN·a�i�!rl���li��tE����l B���f!'J:�t!!�lin St •• 5618 ... 0 .. , 

Tbe Br0£ksmith Dynamo CastinRs 
�1'i1e and tiling, J, H. 1\'Innro . . • • • • • • . . •  0 • • •  790,260 
'l'ile bui lding block and forming same, H. L. Hinton c· · · · · · ·  . . . . . . . . . . . . . . . . . . . . 789,730 , PARSELL 

EXPER.IMENTAL ELECT R.ICAL OUTFITS from which the following 
practical machines can be made : Dynamo or Motor (high or low volts) ; Gas Engine 
Dynamo ; Motor.Dynamo ; Dynamotor ; Booster ; Single Phase A. C. Rectifier ; Single 
Phase A. C. Motor ; Motor-Driven Self·Exciting A. C. Generator. etc. Parts are 
interchangeable throughout. Can be purchased altogether or one piece at a time. 
Bulletin B mailed free for the asking. 

Im." W"EF.D. ">- 129.131 West Thirty-first Street, New York, U. S. Ao 



HeIcules Cement 
StoDe �aCb iDe 

Makes blocks periectly wateJ'cproof. 
Every shape and kind of stone from 
2 inches to 6 feet long, ornamental 
design, sills, coping, anything. 

Tamps on the face of the mould 
using 2 to t of sand and cement for 

facing, ren dering block impervious 

to water and 5 to t for backing, thus 
saving cement. 

Hercules blocks cheaper t h a n  
lumber, brick or stone-·far more 
durable. 

Making cement stone a new and 
very profitable industry. S m a  11 
capital required, as one machIne 
makes every kind of stone. 

Write for Catalog Z 

CENTURY CEMENT MACHINE Co. 
189 W. Main Street ROCHESTER, N. Y. 

A L O O S E L E A F  B O O K  
For Vest Pocket, 

Coat Pocket 
and Desk 

Used by Bu siness 
M e n t .  Professi onal 
l\len. Salesmen. En­
gineers, Draughtsmen 
-in fact every man 
should use the U Uni­
matie " B o o k  f o r  
memoranda, prices. 
costs and records (\f 
an kinds. Better than 

anv card index. 'l'he " Unimatic "  bound in full 
genuine black leather. flexible ; is perfectly fiat open­
ing, and Etheets may be instantly inserted or removed 
from any patt. rrwentv-eight sizes carried in stock. 
Five rulings. witb or without index. Write for com­
plete description, price list and sample sneets. 
I'HEBER & TRUSSELL MF·G. C OMPANY 

4002 Laclede Ave., St. Louis 

PAT E N T S : 
Our Hand Book on Patents, Trade·Marks 

etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO . ,  361 Broadway, N. Y. 
BRANCH OFFICE : 625 F S t .  ,Washington, D.C. 

S i n g l e  K i c k  or D o u b l e  K i c k .  K ick  With 
One Foot o r  Kick With Both­

B U T  K I C K  
The KIC KDRIVE i s  for driving all 

kinds of light machinery by foot power. 
Let us tell you all about it. Get the booklet 

SL O'l'KIN & PRAGLIN 
210-212 A Canal Street, New York 

H Economy in the Boiler Room" 
is a treatise which is free to you. It refers to 

The Dean Boiler Tube Cleaner 

which Is the only device which will remove aU the 
boiler scale from the tubes of both types of boilers. 
There are more in use than all other makes combined. 

THE Will. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 

THE Nulite XaXOs Lamps 
For lIome, Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CElS'T. No 
Wicks. No Smoke. 1\'0 Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exdusive territory to good agents. t1rWrite for 
catlllogue and prices. 
Ch'���o Solar Light CO. Depi G, Chicago 

$95.00 
l?�sl:��. Fishing Launch 

Eqnlpped with our celebrated % H. P. 
motors. Known over the worJd as the 
U Bull Pup." Complete catalog of en­
gines for asking. 

FAIRFIELD MOTOR WORKS. Fairfield. Conn. 

Scientific AD'lerican 435 

I Tilp covering for girders, H. L'. Hinton . . .  . 
�l'ile girder covering, H. L. Hinton . . . . . . .  . 
'l'ile, undercut, 'V. n. Cammeycl' . . . . . . . . .  . 
Tire fastener, vehicle, A. L. Dixon . . . . • . . •  
Tire fastening for wheels, rubber, G. T. 

