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AT LAST A 25-XNOT LINER. 
Twenty-five knots an hour has for some time been 

recognized as the maximum speed which, in the pres­
ent condition of the shipbuilders' art, it would be 
possible to secure in a big ocean ·steamship. Indeed, 
it was only when the marine steam turbine began 'to 
reveal its possibilities, that the creation of a 25-knot 
liner began to take shape in the mind of the naval 
architect. Congratulations are due to the Cunard 
Steamship Company, as being the first to place in 
service a ship of this maximum speed, particularly 
when it is borne in mind that to the distinction of 
being the fastest, the new flyer adds also those of be­
ing the largest, the most commodious, and the steadiest 
ship afloat. 

In the "Lucania" and "Campania," now twelve years 
old, the possibilities of the multiple-expansion recipro' 
cating engine for the development of high speed in 
ocean liners received a" striking illustration, one of 
these ships having crossed the Atlantic at an average 
speed of slightly over 22 knots an hour. Then the 
German companies, with all the valuable data ac­
quirel:! in several years' service of these ships at com. 
mand, and incorporating such improvements in en­
gines and speed lines as their own undoubted talent 
suggested, brought out that magnificent quartette of 
boats, the "Deutschland," "Kaiser Wilhelm I.," "Kaiser 
Wilhelm II.," and "Kronprinz," the fastest of which 
added llh knots an hour to the transatlantic record, 
-the "Deutschland" and the "Kaiser Wilhelm II.'; 
having averaged 23% knots an hour for thll whole 
trip across the ocean. In their latest ship, the "Kron­
prinzessin Cecelie," a sister ship to the "Kaiser' Wil· 
helm II.," the North German Lloyd Company, in spite 
of the fact that the two new Cunarders were under 
contract to d-avelop a speed of 2514 knots, decided, 
much to the surprise of a large section of the naval 
architects of the day, to equip their new boat, not 
with marine turbines, but with quadruple-expansion 
e:ngines of the same type as those in the "Kaiser' Wil­
helm 11.," of which they are practically a'· duplicate. 
The contract speed of the ship is the same as that of 
its predecessor, and she will be capable of

' 
equaling, 

it not somewhat exceeding, the 23%-knot average 
(Jcean speed of the sister ship. 

That the "Lusitania" will be a 25-knot boat IS now 
established by telegraphic dispatches from Livetpool, 
announcing that on the official trial, which lasted 
forty-eight hours, the ship maintained an average 
speed of 2514 knots for a continuous run of 1,200 
knots. This is certainly the most severe trial test to 
which any ship, either in the navy or the merchant 
marine, has yet been subjected. Considering that the 
engines are new, and the crew not yet accustomed to 
the ship, it is reasonable to expect that, after she has 
made a few voyages, the "Lusitania" will be able to 
maintain an average sp�ed of 25% knots under nor­
mal conditions of wind and sea. Steaming at 2514 
knots, however, she will bring the transatlantic record 
for the first time below five days-by just how much 
reD1ains to be seen. 

-, ..... 
COLORADO DAM IS PERMANENT .  

The sixty-foot dam which last winter was thrown 
hastily by the engineers of the Southern Pacific Rail· 
way across the break in the Colorado River banks, was 
recently subjected to a prolonged and searching test, 
throu'gh which it has passed most successfully. For 
over three weeks this work and the levees on either· 
flide of it were subjected to' the greatest June flood on 
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record, without developing any sign of weakness. The 
engineers, in spite of the violence of the flood, had 
no fears for the safety of the dam itself, but they 
realized that there was a possibility of the water pass· . 
ing around the end of the levee and attacking the canal 
in the rear. Fortunately, however, the Colorado River 
itself averted that danger, by deepening its old chan­
nel, and swinging it over away from the dam to the 
Arizona shore. The absolute safety of the dam against 
overflow was shown by the fact that at the period 
of highest water, the lowest point of the. structure was 
always seven feet above high-water mark. 

In anticipation of emergencies, the Southern Pa­
cific Company, to whose prompt action is due the credit 
for the successful closing of the river, have built a 
railroad along the crest, from the head gate to the 
end of the levee. A telephone runs the entire length, 
with stations a mile apart. During the time of high 
water, men patrol the work on gasoline track velocl· 
pedes, so that if there is any indication of weakness, 
they can telephone to the heading, where a trainload 
of rock stands ready to be rushed to the breach. AI· 
though the break of the banks has been thus ·perman· 
ently repaired, water is still flowing into the Salton 
Sea by way of New River, passing down the Paradones 
to Volcano Lake, whence a portion of it flows north­
ward through New River to the Salton Sea. This in­
flow, whIch is about 1,500 second feet, serves to com­
pensate for the surface evaporation of the sea and 
causes its level to remain about stationary ..  The se· 
curity of the Imperial Valley, with its wonderfully 
fertile lands and many settlers, is thus assured, and 
the greatest credit is due to the engineers of the 
Southern Paciflc Railroad for carrying through this 
hazardous and difficult work in so short a period and 
with results that will probably stand for all time. 

• 1 • •  

IS RUSTING ELECTROLYTIC' 
Among the many valuable "contributions to knowl­

edge by the United States Department of Agriculture, 
one of the most important is tliat· which was made 
public at the recent meeting of the American Society 
for Testing Materials, in which were announced the 
results of an investigation which the society has been 
carrying on for . many years past, to determine the 
causes of the corrosion of iron. The most radical 
statement contained 'in Dr. Cushman's paper is that 
oxygen is not the primary but merely. a secondary 
cause in the rusting of iron, and that the best pro­
tection against rust is the use of chromic acid and 
its salts for the treatment of the iron-that is to say, 
one of the most active oxidizing agents known to 
chemistry will be found to be one of the best pre­
ventives of rust. Startling as this assertion is, the 
experimental work, and the deductions therefrom. 
which have led to this conclusion, have been accepted 
by the leading specialists in this field of investiga­
tion. A notable indorsement of the paper was that by 
Dr. Charles B. Dudley, who did not hesitate to desig­
nate it as the niost important contribution of the kind 
that has been made in the last twenty-five years. The 
investigation which resulted in this important dis­
covery was undertaken with the object of discovering 
some method of' preventing the corrosion of wire 
fencing-a subject of most vital interest t9 the farmers 
of this country. Hitherto, it has been commonly held 
that the formation of rust was due to the action of 
carbonic acid, resulting in the formation of carbonate, 
which, in its turn, is acted on by water and the 
oxygen of the air in the formation of rust or red 
hydroxide, the carbonic acid being set free by this 
last reaction to carry oy{ again its work of destruction. 

According to Dr. Cushman's theory, the flrst attack 
on the iron is made by hydrogen in the form of the 
hydrogen ion, and not, as the text books : have taught 
us, by oxygen. This is in agreement with the modern 
theory that many substances, when they are dissolved 
in water, are dissociated into ions, or atoms carrying 
static electrical charges. Even pure water contains a 
certain number of these, and the presence of acid 
impurities multiplies the hydrogen ions and strength­
ens them in their corrosive effect upon iron. The 
action is explained as being purely electrolytic, and as 
involving an exchange of the electrostatic relations 
between the hydrogen and the iron. Dr. Cushman 
discovered that active oxidizing agents, such as the 
chromate and bichromate of potash, prevent rusting 
by polarizing the iron to the condition of an oxygen 
electrode, thereby safeguarding it against attack by 
the hydrogen ion. He found that by immersing the 
iron in a concentrated solution of bichromate acid, and 
then washing and wiping it, the metal is rendered 
passive, so that it becomes capable of resisting el�ctro­
chemical attack. The action of rusting is  completely 
analogous to that which takes place if iron is  placed 
in a copper salt solution. In this case, copper ions, 
carrying positive electrostatic charges, are present ; 
iron passes into solution and assumes the electro­
static charge, while the copper plates out and becomes 
visible. Correspondingly, when rusting takes place, 
iron passes into solution, while hydrogen plates out. 

AUGUST 10, 1907. 

Once in solution, the oxygen of the air oxidizes the 
iron to the insoluble form of the red hydroxide com­
monly known as rust. It would be difficult to over­
eE\timate the practical value of the discovery here out­
lined, which • will have a most important bearing, 
not alone upon the structural work of the civil en­
gineer, but also upon many forms of iron and steel 
construction included in mflchanical engineering. 

... ' . 
CAUSE AND CURE OF SPLIT RAIL HEADS. 

Apropos of our reference to the meeting of the Am' 
erican Society for Testing Materials, mention should 
be made of the paper' of Dr. P. H. Dudley dealing 
with steel rail sections. Probably there is no o�e in 
the United States, if indeed in the world, who speaks 
with such authority upon this subject. The doctor 
makes his home in a special car equipped with. appar. 
atus for determining the condition of the track over 
which the car is drawn, and the voluminous records 
which have been thus obtained are probably the most 
valuable practical contribution to our knowledge of 
the action of traffic on track, in existence. Dr. Dudley 
has ever been an ardent advocate of the use of rails 
of greater weight and deeper section, and in the paper 
referred to, he shows how great is the benefit secured 
from a comparatively slight increase in the height of the 
rail sections, in the way of giving a better distribution 
of the concentrated wheel loads. To raise the bearing 
surface of the rails from %; to 1% inches higher above 
the crossties than that of the earlier sections may 
seem a small increase, in the sense of dimensions; 
but when this slight increase is utilized in the design 
of the sections of rails, with a corresponding increase 
in the proportions of metal used, the mechanical ad­
vantages obtained in the way of enabling the rails to 
better carry and more broadly distribute the heavier 
modern wheel loads, represent an increase in the 
capacity of the rails of from 50 to 200 per cent. The 
depression of the deeper and stiffer rails, in spite of the 
increased wheel loads, is only from ¥! to %1' of an inch. 
as compared with a % to 1 inch deflection under the 
earlier light and limber rails. The stiffer rail, more­
over, has the advantage' .of distributing the wheel 
loads over a wider surface of track. The small bend­
ing resistance of the limber rail permitted the effect 
of the load to pass directly to the tie immediately be­
neath it, with the result that the crushing down of the 
tie occurred' early in its life. The deep 5 and 6-incb 
rails, because of their high bendingfesistance, dis­
tribute the wheel loads among several adjoining ties, 
v:ith a· consequent lessening of the cutting action and 
a prolongation of their 'life. 

Although wheel loads have fncreased only 100 per 
cent as against an increase in the stiffness of ' the 
rails reaching as high as 200 per cent in some cases, 
there has been a great increase in the number of 
breakages of rails in the corresponding period. Dr. 
Dudley. has always attributed, and does so in this 
paper, the inferior quality of the rails to the hurry­
ing-up, which has taken place in late years, of the 
process of manufacture, and particularly that part of 
it which has to do with the "blowing" of the metal 
in the converters. Sufficient time is not allowed to 
elapse, after re�arburizing the blown metal, for the 
complete chemical reactions' to take' place, and for 
the slag to escape from the body of the metal. The 
slag, oxides and gases are often entrained instead of 
being eliminated, the chemical reactions being only 
partially completed while the steel is setting in the 
ingot mold. The slag and occluded gases, coupled 
with' the segregated metal, are important factors in 
causing the heads of rails to split. The split rails 
develop after shorter or longer periods of service, the 
life of the rail depending upon the thickness of good 
metal between the surface of the rail head and the 
slag and occluded gases contained in the body of the 
rail. Split heads are not confined entirely to the 
rails rolled from the top of the ingot, but are found 
in less numbers in rails which have been formed from 
the body of the ingot. 

Dr. Dudley proves his contention by quoting the 
composition and processes of D1anufacture of certain 
80-pound and 100-pound section rolled for one of our 
leading railroads, and. giving the excellent results 
obtained with these rails in service. The composition 
of these 80-pound rails as rolled for the New York 
Central was: Carbon 0.55 to 0.60, manganese 1.00 to 
1.20, silicon 0.10 to· 0. 15, phosphorus not to exceed 
0.06, sulphur not to exceed 0 .07. The copper, whicb 
was not specified, averaged in those rails 0.7. to 0.8. 
The iron was remelted in cupolas, and the tempera­
ture of the heat in the converter regulated by 1,800 
to 2,000 pou,nds of scrap, charged before the receipt of 
the molten iron. The bath was recarburized in the 
converter and the metal poled in the ladle by thrust· 
ing in a green wood pole. It was one or two min­
utes before teeming of the ingots commenced. The 
ladle nozzle was I¥! inches in diameter, and 6 or 7 
minutes was consumed in pouring the 10-ton heat in 
five ingots, �5 by 15 inches square on the base and of 
sufficient length for three 30-foot rails. The ingots 



AUGUST 10, 1907. 

were charged into horizontal furnaces, rolled direct 
in 13 passes, 3%, minutes from first blooming to the 
finishing pass. The hot rails were sawed % inch 
longer than for present practice, and spaced 6 inches 
apart on the hot beds, and turned after recalescence 
of the head. 

Five hundred thousand tons of rails of that char­
acter were made, with the exception that for the 100-
pound sections the carbon was raised 5 to 10 points 
and the manganese about 10 points higher than for 
the 80-pound rails. To date only 18 specimens are 
known to have developed what may be termed split 
heads, or "piped rails," as generally understood by the 
latter term. 

The rails from the ingots were lettered "A" for the 
top rail, "B" for the second' rail and "C" for the 
third. ' These letters can be found in the tracks, and 
as would be' expected, the "A" rails have a larger 
percentage of impurities than the "B" or "C" rails. 
They wear faster, developing- more surface defects, 
and at, several points upon the road, under heavy 
traffic, after 10 and 12 years' service, have become 
practically worn out for main line traffic, while the 
"B" and "C" rails are still good. 

• Ie, • 
RAMSAY'S DISCOVERY OF THE DEGRADATION OF 

COPPER TO LITHIUM. 
Sir William Ramsay has recently made an announce­

ment which, coming from so high a source, must be 
treated with respect and which, if borne out, must 
rank with his famous discovery of the transformation 
of radium emanation into helium. He states that 
after long experimenting with the effect of various 
combinations brought into contact with radium emana­
tion, he has observed that copper compounds are 
transmuted or "degraded," in his own words, to 
lithium. After a solution of copper phosphate has 
been treated with the emanation and the copper then 
removed, the spectrum of the residue exhibits the 
red line of lithium. According to newspaper inter­
views, the· experiment has been repeated so often 
with so many precautions,' both with copper nitrate 
and copper sulphate, that there can be no doubt of the 
correctness of the observation. Other nitrates were 
experimented with and no lithium line was observed, 
nor was it possible to obtain the lithium line before 
the solution of copper phosphate was brought inta' 
contact with the emanation. According to Sir William, 
the only conclusion to be drawn from these observa­
tions is that the copper acted upon by the emanation 
has been degraded to the first member' of the group 
of elements to which it belongs, namely lithium. A 
full report will be made at the end of August, in the 
Transactions of the Chemical Society, and until that 
report is published, it is inadvisable, and in1eed 
impossible, to discuss with any degree of thoroughness 
a discovery which, if substantiated, must certainly be 
regarded as one of the most brilliant chemical revela­
tions of this radio-active age. 

. '.' . 
THE STORY OF AN ANCIENT MINE. 

BY HERBERT w. HORWlLL. M.A. 
The modern graduate of a technical school who has 

specialized in mining would probably be able to give 
a satisfactory list of the most important recent publi­
cations on his own subject. It is not so certain that he 
would be ready with an answer to the question : What 
is the earliest recorded description of mining opera­
tions in the literature of the ancient wbrld? He would 
naturally excuse his ignorance by the plea that the 
scientific portions of the ancient classics are of no prac­
tical service to-day, and that, such as they are, they 
belong properly to the domain of the philologist or the 
antiquarian. As it happens, the passage in question 
does not occur in a technical book or indeed in an 
out-of-the-way and obsolete volume at all,. but in a 
poetical composition which is easily accessible, which 
is still' read by a large number of persons, and which 
is supposed to be more or less familiar to every ma_n 
possessing a fair general education-the Book of Job. 

The fact that this most interesting passage is so little 
known is largely due to the obscurity of its transla­
tion in the Authorized Version. One might easily read 
through the twenty-eighth chapter of Job in that ver­
sion without the least idea that it contained a detailed 
account of the processes by which the miner earns his 
livelihood. The first two verses, it is true, point to 
something of the kind, but at the third the writer ap­
pears to diverge into a not too intelligible panegyric 
of Divine omnipotence as shown especially in fioods 
and earthquakes. Turn to the Revised Version, and 
the puzzle at once becomes a picture. From the first 
verse to the eleventh inclusive we are now able to 
follow an exact description of the methods employed 
by the ancient miner, and still pursued in the main 
wherever there is discovered a, deposit worth working. 

The key to the whole interpretation is in the mean­
ing of the word "he" in the third verse. In the old 
"ersion it appeared to denote God ; the Revisers apply 
it to man. Accordingly, the passage refers not to 
DivinE' omnipotence but to human enterprise. "Man," 
we read, "setteth an end to darkness, and searcheth 
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out to the furthest bound the stones of thick darkness 
and of the shadow of death." Here we see the miner 
with his lantern bringing light into a region hitherto 
sealed from man's gaze and searching not only near 
the surface, but, as "stones of thick darkness" seems to 
indicate, the very gloomiest recesses of the earth's 
interior. 

"He breaketh open a shaft away from where men 
sojourn ; they are forgotten of the foot that passeth by ; 
they hang afar from men, they swing to and fro." 
This is severely scientific, but it is poetical also. As 
Dr. Samuel Cox has said, the writer brings out, in a 
few deft strokes, "the pathos of the miner's life and 
occupation-its peril, its loneliness, its remoteness even 
from those who stand nearest to it." The ancient 
poet had probably in his imagination the-wilderness of 
Arabia Petrrea, but the sanie feature of distance from 
crowded cities has usually been a characteristic of the 
beginnings, at any rate, of a great mine, whether in 
California, or in Nevada, or in Australia. And even if 
it is not so utterly remote from human habitation, the 
casual passenger goes on his way ignorant or oblivious 
of the burrowing far beneath his feet, where the miner 
"hangs" or "swings" at his work, having been lowered 
to the desired spot by some primitive cross-bar slung 
between ropes or chains. 

The picture is now relieved by a suggestive parallel. 
The earth, on its surface as well as in its recesses, 
contributes to the welfare of man and supplies a sphere 
for his industry. "As for the earth, out of it cometh 
bread : and underneath it is turned up as it were by 
fire." Man, the wprker and magician, both cultivates 
the soil that it may yield him his food; and pierces far 
below in quest of its hidden treasure. The second 

Iclause of the verse is generally interpreted as a refer, 
ence to the Egyptian method of removing ore by "fire 
setting," i. e., by lighting a fire at the base of the rock 
to be removed so that the heat might split the harder 
portions and make cracks in which a chisel or pick 
could be inserted. The value of the miner's finds is 
next indicated. "The stones thereof are the place of 
sapphires, and it hath dust of gold," or, as the mar­
ginal rendering gives it, "he winneth lumps of gold." 

There follows a graphic contrast between the bound­
less ingenuity of man and the limited sagacity of tlie 
brute. "That path"-the road which the miner hews 
out for himself-"no bird of prey knoweth, neither 
hath the falcon's eye seen it : the proud beasts have 
not trodden it, nor hath the fierce lion passed thereby." 
Man's detection of the secret gems of the earth is 
keener than the acutest predatory instinct of hawk or 
vulture. His strength in pursuit of his spoil excels 
that of the tyrants of the jungle or the forest. For "he 
putteth forth his hand upo� the fiinty rock ; he over� 
turneth the mountains by the roots." 

The last phase of the description reminds us of the 
cleverness of the underground explorer in preserving 
himself and his operations from disaster, and of the 
persistent thoroughness of his investigation. "He cut­
teth out channels among the rocks ; and his eye seeth 
every precious thing. He bindeth the streams that 
they trickle not (Heb., from weeping) ; and the thing 
that is hid bringeth he forth to light." The miner is 
,here depicted as using mechanical expedients for pre­
venting leakage through the roofs or walls of the pas­
sages in which he works, and as cutting canals to drain 
away water that may have percolated through. An 
alternative explanation of "he bindeth the streams 
from weeping" is that a reference is intended to the 
damming up of the waters in the river while the aurif­
erous alluvial gravel is dug out. In either case the 

·result is that nothing escapes his scrutiny, and that his 
energy and skill are rewarded by the discovery of the 
riches he seeks. 

The whole passage is thus a striking poetical repre­
sentation of the art of mining as practised in early 
times, and, except for the absence of elaborate ma­
chinery and powerful explosives, as still carried on 
to-day. And it is a picture with·a purpose-to impress 
us with the wonders wrought by human enterprise so 
far exceeding the utmost marvels of animal instinct. 
As we read further on in the chapter, we find that this 
exulting tribute to the achievements of man is intro­
duced into the poem that it may emphasize the limita­
tions of even his intelligence. The close of the above 
description is immediately followed by the question : 
"But where shall wisdom be found? And where is the 
place of understanding?" There are some darknesses 
of which man cannot make an end ; some priceless 
treasures that baffle even his research. Wis.dom and 
understanding, of far greater worth than rubies, are 
neither to be purchased by the gold the miner discov­
ers, nor are they to be attained by the exercise of his 
most penetrating ingenuity. 