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

789,7:;1 
789, 732 
789,7fJ4 
790 , 1 1 4  

789, 9:37 
789, 986 
790, 172 
789,874 
789,75R 
790, 1 63 
790, 107 

Tire shield, pneumatic, J. Marsden . . • • . . • •  
'l'racing apparatus, L .  B .  Benton . . • • . • • • • •  
Track, revolving, H. N. Owen . . . . . . • • . • . . •  
Train order cabinet, B .  M.  McCleskey • • . . . .  
r.I�raIlsit, pocket, 'Yo D .  Vel'schoyle . . . • . . .  f, .  
':rl'ollcy, .T.  n .  Clark . . . • . . . . . . . . . . . . . . • • . . .  
Trolley catcher and retriever, W. W. 

GeIser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789, 804 
Trolley check, pneumatic, A. G. C assidy . . .  IB9, �t� 
Trnss, W. S .  Hobson . . . . . . . . . . . . . . . . . . . . . .  jR9, i�.j 
Tube cutting apparatus, E .  A. McCallum . .  789, 867 
Tub0s of pulp, paper, etc . ,  finishing and 

standardizing, E .  Moxham . . . . . . . . . . . . .  790,070 
Tubing, annored flexible, E.  T. Williams . .  789 , 948 
Turbine ,  II.  Roeske . . . . . . . . . . . . . . . . . . . . . . . 789,760 
Turbina., r�. RI. Trupsdel . . . . . . . . . . . . . . . . . .  790 .090 
Twisting frame stop motion, O .  Williams . .  789,777 
Type making and setting machine, S.  A. 

Bhisey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789, 708 
Umbrella, W. E. Moulton . . . . . . . . . . . . . . . . . .  790, 148 
Underreamers or the like, latch for, E . 

North . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789, 929 
Upholstery, method of and apparatus for 

manufacturing, A. F. Schram . . . . . . . . . .  790 . 1 59 
Vacuum pan, H. W. Buscbemeyer . . . . . . . . .  789,793 
Valvc, H.  C.  Root . . . . . . . . . . . . . • . . • . . . • . . •  789, 819 
Valve, flush, J.  A. Callahan, Jr . • . .  , . . . . . .  789, 962 
Valve gear, R. C.  Carroll . . . . . . • . . • • . . . • . •  789,714 
Valve, reducIng, G .  M. JIilger . . . . . . • • . . .  , . .  790,056 
Valve, relief, J.  I.J. Doherty . . . . . . . • . . . . . . .  790, 1 15 
Valve, rPlief and back pressure, F .  

789, 855 
789,791 
790, 078 
790 , 1 81 
789, 892 
789 , 784 
789,840 

Hennebohle . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, reverSing, H. A. B oedecker, Jr . . . .  . 
Vaporizer and burner, N. L. Rigby . . . . . . .  . 
Vault, burial, B rm·vning & Bannon . . . . . . . .  . 
Vegetable masher, E.  Walker . . . . . . . . . . . . .  . 
Vehicle, C. P. Balch . . . . . . . . . . . . . . . . . . . . .  . 
Vehicle, J. D. Colt . . . . . . . . . . . . . . . . . . . . . . .  . 
Vehicle body brace, F. "7. & C. "T .  

Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  789, 854 
Vehicle or similar apparatus, dumping, 

A. R. Piper . . . . . . . . . . . . . . . . . . . . . . . . .  . 

������� �g;.
ni

d:ta����le? · 
H� ' L����ft� : : : : : : :  

789, 756 
789, 780 
789, 961 

Vehicles, dIfferential gearing for motor, 
C.  C .  HId . . . . . . . . • • • . • • . • • • • • . . • • • • • •  789,910 

Velocipede, M. ,McGowan . . . . . . . . . • . . • • . . . .  789, 868 
Vending machine, T. N. Goffe . . . . . . . . . . . . •  789, 724 
VeterInary operating table, F. G. Atwood . .  789,953 
Vise, K .  L. Erickson . . . . . . . . . . . . • . . •  .; . . . .  790', 1 17 
Vise, bench, B. L. Williamson . . . . . . . . . . . . .  790, 1 65 
Wagon chafing plate, J.  Williams . . . . . . . . . .  789. 894 
Waist lengthener, J. H. and 1. Taylor . . . .  790,087 
Wall for buildings, hollow tile, H. A. 

Streeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790,009 
Warper comb for coarse yarns, A. E. 

Rhoades . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Tashing componnd, T. L. Thompson . . . . . .  . 
W"tch hair spring stud, J. W. Gibson . . . .  . 

790,077 
789, 891 
789,851 

'\Vatch hand centering holder, A. F. 
Robbius . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  789, 882 

W'ater closets or other fixtures, flushing 
device for, F. H .  Mason . .  , • . . • • • . . . . . .  789 ,926 

Water tube boiler, D .  Roberts . . . • . . • • • . . . .  789,818 
"Tater tube boiler, F.  Burger . . . . . . . . . . . . . .  790, 251 
Wave forms, propagating, D. C. Jackson . . .  789, 738 
Weather boarding, ,T. Fisher . . . . • . . . . . . . . . .  790 , 197 
'Veigbing machine, automatic, A. L. F .  

Mitchell . . . . . . . . . . . . . . . . . .  " . • • . . . . . . .  790, 146 
Well packing, oil, A. ,T. Hubbard . . • • . . • . . .  790,208 
Wheel. See ' car wheel. 
Wheel, D. C.  McCan . . . . . . . . . . . . . . . . • • . . . .  789 , 995 
Wind wheel, vo'! Muntean & Birtler . . . . . . .  789, 993 
Winding and feeding mechanism, C. .T. 

lIellamy . . . . . . . . . . . . . .  789, 786, 789, 787, 789, 789 
Windlass, hoisting, A. Chubb, .Tr . . . . . . . . . .  790, 106 
"''''indow construction, FJ.  H. I.Junkell . . . . . . .  790, 215 
Wire to screws, bolts, or the like, tool 

for connecting, C .  C .  Sibley . . . . . . . . . .  789,941 
Wire nn,vinding device . . J. J.  Foss . . . . . . . . .  789, 904 
Work table, M. E. Doberty . . . . . . . . . . . . . . . . 789, 800 I Woven fabric, H. Hardwicl{ . . . . . . . . . . . . . .  790,205 

A Trolley Car that Needs no Track-the 

OLDSMOBILE 
has demonstrated by dependable service its possibilities as a 
car for family comfort as well as public utility. What is 
more healthful and enjoyable than to be out from the hot, 
over-crowded " trolley," 111 the fresh, exhilarating open, 
with speed and power at your instant touch, and with nothing 
to watch but the road :P Life has new meaning to you, and 
the Oldsmobile a new place in your affections. 

You find in our line the car you want, at the right price and with the 

quality you have a right to expect. 

Standard Runabout, 7 h. p., $650 Touring Car, 20 h. p. (2 cyl.), $ 1 ,400 
Touring Runabout, 7 h. p., $750 Delivery Car, 16 h. p, {2 cyl.l, $2,000 

Ten Passenger Wagonette, $2,200 
All prices f. o. b. Factory. Our handsome new catalogue 21· 

free on request. 

Olds Motor Works. Detroit. u. S. A. 
M. A. L. A. M. Wrench, R. L. Combs . . . . . . . . . . . . . . . . . . . . . .  789, 7 1 7  

Wrencb, F.  G .  Cornell . . . . . . . . . . . . . . . . . . . . . 789, 797 �������������������� ............ ������ .... �������� ............ ���� Wrench, M. A. Smith . . . . . . . . . . . . . . . . • . . . .  790,084 
Wrench, T. J.  Baldwin . . . . . . . . . . . . . . . . . . . .  790 , 1 68 

DESI GNS. 
Badge 01' similar article, T. J. Dunn . . . . . . .  . 
TIank, savings, C. A. Bailey . . . . . . . . • . . . . . . .  
Bridle bit, II�. O .  ]\,fonier . . . . . . . . . . . . . . . . . . .  . 
Brushf:�s. mirrors, or similar toilet articles, 

OloC�
a
�:S:,

or
T. 

G
R . I-�·te�������: . j�: : : : :  : : : : : : : 

Knob 01' similar aI'ticle, door, li'. D. Owen . .  
Lavatory, J.  F. Kelly . . . . . . . . . . . . . . . . . . . .  . .  
Mirrors, bl'ushf's, or similar toilet a rticles, 

PendHt,
C
�e!d�' 
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LAB ELS 

37, 427 
:37, 432 
37,436 

37, 430 
87, 4:1:1 
37,4:14 
37,435 

37, 429 
37,431 

"BIU(� Seal " for baking powder, S. W. 
William� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,135 

uBoraxall Soap, " for soap, Schoellkopf, 
Hartford & Ham", Co.  . . . . . . . . . . . . . . . .  12, 1 42 

"Elgin Butter Oulture , "  for butter culture, 
Creamery Package Mfg. Co . . . . . . . . . . . . . .  1 2 , 1 3 8  

"Essential TIlend Corn Starch , "  f o r  starch, 
SehoPllkopf, Hartford & Hanna Co . . . . . .  12,139 

"Flexo ProeesR Stal'(�h for Ela Rtic rPinish,  
for starch, Schocllkopf, Hartford & 
IIanna Co. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  12', 140 

"H. B. Ha nford Co. Line of Footwear, " 
for foot,vear, H. B. Hanford Co . . . . . . . . 12, 130 

"Large \Vhiskey , "  for whisky, F. C .  Renzei-
ha usen . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,131 

"Merchants Cigar F�actory, "  for cigars, A.  
L. & M. L. Kaufmann . . . . . . . . . . . . . . . . . .  12, 132 

" Nuwork :\fanufn cturers Laundry "Theat 
Starch, " for starch, Schoellkopf, Hurt-
ford & Hanna Co. . . . . . . . . . . . . . . . . . . . . .  12,141 

"Sane I" inance, " for a game of cards, 
Bennett & Stewart . . . . . . . . . . . . . . . . . . . .  12.14n 

"Sn )w Bird , "  for flour, O.  Depf'nhrock . . . . . .  1 2, 1 36 
"Watertide , "  for leggings, H. Jacob & 

�m . . . . . . .  · . . . .  · . . . . . . . . . . . . . . . . . . . .  ml� 
" Whea t }�ibre, "  for breakfast food of cereal 

grain, W .  E.  Williams . . . . . . . . . . . . . . . . .  12, 1 37 
"White Oity ," for cigars, Sherman House 

Hotel Co. . . . . . , . , .  . . . . . . . . . . . . .  12,133, 12, 134 

PRIN TS. 
" A S t a g  Party , "  f o r  whisb:y, N e w  York and 

Kentucky Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,312 
"A \Vord to the Wives is Sufficient , "  for 

flour, Washburn-Crosby 00. . . . . . . . . . . . . .  1 , 3 1 3  
" Beckmore Rye \Vbiskey , "  f o r  whisky, J.  

Beck & Sons . . . . . . . . . . . . . . . . . . . . . . . . . .  , 1,311 
"Blue Jay Splits , ' ' '  for a medicinal beverage, 

1'eapho Company . . . . . . . . . . . . . . . . . . . . . . .  1 , 3 1 4  
" C a s h  or Trade Discount Refunding Rebate 

Store, " for combined cash slips and 
refunding vouchers for department 
stores, B .  F. Seymour, Jr . . . . . . . . . . . . . . •  1 , 321 

" Miss Daisy Gown , " for cleaned and dyed 
articIt's, H .  Levey . . . . . . . . . . . . . . . . . • . . . .  1 , 320 

" St.  Jacobs Oil. " for a liniment, St. 
.Jacob's Oil Ltd. . . . . . . . . . . . . . . • . . . . . . . . •  1 , 3 1 5  

"Swift' s Locomotive Boiler on ",Theels, 
Water Bottom , "  for boilers, E. H. 
Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,318 

" Swift ' s  Locomotive Boiler, "'Tater Bottom , "  
f o r  boilers, E .  H. Swift . . . . . . . . . . . . . . . . .  1 , 3 1 9  

"Swift' s  Vertical Boiler, Submerged Head, " 
for boilers, E. H. Swift . . . . . . . . . . . . . . . . .  1 , 3 1 6  

"'Swift's Vertical :\iarine Boiler, Submerged 
Head , "  for boiler::;, E .  H. Swift . • • • . . . . .  1 , 317 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1 863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date he 
given. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors tor any of the inventions named in the tore· 
going list. For terms and further particulars 
address Munu & Co. , 361 Broadway, New York. 