The date of the book in which this remarkable pas­
sage occurs is by no means a settled question among 
Biblical scholars. The traditional view which ascribed 
its authorship to Moses is now generally abandoned. 
The majority of modern critics place it somewhere be­
tween the seventh and the fourtd century B. C., so it 
may be accepted as of a sufficiently remote period to 
make its description of the mine one of the earliest, if 
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not absolutely the earliest, to be found in any litera­
ture. The four metals mentioned in the beginning of 
the chapter-silver, gold, iron, and brass (or rather 
copper, as a more exact translation would render it)­
are those which were discovered and worked in the 
first ages of which we have a record. It is thought that 
the wr-iter of this book was best acquainted with the 
mining operations of the Egyptians, who worked gold 
and silver mines in upper Egypt, and copper and tur­
quoise mines in Arabia Petrrea or the Sinaitic penin­
sula. There were. no mines in Palestine itself, which 
explains the fact th;tt this is the only reference to them 
in the Old Testament. The Egyptian copper mines in 
the Sinaitic mountains are known to have been carried 
on successfullY as' far back as the times of the early 
Pharaohs. Shafts, slag-heaps; smelting-places, and 
other distinct relics of the working of these mines.may 
be seen to this day in some of the "wadis," or channels 
of dried watercourses. Many of them appear to be in 
the same condition in which they were left by the 
Egyptian workmen four or five thousand years ago; 
"the very marks of their tools," it is said, "being so 
fresh and sharp in that pure' dry atmosphere, that 
more than one traveler has felt, while looking at them, 
as though the men had but knocked off work for a 
spell and might come back to it at any moment." 

. ., . 

SCIENCE NOTES. 
There is something about a holly hedge that chal­

lenges the destructive instinct in mankind. John 
Evelyn, the diarist, had one of the finest in England 
in the grounds of his home at Deptford, and Peter the 
Great ruined it for him. That extraordinary czar, 
when he came to the docks to learn shipbuilding, took 
a tenancy of Evelyn's house. Whenever he felt in need 
of relaxation he sat down in a wheelbarrow and caus­
ed a servant to charge with it at the holly hedge as 
hard as he could go. Also he cut up Evelyn's fine 
lawn most terribly by "leeping and shewing of trik­
kes" with his suite. Altogether, he did not do the 
house or garden any good. But the owner could get 
no adequate compensation. 

There is a passage in Pliny that is usually cited as 
evidence that something akin to spectacles must have 
been in use at least in his time. He relates that the 
Emperor Nero used a precious stone which he calls 
"smaradgus," generally translated "emerald," through 
which he was accustomed to gaze on the gladiatorial 
combats; or rather, this is what he seems to say. 
'}'here is, however, little doubt that Dr. Magnus, the 
latest author to examine the passage critically, is 
right in holding that it means no more than that the 
emperor was in the habit of gazing upon an emerald 
which he used to carry with him for the purpose of 
resting his eyes when they became tired looking upon 
shows that were interesting to him. This 'view is 
rendered the more probable from the belief of anti­
quity that greeh has a restful effect upon the eyesight. 

M. De Morgan, the eminent French archreologist 
who has been carrying on excavations at Susa within 
recent years, made a communication to the Acadlimie 
des Inscriptions et Belles-Lettres upon the results of 
the excavations which were undertaken from 1906 to 
1907. Some important finds were made in the recent 
excavations at Susa. Among the objects which were 
found, we may mention especiaHy a statue of alabas­
ter which dates from a period about 4,000 B. C. It 
represents the king Manichtusu, and is claimed to be 
one of the oldest statues found in Asia. At the same 
meeting M. De Morgan showed a number of speci­
mens of a very handsome variety of pottery which 
comes from about the same epoch as the statue. He 
is of the opinion that this pottery, together with the 
prehistoric pottery of Egypt, is the ancestor of the 
ceramic art in the Mediterranean region. 

Some experiments have been made by A. Blanc, a 
German physicist, upon the decomposition of radio­
thorium. The previous work of Hahn upon radio­
thorium taken from the mineral thoriante, showed a 
diminution of activity, but did not give the rate at 

,.which this takes place. The author made his tests 
upon a preparation which showed an activity- 3,000 
times as great as the same weight of hydrate of thor­
ium. There were no traces of, radium in this com­
pound. It was obtained from the Echaillon deposits 
by Dr. Angelucci. Measuring the loss of activity from 
day to day for 251  days, he finds that after a first 
rapid diminution, the rate becomes nearly proportional 
to the time. On the 251st day it had reached 71.4 per 
cent of the normal value. He estimates that an atom 
of this substance has a duration of 1 ,064 days, and 
that half the atoms will be decomposed in 737 days. 
It is thus found to be the radio-active body for which 
the activity falls to one half in the greatest time. 
Polonium, or F-radium, which seemed to have the 
greatest value, shows a period of 143. days to read half 
the figure for the activity. The author shows besides 
that the substance radio-thorium is actually a product 
of the transformation of thorium_for otherwise we 
could not explain the constant activity of salt of this 
body. This opInion is upheld by other scientists. 



THE 25-KNOT TURlIINE LINER" LUSITANIA." 
Everyone who is interested in the advancement of 

the art of shipbuilding will be gratified to learn that 
on a preliminary speed trial of the new turbine liner 
"Lusitania" of the Cunard Line, the great ship easily 
reached a speed of 25 knots, and this in spite of the 
fact that her bottom was "heavily coated with the 
chemically-saturated mud of the river Clyde_" The 
data obtained, under these conditions, of the measured 
mile runs, were verified on her subsequent official ac­
ceptance trials, when she maintained the contract 
speed of 2514 knots an hour, over a 
course 1,200 miles in length, on which 
she steamed continuously for forty­
eight hours_ 

The accompanying photographs, 
taken during this acceptance trial, 
will give an impression of the great 
proportions of this ship. A study of 
the wave-lines proves that for her size 
and speed, she presents a remarkably 
small wave-making resistance. This 
is due, of course, to the fine form of 
the underbody_ From the point of 
view of the traveling public, perhaps 
the most important pOint developed by 
these trials was that, at 25  knots an 
hour, the new Cunarders will be free 
from vibration_ 

Scientific American. 
4% tons apiece. The main frames and beams which 
form the skeleton of. the ship WOUld, if placed end to 
end, extend for a distance of 30 miles. To rivet the 
plating upon the beams required 4,000,000 rivets, whose 
aggregate weight is 500 tons. The rudder weighs 65 
tons, and the castings for the stem, stern-post, shaft 
bracket, and rudder, together weigh 280 tons. The 
ship carries three 10-ton anchors, and 1,800 feet of 
cable, the links of which measure 24 inches and are 
forged of 3%,-inch iron. From the keel to the roof. 
of the pilot house, the "Lusitania" measures 100 feet; 
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not seen fit to make these public. We understand, 
bowever, that this consumption compares favorably 
with that of the sister ship "Caronia," which is 
equipped with reciprocating engines, and is known to 
be a highly economical vessel . There is one feature 
in the turbine problem which augurs favorably for the 
economy of the new Cunarders, namely, that the 
marine turbine shows increasing fuel economy as the 
speed is increased ; and since these vessels will never 
steam at less than 24 knots, they should prove to be 
easy on' steam consumption. The work of construct-

ing the turbines has been tedious and 
costly. The casing of the low-press· 
ure turbine is an enormous casting, 
the finished internal diameter of 
wbich is 16% feet. All of the tur­
bines taken together call for the sep­
arate fitting and alignment of no less 
than 3,000,000 blades. 

••• 
The New British Battleships. 

It is no exaggeration to state that 
the new liners mark the most im­
portant advance in size and speed 
which has ever been made in the his­
tory of steam navigation-always ex­
cepting, of course, BruneI's giant ship, 
the "Great Eastern." With all due 
deference to the "Lucania" and "Cam­
pania," and the splendId ships of the 
German companies, the "Lusitania" 
and "Mauretania" may be said to be 
in a class by themselves. With an 

Stern View of the U'Lnsitania," Showing Her Great Beam. Note the 
Very Slight Wave-Formations. 

In the two new battleships which 
are to be laid down for the British 
navy in accordance with ' the current 
year's programme, a departure from the 
policy adopted in regard to the arma­
ment of the "Dreadnought" is to be 
e!Iected. While of the same class and 
type, they will be 2,000 tons heavier, 
their displacement being about 20,000 
tons. In regard to the main arma­
ment, there will not be so many weap­
ons of the larger cilliber, though they 
will be much heavier, a new 13.5-inch 
weapon which has been severely test­
ed being adopted in the place of the 
12-inch. This gun fires a shell weigh­
ing 1,250 pounds as compared with 
the 850-pound shell of the 12-inch arm. 
Moreover, a secondary battery of me-

indicated horse-power which will probably work out 
at 80,000, with a displacement of 45,000 tons, and a 
probable speed, ultimately, of 25%, knots, these vessels, 
in comparison with the finest of the express steamers, 
are found to be about 50 per cent larger, 2 knots 
faster, and of double the horse-power of their nearest 
competitor. The great breadth of the "Lusitania," of 
88 feet, has enabled the company to provide state­
rooms of 50 per cent more capacity than those found 
on existing steamships. The promenades, also, are 
wider and longer, and these facts, coupled with the 
absence of vibration, will do much to increase the 
comfort of transatlantic travel. 

As these ships have been built with government 
assistance, they have been so designed that they may 
be quickly converted into fast cruisers, capable of 
overtaking any merchant or war shin afioat. Each 
vessel will be armed with twelve high-velocity 6-inch 
guns, and will be considerably protected by the great 
depth of her coal bunkers. Hence they would be' 
capable of putting up a stiff fight against any pro-

and at her full draft of 37 feet 6 inches, she will dis­
place 45,000 tons. Each of the four funnels is 24 feet in 
diameter' and extends 155 feet above the grate-bars of 
the furnaces. The extreme length' of the ship over all 
is 790 feet; the breadth, 88 feet ; and the plated depth, 
60 feet. The "Lusitania" will accommodate 2,200 pas­
sengers ; and.as she will carry a crew of 800, her total 
complement is 3,000' souls. 

The designed horse-power is 70,000; but it is in­
variably the case that a marine turbine, when pushed 
to its full limit on a trial trip, shows an output�on­
siderably in excess of the estimate, and it is likely 
that in the forthcoming trials, the horse-power will 
work out at nearer 80,000 than 70,000. The power is 
developed on four shafts, the outer pair of which. are 
driven by high-pressure turbines! and the inner by 
low-pressure. Steam is supplied by 25 boilers, carry­
ing 192 furnaces. With a coal consumption at the 
rate of 1.3 pounds per horse-power per hour, the 
"Lusitania" will consume about 45 tons of coal per 
hour, or say about 1,100 tons per day. Hence, she 

dium quick-firing guns is, to be car­
ried, a feature which is entirely absent in the "Dread­
nought," and which deficiency has been severely criti­
cised. The effect of this modification will be that the 
new vessels will have an aggregate broadside fire 
of some 8,500 pounds as compared with 6,800 pounds 
ix. the "Dreadnought." These two vessels are to be 
laid down at Olice at the Portsmouth and Devonport 
dockyards respectively, and they will each cost over 
ten million dollars. At the present time the arma­
ment firms in the country are working at full pres­
sure to deliver the present order of 12-inch guns for 
the navy's immediate requirements, no less than 120 
of these weapons being in course of construction. 

• I. I. 
Wound Sucking In Ancient Times. 

That ancient customs are still practised by prImi­
tive tribes is interestingly shown by the two. following 
incidents. In the Iliad we are told that when Askle­
pias "saw the wound where the bitter arrow had light­
ed he sucked out the blood," and so forth. In his re­
cent work on the Australian aborigines, John Mathew 

Length, 790 feet. Beam, 88 feet. Depth (plated), 60 feet. Displacement, 4:5,000 tons. Speed, 253( knots. 

THE TURBINE CUNARDER "LUSITANIA" MAXING 25� KNOTS ON HER 1,200-MILE TRIAL TRIP. 

tected cruiser which they might encounter. The con­
structive features of the ship are novel, and because 
of her mammoth proportions are of unusual interest. 
The keel plate is 5 feet wide and 3%, inches thick. 
The double bottom, covering the whole of the ship's 
length, is 5 feet in depth. There are nine decks in all, 
and the hull is divided into 175 separate water-tight 
compartments, which, surely, establishes the claim 
that she is unsink�ble by any ordinary disaster.. Into 
the construction of the hull entered 26,000 steel plates, 
the largest of which are 48 feet in length and weigh 

must stow in her bunkers, for a single trip, not less 
than about 7,000 tons of coal . The fact that the 
Cunard Company installed turbine engines . in the 
"Carmania," and that they have had the advantage 
of some two years of observation . of th�s ship, has 
been of great assistance in the working out of the 
designs for the turbine motive power in the new ships. 
The engineering world has been watching with great 
interest for the publication of the fuel consumption 
and other valuable data of the "Carmania's" turbine 
enginesj but up to the present time, the company has 

informs the reader that the doctor or sacred man 
made a practice of sucking the part affected. He then 
proceeds: "There seems to be some efficacy in the 
sucking, for a friend of mine who was suffering severe­
ly from an inveterate, infiamed eye allowed a black 
'doctor' to mo'uth the eyeball, and the result of the 
treatment was immediate relief and speedy cure." A 
further parallelism between the rise and practice of . 
the healing art and the priestly class, although in 
Greece the connectwn was less close than elsewhere 
and .!lid not long continue, is shown by this extract. 
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THE INTERNATIONAL XITE ASCENSIONS. 
BY 8. P. FERGUBSON, 0]11 THE BLUE BILL METEOHOLOGICAL OBSERVATORY 

STAFF. 
At the present time the rapidly increasing attention 

given to the science of aeronautics is manifested not 
only in experimental study Qf aerial navigation, but in 
the use of aeronautical apparatus, such as balloons and 
kites, in systematic studies of the atmosphere. Much 
interest has been shown in the international balloon 
and kite ascensions made during the week ending 
with July 28, and as the purpose of this work does not 
appear to be very generally understood a brief account 
thereof will be given in this paper. 

The successful introduction of the ballon-sonde (or 
unmanned balloon carrying registering instruments 
only) in 1892, and the application of the modern kite 
in 1894, gave a great impetus to meteor()logical research 
and it is easily understood that there should be unI­
form rules for the employment of these methods. 

M. "Wilfred de Fouvielle, of Paris, whose valuable 
co-operation in the first experiments with ballons 

sondes is well known, was the first to propose inter­
national co-operation in the exploration of the air, 
and at the International Meteorological Conference in 
Paris in September, 1896,  at the instance of members 
interested in meteorological aeronautics the following 
resolutions were adopted by the assembly: 

"1. The Conference recognizes the great impor­
tance of aeronautical investigations for meteorological 
science and expresses the desire that scientific ascen­
sions should be encouraged and multiplied. 

"2. The Conference expresses the wish that sci en-

Measuring the Altitude with the 'fheodolite. 

tific ascents, either with manned balloons or with pilot 
balloons, should take place simultaneously at the di�­
fercnt stations. 

8tal'ting a Flight. 

Scientific AmerIcan 

Mr. Fergusson Fastening a lUeteorograph 
to a Kite Line. 

"3.  At the present time the Conference cannot 
recommend either special methods or particular in­
struments, but it desires' that, so far as possible, iden-

Fastening a Meteorograph to a Kite Wire. 

tical instruments should be used during the simul­
taneous ascensions of pilot-balloons. 

"4. The prompt publication of the unreduced obser-

Box Kite Traveling Upward. 

T!l:E INTERNATIONAL XITE 4SCENSIONS. 

A Meteorograph 'Vhieh Records 'femperature, 
Humidity, Wind Velocity, and Height. 
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vations, especially those which are made in simul­
taneous ascensions, is of capital importance. 

"5 . It is desirable that observations in captive bal­
loons, which are not manned, should be systematically 
made. 

"6 .  On account of the satisfactory results which 
have been attained at Blue Hill with kites carrying 
registering instruments up to 2,000 meters, it is de­
sirable that similar investigation' )Je undertaken else­
where." 

Afterward, to further these resolutions, the following 
provisional aeronautical committee was named by the 
International Committee: MM. Hergesell, Erk, and 
Assmann, of Germany ; Cailletet, de Fouvielle, Her­
mite, and Jaubert, of France ; Pomortzeff, of Russia, 
and Rotch, of the United States. Later, the Interna­
tional Commission for Scientific Aeronautics was or­
ganized, consisting of persons actively interested in 
scientific aeronautics and having for its object the in­
vestigation of atmospheric conditions up to the highest 
limits attainable with kites and balloons. Prof. Herge­
sell, chief of the weather service of Alsace-Loraine, 
was elected president .. Meetings of the commission 
were held once in two years until 1906, when it was 
voted to meet once in three -years. The Permanent In­
ternational Aeronautical Committee was founded by a 
resolution of the Internation�! Aeronautical Congress 
held at Paris in 1900, in order to carrY' out the ex­
pressed wish of the Congress to advance t:-"e progress 
of aeronautics by scientific advice and the study of 
methods and apparatus. The members are prominent 
aeronauts, engineers, and meteorologists, chiefly from 
European countries. The American members are Prof. 
A. L. Rotch, director of Blue Hill Observatory, and 
Mr. Octave Chanute: of Chicago. 

The practical work of the International Commission 
began shortly after its organization with simultane-

\jIUCUlug t.lll' Jlltlteorograph on Its Descent. 



QUS ascensiQns Qf manned and unmanned ballQQns at 
six EurQpean statiQns, but it has expanded until at the 
vresent time abQut twenty institutiQns and individu­
als cQ-Qperate in making ascensiQns, usually Qn the 
first Thursday Qf each mQnth and QccasiQnally Qn 
several successive days predetermined by the Interna­
tiQnal CQmmittee. AmQng the cQ-Qperating institutiQns 
are the famQus Pruss ian RQyal AerQnautical Observa­
tQry, where ascensiQns have been made daily fQr sev­
eral years ; the Deutsche Seewarte at Hamburg ; the 
ObservatQire de MeteQrQIQgie Dynamique at Trappes, 
France ; the Blue Hill ObservatQry, and the MQunt 
W€ather ObservatQry, the last two. being the Qnly in­
stitutiQns cQ-Qperating in the United States. The rec­
Qrds and QbservatiQns Qbtained are fQrwarded to. the 
headquarters Qf the cQmmissiQn at Strasburg, and 
published in the Veroffentlichungen der InternatiQnalen 
KQmmissiQn fiir Wissenschaftliche Luftschiffahrt, 
wl\ich is edited by PrQf. Hergesell. 

Kites.-At all Qf the cQ-Qperating statiQns SQme mQdi­
ficatiQn Qf Mr. ClaytQn's fQrm Qf the Hargrave kite 
has been emplQyed almQst exclusively. Apparently, no. 
Qther has been fQund to. PQssess the strength, stabil­
ity, and efficiency necessary fQr cQntinuQus experi­
menting in all cQnditiQns Qf wind and weather, al­
thQugh many effQrts have been made to. develQP a 
kite less cQmplex and less expensive to. cQnstruct. 

The kites usually emplQyed weigh frQm 350. to. 850. 
grammes per square meter Qf lifting surface, which 
varies frQm 3 to. 7 square meters, accQrding to. the size 
Qf the kite. Generally, they are made with flat lifting 
surfaces and when secured by a shQrt line fly at an 
altitude Qf 53 to. 57 deg. The practice, fQllQwed at 
Blue Hill and Berlin, Qf emplQying rigid curved lifting 
surfaces in the frQnt cell increases the weight slightly, 
'JUt there is a great gain in efficiency, the altitude 
reached averaging between 60. and 66 deg. The kites 
are sQmetimes made to. fQld up, which is very advan­
tageQus when brQken parts are to. be replaced Qr the 
kites are to' be mQved a IQng distance. 

Line.--:-Steel music wire Qnly is emplQyed fQr the 
main line and in SQme instances this material has been 
substituted fQr the flexible cables and blQcking cQrd 
heretQfQre emplQyed fQr secQndary lines. The plan, 
first adQpted in 1891 by William A. Eddy, Qf New 
YQrk, Qf making the main line Qf pieces Qf different 
sizes, the strength increasing frQm the Quter end tQ­
ward the reel, has been very generally emplQyed. 

Reel.-The reels emplQyed vary cQnsiderably in de­
sign but, in mQst Qf thQse in use, the line is stQred Qn 
a large drum whence it is drawn by the pull Qf the 
kites, and Qn which it is rewQund at the end Qf an as­
censiQn, by means Qf a suitable mQtQr. Devices are 
prQvided fQr registering the pull Qf the kites and the 
length Qf line in use, also. in SQme reels strain pulleys 
are emplQyed to. relieve the stQrage drum Qf excessive 
pressure. Strain pulleys are injuriQus to. the line and 
reels fitted with them can be operated Qnly by skilled 
cngineers ; fQr these reaSQns they have been abandQned 
at Blue Hill. The highest !)fficiency is Qbtained when 
the reel is always under perfect cQntrQl and can be 
started, stQPped, Qr reversed quickly in reSPQnse to. 
any Qf the ever varying requirements Qf kite-flying. 