Make Rubber StampS ! 
Large Profits-light Work 

A few dol lars will purchase a complete 
manufacturing outfit with full instruc 
twns. AmbitiouS young men sh ould in 
vestigate at once. Write for Catalogue 

BART O N  MFG. CO. 341 Broadway New York 

DIES !�E�lstAM�I��S�ORDER. 
S P EC'L MACHINERY- M O DElS·EXPERIMENTAL WORK. 

HARDWA R E  SPECI iES ETO MAJiF."o .TO ORDER.SEN D S A M P LES 
OR DRAW INGS FOR TIMATE S. WII"IT E  FOR OU R BOOK LET. 

, CO�11:�'g�r��llin���T Ju�: 10; M�t�!-1f�2:t':�f 
the Census will proceed to h ave H. practical te�t made of 
electrical and mechanical devices for tabulating pur­
poses, with a view to contracting for tne use of s uch 
tabulatirg apparat.us for the work of the Bureau of the 
Census for the fiscal year beginning July 1, 1905. An 
partie8 owning or controllirg any such devices are 
inv ited to participat P in this competition, the rules and 

I regulations �overlling which may be obtained upon 
, appl ication to , S. N. D. North, Director of the  Census. 
Department of Commerce and Labor, Washington, D.C. 
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and Hottlers' Machinery . THE VIIil'ER � ; 

• MFG. CO., 899 Clinton St., MilwaUkee, Wis 

DRoP.FOI'fiG DIES AND DROP FO RGINGS. 

TH E GLOB MAC HINE ·, & STAMPI N G  C O, 9 7 0  HAM I L  O N  .S T., CI,.EVELANO,  O H I O. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions deveioped. Special �lachinery. 

E, V. BI LLAARD ,  24 Fran kfort Street.  N e w  Y o r k .  

DieS, Tools, Models a n d  Special Machinery. �,:��,":1·J�'�::,::,. ::.:' 
• HOEFT &. MOORE,  Chicago, U. S.  A. 

OFFICE !\S ST F'FTlj AVU((J'E. WORKS u .. (:nkWA &: FRANKL'" ST A E L'T� 

BALLOONS A eronaut L. Steven s, 
____________ B_o_X_1_B_l �d_i_so_n S�,..'""_._y_. 

D RYI N G  M AC H I N E S .  S. E. W O RREJ,L 
Hanni bal. Mu. 

'MODELS.!CHICAG.O MODEL WOH KS 
, _ • . 119 E. MAOISONSTCHICAGO, IU ES, 'A BL ISH£OI8i57 W R I TE  FOR CATA LOGUE' OF MODEL .s V P PLI E S 

RUBBER Expert Manufacturers Fine Jobbing Work 
PARKER, STEARNS &. SUTTON, 228.229 South St ..  New York 

M O D EL A N D  EXPER IMENTAL W O RK .  
lDlectrical and l\-Jechanical Instruments. Hmall Mach'y 
E DWARD KLE I N S C H M I DT. 8 2  W.  Bro�dway, New Y o rk 

I N Y (N TO R S We mannfacture M ETAL SPE-
CIALTIES of all kmds. to order; 
largest equipment; lowest priC­
es. Send sample or 

model for)ow estimate and best expert adviceF R EE 
THE EAGL E TOOL CO., Dept. A ,  l'In einnatl, O. 

I\TAME PLATES-STEEL STMtIP� l1l ';"EMPLOYEE CHECKS, KEY TAGS &BADGES · V 
J . ROBBINS MFG.Co. 68 KNE E LAND ST. 

S£ND FOR Cli'fAi:"oGI.IE · · · · . S OSTON, MASS. 

R O S E  PO LYTE C H N I C  I N STITUTE 
Terre Haute

t 
Ind. A College of EIlIlineering, Mecha. 

nical,. Electrica and Ci.viJ Engineering, Ohemistry and 
!����t��JI�:n. ��;e�;:: ]�!!�P�or �:������n���� 
fessional .Register of Alumni, address C. L. Bees, Pres. 

P L U M B I N C SCH OO L S  
WANTE D-Men and boys to learn plumbing trade. 
$5_00 p:��;��Y;I�f�l�llk��6��1e��; ������t��r:��i� 
����Wig �gg�i�,

s 
6i�Cl��:f�gJ.�- �?)��iS����' j!� ploym6nr guaranteed or money refunded. '�) 

LEARN WATC HMA K I NG 
Refined, _ profitable labor. Competent m en alwavs in �emand. We teach it thorough1y in as m any mOlltbs as. I.� forn;terly took yeats .  Doe� away with tedious apprer,­tlCeship. Money earned whIle studying. Positions se-

g'i�.e£oll�\,trrf�illi��I:&�.c:�����OL, St. LOUf�, :\10. 

e'Xpe'RT D l t:  MA Kt:RS ,;;;. � liND MACHINISTS 
lIouIds, ModelH, Experimental '''-Ol'k 

INSTRUMENT nAKI' O  and SnALL nACHINERY THOS. H. HART & Co., Charlestown, Mass, 

WC save you dealer's profits. Ship on ap_ 
, prova.1 30 da.ys free tria.l. Money buck It 

not !atisfaetory. Send for 200 pa.ge Styl& 
Book containing 132 wonderful ba.rgll.infl,. 

�39.50 BUYS , THIS 

UNION BUGGY CO. 
Dept. 849 Pontiac, Micb. 

:.---f.. THE SUPPLEMENTARY 

III I J Aooorb�I�!i�R�O�' ������bounds. 

� , !, Acts ahke under bght and heavy loa11s. � Stands t11e test, adds comfort and new delight 
� \Vilr����%'yo�

a
�eh�:ff:��; �f

e
�ilie��p

r
���:; \� I,. make and model of your car. 

. SUPPLEMENTARY SPIRAL SPRING co. 
4529 Delmar Ave., St, Louis, Mo. 



Orient Buckboard 4 H. P. $371). 35 Miles an Hour. 

The Orient Buckboard 
Simple, dependabl e -works so well everybody likes it. 
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bill: cars and costs no fortune. Four styles, $375, $450, 
$475, $525. 
oc��\�'it \Oe::ft���� fWr'f:1o�t���::���1a;�rtT��� un
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WALTHAM MANUP ACTU�INa COMPANY 

Pactory, Waltbam, Mass. 
Address General Offices, 44 Broa d Street, New York 

!\!em lu:I"S of Association of Licensp.d Automobile Manufacturers. 

Double Side 
28 H. 1> .  Entrance Tonneau 
Winner of the Grand Prize , World ' s  
Fair,  S t .  Louis .  $3500 f . o . b , factory. 

Send for ca.talogue J. 

Packard M otor Car Co. 
Member A. L. A .  1II . DETROIT, BICB. 

TH E 
-

New York Branch, 1540 Broadway 

ROYAL TOURIST 

S3�OOO 
32·38 horse. power, 2,500 pounds, 4 cy)lnders, 
vertical, sbaft drive. More Exclusive 
Features of Merit than any otber car 
in America. Guaranteed Deliveries. 
Write Dept. M for catalog. 

�OY AL nOTO� CA� CO. Cleveland, Oblo 

CH AR E R  
Stationaries. Port.ables, Hotsters. Pump .. 
ers. Sawing and Boat Outfits, Combined 
with Uynamos. 

Gasoline, Gas, Kerosene. 
Serui 101' Catalou"". 

State Power N eeds. 
CHAIHER GAS E N G I N E  C O . ,  Box 1 4 8 ,  STERLI N G , ILL. 

W h at f s  D a u s ' Ti p - To p '?  

S ·1 AU varietie8 8t l o w est pnces. Best RaUroad 
Track and WaJlon or Stock Scales made. ' 
Also 1000 useful artIC les, InC luding Safe •. ca 8S Sewing Machines, BiCYCle., Tool •. etc . iSave 

Money. Lists Free. CHICAGO SCALE co .. Chicago, Il l.  

The Most Modern Marine Motor 
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sassing tie fewest parts is the Ian 
Auken Motor. No vibration, 
easy to operate, simple, rehable , 
clean. Great pOWf'r. Perfect con­
trol. Alwa� ready. Every stroke 
cleans the cylinder. 
VAN A U K EN-CLEVA U C  CO. 

Yonkers, N .  Y. ,  U .  S .  A.  

B R I STO L ' S  
R ECORDING I NSTR U M ENTS. 