MeteQrQ logical Instruments.-MQst Qf the recQrding 
instruments nQW in use are mQdificatiQns Qf the well­
knQwn Richard patterns, the mQre recent departures 
frQm the Qriginal cQnstructiQn having been made fQr 
the purpQse Qf securing greater sensitiveness and small­
er weight. Usually fQur elements-wind velQcity, pres­
sure, temperature, and humidity-are recQrded. The 
instruments are frequently tested to. determine the 
scale-values Qf the different elements and are always 
carefully cQmpared with standards in suitable cQndi­
tiQns Qf eXPQsure befQre and after each ascensiQn. 

O bservations.-The heights reached are mQstly de­
termined frQm frequent Qbservations Qf the kites by 
means Qf a transit, except when the kites are hidden 
by clQuds Qr darkness, in which cases the heights are 
Qbtained frQm the recQrd Qf barQmetric pressure. 
MeteorQIQgical data are Qbtained at many different 
times and heigUs in Qrder to. ascertain prQgressive 
and nQn-periQJic changes in each element as well as 
the distributiQn in a vertical directiQn. An immense 
amQunt Qf material is being accumulated fQr study and 
the discussiQn Qf this is adding very greatly to. Qur 
knQwledge Qf the prQcesses Qf the atmQsphere ; also., in 
time, there is reaSQn to. expect practical benefits in 
the fQrm Qf increased ,accuracy in fQrecasting the 
weather. 

During the present year, in additiQn to. the regular 
mQnthly ascensiQns, there were planned three grQups 
Qf ascensiQns, Qne Qccupying six days ending with 
July 27, Qne Qf three days' duratiQn in September and 
anQther in December. It is yet tQQ early fQr news Qf 
the EurQpean ascensiQns, and: as the Blue Hill recQrds 
hav� nQt been reduced, it is PQssible to. give Qnly a 
very general statement Qf the results. Kite flights 
were Qbtained Qn July 22 between 3 : 15 and 5 : 45 P. M. 
to. a maximum height Qf 1 ,0.0.0. meters ; July 24, 6 : 40. 
P. M. to. 10. : 30. P. M. , prQbable height 2,50.0. meters, but 
instrument was IQst and has nQt been fQund ; 26th, 
3 : 20. to. 3 : 40. P. M., 50.0. meters ; 27th, 6 to. 8 : 50. P. M., 
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2,0.0.0. meters ; 29th, 2 :  30. to. 6 :  30. P. M. , 1,30.0. meters. 
On Qther days the cQnditiQns were unfavQrable, chiefly 
because Qf calms, and no. flights were PQssible. The 
recQrds do. nQt indicate any unusual 0.1' very remark­
able phenQmena unless we except the very high wind 
velQcity ( 23 meters per secQnd ) recQrded at a height 
Qf 2,0.0.0. meters Qn the 27th. 

The InternatiQnal CQmmissiQn also. publishes Qb­
servatiQns made at mQuntain QbservatQries, thQse Qf 
the SQnnblick, BrQcken, Puy de Dome, and Qthers hav­
ing cQ-operated. In this cQuntry MQunt Weather (526 
meters ) and Blue Hill ( 195 meters ) are the Qnly mQun­
tain statiQns cQntributing recQrds thrQughQut the year. 
With the kind cQ-QperatiQn Qf Mr .. Frank H. Burt, edi­
tQr Qf AmQng the CIQuds, the writer has Qbtained 
recQrds Qn the summit Qf MQunt WashingtQn, N. H.  
(1,916 meters ) ,  during the internatiQnal ascensions Qf  
August 29,  30., and 31, 190.5 ,  September 6, 190.6 ,  and 
July 22 to. 27, 190.7. These QbservatiQns were under­
taken primarily fQr the purpQse Qf cQmparing the 
cQnditiQns Qn the summit with thQse Qf the free air 
by means Qf kites flQwn at Twin MQuntain near by. 
The wQrk Qf the last expeditiQn to. this vicinity having 
ended Qn July 20., PrQf. RQtch cQ-Qperated in extend­
ing the kite flights to. CQver the week ending with 
the 27th and Qbtain cQmparisQns during the Interna-

. tiQnal series Qf ascensiQns, the experiments being CQn­
ducted by Mr. ClaytQn. Perhaps the mQst interesting 
result Qf this wQrk is the cQnfirmatiQn Qf the first CQm·· 
parisQn Qf wind velQcities Qn MQunt WashingtQn made 
in 190.5, which shQwed a higher velQcity Qn the mQun­
tain than existed in the free air. On July 20. the wind 
o.n the summit was 23 meters per secQnd, while in the 
free air it was 16 meters per secQnd, 0.1' nearly 30.  per 
cent lQwer. 

• .  e . •  
Engineering Note!!. 

A series Qf tests was recently made UPQn a steam 
turbine cQnnected with a dynamo. at the Schlesischen 
KQhlen und KQkswerken, in Germany, the turbine be­
ing designed to. give 1,0.0.0. hQrse-PQwer. The cQnsump· 
tiQn o.f steam is fQund to. be 7.98 kilQgrammes ( 17.19 
PQunds ) per kilQwatt hQur at full lQad Qn the dynamo., 
and 8.77 kilQgrammes ( 19.63 PQunds ) per kilQwatt­
hQur at half lQad. The steam wQrked under a pres­
sure Qf 7.5 atmQspheres, and was superheated at 30.0. 
deg. C. In the surface cQndenser the vacuum lay be­
tween 90. and 93.5  per cent. As regards the cQnsump­
tiQn Qf steam ill the turbine, this was fQund by weigh­
ing the cQndensed water in the usual way. The mQ­
mentary variatiQn Qf speed which was due to. a CQm­
plete remQval Qf the lQad ( by cutting the current Qf. 
the dynamo. ) was 5.5 per cent, and the permanent 
speed variatiQns did nQt exceed 2.5 per cent under the 
same cQnditiQns. The variatiQns Qf VQltage Qn the 
dynamo. withQut regulatiQn Qf the current in the flelds 
0.1' Qf the speed Qf the turbine were fQund to. be 11.6 
per cent fQr a sudden discharge Qf the lQad, and 8.5 
per cent when the lQad was abruptly thrQwn Qn. A 
test Qf an QverlQad up to. 952 kilQwatts Qn the dynamo. 
during a periQd Qf Qne hQur gave very satisfactQry re­
sults. The eCQnQmy Qf steam realized by the use Qf 
the steam turbine instead Qf the fQrmer steam engines, 
reaches as high as 14 per c!lnt at full lQad and 24 per 
cent at half lQad. 

Sewage disPQsal wQrks cQnsisting Qf septic tanks and 
percolating filters have recently been Qpened at Mac­
clesfield, England, in place Qf the chemical precipita­
tiQn system fQrmerly emplQyed, says the Engineering 
RecQrd. The tanks used fQr precipitatiQn have been 
enlarged and Qthers built, so. that the tQtal tank capa­
city is nQW equal to. the dry-weather flQW fQr Qne day. 
The septic sewage passes frQm them to. fQur percQlating 
filters, each 120. feet in diameter and Qf 6% feet aver- . 
age depth. These filters have cQncrete flQQrs sQmewhat 
inclined fiom the center tQward the circumference fQr 
drainage purpQses, and their walls are cQnstructed Qf 
brick reinfQrced by fQur 2 x 1A;-inch steel bands. Head­
ers have been admitted in the wall at frequent inter­
vals fQr aeratiQn purpQses, and the o.penings at the 
floor level left in this way also. served fQr drainage. 
BrQken stQne is used fQr the filtering material. The 
septic sewage is distributed o.ver each filter by fQur 
revQlving arms pivQted at a center pier and arranged 
to. be driven by the head Qf the sewage as it reaches 
them 0.1' by an electric mQtQr. The e-ffluent frQm these 
filters is cQnducted to. a secQndary filter, 40.8 feet lQng 
and · 10.7 feet wide, which cQnsists Qf 1 fQQt 9 inches Qf 
brQken clinker with a surface layer Qf fine PQttery sag­
gars, The effiuent frQm the percQlating filters is dis· 
tributed Qver this bed by means Qf half-pipe channels 
o.n its surface and is drained frQm it thrQugh per­
fQrated pipe in the bQttQm. If so. desired, the effluent 
frQm the secQndary filter can be run Qver a tract o.f . 
land, but Qrdinarily it will be. discharged directly into. 
a neighbQring river. 

Users Qf gas engines Qn a large scale are CQmmenc­
ing to. realize that the heat carried away by the ex­
haust from gas engines amQunts to. abQut Qne-third Qf 
the tQtal heat generated,  and that the exhaust gases, 
being at a temperature Qf abQut 1,0.0.0. deg. F., are 
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capable Qf ralsmg a large al1!Qunt Qf steam, prQvided 
that a bQiler suitable fQr the purpQse is installed. 
AccQrding to. the Railway and Engineering Review, 
such bQilers are nQW being placed Qn the market. 
They shQuld be placed as near to. the engine cylinder 
as PQssible, . and they ' cQnsequently fQrm a perfect 
exhaust silencer. When the gases have passed 
thrQugh the bQiler they escape into. the atmQsphere by 
a pipe which is free frQm the usual nuisance Qf heat 
and nQise. Inasmuch as gas PQwer has nQt so. far been 
favQrably cQnsidered in many plants because o.f the 
need Qf the exhaust steam frQm steam engines fQr spe- ­
cial purpQses, there is nQW a chance fQr the adQptiQn 
Qf the exhaust gas bQiler to. raise steam fQr heat Qr 
Qther purpQses, while the mQtive pQwer is gas, and 
thus a dQuble measure Qf eco.nQmy and usefulness is 
attained. In Qne factQry in England these bQilers are 
generating steam frQm the heat Qf the gas engine 
exhaust gases equivalent to. the steam generated by 
70. tQns Qf cQal per week. 

The last link Qf the system Qf undergrQund railrQads 
prQmQted in LQndQn, England, by the late Charles T. 
Yerkes was Qpened to. the public June 22. The new 
line, which cQnnects the nQrthern suburbs with the 
heart Qf LQndQn, is eight miles lQng. It was begun in 
190.3, runs on an average 60. feet belQw the surface, and 
CQst $25,0.0.0.,0.0.0.. A party Qf financiers and Qfficials at­
tended the Qpening ceremony. The public was permit­
ted to. travel free during the afternQQn and evening, and 
was given sQuvenirs Qf the Qpening Qf the rQad. The 
Yerkes idea of undergrQund transPQrtatiQn fQr LQndQn 
is nQW fully realized. MQreQver, the general trunk 
system which he prQjected has been supplemented un­
til undergrQund LQndQn is hQneycQmbed . with tubes 
giving quick and cQmfQrtable service in all directiQns. 
Mr. Yerkes' first wQrk was to. electrify the Qld steam, 
shallQw railways extending up and dQwn the Thames 
and arQund the crQwded district Qn the central nQrth. 
Then he built the WaterlQQ tube under the Thames, 
between PaddingtQn statiQn and the Elephant and 
Castle. This line CQst $25,0.0.0.,0.0.0. to. CQnstruct the 
eight miles Qf its length. The tQtal number of deep­
level tubes is eight and the capital invested is nQW 
$150.,0.0.0.,60.0.. The annual passenger accQmmQdatiQn is 
60.0.,0.0.0,0.0.0.. The average depth Qf the statiQns is 60. 
feet. That at Finsbury Park is Qnly 20. feet, while 
those at CQvent Garden and Hampstead are 123 and 185 
feet respectively.-Railway and Engineering Review. 

. .  ' .  
'J'he Winner o C tile Hower Troplly Cor A u tolDoblie 

R u n a bo nts. 

After a successful three days' jQurney frQm New 
YQrk to. Buffalo., the 30.-hQrse-PQwer White steam run­
abQut was finally declared the winner Qf the HQwer 
trQphy. The 35-horse-PQwer StQddard-DaytQn gasQline 
runabQut, which was tied with the White steamer when 
the cQmpetitiQn fQr the Glidden trQphy terminated in 
New YQrk, after making two. successful runs frQm New 
YQrk to. Albany: and Albany to. Syracuse, finally brQke a 
spring during the trip to. Buffalo. and arrived 35 min­
utes late. On accQunt Qf the cQnsequent penalizatiQn 
Qf the gasQline machine, the steam machine was 
declared the winner. The cars cQvered a tQtal distance 
Qf Qver 2,0.0.0. miles Qn SQme Qf the wQrst rQads in the 
cQuntry, and it is wQrthy Qf nQtice that these two. 
machines were the Qnly runabQuts · in a CQmpany Qf 
tUrteen that started, to. finish the 1,570.-mile tQur with 
a perfect SCQre and then to. cQntinue 40.0. miles further. 
These extra 40.0. miles were cQvered at a speed Qf 
abQut 18 miles an hQur. 

Of the cars which cQntested fQr the Glidden trQphy, 
Qne, a 16-hQrse-PQwer Reo., immediately after the termi­
natiQn Qf the tQur, made a 330.-mile trip in 25%. hQurs 
elapsed time, frQm New YQrk city to. Cape Charles, 
whence it was ferried to. the JamestQwn EXPQsitiQn. 
The average speed in this case, including all stQPS, was 
abQut 13 miles an hQur. This shQWS the car was still 
in gQQd cQnditiQn after its lQng and strenuQus jQurney 
in the Glidden tQur. 

• I • •  
Tile Wright's Aeroplane to be TelOted I n  France. 

As already nQted in a previQus issue, the Wright 
brQthers have been in EurQPe with the idea Qf selling 
their aerQplane to. Qne Qf th.e EurQpean gQvernments. 
AccQrding to. a recent cable dispatch, they have made 
an arrangement with SenatQr Henri Deutsch de la 
Meurthe and the French gQvernment, as a result Qf 
which they will SQQn make a demQnstratiQn fQr SQme 
o.fficers Qf the military ballQQn CQrps and two. engineers 
apPQinted by M. Deutsch. Their aerQplane is said to. 
have been shipped to. France frQm their hQme in Day­
tQn, Ohio., abQut the middle Qf last mQnth.' 

• • 
Butter Qr Cheese CoIQr.-I. Nine parts Qf annatto. 

(Orlean ) extract an,' 1 part Qf saffrQn ar!l. 1 �igested 
with 10.0. parts Qf fresh Qlive Qil fQr two. hQurs in the 
water bath, and after settling fQr eight days, filtered. 

II. Etheric Orlean extract 10. parts, fresh salad Qil 
50.0. parts. Over the Orlean extract in !: bQttle fresh 
salad Qil is PQured and finally dissQlved by shaking vI' 
by heat, the bQttle being frequently dipped into. hQt 
water. 
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Mortar Batteries on War Vessels. 

To the Editor of the SCIEN'rIFIC AMERICAN : 

I was much interested in the article on battleship 
construction in last week's SUPPLEl\IENT. The idea 
occurred to me that if a special ship could be con­
structed to carry l l-inch mortars, it would revolu­
tionize warfare on the sea as much as Ericsson's 
"Monitor." I think that the East and Wes

'
t are bo�nd 

to W-y conclusions at some future time as surely as 
Greece and Persia in ancient times. Force still rules 
the world, . and will rule it for an indefinite time to 
come. I think the Yankee has got to hustle to keep 
ahead of Japan in naval science. 

Spencer, Mass., July 20, 1907.  EVERETT H. MORSE. 

.. . . . . 
I nternational Yacht Racin g  on the PacIfic Coast . 

To the Editor of the SCIENTIFIC AMERICAN : 

Your article on page 526,  "American Yachting Sea­
son of 1907," might well have been completed and the 
subject rounded up geographically by reference to the 
"Alexandra" cup race out here. A $2,000 cup given 
by Gov. James Dunsmuir of this province and named 
after Her Most Gracious Majesty our Queen, was com­
peted for as an international trophy for the first time 
during the past week. The North Pacific Yachting 
Regatta being held this year at Seattle, the governor 
consented to take his trophy into foreign waters on 
the occasion of the first competition, an act somewhat 
without precedent on this continent, and strangely 
enough quite unnoticed and wholly unappreciated by 
the yachtsmen of Puget Sound. 

Two yachts were entered-it is a 29-foot class event 
-"Spirit," a Herreshoff design, built and sailed by 
Geary of Seattle, and the "Alexandra," a Fyfe design, 
built by Watts of Vancouver to the order of the Royal 
Vancouver Yacht Club and sailed by W. E. Graveley, 
formerly of Toronto. 

First race was on the 2d, " Spirit" winning by 5 sec­
onds. Second race on the 5th, "Alexandra" winning 
by 3 seconds. Third race on the 6th, " Spirit" winning 
by 3 minutes. 

This annual has been established through efforts of 
Vancouver Club, which is one of four in Canada hav­
ing and entitled to the honor of adding "Royal" to its 
name, while its decked yachts have the privilege of 
flying the "blue ensign." J.  H. MACGILL. 

Vancouver, B. C. ,  July 7, 1907.  
• • •  I .  

Steering and EqnilibrlnDl-Preservi ng Devices Cor 

Aeroplanes. 

To the Editor of the SCIENTIFIC AMERICAN : 

In a specially prepared article which appears in a 
recent number of the SUPPLEMENT, Mr. R. H. Goddard 
describes an interesting device for ' steering and bal­
ancing aeroplanes. 

He proposes that inventors make use of the gyro· 
scope ( a  spinning top ) which when revolving rapidly 
always tends to rotate in the same plane of action. 

This mechanism is to be secured to the frame of the 
aeroplane in such a way that as the machine tilts in 
any direction, corresponding electrical contacts are 
closed by the swinging gyroscope, and certain auto­
matic changes made in the arrangement of the wings 
or weights controlling the aeroplane. 

This idea is  quite clever, but unfortunately the par­
ticular type of mechanism brought forward by God­
dard has certain defects which render its application 
to a motor-driven aeroplane practically impossible. 

The principal drawback is  met in designing the de­
vices to act under the direction of the gyroscope in 
fj,djusting the wings or shifting the weights. In the 
first place, they must perform the changes very Tap­
iCIly, and this necessitates the application of consider­
able power, independent of that used to propel the 
machine. 

Second. The shifts must be made exactly to the 
extent required, and the slightest derangement of the 
mechanism ( itecessarily very delicate ) renders the 
contrivance worse than unmanageable. 

Third. It would be quite impossible ' to install a 
device depending for its efficiency on the movements 
of balanced parts on a machine propelled by a recipro­
cating engine, as the least vibration of the framework, 
if transferred to the controller, would ren8er the ar­
rangement quite ineffective. 

It might be inferred from the foregoing that the 
application of the gyroscopic principle to the control­
ling of aerostats is impossible, but I do not believe 
this to be the case. 

It must be remembered that this device has been 
used wi' '1. notabl� success on submarine vessels, which 
require to be steered and balanced in much the same 
way as do ships of the air. 

However, the tiuctuations of air currents as com­
pared to the steadiness of water must be considered 
as an important factor by the inventor who proposes 
to install a gyroscope of the type used in torpedoes 
PI). aI). aef()vlane, and it is quite possible that some new 
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vagary of the wind may be brought out by this device, 
that will defeat our entire purpose. 

The gyroscopic principle may be applied to the bal­
ancing of objects in positions of unstable equilibrium, 
by one of two systems : 

J<'irst. By the use of a small gyroscope of incon­
siderable weight, directing the movements of larger 
and more powerful mechanism. 

Second. By means of two or more wheels of con­
siderable weight ( gyroscope 1/20 weight of whole ma­
chine) which may be revolved directly at high speed 
by the motor used for forward propulsion. 

The latter type of apparatus has proved efficient, 
and has no delicate parts to get out of order and 
break when the aeroplane comes to earth. If  properly 
balanced, such an aeroplane also tends to decrease 
the vibration and racking of the framework caused by 
the motor. 

A gyroscope powerful enough to control in one plane 
of action an aeroplane of about 300 square feet of 
supporting surface may be made from an ordinary 
bicycle wheel weighted at its circumference with a 
metal rim. This should be revolved at a speed of 
about 500 R.P.M., and if a metal case can be provided 
that will enable tlie wheel to revolve in a vacuum, its 
efficiency will be greatly increased. L. J. LESH. 

Montreal, Quebec, July 26,  1907. 

A Reply f"roDl Prof". M ichand. 

To the Editor of the SCIENTIFIC AMERICAN : 

In a letter published in the June 15 issue of the 
SCIENTIFIC AMERICAN, Mr. D. E. Keen objects to the 
theory which attributes to the nervous element of the 
eye the setting upright of the inverted retinian im­
ages. According to Mr. Keen, the cause of the phe­
nomenon is purely mechanical, and lies in the fact 
that "the different portions of the retina merely see 
the object in the direction from whence they receive 
the light." The following diagram, which shows the 
path of the luminous rays in the case of ordinary 
vision ( distance from object to eye being shortened 
to spare space ) ,  will help the reader to understand 
Mr. Keen's theory : 

Although the image of the arrow, on the retina, is 
inverted, according to Mr. Keen, we see it right side 
up because most of the rays which emanate from the 
upper part of the arrow strike the retina just as if 
they came directly from a point situated above, while 
the rays which come from the inferior part of the 
arrow have such a direction as to cause us to believe 
that they come directly from below. 

This theory might prove acceptable if it  were not 
that one fact, at least, contradicts it, and that fact is 
precisely the experiment, "A Curious Illusion," pub­
lished in the May 25 issue of the SCIENTIFIC AMERI­

CAN. The accompanying figure illustrates the path of 
the rays when the card with three holes, two of which 
are in the plane of the drawing, is kept close to the 
eye, while the card with one hole is placed at a few 
inches from the other. 