Pressure Gauges, Vacuum Gauges, Volt,.. 
meters; Amperemeters, Wattmeters, and 
1'bermometers, make continuous records 
Day. wnd Night. Will pay for themselves. 
:;,�nni'3G��?fJ����:'':fJo'',.
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tars and Speoime;n ChOJrt. The Bristol OomlJ&ny. Waterbury. ronn. 
L ,  ST. 

LO
UIS EY POSIT I O N .  

Scien.tific American 

FO R. 
M E N  WS·hL. DOUGLAS Makes and Sells More Men's 83.50 

.!l
I
es than Any Other Manufacturer in the World. ... 0,000 Reward to any one who C&II disprove thls statement. 

W. L. DOUGLAS $3.50 shoe. are the greatest saller. in the world because of their excellent style, easy llttlng and superior wearing quaJit1es. They are .1ust as good as those that COlt from $15.00 to III? .00. The oDly dllterence Is the price. W. L. Douglas $3.50 .hoes cost more to make, hold their shape better, wear longer, and are of greater value than any other $3.50 shoe OD the ma.rket to.day. W. L. Douglas gu&rantseB their value by st&mplng hls Dame and price on the . 
bottom of .... h shoe. Look for It. Take DO .ubstitute. W. L. Douglas $3.50 shoes are .old through hi. own retail .to ... in the principal cities, and by shoe deal70:��' No matter where 1011 live, W. L. Douglas shoes are Within 

Aa Good .a Oustom Bhoea. "I have had my shoes hand·made for years Imt when 1 tried a 
paw

l
of Douglas $3.50 shoes and found that they fitted perfectly. and ooked as wen as custom shoes , J decided to wear no ot1iers."-Bo�s wear W. L. DOUGLAS 82.:" A .. g8Xls1{:cfo' �t�":."rfi':�nse w: they fit better, hold their shape and wear longer than other makes. 00' fp' lIf? U
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ONp'HA aOL TSKIN IN HIS $3.50 SHOES. OOR ONA " . '"  E FINES T  PA TENT LEA THER PR O
D

UOED. Fast color �yelets wUi not wear brassy. W. L. Douglas has the largest shoe mail ord.er bUSllless in the world. No trouble to get a fit by mail. 25c. extra prepays delivery. If you desire further Information, write for illustrated a.ta. of Spring Style •. W. L. DOUGLAS, 1 57 SPARK STREET, BROCKTON, MAS� 

Buy from Our Factory 
SAVE A THIRD 

selling direct to user cuts out two 
a third on retail prices. Our as" orf'l'�nt or .e.n.rr1,,"PR and harness is larger than 

show you. We guarantee all our 
bona-fide manufacturers-not • 

Send for our free illUBo 

C10LD GALVAN I Z I N G .  
AMeRI CAN PROCESS N O  R O YA LT I E5. 

5AMPLES AND I NFORMATION O N  APPLICATIO N .  , 

AGENTS 

N I C K E L AND 
Electro· Plating 

Ap�aralUB and Material. .... 
H a n s o n  & V a n  W i nkle 

co • •  
N' e ,,"nl' k .  N.  J .  

92 William St., N .  Y. 
30 & 32 S. Canal St. 

Chic8Ilo. 

WA � TED 

WE o::n�ffi�i�iJv�:f l: ::��W!�c�\��O�!t�b�:R� MACHINERY. :: The work cau �e carried on nicely without 
interfering with your present occupation and it's an easy W3Y to 
make a little money on the side. 

MODERN MACHINERY PUB. CO. 
917 Security Bldg • •  Chicago. 111. 

Ele ctrical Eng ineering 
a n d  Experi m e ntal Work o f  Every Descri p t i o n  

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma-chinery throughout. 

. 

_����������������������������������������C. F. SP
L

ITD
O

RF 
Engineering Dept. 17·27 Vandewater St., N. Y. City 

The Greatest Pulverizing Machine 
In the World 

Used Wherever Portland Cement is Made 

OVER 50 PER CENT. OF THE PORTLAN D CEMENT MANUFACTURED IN THE 

UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL. 

The Griffin Mill pulverizes more 'cement 'than the combined output 
of all other machines used for this purpose. 
Thoroughly tested by continually successful and constantly increas­
ing use during the past sixteen years. 
Portland Cement Clinker reduced from � inch to required fineness 
in one operation, with no auxiliary apparatus. No other machine 
made will do thiS. 
Buy the GRIFFIN MILL and get the BEST. It holds the world 

record from every standpoint. 

Send for Catalogue and full information. 

Bradley Pulverizer Company, 92 State St., Boston 

6'he 
�<>�E 

VICTORIA TOP AS OPTION 
WII,I, BE F U R N I S H E D 
W I T H O U T  E X T R A 
C H A R G E .  THE II,LUS­
TRATION SHOWS BUGGY 
TOP WITH D E T A C H A ·  
B I, E S I D E  C U R T A I NS 

POPE MOTOR 
CAR CO. 

E LECTRIC 
STANHOPE 

STYI,ISH, H A N D S O M E  
AND COMFORTABI,E. IS 
MOST S U I T A B I, E  FOR 
RIDING IN THE PARKS. 
SHOPPING, CAI,LING, ETC. 
SEND FOR CATAI,OGUE 

Waverley Department 
Indianapolis, lnd., U.S.A. 

All makes of Cametas and Lenses at 
Bargain Prices. 

Get our latest lists-we save you money. 
Films developed. 

. 

Bromide Enlargements. 
Photo Wotk. of aU kinds at lowest 

prices. 
We buy and exchange. 
We carry the famous Lumiere Plates 

-try them. 
----

NATIONAL COMPANY. 
49 West 2 8th Street. New York City. 

B E S T  F R E N C H M O TO R 22- 100 CALIBRE SA FETY RIFLES 
for electrically lighting h�ses, hotels, etc., tbe most �mpl<:te and up-to-date in eyery way. is 

the "ASTER:' Great power and super�or acbon. Two and four cyhn�ers. The 
outfit includes complete motor dynamo Wlth regulator, carburettor and Oller induc­
tion coil, igniter, fuel tank

ii
etc. Also water tank for cooling motor, etc. Occupy but 

· little space and are not eavy. Prices according to size. Write for illustrated 
price list to . 

ASTER. COMPANY, 1659 Broadway, New York City 
Telepbone No. 2902 O�A M.ERCY 

20th CENTURY SOAP �E¥;:�bri:��;�l��g:�:Ep�':.�����f� ' nature of its OIlS. GOod for engmeers, 
, electrician!', chemists, etc., it thor­

oughly removes all staiIJs, such as rust, grease and oil, eitber from the hands ( · r  clothinl!': wit,hout 
injuring !n the slightest. Also unsurpassed as a D RIL�ING SOAP. H�� �O EQUAL FOR 
AUTOMOBILES. For cleaning flOurs and wa ils, especmlly hard wood, It IS mvalu a l )Je. Ras no 
equal for automobiles. Does not injure the �olish, but adds to the lustre. If your ... ealer does not 
keep it, send ns bis name and address and we wlil seud you a large can free. 

HOFFHEIMER SOAP CO., 1 6 9  E. Jackson Boulevard, CHICAGO 

Eastern Offi ce, No. 1 Madison Square, NE IV YO RK. Renshaw Bldg., PITTSBUHG. PA.· 

PRINTING THAT BRINGS RESULTS PAYS YOU 
W

E attend to  every detail of  Writing, Illustrating, Printing and Binding Booklets. 
Inventors and manufacturers wishing to sell or exploit their patents can do It very 
effectively by good circular; and bookletS. Estimates furnished. Send 8e. postage 

for samples and handsome souvenir engraving of St. Louis Exposition, 1 4x20 .  on 20x2 4 paper. 
C. L. WRIGHT &- CO., 1 3 2-4-6  West 1 4th Street. New York. 

BEST AIR GUNS, 
Steel Tarlrets, Nut Picks. 

Nut Crack .. , Etc. 

MAN11l'ACroBBD H. M. QUAC K E N BUSH CO .. Herkimer, N. Y. BY SEND FOR CATALOGUE 

J ES S O P  S T E E L  C 9  M F R� OF C R UCIBLE SHEET STEE� WA S H I N G T O N ,  P A .  

l1 N 
S K I 
D 
D 

A A. E. GALL I E N ,  Mgr. 
UNITED STATES · BRAN(JHES 

NBW YOBK BosToN PHILADELPSIA. 
12 West 33d St. 20 Park Square 1120 Chestnut St. 

CHICAGO) 1461 Michigan Boultrvard. CLEVBL .. UfD, 406 Drie St. 