Fig. 2. 

A glance at the diagram shows that the luminous 
pencil which has passed through the upper hole A 
strikes the retina in q, as if it came from a point 
situated higher than the portion of the retina which 
it reaches. The contrary is true for the pencil which 
strikes the retina in b after passing through the lower 
hole B. According to Mr. Keen's hypothesis, the 
retina should perceive the holes A and B in the direc­
tion of the rays which emanate from them. The hole 
A should appear as it stands on the card, as its image 
stands on the retina, that is, above the hole B. No 
inversion should take place. An inversion does take 
place, and that inversion cannot be explained, as in 
the case of ordinary vision, by the supposition that 
the different portions of the retina merely see the 
object in the direction from whence they receive the 
light. The hole A is seen in the direction of the rays 
which emanate from Ule , hole B, and B is seen in the 
direction of the rays sent by A. 

GUSTAVE MICHAUD. 
Costa-aica State CoUege, June 29, 1907. 
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A N ew Way of" Printing Books. 

To the Editor of the SCIENTIFIC AMERICAN: 
If any one will take up a magazine or kindred pub· 

lication of the ordinary binding, or even one of the 
many books which are daily read by millions, and note 
the position of the printed matter, he will recognize 
that owing to the shape of the opened page at scarcely 
any time are the characters on the line before him at 
equal distances from both his eyes ; and that these 
distances, as he reads across the page, are constantly 
varying, owing to the convex or curved form which 
the page assumes when it is opened for reading. This 
is more pronounced in magazines, though the line on 
the open page of most books is far from level . 

This necessitates that the focus of one eye be con­
tinually altered from that of the other for every word 
read on the line according to whether it is nearer to or 
farther from that eye of the reader than it is from 
the other. Is not this a great ordeal for the very ooli­
cate and mutually sympathetic system of nerves and 
muscles that regulate the focusing of the eyes ? 

Would it not be a great boon to the millions of 
daily readers to have the pages of the thousands of 
bound periodicals so printed that the focus of the eyes 
in reading would be mutually the same ? This could 
in a great measure be accomplished by printing the 
lines parallel instead of transverse to the binding, that 
is, have the print read from the bottom to the top of 
the present page instead of across, so that when the 
work was opened each line would be level from end 
to end and could be held so that the two eyes might 
have the same focus at the same time and not be 
obliged to make continual and trying changes such 
as are requisite with the present metho d ?  

This would make reading, from the fact that i t  
would be easier for the eyes, more profitable and en· 
joyable to the reading public the world over ; and 
might it not in the course of a few generations greatly 
reduce that large number who suffer from certain 
forms of ocular defects due to the- eyes being mu-
tually out of adjustment ? W. F. RONALD. 

Daytona Beach, Fla. ,  July 1,  1907.  

OfDclal Meteorological SnDlDlary, N e w  York , N .  Y. 
.Tuly, 1 90'2'. 

Atmospheric pressure : Highest, 30.18 ; lowest, 
29 .59 ; m ean, 29.88.  Temperature : Highest, 89 ; date, 
8th ; lowest, 6 1 ; date, 5th ; mean of warmest day, 82 ; 
date, 18th ; coolest day, 68 ; date, 29th ; mean of maxi· 
mum for the month, 82.5 ; mean of minimum, 67.1 ; 
absolute mean, 74.8 ; J}ormal, 74 ; excess compared 
with mean of 3 7  years, + 0.8 .  Warmest mean tem· 
perature of July, 78; in 1901.  Coldest mean, 70, in 
1884.  Absolute maximum and minimum of this 
month ' for 3 7  years, 99  and 50. Average daily de· 
ficiency since January 1,  - 1 .5 .  Precipitation : 1 .18 ; 
greatest in 24 hours, 0 .55 ; date, 20th ; average of this 
month for 37 ' years, 4 .38.  Deficiency, - 3.20. Ac­
cumulated deficiency since January 1, - 3.74.  Greatest 
precipitation, 9 .63,  in 1889 ; least, 1 .18 ,  in 1907.  Wind : 
Prevailing direction, south ; total moveJpent, 6 , 8 4 7  
miles ; average hourly velocity, 9 . 2 ; maximum velocity, 
45 miles per hour. Weather : Clear days, 8 ;  partly 
cloudy, 16 ; cloudy, 7 ;  on which .01 inch or more of 
precipitation occurred, 7. Thunderstorms, 2d, 7th, 
8th, 11th, 12th, 18th, 20th. 

--"'-'�.�I�.------------­
The Current SuppleDlent. 

An explanation of the action of the gyroscope in 
every-day language, and free from - mathematics, is 
something to be desired. With this idea, C.  M. Broom­
all contributes an article to the current SUPPLEMENT, 

No. 1649,  which will enlighten those of our readers 
who are unable to comprehend the highly complicated 
mathematics which underlie this ingenious piece of 
apparatus. Mr. Randolph Bolling describes how silver 
is reclaimed from photographic solutions. Some of 
the technical and 'commercial aspects of wireless tel­
egraphy are presented by Mr. William Weaver, Jr. 
The zoological park which Mr. Carl Hagenbeck has 
been erecting at Stellingen, a suburb of hamburg, is 
now completed. It was formally opened a short time 
ago in the presence of a distinguished gathering of 
zoological �xperts. Mr. Harold J. Shepstone describes 
this wonderful park most interestingly. Excellent pic­
tures accompany his text. D. Sidersky writes on the 
industrial uses of caseine, a subject of considerable 
importance when it is considered to what a great 
extent the adhesive properties of caseine are utilized. 
Caseine 1.s used in the paper industry, in woodworking, 
in glue making, in painting, as a textile mordant, as 
a plastic material, P.::.d as a clarifier of wines. Major 
B. F. S.  Baden·Powell contributes a most ; nstructive 
article on aeroplane laws. The physiological functions 
of the nectary and the sources of honey are authorita· 
tively treated by Gaston Bonnier, who is probably the 
foremost authority on the bee in the world.  Our Ber· 
lin correspondent records the astonishing achievements 
of Dr. R�eckle, an 

-
arithmetician of wonderful abil­

ity. Prof. F. H. Oliver writes on The Seed ; a Chapter 
in Evolution. Mr. J; H.  Morrison examines the origin 
of the St. Swithin's Day legend. 
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THE ERECTION OF THE BLACKWELL'S ISLAND BRIDGE. 
As will be seen from our illustrations. the erection 

of the Blackwell's Island cantilever bridge across the 
East River, at 59th Street, has progressed to a point 

.at which its majestic proportions and undeniable sym· 
metry show up to good advantage. Particularly im· 
pressive is the view obtained, say, from the deck of 
one of the Sound steamers, when one is passing 
through the channel to the west of Blackwell's Island, 
or from the river front on Manhattan Island at the 
foot of 5 7th Street, the point from which the accom· 
panying fine view of the 
structure was taken. 

New York city is the 
home of majestic bridges. 
Two of the three giant 
bridges of the world ( the 
third is the Forth Bridge 
in · Scotlan d )  are located 
in this city, namely, the 
old Brooklyn Suspension 
Bridge and the later 
Williamsburg Suspension 
Bridge. Both of these 
structures are of the sus· 
pension type, and because 
of the aspect of lightness 
and delicacy which they 
carry, due to the great 
strength of the wire and 
corresponding small di· 
mensions of the suspen· 
sion members, they fail to 
convey the appearance of 
strength and heavy mass 
which one naturally would 
expect in structures of 
this weight and magni· 
tude. 

Scientific American 
River, which measures 984 feet between towers, and 
consists of the two river arms of the two easterly 
cantilevers, each 492 feet in length. The last span 
is the shore arm of the easterly cantilever, which is 
459 feet in length. The descent into LOng Island is 
made over an approach 3,455 feet in length, which, 
for the most part, consists of steel bents and plate 
girders. From the above description, it will be under· 
stood that the bridge proper consists of four canti· 
levers carried upon the same number of towers. Pro· 
vision for movement and changes of length due to 
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steel eye bars, it  was found that only by their employ· 
ment could a satisfactory design be worked out for 
this bridge ; and the present eyebars, as now being 
furnished by the manufacturers, are not only meeting 
the requirements of the specifications, but in the ac· 
ceptance tests have invariably exceeded these require· 
ments. In the structural steel, the specifications 
called for an elastic limit of 28,000 pounds, and an 
ultimate strength of 56,000 . pounds, and the require­
.nents for the nickel-steel eyebars are an elastic limit 
of 48,000 pounds and an ultimate strength of 85,000 

pounds. From whicQ it 
will be ' seen that the 
nickel-steel bars are from 
40 per cent to 50  per cent 
stronger than ordinary 
structural bars of the 
same weight. 

The steel superstructure 
of the bridge is carried 
upon masonry towers of 
unusually pleasing design 
and of most excellent ma­
sonry. Good foundations 
were found at every point, 
the rock lying only a few 
feet below the surface on 
Blackwell's Island, and at 
a depth of about fifty feet 
on Manhattan and Long 
Island. The piers are 
built of concrete below 
ground, and above ground 
of granite facing with 
limestone backing. 

Not so, however, with 
the great structure at 
Blackwell's Island, which 
is the first cantilever 
bridge built in this section One of the Bridge Gang Standing on a Floor Beam W hich Has Just Been Swung Into Position. 

because of the great 
weight of the sUIlerstruc­
ture, it was necessary for 
the contractors, the Penn­
sylvania Steel Company, 
to execute a large amount 
of preliminary work in 
order to facilitate the 
erection. The bridge, from 
anchor arm to anchor of the country that is at 

all comparable with our two great suspension bridges 
in size, weight, and strength. Here the relatively 
close massing of the members of the trusses, and the 
great size of their sections, lend to this bridge an 
impressive grandeur which is more pronounced even 
than in the case of the two suspension bridges. 

The whole structure is  made up of five spans of 
varying length, with a long �tretch of steel and 
masonry approach at each end. The Manhattan ap­
proach, built mostly of masonry, is 1,051 feet in length, 
and extends parallel with 59th Street to a pier on the 
westerly shore of the East River, where the truss 
bridge proper commences. Of this, there is first the 
shore arm 470 feet in length, of the westerly canti· 
lever. Then follows the great 1,182-foot span, made 
up of two cantilever arms each 591 feet in length. 
Next follows the Island span, 630 feet between towers ; 
then the span over the easterly channel of the East 

temperature and loading is made at the center of the 
two channel spans, where the abutting ends of the 
cantilever arms are connected by a hinged rocker 
bent, the rocker bein� pin-connected to the bottom of 
one truss and to' th�' top of the other. 'The total 
length of the cantilever structure is 3,725 feet, and 
the length ' of the whole bridge, including the ap· 
proaches, is 8,231 feet. 

The trusses are built partly of a special nickel 
steel and partly of the ordinary commercial structural 
steel, the structural steel being used, roughly speak­
ing, for the compression members and floor system, 
and nickel steel for the eye bars or tension members. 
The use of ' nickel-steel eyebars is due to the initiative 
of the former Bridge Commissioner Gustav Linden· 
thaI, from whose,  designs the present bridge, with 
slight modifications, has been built. In spite of the sub· 
sequent interested opposition against the use of nickel-

arm, weighs 52,000 tons. The 63 0-foot span across the 
Island alone weighs 10,400 tons, or 16 � tons to the 
linear foot, and this was the first portion of the super­
structure to, be erected. ·So great ·was the ' lOad to be 
carried, that the ordinary timber falsework was not 
deemed of sufficient strength, and a special steel false­
work, consisting of latticed towers and plate girders, 
was built upon specially·prepared foundation. This 
falsework alone weighed about 1,700 tons, and this is 
the first time that steel has been employed for this 
rmrpose, at least on such a scale. After the Island 
span was completed, the projecting arms of the can­
tilevers were built out from each end until they ex­
tendad partly across the adjoining channels. This work 
has recently been completed, and is now in the con­
dition shown in one of our engravings. 

The handling of the material, lifting it from barges 
below, or from the storage yard, and lowering it into 

'['he Completed Blackwell's Island Section of the New Cantilever Bridge Over the East River. Length fro nt End to End, 1 ,7 1 3  Feet. 

Cantilever arm in foreground ,  591 feet. Central span, 630 feet. Cantilever arm in backgronnd, 492 feet. 

ERECTING THE GREAT CANTILEVER BRIDGE ACROSS THE EAST RIVER AT BLACKWELL'S ISLAND. 
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place ready to be coupled up at the end of the pro­
jecting trusswork, was accomplished by special der­
ricks and by a large "traveler," 120 feet in height, 
which moved out over the projecting cantilever as 
it advanced.  The traveler is built in the form of the 
letter Z, the upper arm projecting over the work, 
and the lower arm reaching far back into the span, 
where it is counterweighted or bolted down to the 
completed cantilever. This traveler itself is a huge 
and costly affair, weighing 500 tons and capable of 
handling a load of 70 tons. 

Several of our engravings show the bridge erectors 
at work, guiding the heavy bridge members into posi­
tion and connecting them by large pins at the various 
panel points. Two of the most interesting views are 
those showing the assembling of the ends of the eye­
tars, and centering them at their point of intersec­
tion with the plates of one of the vertical posts. As 
soon as everything is in true line, the steel pin, which, 
in the case shown, was 14 inches in diameter by 5 feet 
long, is drIven into position by means of a five-ton 
swinging ram, the blows of which are directed against 
the head of the pin in the way shown in our illustra­
tion. To guide . the pin through the eyebars and posts, 
it is furnished at the front end with a false conical 
head, temporarily screwed upon the pin. After the 
pin is driven home, the head is removed, and the 
large nut which serves to keep the pin permanently 
iu position is screwed into place. 

The completed bridge will have a very large capacity 
for traffic. This will be carried upon two :floors, one 
above the other. On the lower floor, between the 
trusses which are spaced 60 feet center to center-

Scientific American. ]0 1 

Assembling Eye -Bars at Intersection of Vertical Post and DJagonals, Ready for Pinning. 

hear us ?" The Mare Island station is the principal one 
on the Pacific Coast and has accomplished a great 
deal of good long-distance work. The longest distance 
over which messages have been transmitted or received 
at the Mare Island station was 1,054 miles, but Mur­
phy's work has quite eclipsed this. The admiral in 
command of the Mare I sland navy yard has commend­
cd Murphy highly and WIll send a report of his achieve­
ment to the Navy Department at Washington, D. C . 

• • •  • 
One of the most interesting and novel gushing wells 

iL. the world, and perhaps without a rival in either 
respect, is a geyser of soda water that recently came 
up at Wendling, just across the MendOcino County 
border from Sonoma, Cal . 

This well produces soda water-genuine soda water 
-and of a quality that would warrant 

-
bottling for the 

general trade, in such quantities as were never struck 
before. There is so much of this water that it is 
turned into a huge long flume, and used to float great 
logs from the forest to the lumber mills. 

Drlving Home a 1 4·Inch by I)·Foot Steel Pin at fntenectlon. 

An artesian well borer was recently employed to 
secure an adequate water supply for a large sawmill 
in that region. He drilled to a depth of "200 feet, the 
lower 110 feet being through solid granite. Then a 
slight trace of water was found. The artesian-man 
tLen placed fifty-four sticks of dynamite at the bot­
tom of the well, and exploded them. Instantly water 
gushed up, rising 20 feet above the surface of the 
ground, pouring forth in enormous volume. That was 
days ago, and siuce then there has been no indication 
of a cessation of this vast "natural soda fountain." 

the ove!all width of the bridge being 88 feet-there 
will be a roadway 56 feet wide, the central portion 
of which, 36  feet in width, will be devoted to street 
and general vehicular traffic, the other 10 feet on 
either side being given up to two trolley tracks. On 
the outside of the trusses on the same floor, there will 
be two more trolley tracks, carried upon cantilever ex­
tensions of the floor beams. 

On the upper floor, provision is made for the imme­
diate construction of two elevated tracks, and for the 
future construction of two more elevated tracks when­
ever they may be needed-all four tracks to be carried 
between the trusses. On the outside of the trusses 
will be two 13-foot foot-walks carried upon cantilever 
extensions of the floor beams. It is estimated that the 
whole bridge will be completed by July 1,  1908. 

e . e , . 
ltIare Island Operator PerCorms Fe:.t oC WlreleslJ 

Telegraphy. 

Early during the present year the wireless tel�raph 
operator at Fort Rosecrans, San Diego, established a 
record for receiving and transmitting ' long distance 
messages by intercepting a message sent from Wasli­
ington, D. C., to a vessel on the Pacific Ocean. A 
remarkable feat o-f wireless telegraphy has recently 
been accomplished at the Mare Island station in CaU­
fornia. On the morning of June 18 R. R. Murphy, 
wireless tel�graph operator at the navy yard, while 
adjusting the instruments, intercepted a message from 
the steamer "President," then off the coast of Nome, 
Alaska, to the government station at North Head, 
Wash. Though Nome City is more than two thousand 
miles distant from Mare Island, Murphy

' 
caught the 

message, "We are off the coast of Nome. How do you 

View Looking Along Upper Floor of Bridge ; Shows the Main Trusses, Lateral Bracing, and Floor Beams. 
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A REVOLUTION IN POSTAL CAR CONSTRUCTION. 
BY LOUIS C. KANE. 

New methods are being adopted by railroad com­
flanies in the construction of postal cars, with a view 
to reducing fatalities in accidents on the line and to 
afford as great resisting power as possibIt- in collisions_ 
Worthy of note in this connection is the new all-steel 
mail car, known as car No. 6546,  operated by the 
Pennsylvania Railroad Company between New York 
and Washington, which recently had its initial run 
and was inspected and approved by the Postmaster­
G eneral and other officials of the Post Office Depart­
ment_ 

Previous to the building of this car, the strongest 
and best-equipped car was that known as the "UnI­
versal Postal Car," which is 60 feet long, constructed 
of wood, lighted . by gas lamps, and weighs 110,000 
pounds. The new mail car is the nearest approach to 
the ideal all-steel car that has yet been built ; it con· 
tains only 370 pounds of wood, but has 2,840 pounds 
of fireproof composite and asbestos board, and 3,200 
vounds of cement flooring. Everything in the car, in­
cluding paper cases, letter cases, paper boxes, and 
doors, is metal. I t  is ten feet longer than postal cars 
built heretofore, and is the first 70-foot postal car ever 
built. An entirely new interior arrangement has been 
effected, which includes space at each end of the car, 
and this eliminates the necessity for turning the car 
end for End at terminals. 

The maximum outside dimensions are : 74 feet 9 %,  
inches length over buffers ; 9 feet 1 1 1f2  inches width 
{lver roof eaves ; and 14 feet 5 inches height from top 
of rail to top of junction box on the roof. The i n­
side length is 70 feet 8 %,  inches, and inside width 9 
feet :i:'� inch. The wooden postal cars have reinforced 
ends containing 10-inch beams placed vertically at 
each side of the doorways, while the 70-foot steel car 
has 12-inch I beams. The new car is lighted by elec­
tric lamps in conjunction with storage batteries and an 
axle-light generator, and weighs 128,500 pounds. The 
trucks and body framing incorporate all the features 
which were introduced in the steel passenger car. The 
trucks are of the six-wheel type, have a framing made 
of steel entirely, and are of sufficient strength for use 
under cars having a total weight of 190,000 pounds. 
'l'he axles are of large diameter, and the wheels are 
made of lolled steel. A special flexible spring rigging 
combined with the use of four side bearings per truck 
imparts exceptionally easy riding qualities. 

The body framing of the car includes a heavy central 
box girder built up of two 18-inch I beams and two 
lh-inch by 24-inch cover plates, and side girders 36 
inches deep, having a strong bottom flange made of an 
angle, and a top flange of large area, which also forms 
the belt rail . A 12-inch I beam is placed on each 
side of each end door, riveted at the bottom to a steel 
center sill and casting, and at the top to a cross beam ' 
of channel section. The cross beam 
distribu tes the strains, which may 
come on the vertical I beams on ac­
count of collision, to the roof con­
struction and side plates. This 
strong end framing, combined with 
tl18 peculiarly heavy longitudinal 
girders in the underframe, presents 
end shock-resisting qualities never 
before attempted. 

An entirely new departure Jrom 
the old construction is the flooring, 
which consists of cement spread 
over corrugated iron foundation 
plates in a plastic state. The out­
side sheathing, including the rOOf, 
is made of steel plates. The in­
side of the car, where not covered 
with furniture peculiar to postal 
cars, is lined with fireproof com­
posite board ; and for sound and 
heat non-conductors, all inside lin­
ing plates are covered with an as­
bestos cloth glued to the sheets. 
The wires and storage battery boxes 
for electric lighting have been care­
ful ly insulated. 

The steam heat and brake ar­
rangements are of the latest and 
most improved types, and .the draft 
gear is of the same flexible and 
strong pattern as that used on the 
steel passenger car. The furniture 
in the car is in conformity with 
the requirements of the Railway Mail Service Depart­
ment, but it is made of steel instead of wood. The 
only danger from fire will be on account of the in­
flammable nature of the mails. Fire extinguishers are 
provided for emergency. 

Heretofore the trouble with mail cars in accidents 
of a serious nature has been their inability to r-esist 
the impact as well as thei r destruction by fire. All 
chances of fire are eliminated, -and the terrific force 
of a collision which the car has to sustain, due to fts 
close proximity to the tender, is provided agai

'
nst 

-
by . / 
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the reinforced ends of the car and the solidity of its 
cement floor construction. Whatever weight the car 
may have to sustain by rear coaches piling upon it, 
has beEn carefully worked out and provided for_ 

The car presents a fine appearance both inside 
and out, and the officials of the Post Office Department 
are well pleased with its construction. Aside from the 
fact th;;tt all fear of being reduced to ashee in a head­
on collision is removed from a postal employee's mind 
during the performance of his duties, his life in the 
all-steel mail car is made an agreeable one by the new 

THE BODY FRAMING OF THE CAR. 

arrangement of the distributing . cabinets, and by the 
easy-riding qualities of the car. 

. 4' . t .. 
A safety Hescue Appliance Cor Submarine Boat 

CJre�8. 

An ingenious invention, the object of which is to 
enable the crew of a -submarine boat in the event of 
disaster to effect their escape, has been devised con­
jointly by Commander S. S. Hall, the British inspect­
ing officer of submarines, and Staff Surgeon Oswald 
Rees, of H. M. S.  "Mercury_" The results of the in­
vestigations that have been carried out upon wrecked 
submarine craft after salvage have shown that in or­
der to succor Jhe crew within at the time of an acci-

INTERIOR OF THE STEEL POSTAL CAR. 

dent, they must not only be saved from drowning pure­
ly and simply, but from asphyxiation from the noxious 
fumes of the chlorine gas, which is generated imme­
diately the salt water comes into contact with the 
electrical storage batteries. Moreover, when a catas­
trophe befalls the vessel when submerged, facilities 
should be provided for the purpose of enabling the 
crew to escape from the craft and immediately ascend 
to the surface. It is a well-known fact that a diver, 
when in di.fficulties with his air supply while under 
water, immediately rises to the surface if he removes 
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his weighted leaden boots and permits his dress to be­
come inflated with air. The foregoing safety appliance 
is  based upon this circumstance. There is a helmet 
made of light metal, so as to reduce the weight, and 
similar in design to that worn by divers, together with 
a canvas jacket. This helmet weighs only 10 pounds, 
and is so designed that it can be instantaneously 
donned by a man. Within this helmet is carried a 
supply of oxygen in concentrated form, which not 
only gives off ample supplies for breathing purposes, 
but also absorbs the exhaled carbonic gas, which it 
regenerates for reinhalation. 

The success of this invention depends to a very 
great extent upon the concentrated oxygen supply, 
which is known as "oxylith," and which has been de­
scribed at length in these columns. The evolution of 
this emergency substance is the result of several 
years' research, which were occasioned by the urgency 
for facilitating respiration in submarine boats when 
submerged, and dispenSing with the necessity of 
periodical risings to the surface, in order to obtain a 
renewed charge of breathable atmosphere. "Oxylith" 
is oxygen purely in a latent state, retained. in a com­
pound, and all that is necessary when the gas is 
required, is to add water to the compound in pre­
cisely the same ma!mer as acetylene gas is produced 
by the action of water upon calcium carbide. Im­
mediately the water comes into contact with the 
compound, chemically pure oxygen is released, genera­
tion continuing until the water supply is cut off. The 
gas generation during the application of water is 
effected very violently, and the alkali residue acts as 
an excellent absorbent for the exhaled carbonic acid 
gas. The advantages of this concentrated oxygen­
yielding compound are obvious, dispensing with the 
cumbersome steel reservoir cylinders, while it can also 
be kept for an indefinite period without deterioration 
so long as it is kept free from contact with moisture. 
The gas. generated by this means consists of one hun­
dred per cent pure oxygen, the yield per pound of the 
oxylith being three cubic feet. Even the residue is 
of value, since being soda lye it can be 'used for wash­
ing, bleaching, or other purposes. 

With the safety lifebuoy helmet for use with sub­
marines, a sufficient supply is carried therewith to 
sustain life for about eighty minutes, and this is 
ample time in which to permit the crew to effect their 
escape from within a wrecked craft. Immediately the 
man issues from the boat, the gas contained within 
his helmet and canvas jacket imparts such buoyancy 
to his body that he instantly rises to the surface of 
the water, where he will float safely until he can be 
picked up. In connection with this apparatus the in­
ventors have devised special arrangements, by means 
of which the hatch of the conning tower can be opened 
readily and easily from within under all conditions. 
Another distinct advantage is that if  necessary, such 

as in the case of dangerous oper­
ations, owing to the light weight of 
the appliance, it can be worn by the 
men while engaged in their duties 
within the boat, the helmet offer­
ing no inconvenience to their move­
ments. The British government 
has tested the apparatus severely 
at Portsmouth, and o"IYing to its 
complete success will, it is an­
nounced, officially adopt it for use 
in the navy. 

• • •  
ADluudsen's Advice t o  WellDlan. 

Captain Amundsen, the well­
known Arctic explorer, has ex­
pressed very pessimistic views as 
to the possibility of Mr. Walter 
Wellman reaching the Pole by 
means of his airship. He has 
strongly endeavored to persuade 
Mr. Wellman and his companions to 
postpone their expedition for at 
least a year when certain improve­
ments which have proved their 
worth on French and German bal­
loons might be added to their out­
fit. 

The captain is confident that 
within a few years balloons will be 
constructed which will make the ex­
ploration of the pole possible ; at 
present the risk is unduly great_ 
Mr. Wellman's only hope, he thinks, 

lies in a strong south wind which might drift him 
across the Pole to some part of America or Asia. 
Should progress be delayed by adverse winds or other 
causes, the airship might be weighed down by crust 
ice ; in which case a return by dog sletls would be 
necessary. Whether this return would be feasible 
would depend on where the airship sank to earth. 

Mr. Wellman has, however, considered the risks. 
The record

' 
of Arctic exploration is . one of contending 

with obstacles ; no expedition yet started without 
knowing what it mIght be called on to face. 
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.& Lens CODlposed oC Multiple Liquid - Floa .... 
BY HORATIO C. POLLOCK. 

In the September 29, 1906, issue of the SCIENTIFIC 
AMERICAN an article, "Liquid Specula for Astronomical 
Purposes," appeared over the signature of A. W. Night­
ingale, of Hobart, Tasmania, and its appearance im­
pelled me to make known some of the facts in regard 
to the discovery of a "parabolic mirror of incompar­
able precision, with practically no limit ·  as to size," 
the discovery of Mr. C. H. Hulbert, wireless expert for 
the military governmeIft in M,anila. The article in 
question was recently brought to my attention, and is 

A Tusk 8 Feet 7 Inches Long. 

the first intimation I have had that others In the 
Orient were trying by. the use of liquid mirrors to im­
prove the Newtonian telescope. 

The use of a multiple, or as I shall term it, the 
Hulbert liquid float lens, has been directed, not only 
to test its worth in securing perfect optical perform­
ance, but also in studying the heavenly bodies, with 
results that, aside from the fact that the lens is a 
success, _Mr. Hulbert will say nothing. Enough has 
been gathered, however, from demonstrations he has 
made in the presence of friends to convince them that 
the lens is all he claims for it. 

The lens of the multiple floating disk telescope con­
sists, in the major part, of a basin filled with oil 
( ordinary machine oil ) or other liquid of some �uch 
consistency, in which revolve, balanced on magnetic 
center points, a combination of floats ; the outer ro­
tated by power transmitted by a finely-woven wire 
thread, the next inner revolved by frictional momen­
tum ; the lens basin, with a reflecting surface of mer: 
cury, in the center. The outer edge of the lens para­
bola is bent over to cut out capillary action on the 
side of the metal ; the gears connected direct ; the 
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friction pulley controls the focus, resulting alBo in 
the total . absence of vibration. A mirror is used, alid 
a person can sit at the focUsing point, and observe 
directly in the basin. This in a very limited way 
describes the lens. The public will have the benefit of 
all the facts concerning the invention as soon as the 
model reaches Drexel Institute, to which it is to be 
sent on the next steamer. 

• • • 
The International Motor Boat Race Cor the Harms­

"Worth Trophy Won by an ADlerlcan Boat. 

A cable dispatch announces that an American motor 

The Probable Life Appearance of a Mastodon. 
Since the drawing was made it has been found-that the tws cnrved inward •. 

From a drawing by Cbarles R. Knight. 

boat-Commodore E. J. Schroeder's "Dixie"-won on 
Augl1st 2. the handsome trophy given by Mr. Harms­
worth for an annual international motor boat race. 
The "Dixie" beat her nearest competitor, "Dahnler 
II.," by 1 minute 40 4-5 seconds in a 35-mile race run at 
Southampton, England. Her time was 1 hour, 15 min­
utes; 44 3-5 seconds, which corresponds to an average 
speed of 27.72 miles an hour. The "Dixie" is 39 feet 
11 inches long and 5 feet beam. She is fitted with an 
8-eylinder Simplex engine rated at 132.72 horse-power. 
It was expected that several of the fast French boats 
would compete, but they were ruled out on account of 
the ent'ries not having been made in time . . 

• f . '  • 

THE GREATEST OF MASTODONS. 
BY WALTEH L. BEASLEY. 

'Through the generosity of J. Pierpont Morgan" Esq., 
the' famous Warren mastodon skeleton, the most com­
ple'te and fin,est specimen of its kind in the world, 
ha:. been presented to the American Museum of Nat­
ural History. The splendid and accurate remounting 
and forthcoming exhibition of this rich fossil prize 

The Finishing Touches. A. Year's Work Has Been DevQted to the Preparation and Correct 
Adjustment Q! the Skeleroo. 
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l:iy Prof: Henry 11'. Osborn is considered one of the 
noteworthy achievements of this foremost paleontolo­
gist and a memorable contribution to science. The dis­
covery of this celebrated fossil is not recent. After re­
maining fifty years in almost practical seclusion, more 
or less, and hidden away from the knowledge and in­
spection of the general public, now, thanks to the donor 
and the reconstructive technique of the paleontologist, 
the world at large is able to study and view this gi­
gantic and record-breaking mastodon skeleton of Am­
erica. The specimen was arranged so as to be on ex­
hibition in time for the meeting of the International 

The Immense Lower Jaw of the Mastodon. 

Congress of Zoologists, to be held in New York the 
middle of the present month. 

Through the courtesy of Prof. Osborn the writer was 
given special facilities for obtaining the accompanying 
series of representative photos, together with some data 
concerning the discovery and other main details of in­
terest connected with this remarkable specimen, for the 
pages of the SCIENTIFIC AMERICAN. The skeleton meas­
ures 14 feet 11 inches from base of tusk to taU, and 9 
feet 2 inches in height. The original tusks were incor­
rectly reported as being over 11 feet, and so described 
and restored by Dr. Warren. But the correct original 
length has been very exactly determined by skillful 
piecing together of the fr'lgments to be 8 feet 7 inches ; 
of this 23 inches of each tusk is inserted in the sockets, 
and the projecting tusks measure 6 feet 8 inches. Only 
a portion of the base of -tusks and a few or the toes of 
the fore feet are restored, the remainder being all 
genuine bone. An idea of the painstaking and labor­
ious attention bestowed upon this specimen can be 
glean�d from the fact that an entire year was devoted 
in the Paleontological Laboratory to the preparation 
and correct adjustment of _he skeleton. The skeleton was 

The Network of Scaffolding. Necessary in Erecting 
the Skeleton. 
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completely taken apart and all the bones given an alco­
holic immersion, to remove the dark coating that had 
covered them, so that now they have the original 
bright red color, just as fresh and perfectly preserved 
as when first dug up. 

The placing in position for experimental purposes to 
determine the proper poise, etc., of some of the enor­
mous bones, such as the massive six-foot pelvis, fore 
and hind limbs, weighing from 100 to 500 pounds, was 
a delicate mechanical task, requiring a high, derrick­
like structure, equipped with strong iron chains and 
pulleys for lifting and sustaining the weighty masses. 
A view of the mastodon encircled in this network of 
scaffolding is shown in one of the accompanying 
photographs. The mounting of the frame in a life­
like, walking attitude was a difficult engineering 
task, which has been most skillfully accomplished by 
Mr. Adam Herman, chief preparator, and his assist­
ants, Messrs. Lang and Schlosser, under the direction 
of Prof. Osborn. 

Here is a summary of the discovery near Newburg, 
N. Y. : Ulster and Orange Counties in this State, and 
the valley west of the Catskills and parallel with the 
Hudson, for some reason seem to have been a favor­
ite haunt and habitation center of the mastodon. The 
physical conditions of this section of the country at 
this Post·Glacial Period, owing to the receding ice 
sheet, which had left numerous small pools affording 
a convenient source of water supply, and, moreover, 
an abundant feeding ground, were thought to have 
been especially favorable to their existence. This 
lucky and historic find was come upon by mere chance, 
in August, 1845, as follows : A Mr. Brewster, a farmer 
near Newburg, was desir-
ous of obtaining some 
fertilizing material for 
his fields. In one · of his 
bottom tracts there had 
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THE HUGE BRAIli OF THE MASTODON. 

For comparison of size a 1 foot rule and a hen's egg are also sbown. 

importance of the mighty frame as being one of the 
rare extinct marvel::; of the past, bought the skeleton. 
A year afterward he had it mounted, and Sir Charles 
Lyell and Prof. Louis Agassiz were among some of 
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tbe first noted scientists to inspect the skeleton by 
invitation of Dr. Warren. In 1849 it was placed in a 
little fireproof structure or museum in Boston. Under 
this exclusive roof it remained practically hidden

' 
and 

buried from the outside world, as only one day or so 
in the year were visitors allowed access to this private 
inuseum. Here it remained until 1906, when for 
$30,000 this and several other specimens composing 
the "Warren Collection'� were acquired by Mr. Morgan. 
One of the noteworthy features of unusual scientific 
interest which Prof. Osborn Has brought to light is 
the size and shape of the animal's brain. By cut­
ting into a section of the skull and opemng the brain 
cavity, it was found possible to obtain a plaster cast of 
the mastodon's enormous brain. The cast was made 
by Mr. Otto Falkentach of the laboratory staff. The 
giant undoubtedly possessed considerable cunning, 
keen instinct, and a high order of brute intelligence. 
The huge 60·foot and 'to-foot Dinosaurs like Diplodo­
cus and Brotosaurus, in comparison had incredibly 
small brains, even less than the size of a tea-cup. The 
surprising size of the brain which guided this mighty 
beast is strikingly set forth in comparison with the 
hen's egg and the one-fo:>t rule, seen in the accom­
panying photograph. The brain cast is 13lh inches 
long, 12 inches wide, and 7 inches thick. In life it 
probably weighed 12 or 15 pounds, and would likely 
have filled the greater part of a water bucket. 

The mastodon is regarded as a species of fossil 
elephant, but it differs from the true elephant in the 
structure of the teEth, which resemble those of a more 
typical mammal, such as the pig, for instance, and 
also in having a longer head. A striking view of the 

e I o n  g a t  e d lower jaws, 
showing the number and 
shape of the teeth mechan­
ism of the mastodon; is 
clearly brought out in one 
of the illustrations . . been a small pool of wa­

ter, about 40 feet in diam­
eter, in the midst of wet, 
s w a m p  y surroundings. 
This spot, owing to an 
unusual summer drought, 
had been left dry, so the 
farmer determined to use 
its contents for his de­
sired purpose. Consequent­
ly, he set a number of 
laborers to work with 
spade and shovel . After 
digging three or four feet 
the workmen came to a 
bed of shell-filar!, and the 
spade struck a hard sub­
stance, .which was thought 
at first to be a stone or 
log. 'On further excavat­
ing, however, it was dis­
covered that it was a por­
tion of a fossil remains, 
and the spade had first 
struck the top of the head. 
On the second day the 
buried object was excavat­
ed, and revealed the re­
mains of a gigantic mas­
todon. The whole of the 
skeleton was intact, with 
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The mastodons flourish­
ed in the latter stage of 
the world's geological his­
tory, and their remains in 
this country are found in 
the uppermost layers and 
deposits of the Pleistocene 
Age. ' They lived almost 
In historic times, only a 
few thousand years ago. 
The extinction of the race 
of mastOdons', which were 
of such enormous size and 
great strength, and able 
to endure extremes of 
heat ang cold, is thought 
not to have been due to 
climatic conditions alone, 
but to some mysterious 
and unknown cause. Prof. 
Osborn suggests that an 
insect pest may h a v e 
caused their disappear­
ance from the face of the 
earth, as such pests to·day 
ar deadly exterminators 
of mammals in certain 
parts of Africa. The prob­
able life appearance of the 
mastodon is real istically 

all the bones extraordi­
narily preserved and in 
place, just as the animal 
had. sunk helplessly in the 
mire 8 � V e r & 1  thousand 
years before. The position 
of the limbs indicated that 
the great beast was mak­
ing a brav� struggle and 
attempt to ' extricate his 
weighty body from the pit­
fall in which he had been 
mired. Inside of the ribs 
was found what was the 
last meal of the mastodon, 
a mass of from four to six 
bushels of twigs and 
branches, one and one-half 
inches long, leaves, some 
sort of vegetable sub­
stance, half masticated. 
The skeleton was tempo­
rarily stored in the farm­
er's barn,"' and shortly af­
terward the news of the 
discovery was spread over 
the country, and attracted 
the' attention of Dr. John 
C. Warren, a distinguished 
professor of anatomy in 
Harvard University at 
that time, who, recogniz­
ing the immense value and ELECTRIC DINING TABLE, SHOWING WINE COOLER J[AXING ITS B.OUBD.\ 

portrayed in the accom· 
panying drawing by Mr. 
Charles R. Knight. The 
tusks, how3ver, have been 
determined to have curved 
inward instead of out­
ward, since the composi­
tion was made. 

• •• 
AN ELECTRIC DINING 

TABLE. 

A gentleman named 
Knapp has constructed, 
and occupies, in Troyes, 
France, a house which he 
calls the Villa Feria Elec· 
trica, or electric fairy pal­
ace, for the reason that 
servants are almost entire· 
ly superseded by electrical 
machinery. Table. service, 
for example, is accomplish­
ed by the following de­
vices : 

An electric e I e v a t  0 r 
transports the dishes from 
the kitchen to the dining 
room directly above. The 
dining table is in two 
parts :· a small central 
table for flowers, fruits, 
and ornamental pieces and 
an elliptical annular CoUll· 
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ter around which the guests are seated. Th_e interval 
between the two parts is occupied by a moving band 
of metal. As each dish arrives from the kitchen it is 
deposited on a carrier attached to this band. Then 
the carrier, controlled by keys manipulated by the 
host, travels around the table, stopping before each 
guest, turning, if necessary" to present the handle of 
the soup ladle or the .,most advantageous point of 
attack, going back to serve a belated or hesitating 
guest, making another round, and mutely pleading 
for the acceptance of a second portiOn, returning the 
dish to the elevator, collecting plates and other uten­
sils with some slight assistance by the guests, and 
proceeding to the service of, the next course-all with 
nearly human and more than butlerian intelligence. 
The current is furnished by 28-volt accumulators, so 
that the specter of electrocution is banished from the 
feast. 

• • • • • 
Paper Textlle8 : The New GerlDan :Material f'or 

Yarn8 and Cloth. 

Such extensive interest has been taken in the re­
sults of the investigations made at the instance of the 
Bureau of ' Manufactures about paper ' yarn for use in 
textile industries, that the following particulars, gath­
ered by Consul Carl Bailey Hurst, of Plauen, subse­
quent to forwarding his report on "Cloth from Paper,"· 
will prove of further value : 

While the term "paper yarn" popularly expresses 
the new material , the name "wood yarn" is preferable. 
The yarn proper is cellulose fiber converted into flat 
strips of the thickness and width required for ' the 
making of a particular weight of thread. These nar­
row strips are spun on especially constructed ma­
chines, sometimes alone, or when extra strength is 
required, round a minute cotton thread, which com­
prises from two to flve per cent, in the strongest ' yarn, 
of the material used in xylolin, the variety , of paper 
yarn made in Saxony. 

white drngget, intentionally placed before a door of a 
blisy omce, tramped on incessantly ,for two years, that ' 
has been ' washed soine fifty tiDies; arid , comes out 
whit� and , strong; so , that .its life of usefulness is by 
no means at an end. 

Efforts have been made heretofQl'e to weave com­
mon paper twine" but every endeavor has been futUe, 
as it is unsuited for the p·�rpose. 

Several patents l.ave , been ' taken out In the United 
States to turn paper , into yarn, and one, mill ma�es its 
paper yarn under an American improvement, the 
patent rights to which l1ave long since expired. Paper 
yarns have been experimented with for over a genera­
tion. The GerLlo.n products, from the specimens that 
have cOlne under ' my observation, POSStlLS perfect uni­
formity as to thicl:ness and they have no relation 
whatever to parcel twine. 

The question of cost is of first , consideration. So 
far as as'certainable from the Saxon mills, the labor 
in producing 1 kilogramme ( 2 .2 pounds ) c..>f wood yarn 
is 3, pfennigs , ( four pfennigs about equal one cent) ; 
while in Bohemia it is slightly less. ' The paper yarn 
itself is sold wholesale at 80 pfennigs or 19 cents a 
kilogramme, whereas the cheapest cotton yarn avail­
able for , the textile industries in the , saIrie neighbor­
hood is 2.4 marks or 57 cents a kilogramme-just three 
times the price. A spinning machine for producing 
medium numbers of xylolin has from 72 to 100 spin­
dles'; 2,000 spindles can produce 6,000 kilogrammes 
( 6  long tons ) of the wood yarn in one day. For about 
2,000 marks ( $476 ) a machine up to 120 spindles can 
be built for the spinning of xylolin. 

As this yarn can be woven into almost any fabric, 
such as dress materials, tents, bathing suits, imitation 
Panama hats, carpets, and grain bags, one manufac­
turing plant can not well produce all the articles for 
which paper yarn may be employed., While the indus­
try has , well pa�sed the experimental stage, it'is never­
theless of ,sucd recent development that the paper or 
wood cloths are not generally found in the retail stores, 

' or at lEiast ' advertised as such. There are now two 

jute, an artl�le that has proved to be a great success, 
not only on account of the cheapness compared with 
bagging of jute, but incidentally having the quality 
of being odorless ; bagging of paper yarn alone can be 
more advantageously used for sugar, coffee, salt, and 
other products susceptible to pu�gent odors. Tapes­
tries, not printed, but woven in colors, as well as tow­
eling .of xylolin are alike turned out in great quan­
tities. Not only can the yarn be used in coarser fab· 
rics, but it has also been tried subcessfully in hand­
made' cushion laces. There is a desire to take it up 
iL a measure in the machine-made lace center. The 
,yarn can be readily used.. in knitting and plaiting. 
Woven xylolin treated with a waterproof dressing 
does not seem to crack by wrinkling or friction to 
the injury of the water-resisting coat. One would 
imagine that a fabric of paper yarn would readily ig­
nite and that a lighted match falling on a paver rug 
could be exceptionally dangerous. The fact is, how­
ever, that a burning match stem will do more damage 
to a woolen or jute rug and be more likely to lead 
to disastrous consequences. While not uninflammable, 
an ordinary rug of paper yarn will burn scarcely 
easier than a wooden fioor. Some criticism, apt to be 
misguiding, has ' been offered about paper cloth, with 
an inclination to compare it to sheet paper or rubber, 
whereas even underclothing made of paper yarn has 
been found by experience to be satisfactory. ' Modern 
lIutho.rities on hygienic clothing decry the wearing 0 
garments that are so woven as to permit only a very 
Slow exchange of the toxic emanations of the body with 
the outer air. Accordingly, there is everything to hope 
for in a wide use of woven or knit paper cloth gar­
ments, not only among people who can not afford to 
buy more expensive clothing, but also among well-to­
do classes, because the paper material is cleanly ancl, 
readily, laundered ; even caustic soap, instead of in­
juring it, makes tlie fabric softer. 

It is not sought to obtain elasticity in the paper 
yarn ; strength and fiexibility are the objects in view. 
Yarn by this new process can be produced from wood 
fiber far cheaper than from shoddy, or the wa�te of, 
cotton mills ; which materials, limited in quantity and 
irregular in supply, unadapted to the finer shades ' in 
dyeing, are more expensive and also inferior to 
cellulose for the purposes to which xylolin is put: A 
fabric of good paper yarn may be laundered ' ,agaln 
and again. An instance may be �ited ol a piece of 

mills in Germany " producing ' together ,  10;000 kilo­
grammes (10 long tons) of xylolin ' daily. ' One large 
manu�acturer, it Is stated on credible authority; after 
obt3.iiiblg unequivocal results from the new yarn, 
placed an

' 
(ft'�er for 300,000 kilogrammes ( 800 long 

tons )  for his carpet , mills. 

As stated in a previous report, the purposes to which 
paper yarn can be put are really so diversified that it 
is .dimcult to circumscribe its · field of usefulness . •  It 
can not be expected that it will appreciably decrease 
the output of other textiles, but on account of its rela­
tive cheapness it has claims that neither manufacturer 
nor humanitarian Clin well disregard.: Literally it is a 

. , -:: '.' ' ''''- .' . ,� , '  ' .  �.",� " 
.. Published in SUPPLBlIIENT No. 1626, p. 26208. ' 

, One of the most important jute 
'
spinning and weav-, 

:111& llrm" i�, Europe: h�s qontracted .lor tlie llrivile,ge 
of , makiiig combinatiOn bag�g Cif paper yarn and 

' new yarn. The commercial success already attained 
by . i�s discovery demonst'rates its practical utilization. 
Conservative , German ,manufacturers consider it a high­
ly welco�e and nQw ,well-nigh indispensable material 
for many textile purposes . 

RECENTLY , PATENTED INVENTIONS. 
Pertaining to Apparel. 

BUCKLE.-J. W. GONCE, Kinderhook, Ala. 
The invention relates to buckles and more par­
ticularly to those applicable to back bands, 
suspenders and the like. The play of bear­
ing projections in the lIange opening allows 
the engagement or disengagement of a tongue 
with the locking recesses, and permits ,the 
former to adjust itself readily to various 
thicknesses of straps or webbing which may 
be used in connection with the buckle. 

COMBINED BU ST-FORM AND ARM-PAD. 
-DORA, HARRI SON, Lansing, Mich. The obje�t 
of this improvement is the provision of a 
new and improved combined bust form and 
arm pad, made essentially of rubber ' and ar­
ranged to permit convenient inllation to any 
desired degree and ,  without danger of leakage 
-of air and collapsing, to securely hold the 
article in proper place on the wearer's body, 
and to insure all the desired comfort to the 
wearer. 

no trouble in setting ,the divider points. The cate and construct linger or IIngers, that even 
proportional divider's long points are set , to when dark one may be shifted to the , channel 
the ,standard radius and the other points to previously In use for the purpose of cleaning 
the division wanted in the scale: Again opert and temporarily closing it, at same ' time ' open� 
the �bportloDal divider and with the long iilg up a ,new and clean channel. 
legs take the given radius of the circle to LEAD-PENCIL .-C . ' PINTZ, :siIdweis" Aus' be divIded and at the other point the required tria-Hungary. The ' slider in this inventlon, space for the diVision .w�ted, ' is ' foUnd. and the , lead attached ' to : it, 'may ,be clamped 

BOILER.-C. E, CHAPMAN, Fort Edward, in posit�on relatively to the ' holder, so ' that 
N. Y. , One purpose of ihe inventor 1s to' pro: on the one hand when tlie ' pencil bi in use the 
vide a cOnstruction of boiler which will be a lead Is prevented from yielding ' to the pres­
rapid : producer of steam and orie 'wherein the sure upon Its point in writing, and on the 
stean{will , be , heated until when it leaves the other hand the lead when retracted into the 
boile�, It will be In ' an exce'edingly dry state holder may be so retained, the ' desigu ' being 
and it a maximum degree of , heat. Another, to obviate the defect' which ' these pencils as 
Is to ' construct ' the boiler with ' a series Of at '  present 'made ' are apt to exhibit in conse­
Independent coils one above the other, each quence of the lit '  of the slider on the holder 
independently connected with a common water becoming impaired by constant use. 
header and a common steam header connected HORSESHOE.-A. KWIKKEL, Boyden, Iowa. 
with a steam dome, in the form of a coil, act- The invention is an improvement in horse 
ing as a superheater, being located above the shoes which are provided with detachable 
boiler proper. calks. The inventor has devised a construc-

CLIP-FASTENER.-C. R. S MEAD, St. Paul, tion whereby the calks are held ' securely while 
Minn. This , fastener Is for use in connection in use, but may be easily and quickly detached 

Of Intere8t to Farmer8. with tiles for letters, papers, and , the like. An when required. The shanks are dove-tail shape 
STALK-CUTTER.-R. B.  HU MAN, Chicka- objec!t of the invention .is, to provide a cUp in , cross-section and ' tapered from' end to end, 

sha, Ind. Ter. This revolving cutter is ,for fastener, by means of which the closing lIaps and adapted : to slide IIito the sockets. 
use in cutting stalks of any kind upon any of a tile may be , securely attached ' one to the SUSPENSORY.-H. 'A. FaYE, New York, N. 
character of ground. It is absolutely complete other, and ,which permits the tile to be closed Y. The object ' of the' lnvention Is to so Imp­
In itself but so constructed that it can , be or opened by simple manipulation. port the device that it IIts more perfectly and 
conveniently attached to dUl'erent wheeled ma- , LETTER AND NUMERAL RULE .-A. M. is held more securely in place, permitting the 
chines, for example, disk cultivators 'or disk WING; Spokane, WaSh. " The invention per- wearer to move about as freely ' as he may 
harrows. The cutter may be appli�d without tains, to drawing instruments, and Its object desire without displacing the device or causing 
disturbing operating parts or interfering ' with is to provide an Improved letter 'and numeral any ' binding or ' tightening eft'ect. ' ,The inven­
their functions, it being also capable of almost ' rule, which i� very simple in construction, tion relates more '  partlcula.rly to the support­
instant removal, leaving both it and the ma- easily manipulated ' and more especially design- ing means employed. 
chine intact. ed f!;lr , forming numerals and letters of the PICTURE-HANGING DEVICE.-L. RYNEK, 

alphabet, both capital a�d, small letters, with- New York, N. Y. The Improvement refers to 
Of' General Intere8t. ' out reqUiring a skilled operator. ' ' -

a device for hanging pictures and simihir 
FOUNTAIN-PEN.-W. K. HOLMES, New pfPE-CLAMP.-G. S. BENEDICT, Kingsland, articles in , a convenient maImer, and the prin-

York, N. Y. The purpose in this case Is to Texas. ' The invention is an , improvement in cipal objects thereof are to provide for ,adjust� 
so construct the pen that conveniently-oper- pip'e:clanips such as are used for witlldrawc mg the angle ' at which the picture is' incline'd 
ated means are emp'loyed for pressing , or ,  col- ing well casings from , wells and other . .  like to the wall ; '  to provide , for conveniently ad� 
'lapsing the sack simultaneously approximate- purposes. A mong ' the objects , are , the provl- justing the length of the cord or ' wire by 
ly its entire length, the pressure being brought sion of a strong and simple device , which is which the picture Is ' hung. 
to be'ar parallel with the sack and in a ,uni- adjustable to take , pipes, of :v�rying s�zes, and REFRACTORY L�NING FOR RETORTS.­
fo�m matmer. Thus the greatest amount of which will operate to grip the pipe with in- F. B. SMITH and G. , C. GLYNN" lola, Ka,:,' 
air is forced from the sack" and when it' is creasing , fprce as Its resistance to being with- The invention Is in the nature of a new and 
permitted to expand a maximum quantity of drawn is augD;lented. improved ,retort ' l ining and method of applY� 
ink is drawn therein. SMOKING-PIPE .-G. W. CLAPP, New York, ing the saine, said llIiing being intended prim� 

SCALE FOR DIVIDING CIRCI.E S INTO N. Y. The purpose of the inventor is , to pro- arily to be used for protecting retorts or <>..e 
EQUAL PARTS.-O. GAZEL; Havana, Cuba. vide' Ii constructlon whel'ein dual; or a multiple mumes used in the distillation ' or' zinc, from 
Mr. Gazel's object is to provide an Improved , of smoke-conducting ' channels lead ' from the the action of corrosive' slags at high tempera: 
scale for dividing circles into equal ,parts mouthpiEice , to , the bowl, and , wherein " a clean- ture, thereby prolonging the life' of the re� 
simply and quickly. With his scale and a pro- I,ng linger is nsed, \Ir ' multiple thereof, carried torts, and ' sil:vlIlg, in ' zinc. 
portional divider any circle cari be divided by the mouthpiece and adapted to normally MOLD , FOR , SEWERS.-G. GEORGENSON, 
in equal parts without computing, drawing, temporarily, 'close ,all the channels, except one

, I Wilmington, N. C. 'The ' improvement is ' in 
figuring, etc. No time is lost, since tbere Is through ' which smoke is drawn, and to 'so 10- expansible molds for use in forming sewers or 

conduits ' of various kinds. Adjustment for 
dlft'erent ' forms and sizes may be easily and 
quickly en'ected, and the overlapped portions 
may be quickly adjusted and locked. The mold 
-is also light and easily transported from 
place to place according to the requirements 
of work to be done. 

GATE.-J. SUTHERLAND, Springer, Ter. New 
Mexico. The improvements relate tp a class 
of gates which are' supported for longitudinal 
sliding movement by manual eft'ort, and the 
purpose , of the inventor is to provide details 
of construction for a gate that aft'ord means 
for opening and closing it with ease. The 
rotation of a shaft by manual ell'ort through 
the medium of crank handles or either of them 
will roll a spur gear along a rack and cor· 
respondingly actuate the gate for �pening or 
closing it. 

FOLDING CHAIR.-G. H. STRAND, Merrill, 
Wis. The invention has for its object the pro· 
vision of a folding chair capable of being ad­
justed so as to serve as a camp chair, a re­
Clining chair, or a couch. A further object is 
to provide means adapted to enable the chair, 
to be folded lIat so as to be conveniently trans­
ported or stored. 

Hardware. 

HASP.-S. B. PHELPS, Gr\len Hill, Chester 
Co., Pa. The object of the invention is to 
produce a hasp which is simple in form and so 
constructed that it will lie upon the interior ; 
the general purpose being to prevent its being 
tampered with by a dishonest person. It re­
hites to hasps such as used on chest doors, 
boxes, or in similar constructions. The fact 
that the en tire hasp is within the interior of 
the chest and not in position to' be reached 
by an intruder, is not only an advantage from 
the ,point of utility, but tends to give the 
chest 'a ' neat appearance. 

Heatlne and LlghUng. 

DAMPER-REGULATOR.-J. SCALES, New 
York, N. Y. This regulator is such as is used 
in connection with boilers or furnaces. The 
object of the invention is to produce & 
mechanism for automatically controlling the 
position of the damper in the line leading from 
the lire-box, the object being to reduce the 
amount' of draft when the boiler or furnace 
becomes too hot or is supplying too great a 

quantity of steam. 
-

' , WATER-BACK SHIELD.-S. M. STEVlIlNS, 
Asheville, N: C. Heat radiated by a hot water 
boiler connected with a water back attached 
to a r&.nge frequently renders a kltchea uncom-
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fortable, especially in summer, and in many 
cases the backs are removed at such time, and 
it is often necessary to open tbe hot water 
faucet so as to cool the boiler. This device dis­
penses with such inconvenience and also avoids 
heating water when not wanted, thereby 
economizing In fuel. 

HYDROCARBON-BURNER.-A. W. GEAR­
HART, Fresno, Cal. The burner is for use in 
burning low grade distillates. The angle at 
which the air enters through the front air 
flue in connection with the air from the top 
air flue is such that much stronger and steadier 
flame is produced than by burners of this 
general class. The draft is suflIcient to draw 
all flame arising in the burning pan and to 
deflect the same into the fire box, thus eliminat­
ing all danger of flames to the user. 

FURNACE.-W. J'. HATCHER and J'. W. 
CRnl, J'ohnston, S. G: In the present patent 
the invention is an improvement in furnaces. 
By this construction of furnace the Inventors 
provide an efficient heating means, requiring 
but a small amount of fuel and adapted for 
use in or out of doors. For out of door use it 
is unnecessary to have a bottom or casing in 
the furnace. 
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cutlery and below the drawer with a bread 
boar�, which may slide in and out. 

DOUGHNUT-CUTTER.-A. E. ,B.a-UM, A. 

at any desired angle 'which will aid materially I r���m������ffi�iiiiii�i 
in preventing washing out or caving. 

TRANSMISSION MECHANISM.-G. H. 
SCHOEL, and C. E. EDWARDS, Waterloo, Iowa. 
In carrying out the invention special means 
have been provided for readily shifting tbe 
machine from the bowl or other receptacle 
containing the dough to the kettle containing 
the hot grease in which the doughnuts are 
cooked. The cutter positively feeds dough or 
the like of varying consistencies and forms it 
rapidly into uniform rings known as dough­
nuts. 

ltIachlne8 and Mechanical Devlce8. 
SA WING-M;ACHINE.-T. R .  KING, Hope, 

Ark. The pattern and work in position in tbe 
support and the saw started, the support is 
moved from left to right, ' a .strip being re­
moved from the work by the saw during the 
movement. The support returns to original 
position, and the pattern is partially rotated 
to bring another surface in contact with 
rollers of the rocking frame. Work moves In 
accordance, with the pattern, and when the 
support is again moved from left to right, 
another strip Is removed from the work. The 

WOOD, Glen Cove, N. Y. This mechanism is 
especially useful in driving machinery at dlf­
feren t speeds. The in ven tlon Is especially 
applicable in the driving mechanism of vehi­
cles, motor boats, and under similar condi­
tions where the machinery must have a wide 
range of speeds. The mechanism can be 
quickly controlled so as to change the speed 
as desired. 

Prime .LU:over. aDd Their A cce880rie8. 

FRICTION-CLUTCH.-J'. W. LEONARD and 
H. E. BROWN, Washington, Pa. In this in­
stance the in ven tlon has reference to friction 
clutches designed to be used on convertible 
gas and steam engines, and has for its object 
the provision of a device simple in construc' 
tion, efi'ective In operation, and durable in use. 
The clutch may be adjusted to be used with 
a gas or steam engine, by simply adjusting 
the outer nuts in contact with or. away from 
the fixed collar of the tlireaded bolt. 

uerle8� 
HINTS TO CORRESPONDENTS. 

Name. and Addres; .must accompany all letters or 
no attent,lon will be paid tbereto. Tbls Is for 
our Information and not for publication. 

Iteferences to former articles or answers sbould give 
date of paper and page or.. number of question. 

Inquiries not answered in reasonable time sbonld be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and. 
tbougb we endeavor to reply to all eltber b;r 
letter or lu tbls department, eacb must take 
bls tum. . ' 

Bu;rero wlsblng to pnrcbase any article not adver­
tised In our columns will be furnlsbed with 
addresses of bouses manufacturing or carrying 
tbe slime. 

Special Written Information on matters of personal 
ratber tban general Interest cannot be expected 
without remuneration. 

Scientillc American Supplements referred to ma;r be 
bad at tbe ornce. Price 10 cents eacb. 

Booka referred to promptly supplied on receipt of 
price, 

Minerals sent for examination sbould be dlstinctl, 
marked or labeled. 

.( 10601 ) H. F. B. asks : 1. We have GAS-REGULATOR FOR BURNERS.-C. F. less the amount of rotation of pattern be- Ralhva)'8 a n d  Their Aece880rie8. 
tween each successive movement, the more AUTOMATIC CONTROLLER.-A. E. Os- learned from reference books that the stere-GAFFNEY, New York, N. Y. The object in this 

case is to 'provide an attachment to a burner, 
whereby when a Vessel or object to be heated 
is placed over an opening in the stove above 
the burner a full head of gas will be auto­
matically supplied to the burner, ancl upon 
removal of such vessel or object from over the 
opening the supply to the burner will be 
automatically reduced to a greater or lesser 
extent according to the set adjustment of the 
device, the supply cock being meanwhile open. 

ACETYLENE-GAS GENERATOR.-L. H. 
HALLAM, Roswell, Ter. New Mex. The inven­
tiqn pertains to a mechanism for automatically 
generating acetylene gas. In this apparatus 
the water supply means are entirely automatic 
and absolutely reliable, their action not de­
pending upon valves and other complicated 
devices. The filter lies above the carbid ):led 
and precipitates into the same any solid matter 
rising from the gas. The filter is not liable 
to saturation and keeps a'lways in proper con­
dition. 

VAPOR-BURNER.-A. H.  WAITE, EI Paso, 
Ill. This invention pertains to burners using 
gasolene or like liquids as fuel, and its ob­
ject is to provide a burner arranged to quick­
ly start the generation of the vapor witbout 
creating undesirable smoke, and to prevent 
the formation and escape of gas into the room 
after the burner is turned out, tbus rendering 
the latter smokeless and odorless. 

nearly will the finished work correspond to BORN, New York, N. Y. The principal object oscope is an optical instrument, by means of 
th tt which two pictures, each taken from slightly e pa ern. here Is to provide for automatically closing difi'erent points of view, are magnified, and so SAWING-MACHINE. - C. A. KALLSTROM, the throttle valve of a locomotive should combined into one that, in the resulting pic­Lufi'enholtz, Cal. The principal object in this the engineer disregard a signal to stop or slow ture objects have the appearance of solidity case is to provide an apparatus which may be down his train to which end Mr. Osborn pro- and relative distRnCeS are easily conceived. conveniently adjusted and guard an operator vldes a fluid pressure motor In connection This efi'ect, which the cyclopredia calls an il­from accident. As the carriage moves verti- with the throttle and with means for auto- lusion, gives to a picture, or rather tbe things cally there Is substantially no friction on the matically affecting the operating pressure so in it, an appearance as observed in nature. track and no lost motion ; and as the cuttIng as to operate the motor at the proper time. Now a friend of ours claims that nature has takes place at the sides of the saw, the dust Provision Is made for venting the train {lne given us two eyes with tbe very same purpose will leave it in a vertical direction, rendering of the automatic brake system thus applying in view, i. e., to observe solidity of objects and it easier to dispose of. With this improve- brakes as well as throttling the engine. relative distances. He says that when one be­ment it is possible to use thinner saws, thus TRAIN-STOPPING DEVICE.- G. J'. GUMM, comes blind in one eye, the imagination makes saving lumber, and the saws may be used Chetek, Wis. The invention is In the nature up for the deficiency ; that to a person, fa:l ly longer. of an apparatus for stopping trains auto- educated, and blind in both eyes to a certain 

STICK-FEEDER.-r. E. BEDELL, York, Pa. matically in case of a misplaced switch, open age, when sight Is suddenly restored to one 
This improvement refers to drying machines drawbridge, etc. ,  and it consists in the con- eye, all objects in the background and fore­
for wall paper and the like, and its object Is struction and arrangement of the switch ground would blend, and form a flat picture, 
to provide a stick feeder, arranged to feed flat operating mechanism in connection with track as observed in a photograph. We claim that 
sticks singly and accurately spaced apart onto devices set at a distance away from the nature gives us two eyes for the same reason 
an endless carrier, without danger of the sticks switch, and co-operating devices carried by the that she gives us two ears, nostrils, and lungs. 
being wedged or clogged in the machine or train, so that if the switch be open tbe air that we become accustomed from childhood to 
broken or Irregularly placed in position on the brakes on the train are set, and the throttle notice solidity and relative distance ; that the 
carrier. valve closed in an automatic manner, thereby man who suddenly sees froll one ey,,", would in 

AUTOMATIC GROOVE-CUTTING MA- bringing the train to a stop before the open time have no more difficulty in noticing these 
CHINE FOR WOODEN SHOE-SOLES.-H. switch Is reached. properties of nature, than a man suddenly see­
BUS SE, 96 Augsburgerstrasse, Berlin, Germany, CAR-FENDEA.-G. M. ANDERSSON, Hyde ing from both eyes. Who is correct ? A. We 
and W. SCHOU, 3 Peder Skramsgade, Copen- Park, Mass. The object in this instance is to have never been blind in one or In both eyes 
hagen, Denmark. This invention relates to a provide a fender with means adapted to com- and had sight restored, so can say nothing 
cutting-machine, by means of which it is pos� pensate for vertical vibration of a car body from experience r:egarding the vision of solidity 
sible, through a simple but automatic clevlce on its truck, and thereby maintain the forward of objects by persons who have had this ex­
to efi'ect a regular cutting of the groove�" i� portion of the fender at a constant elevation perience. We, however, do know that persons, 
such objects as the soles of wooden shoes, in from the track, to provide for adjusting t'b.e one of whose eyes is covered by bandages, 

Hou8ehold Utllltle8. which are secured the leather uppers. It has fender bodily at the desired elevation, to en- cannot tell the distances of objects witb any 
INSECT-TRAP.-B. J'. MATTINGLY, Bee- for its principal objects the provision of mech- able the forward end of tbe fender to be accuracy. We have many times seen the ex­

ville, Texas. Vermin of the insect type seek anism whereby the sole as it is rotated Is dropped automatically by an object in its path, periment tried upon people, and always with 
refuge in the slot, the sockets and the bores varied in Its angular position so that the and to pass under an ol!ject and raise it on ' the same result. We are told by people with 
of the trap. To destroy the vermin, the trap cutter will follow the curve of the sole. to the fender Instead of striking it, and to one eye that they do not gain the ability to 
is seized by the handle and the body thereof AUTOMATIC ' PUMP-COUPLING.-C. B .  operate promptly without attention or assis- tell unknown distances with any degree of cer­
thrust into hot water, and then the dead are HALDEMAN, Aurora, Kan. This coupling Is es- tance of the motorman. ' tainty. We are very certain that we have two 
shaken or knocked out of the hiding places. pecially adapted for use with wind mills. SUPERHEATER.-S. MUNSON, Fowler, Col . eyes for the purpose of determining distance 
The form of trap enables it to lie or retain Wh th 1 I '  I h h t . d i d b d and the solidity of objects. :l. WhItt C'l.uses en e ever s In pos tlon against the T e super ea er ,s es gne to e use in con- the phenomenon noticed over a field on a hot Its place upon a bed slat or spring or other pump handle the motion of pumping will auto· nection with tubular locomotive boilers, and day, or a stove-radiant heat or convection part. matically couple the piston rod and the pump the object of the inventor is to provide a currents ? I say , the . latter. A. We presume WINDOW-SCREEN.-J'. STORK, San Diego, handle, and when the handle is released, the superheater having an ample heating surface by your second question you refer to the ap­Cal. In this Instance the invention relates mill will be automatically coupled with the and adapted to permit o� the passage of a parent trembling of objects when seen over a to "mprovements ,'n scree s for wind f piston rod. The angular portion of the up- large volume of steam, and to be firmly secur-n ows 

0 right bar is provided at the end adJ'acent to a ed in the smoke box of a boiler with its cen- stove or over a hot radiator. The phenomenon 

::e 
h�:;:�e�: �i�e, 

C::I�� i�o 
i�s 

w��c�w:�, 
s�:! brace with lugs, against which a friction roller ter of gravity so placed as to exert the least is due to the unequal heating of the air, so 

object being to provide a simple lIK'ans of of the frame Is adapted to rest when the strain on the boiler, and so arranged as to pro- that the light is linequally refracted as It 
, mechanism whereby the screen may be easily handle is released from the pump. vide ample accommodation for the exhaust' and passes through the layers of air of different 

densities. The convection currents set up in raised and lowered and wholly independent of SA WMILL-GAGE.-A. M. Dow, B'urkett- connecting mechanism and to permit free ac- the air are the cause of the waving motion of the sash. ville, Maine. The invention relates to im- cess to the ends of the boiler tubes. the objects seen through the heated air. 3. 
FOLDING BED.-ANNA C.  THEW, New provements in gages for lumber saw machines, LOCOMOTIVE.-J'. W. FINCH, Elizabeth, We read somewhere that a perfect clock would 

York, N.  Y. The invention refers to improve- the object being to provide a gage of simple Miss. In operation when high speed is de- be about fifteen minutes fast at one time of the ' 
ments in folding beds, and more particularly construction 'that may be quickly adjusted for sired, a block is moved In the slot to bring year, and fifteen minutes slow at another ; but 
to means whereby the bed may be concealed difi'erent thicknesses of boards to be cut from the gear wheel into contact with the pinion, again and again we hear of clocks and watches 
and supported in the minimum amount of logs. The sawyer standing In front of the while when low speed with greater power is whieh require no regulation for months at a 
space when not in use, and capable of being machine may readily change the position of needed, the block is moved to bring the same time. Please explain the inconsistency. A. A 
separated from its inclosing casing and moved the block and therefore change the distance I in mesh with the internal rack. Since the mean-time clock will be ahead of and behind 
to any point when about to be used. The of the gage roller with relation to the log gear wheel is rigid with the connecting rod, the sun as you state. No clock can be made 
Inclosing casing resembles a bookcase, and the of the sawmill carriage. it ' must rotate the drive wheel in same direc- which can keep apparent solar time, since the 
upper portion of the casing is adapted for MINING-COLUMN.-J'. W. KITTREDGE, tion with revolution of the connecting rod. days by the sun are not of the same length 
storing bedding and the like. I B oulder, Col. This column is Intended for When the gear' wheel is placed In position in- throughout the year. The word day here does 

BROOM-HANGER.-BERTHA CLARK, New use In mining operations and elsewhere, where termediate the rack and pinion, the driving not mean the time from sunrise to sunset, but 
York, N. Y. The main object of the invention great pressures are required. In mining It mechanism is out of engagement with the the time from apparent noon to apparent noon 
Is to provide suitable means adapted to be at- is adapted to be held in place by extending drive wheel, which may rotate freely without again. See Moulton's "Astronomy" for this 
tached to the handle of a broom, sweeper, mop, the column so that it presses tightly against wear upon cylinder and valve mechanism. and the Equation of Time. We send the book 
or the like, to enable such article to be hung the floor and roof, or against .opposite side for $1 .60. All common clocks keep mean time, 
on a wall or bracket. When the broom is in walls, of the tunnel or drift in which the 

Pertai ning to Vehicle8. 
and not solar time. There is no inconsistency. 

use means are provided to make the top and column is being used, and which is adapted to 4. We know that a feather and piece of lead 
sides of the handle smooth and free from any support pneumatia drills or heavy tools used VEHICLE-WHEEL.--O. SKOG, New York, weighing the same have an unequal fall in at-
projection that would interfere with the com- in mining purposes. N. Y. In the present patent the invention is mosphere, and an equal fall in vacuum ; but · 
fort of the user. VARIABLE-SPEED MECHANISM. _ W. designed to provide a vehicle wheel with meanS some claim that all bodies, without respect to 

simple In construction, eft'ect1ve in ' operation, weight, have an equal fall in vacuum, which 
and durable in use, adapted to overcome the seems preposterous to us. What is the truth ? 
shocks and jars caused in traveling over a A. All bodies fall with the same ,'elocity a t 
rough or uneven roadbed without the use of the same place In a vacuum. It is not pre­
pneumatic tires. posterous. If a feather and a piece of lead 

BED.-W. H. CLING, Charleston, S. C. In BOWNE, J'R., and M. CRONKHITE, New York, 
carrying out the Invention, Mr. Cling adapts N. Y. In the present patent the invention 
the improvements for application to an ordi- has reference to means for varying the , speed 
nary metal bed. It is an improvement in beds of a driving , shaft, and the Improvement is 
especially desl:-;ned for use of invalids. The especially designed to be used in connection 
mattress cover of the middle section has a with motor vehicles, although adapted for 
suitable cut out portion in register with a v.arious uses,. When the device is in opera­
seat and a pad to close the same when the tion, the driving shaft is rotated by the motive 
commode is not in use and the bottom sheet power operating the device, and the gear on 
of the bed may have a flap eut away on three the driving shaft rotates the gear mounted 
sides to register with the pad. upon the stUd. 

KITCHEN-CAB INET.-H. HARRILD, Spo- DITCHING-MACHINE.-J'. S. BLACK IE, 
kane, Wash. T�,e invention is an improvement 

I 
Carson City, Nev. The aim of this Inventor 

In kitchen cabinets, being in the nature of a is to provide a ditcher that will rapidly 
combination kitchen table, ' kitchen safe or cab- handle the dirt, gravel, and other matter in 
Inet and dining table. A stand Is provided the excavating of ditches, and to so construct 
below the top board with pans which may be the machine that the width of the- trench 
used for meal, flour, and the like, and between , may be gradually dl";inished as the depth in­
the same with a drawer for knives ancl other '. Greases, thus providing side walls or banks 

HYDRAULIC CONTROLLER FOR VE- will fall with th.e same velocity in a vacuum, 
HICLES.-J'. W. ANDERSON, Weed; Cal. This then all things will do so. 

( 1060 2 )  Lieut. J .  C .  says : You would Invention relates to a new and Improved 
means for controlling motor vehicles, and 
comprises a hydraulic cylinder operated by be very kind informing me the quickest pos­
water or other liquid under pressure, and sible of the value of the resistance of the 
preferably by a portion of the water normally Insulation of the armature of a dynamo com­
used for circulating around the gas engine or pound of 80 volts, 400 amperes, direct cur­
condensing the steam on an automobile if a rent, to be considered in good order. A. If 

the ins/llation resistance of this machine from gas engine or a steam engine be employed. 

NOTE.-Copies of any of these patents will 
be furnished by Munn & Co, for ten cents each. 
Please state the name of the patentee, title of 
tbe invention, anli date of this paper, 

frame to winding is one megohm, it is very 
likely in good condition. 'Be sure that all 
carbon dust, oil, and dirt are removed f.rom 
the brush rigging before testing in order to 
give the machine a fair chance. 
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NEW BOOKS, ETC. 
THE TWENTIETH CENTURY TOOLSMITH AND 

STEELWORKER. By H.  Holford. Chi­
cago : Frederick J.  Drake & Co. Fully 
illustrate d ;  12mo. ; cloth ; 240 pages. 
Price, $1.50_ 

A very complete set ot directions for work­
Ing steel. It  contains methods of both a gen­
eral and of a special nature, including specific 
accounts of · the making of a number of tools. 
The author Is a man of the greatest practical 
experience, and his book contains the results 
of the intelligent observations that he has 
made during a lifetime successfully spent In 
the carrying on of his craft. 

THE MECHANICS OF HOISTING MACHINERY. 
Including Accumulators, Excavators, 

Scientific American 
has been omitted. Engineers or contractors 
are not usually called upon to give estimates or 
information on such work at a moment's notice, 
consequently there Is little need of carrying 
about · a volume containing such data. The 
need i s  rather for a really practical handbook 
which will give in as complete and concise a 
manner as possible that information which the 
wireman, the foreman, the contractor, the en­
gineer, or the architect Is In daily need of, and 
which, without the aid of such a work, requires 
tedious calculation. This volume will meet 

Car fender, F. J. McDonnell . . . . . . . • . . . . . . .  862, 006 
Car for conveying vehicles and teams, 

H. Stirring . • . . • . . . . . . • . . . . . . . . . . . • • . •  861 , 328 
Car grain door, railway, W. P. Carter. . . . .  861 ,500 
Car, rocker drop bottom, H. C. Priebe . • . . •  861,390 
Car roller side bearing, railway, J. F. 

O' Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,760 
Car side stake, F. L. Irwin . . . . . . . . . . . . . . .  861,855 
Car steel underframe, H. C. Priebe . . . . .  . . . .  861. 391 
Car, street, A. H. Bates . . . • . • . . . . . . • • • • • • •  861,700 
Car, tank, A. J. McCauley . • . . . . . . • • . • • • • • •  861;474 
Carbureter, E. B. & L. S.  Cuabman . . . . . . . .  861,438 
Carbureter, J. F.  McCanna . . . . . . . • • . . • . • • • •  861,758 
Card holder, price, R. S.  Bartle . . . . . . . . . . . .  861,250 
Carline, N. El. Parish . . . . . . . . . . . . . . . . . . . . . .  862,102 
Carpet beating machine , L. B.  Cobb . . . . . .  862,053 
CarPet cnttlng and fraying machine, L. E. 

all these requirements, and will be found con- King . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . .  861, 661 
venient and etlleient both in its contents and g:�":g:�s�:I�i' g�;'r� ' a�el��;"k� ' f�; ' b�by: 861 ,412 

in their arrangement. 

CAS SELL'S ENGINEER'S HANDBOOK. Com· 

C. G. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  861,358 
Carving machine, F. H. Rlchard s . 861 , 538 to 861,540 
Ca.h register, F. C. Osborn . . . • . . . . . . . . . . • •  861 , 312 
Ca.h register, W. R. Helnltz . . . . . . . . . . . • . •  861 ,839 
Casting machine, T. H. ChurchilL . . . . . . . . .  861,263 
Cement block machine, F. W. Hawk . . . . . . .  861 ,462 

and Pile Drivers. By Dr. Julius \ 

prIsmg Facts and Formulre, Prin· 
ciples and Practice, in all Branches 
of Engineering. By Prof. Henry 
Adams. Philadelphia : David McKay. 

Cement block molding machine, W. M. 
Akers . . .  . . . . . . . . . .  . .  . . . .  . .  . . .  . . .  . .  . . .  862,043 Weisbach and Prof. Gustav Herr­

mann. Authorized translation from 
the second German edition by Karl 
P. Dahlstrom. New York : Macmillan 
Company. 8vo. ; cloth ; 332 pages ; 
177 illustrations. Price, $3 .  

This work is  translated from Prof. Herr­
mann's edition of Weisbach's great work on 
"Engineering Mechanics." Several volumes of 
this treatise are already famiUar to English 
readers through the translations completed suc­
cessively by Messrs. Coxe, Du B ois, and 'Klein, 
treating respectively of Theoretical Mechanics, 
Steam Engines and Hydraulics, and Machinery 
of Transmission. The present - section, how­
ever, has never heretofore appeared in English 
print, although its great value has been recog­
nized by all the above able translators, and by 
institutions of learning all over the world. 
The need of such a textbook as this is great, 
and this translation will fill a great want. In 
Itself the treatise is particularly comprehensive 
and complete. It  treats of all the Important 
forms 'of hoisting machinery, from the or­
dinary lever and jack to the most complicated 
form of crane. The text contains many prob­
lems, all of which are dealt with In a manner 
sutllciently simple to be readily followed by 
any one having the ordinary knowledge of 
mathematics. 

UP-TO-DATE AlB BRAKE CATECHISM. By 
Robert H . Blackall. Twenty-first 
edition, revised and enlarged. New 
York : The Norman W. Henley Pub­
lishing Company. 12mo. ; cloth ; 374 
pages ; fully illustrated. Price, $2.  

The altered conditions of railroad service 
which now prevail, consisting In the use of 
longer trains, of cars of greater capacity, and 
of locomotives with power and weight com­
mensurate with their increased duties, have 
made imperative radical changes in the air­
brake art. The original air-brake was designed 
to handle a train of a maximum length of 
fifty cars, each having a capacity of sixty 
thousand pounds. At present trains are usually 
made up of 100 cars, each having a capacity of 
one hundred thousand pounds. As Is quite nat­
ural, the locomotives have also been increased 
in hauling power in order to stand up to their 
added requirements. The new information 
necessary to handle this up-to'date equipment 
has been incorporated with the former edi­
tions of the "Air B rake Catechism" to mltke 
this, the twenty-first edition. Written in 
familiar class-room style, It embodies in the 
form of "question and answer" a complete 
discussion of all parts of the air-brake eqnlp­
ment, the troubles and peculiarities encountered 
and a practical way to find and remedy them. 

LESSONS ON SANITATION . A Hand Book 
for Students Arranged on the Prin­
ciple of Questien and Answer. Form­
ing a Complete Course of Study on 
the Subject. By John W. Harris. 
London : Charles Griffin & Co., Ltd. 
Philadelphia : J. B. Lippincott Com­
pany. 12mo. ; cloth, 175 pages ; 5 3  
illustrations. Price, $ 2 .  

"Lessons o n  Sanitation" consists o f  four 
hundred questions and answers arranged in 
fifteen lessons. The first fourteen ' lessons are 
made up of twenty-four questions and answers 
each, and the fifteenth lesson of sixty-four . 
questions and answers. The lessons are illus­
trated by fifty-three Illustrations, and pre­
ceded by a list of abbreviations used' both for 
examination and in practice. As a conclusion, 
there is given, in an appendix, a list of the 
places and societies holding examinations in 
sanitation, with the names and addresses of 
the secretaries_ Although this work is written 
from the English standpoint, and although the 
questions are based upon the English Sanitary 
Acts, its usefulness Is only to a certain extent 
Impaired by this s�ight dlll'erence from our 
point of view. Even in America much benefit 
can be derived from this book, although an 
American would not be able to get the useful 
information with regard to the actual condi­
tion of the law that an Englishman' would 
get in regard to his laws from the same 
volume. 

ELECTRICAL WIBING AND CONSTRUCTION 
TABLES . By Henry C. Horstmann 
and Victor H. Tousley. Chicago : 
Frederick J. Drake & Co. 16mo. ; 
leather ; 119 pages. Price, $1.50 •

. 

This book Is primarily intended for "pocket 
reference." For that reason, much of the 
matter that is usually Included In so-called 
hand books, such as tables of 'tangents, loga­
rithms, and matters that come into use only 
on very extensive or elaborate installations, 

Cement clinker, producing, Barnhurst & 
8vo. ; cloth ; 576 pages. Price, $2.50. Fuller . . . . . .  . . . . . .  . . . .  . . . .  . . . . .  . .  . . .  . .  861,699 

A compendium of hints useful in refreshing 
the memories of practical civil engineers. The 
measurements are In the English system, a fact 
that will appeal strongly to many. 

Cement parlltion, M. Carroll . . . . . . . • . . . • • . .  861,499 
Centrifugal machine, I. P. Knudsen . . . . . • . •  861 ,736 
Change making machine and cash register, 

A. Peterson . .  . .  . . . . .  . .  . .  . .  . .  . .  . .  . .  . . .  861,316 
Check, non-rai.able, C. H. Nixon . . . . . . . . . .  861, 881 
Check protector; A. E. Ayer . . . . . . . . . • . . . . •  861,695 
Check register. L. J. Burdick . . . . . . . • . .  861 ,259 
Chemlsette or shield, lady's, A.  K. Bilistein 861 , 427 
Chlmney, R. · S. Poston . . . . . . . . . . . . . . . . . . . .  861 ,481 
Chimney cowl, E.  A. Gerrard . . . . . . . . . . . . . .  861 ,966 

INDEX OF 
Churn and butter worker, combined, D. E .  INVENTIONS Virlue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Cigar cutter, C A. Tousey . . . . . . . . . . . . . . . .  . 
Cigar gage, T. Elckard . . . . . . . . . . . . . . . . . . .  . .  

For which Letters Patent of the 

United States were Issued 

861,561 
861,685 
861,443 
861,510 
861 ,519 
861 , 61 1  
862,041 

Cigar lighter, C. El. Gervais . • • . • . . . . . .. . . . . .  
Cigarette extlngnlsher, E. F. Johnson . . . • . •  
Circuit breaker, time limit, W. M. Scott . . .  
Circuit maker and breaker, J .  Wllkln.on • .  
Cistern cut-out and rain water filter, W .  F. 

Lltslnberger . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,995 
Clean.ing and drying machine, J. S. Gold-for the Week Ending smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 , 647 

July 30, 1 907. 
Clip or fastener, C. E. Wade . . . . . . . . . . . . . .  861,562 
Clock, secondary electric. R. L. Hight . . . . .  861;980 
Cloth cnttlng machine, G .  L. Ballard . . . . • .  861,793 
Clothes hanger, C. W. Wallis • . • • . . . . . .  861,923 

A N D  B A C H B B A � I N O T H A T  D A T B Clntch, J. C. Dawson . . . . . . . . . . . . . . . . . . .  861 ,816 
Clutch , friction, C. E. Rhorer. . .  . . . . . . . •  861 ,482 

I See note at end of li�t about cople. ot theBe patents.] g����, �!���;��� �.
lct1Z.

n,  labn
B . . .  ����� : ��:m 

Clutch operating device, H. B. Camp . . . . • •  861,805 
Coating machine, J. C.  Thorn . . . • . • . . . . • .  861,333 

Abdominal support N. L. Digney, reissue . .  12,678 Cock, time controlled gas, W. Howlin . • • .  861,854 
Acetylene generator, J. C. King . . . . . . . . . . . .  861 ,734 I Coiling machine, A. T. Richardson . . . . . . .  861 ,608 
Adjustable bracket or fitting for supporting Coin and disk counting machine, Downing 

shelves, etc . ,  Rhodes & Maconochie . . . .  861,900 . & McHugh . . . . . . . . . . . . . . . . . . . . . . . . . .  861 , 817 
Advertising device, J. T. H. Mitchell, Coin controlled mechanism, J. E. Packard . .  861 ,762 

861 747 to 861 ,750 Coin holder, Wolfe & Hangh . . . . . . . . . . . .  861 ,568 
Adverllslng device, D. E. Bohannon . .  :" . . . .  861 , 798 Coin shipping case, J. A. Hamilton . . . . . .  861 ,277 
Adverlislng purposes, mechanical apparatus Coke drawer, G. C. Landis . . . . . . . . . . . . . .  861,292 

nsed for, 'F. & A. Venezlanl . . . • . . . . . . . •  861 ,336 Cologne fonntaln, automatic, O. Lehmann , .  861,372 
Air brake apparatus, C. E. Turner, reissue 12 , 677 Comb. See Hair comb. 
Amusement apparatus, C. L. Barnhart . • . . . •  861,248 Combination lock, J. H. Hobson . . . . • . . .  861,591 
Amusement devlce, . F. W. Thompson . . . . . . .  861 , 919 Compartment can, F. C. Cullen . . . . . . . . . .  861 ,815 
Amusement device, G .  E. William •. . . . . . . • •  862,042 Compensating direct-acting engine, W. O. 
Animal lifter, P. M. Leftridge . . . . . . . . . . . . .  861,296 Brown . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  861 ,801 
Automatic alarm, C. W. Smith . . . . . . . . . . . . .  862,026 Computing Instrument or balance, M. H. 
Antomoblle driving gear, H. Tenham . . . . . . . 861,332 Tomkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,557 
Automobile speed regnlating device, H. Concrete building construction, reinforced, 

Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 , 378 J. T. Cochran . . . . . . . . . . . . . . . . . . . . . . .  861,502 
Automobile track and means for holding an Concrete cnrbs or gutters, form for making, 

automobile thereon, L. S. Hackney . . . •  861,830 C. E. Twitt . . . . . . . • . . . . . . . . . . . . • . . . .  861,686 
Axle box, L. Burg . . . . . . . . . . . . . . . . . • . . . . . . .  861,432 Concrete walls, mean. for attaching arti-
Axle box, vehicle, C.  A. Latham . . . . • . . . . . •  861 ,371 cles to, H. McCann . . . . . . . . . . . . . .. . . . .  861 , 600 
Axle cntting device, W. R. Sullivan . . . .  ' • . •  861 ,407 Connector, E. T. Greenfield . . . • . • . . . . . .  861 , 458 
Axle for wheels, non-wearing, B. T.  Chaytor 862,051 controller, T. von Zwelgbergk . . . . . . . . . .  861 ,790 
Bag stringing machine, J. T. Ualton . . . . . . •  862,051 Contt:ol ing device, E. C .  Smith . . . . . . . . . .  851 ,613 
Bales, forming round, E. Reagan . . . . . . . . . .  862,105 Conveyers, discharging apparatus for J)elt, 
Baling press, S. C. Beale . . . . . . . . . . . . . . . . . .  861 ,701 T. A. Edison . . . . . . . .. . . . . . . . . . . . .  ,' . . .  861 ,819 
Ball apparatns, captive, J. F. Doyle . . • . . • • 861 , 506 Conveyers. filler apparatus for, �. Deesz . 861,505 
Balls, making hollow metal, O. Spahr . . . . • •  861,403 Cooking pan, D.  & K .  Lewis . . . . . . . . . • . •  861 ,297 
Band, adju.table, G. Condory . . • • . . . . • . . • • •  861,638 Corer, frnlt, P. J.  Eby • . . . . . . . . . . . . • • • . •  861,442 
Bar. See Draft bar. Com and -callons abaver, G. Havell . . . • . .  861 ,836 

· Barn fork, wheeled, Ensrud & Stockland . •  861,274 Corn Cribber, automatic, M. L. Hurd . . . .  861 ,864 
Barrel .tand and truck, P. T. Herreid . . • • •  861,848 Cotton chOPPer and cultivator, combined, 
Bath tub attachment, A. Stein . . . . . . . . . . . .  861 ,916 W. M. Arnold . . . . . . . . . . . . . . . . . . . . . .  861,569 
Bath wa.te and overfiow, H. M. Weaver . .  861,489 Cotton ties, machine for straightening and 
Bearing, W. · Brew . . . . . . . . . . . . . . . . . . . . . . . .  861,704 cleaning, Wllllame & Tlce . . . . . .. . . . .  861,339 
Bearing for rapidly rotating bodies, I. P. B. Crate, F. L. Conant • • . . . . . . . . . . . • • • . • . • •  861,503 

Knudsen . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  861,737 Cross tie con.truction, A.  Cottom . . . . . . . . 861,269 
Bearing guide. roller, C.  S .  Lockwood . . . . . . 861,870 CnIlnary vessels, implement holde r '  for, . A. 
Bearing, roller, C. O. Johnson . . . . . . . . . . . . . .  861,592 Senf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,� 
Bed, O. G. Franke . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,508 Cultivator, J. W. Case . . . . . . . . . . . . . . . . . . .  861,433 
Bed attachment, folding, J. A. Linn . • • • • • •  861 ,595 Cultivator, S. E. Ballor . . . . . . . • . • . • . • . . . .  861,629 
Bed bottom. spring, iFlllyaw & Humphrey. 861,450 Cnltlvators, etc. , metal boxing for disk 
Red, divided, C. O. Lewis . . . . . . . • . • • . . • . . • •  861,868 corn, J. Schermuly . . . . . . . . . . • . • . . . . •  861,821 
Bed, folding, R. L. Freeland . • • . • • • • • • • • . • •  861,452 Current rectifier, electrolytic alternating, 
Red, folding, J. L. Tandy . . . . . . . . . . . . . . . . . .  861,779 A. S. Hickley . . . . . . . . . . . . . . . .  861 ,281, 861 , 282 
Bedstead, folding. P. J. Olsson . . . . . . . . . . . .  861,885 Cnriain light frame, J. F. Wildgen . . . . . .  861,925 
Beet topper, L. Gettelmann . . . . . . . . . . . . . . . .  861 , 511 Cnrlaln pole socket, W. M. Kellum . . . . . .  861,732 
Binder, F. Hager . . . . . . . . . . . . . . . . • . • . . • • . .  861,973 Curiain rod for sleeping car berth., H. 
Binder, loose leaf, J. F. Gloe . . . . . . . . . . . . . .  861,968 H. Niemeyer et al . . . . . . . . . . . . . . . . . . . . .  862,091 
BI.cnlt making machine, J. T. Fol.om • • . • .  862,121 Cnshion tie, metallic, S. & A. MCQ'ahon . .  861,884 
Block press, 0: A. O. Ro.ell . . . . . . . . . . . . . . . 861 ,903 Cnttlng apparatus, O. Hammer.tein . . . . . . . .  861,834 
Blottpr, mailable. G. W. Speyer . • • . . . . • .  861,910 Defecating apparatus, Altolagnlerre & 
Boller and furnace, combination, N. Frost . 862,061 Zublllaga . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,932 
Boller., burner regnlator for ..team, R. H. Dental cement Injector, pneumatic, H .  L. 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,565 Crnttenden . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,270 
Bolster roll. C.  Rupple . . . . . . . . . . . • . . . . . . • •  861,617 Dentlmeter, R. H. Maey . . . . . . . . . • • . . . . . •  861,874 
Bookbinding, ' lap back for, P. Carpentier • •  861,261 Derailment , guard, W. Greene . . . . . . • . . . . •  861 , 512 
Bottle capping machine, H. S. Brewington 861 , 705 De.k, F. Mnller . . . . • . . . . . . . . . . . . . . • . . • . •  861,599 
Bottle, non,refillable, W. T. Harper . . . • . • • .  861 , 589 Dlab wa.hlng machine, J. C.  McVey . . . . .. • . .  861,670 
Bottle, non-refillable, Grovatt & Temple . • • .  862,120 DI.lnfecting or antiseptiC compOSition and 
Bottle stoppers, device for attaching rubber making same, H. S. Blacl<more . . . •  861 ,571 

disks to, H. N. & G. F.  Balcom . . . . . . . .  861,697 Di.lntegrator, W. Cox . . . . . . . . . . . . . . . . . . .  861,437 
Bottle washing apparatus, W. S. McKinney 861,307 Di.play box, M. Friedman . . . . . . . . . . . . . . . .  861,962 
Bottle wiring machine, corked, F. Graesser 861 , 971 Di.play device, C .  C . Barnea . . . . . . . • . . . •  861,935 
Box machine, berry, J. E. Lynam • . • • . . . . . •  862,085 Di.play rack, D. F. Greenawalt . . . . . . . . . .  861,363 
Box making apparatns, cardboard, K .  Gos.- Display rack, curtain , C. A. Jones . . . . . .  861,466 

weller . . . . .  . . . .  . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . . .  861 ,970 Display receptacle, C. C .  Barnea . . . . . .  , .  861,934 
Braiding machine, A.  Attenborough . . • • • . • • •  861 ,694 Dog kennel door, A. S. Woolstencroft . . . •  861 ,788 
Braiding machine, H. J. Quambuseh . . . . . . . .  861,897 Door catch and. its locking device, O. C. 
Brak" rod jaw, W. Stevenson . . . . . . . . . . . . . .  861,775 Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,526 
Brake shoe, J. S; Thompson . . . . . . . . . . . . . . . .  861,556 Door fastener, W. Moore . . . . . . . . . . . . . . . .  861 , 754 
Bread board, G. & G. C. G. Laube . • . • . . • • . .  861 ,865 Door, metalllc, E. G. Bndd . . . . . . . . . • . . • •  861,572 
Breast drill, H; E. Goodell . . . . . . . . . . . . . . . . .  862, 069 Draft bar, I. K. Scribner . . . . . . . . . . . . . . . .  861,399 
Breech loading mechanism, J. Brader . . . . . .  861 , 632 Draft eqnaUzer, B. R. Talbot . . . . . . . . . . . .  861 , 91 7  
Brick cleaning machine, W .  A. Pownlng . .  861 ,896 Draft gear, J. R. Cardwell . . . . . . • . . • . •  861,636 
Broom holder • .  N. P. Crain" • . . . . . • . • • • • . • •  861 ,814 Draft gea�, friction, A. Lipschutz . . . . . . • .  861,742 
Broom holder; Ill . C. Gibson . . . . . . . . . . . . . . . .  861 ,967 Drafting Instrument, L. M .  Sheridan . . . . 861 ,400 
Brn.h, H. L. Swazey . . . . . . . . . . . . . . . . . .. . . .  862,030 Draw bar exten.lon. H.  O. Priebe . . . . . . . .  861 ,389 
Brnsh bridling attachment, L. Z. Jenkins . •  861,657 Drawer guide, W. Schwarz . • . . . . . . . . • . . . •  861 , 680 
Brush, hemp dusting, E. G. Wayman . • . . . •  862,038 Dredging apparatns, hydraulic, J. D. Max-
Bncket, clam shell, J. McMyler . . . . . . . . . . . .  861 , 669 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,745 
Rn<\ket, dinner, J. J. Bnrns . . . • . . • . . . • • . . . .  861,635 Dress Shield, R. Slayden . • . . . . . . • . . . . . . •  861,908 
Bncket, well, Ill. M. Thomas . . . • . . • . . • • . . . .  862,032 Drier, Ill. A. King . . . . . . . . . . . . . . . . . . . . . . .  861 ,733 
Building block, F. Baltz . . . . . . . . . . . . . . . . . . .  861 ,348 Driving mechanism, changeable speed, H. 
BnUdlng block; Gamber & Plnckny . . . . . .  861 ,9&.l F. Bechman . . . . . . . . • . . . . . . . . . . . . . . .  861,938 
Bnoy and lifting device for snnken subma- Drum and such Uke vessel, W. A. Mitchell 861,151 

rine boats, · .ignal, E. L. Benson . . . . . . . .  861 , 795 Drum, heating, C. E. Ander.on . . . . . . . . . . .  861,933 
Bnrden carrier, A. ' Hill . . . . . . . . . . . . . . . • . . . .  861,850 Dry closet, portable, F.  W. Meen . . . . . . . .  862,000 
Rnrner. See Gas . burner. Dyeing frame, W. Hannah . .. . . . . . . . . . . . . . .  861 ,649 
Burning kUn, F. :A. WeigeL . . . . . . • . . • • . . . .  861 , 410 Eaves troughs, means for forming abeet 
Rutter from cream or milk, separation of, ' metal, A. K.  Prnden . .  • . . . . . . • . . . . .  861 ,317 

W. W. Mellor . . . . . . . . . . . . . . . . . . . . . . . . .  862,089 Edge mill, H. Horn . . . . . . . . . . . . . . . . . . . . .  861, 985 
Bntton, Ill . R. CreeeUus . . . . . . . . . . . • . . • • • . • .  861 ,710 Electric circuit Interrnpter, Wappler & 
Button, fastening, P. MacGregor . . . . . . . . . . .  861 , 873 Fayer . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  861,783 
Cabinet, kitchen, I .  W. McClanahan . . • • . . . •  861 ,532 Ellectrlc circnit .witch, H. S. Brown . . . . •  861,800 
Cable hanger, electrical, R. S. Peirce . . • • . .  861 ,887 Electric Indicator for trains, H. G. Dyer . •  861 ,715 
Cable terminal, F. B. Cook . . . . . . . . . . . . . • . •  861 ,812 Electric Ught hood, C. J. Eichhorn . . . . . .  861 , 445 
Calcium carbid product, J. T. MoreIiead . . . .  862, 093 Ellectrlc mutrle furnace, A. L. Marsh . . . . . •  861 , 744 
Calculating machine. G. H. Morse .. . . . . . .  861, 303 Illiectric Signal, M . A. & J. H. Ewing . . . . .  861 , 958 
Calculating stand, F. Rieck . . . . . . • • . • . . . . • .  861 ,541 Electrical circnlts, contact device with a 
Calendering roll. J. L. Perkins . • . • • • . • . • . . •  861 ,888 .wlnglng plug for, W. Kreln.en . . . . . .  861,468 
Camera, book. J. A. Pauta880 . . . . . . . . . . . . . .  861 , 606  Electrical 1100r boxes, cover attaching 
Cans. alr-til'ht cover for sheet metal, F. mean. for, W. F. Irish . . . .  . . . . • . . .  861 ,654 

Schutt. Jr. . . . . . . . . . . . . . . . . . . . . • . . • . . •  862,022 Ellectrlcal switchboard, sectional, W. .D. 
C
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constrnctlon, H .  Fitch . . . . . . . . . .  862,066 
EI 

Gra
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b' a' t' t' e' r'i'e's', 

. " L". 
861 ,581 

an e 0 er. B. J. Bacon . . . . . . . . . . . . . . . . .  861 , 696 ectro e or -, 
Car, Ill. W. Snmmers . . . . . . . . . . . . . . . . .. . . . . .  861,552 Chronik . . . .  . . . . .  . .  . . . . . .  . .  . . . . . .  . . . . .  861,806 
Car body undertrame constrnction, O.  S .  Electrothermal SWitch, J. G. Nolen . . . . . .  861 , 310 

Pulllam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,765 Ellevating apparatn., W. Peters.·  . . . . . • • . .  861,534 
Car constrnctlon, A. E. O.trander . . . . . . . . .  861 , 313 EllIlpeol'raph. J. T. Kelley . . . . . . . . . . . .  861,861 
Car construction, frell'ht, A. Straker . . . . . . .  861 ,914 Embossing and printing pres., E. B. Rotb . 
Car coupllng, F. H. Wendt . . . . . . . . .  861 ,413, 861 ,41 4  . 862,108, 862, 1 1 0  
Car coupling, A. Lipschntz • . • . . . . • . • . • . . . .  861 , 869 Embroidery hoop. N .  C .  Leonard . . . . . . . . . .  861 ,471 
Car coupling, W. A. Jllngel . . . . . • . . . . . . . . . . .  861 .957 Illmery wheel. and .Imllar device., balanc-
Car, dump, C. El' Go •• ett . . . . . . . . . . . . . . . . . .  861 ,721 lng, O. H. Hyde . . . . . . . . . . . . . . . . . . .  861 , 463 
Car, dumping. Irwin . & Tesseyman . . . . . . . . . .  861 ,464 Elnd gate, Ill. L. Herndon . . . . . . . . . . . • . . . . .  861 ,849 
Car fender, J. A . .  Poirier . . . • . . . . • . • • • • . • • •  861 , 892 Elndles. carrier, I. F. Stewarl • • • • • • • • • •  861,484 
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Elngine Indicator, .team, G. A. Web.ter . •  861 ,490 
Engine regulating apparatu., heat, S. A. 

Reeve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861 , 39.3 
Engine vaporizer. explosive, C. 1. Longenw 

ecker • . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . . . . .  . . . .  . . .  862,083 
Engines, ignition sy.tem for explo.lve, R. 

Varley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,921 
IlInvelop, Roeder & ·Welter.hausen . . . . . . • •  861,901 
Envelop forming machine, W. L. Bar.tow . 861,425 
Excavating cut., method and apparatus for, 

F. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,852 
Excavating machine, . R. Rus.ell . . . .  . . . .  861 ,395 . 
Exercising machine, J. E. Thompson . . . . .  861,620 
Explosive engine, L. Paschall . . . . . . . . . . . .  861,763 
Elxtenslble rod, J. E. L. Blackmore . . . . . . . .  861,352 
Eye guard, H. S. Cover . . . . . . . . . . . . . . . . . .  861,504 
Eye testing In.trnment. P. G. Stormer . . . .  861,913 
Eyeglass frame; R. H. Lewl . . . . . . . . . . . . .  861,741 
Eyeglasses, .A. L. Spence . .  . . . .  . . . . . . . . .  861 ,616 
Illyegla.se., spring bridge for, I. Fox . • . . 861,825 
Fabric. See Woven fabric. 
Fabric cnttlng machine, Golledge & Harry 861 ,720 
Fabric renovator, E.  L. Abbott . . . . . • • • • .  861,627 
Fatty compounds for use ' a s  tnrkey red 

011., manufacturing, A. Schmitz • • • •  861 ,397 
Fancet, self-cloalng, I. Newell • • • . • • • • • •  862,009 
Feed mechanism, H. Han.en • • . . . • . • • • •  861,723 
Feed trongh, J. C. Wagner . . . . . . . . . • • . •  861,922 
Feed water heater, S. A. Morgan • . . . . . . .  861,667 
Feed water heater, M. L. Cable • . . . . . . .  861,949 
Feed water purifying appara tn., llIteam 

boller, J. Jorgen.en . . . . . . • • . • . • . . . • •  861,989 
Feed water regulator, T. G. Rakestraw . • •  861 ,536 
Feeding device, S.  S. Davis • • . • . . . • . . • . . .  861.271 
Fence guard, W. Trost . , . . . . . • . . . . . . . •  861,559 
Fence post, A. M. Weatherly, Sr . . . . . . . . . .  861 ,924 
Fence post., land anchor for, A. T. Shafer. 861,543 
Fencing tie, wire, El' E. Tobias . . . . . • • • . •  861,621 
.Fenclng tie, wire. B. Ill . Tobia. . . . . . . . . . .  861,622 
Ferllllzer ·or seed dl.trlbuter, A. Benton . 861 ,631 
FUter, G .  H. GUman . . . . . . . . . • . • . . . . • . .  861,586 
Fire alarm system, N.  M. Ogle . . . . . . . . . .  861,761 
Fire e.cape, J'. F. Cain . .  . .  . .  . .  . .  . .  . . . .  861,701 
Fire extinguisher, H. F. Sawtelle . . . . . . . •  861,320 
Fire trnck Signal, J. Kenlon . . . . . . . . . . • •  861 ,862 
Fireproof door, J. A. Wheeler . . . . . . . . . • .  861,564 
Flasks, apparatus for handUng mold, A. & 

D .. . Heller. . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,014 
Flax puller, J. A. Ln.sler . . . . . . . . . . . . . .  861 ,376 
Flax treating machine, K. Wessel . . . . . • .  861,688 
Floor polisher, F. P. Richards . . . • . . . . • •  862,106 
Floor washer, A. Lord . . . . . . . . . . . . . • . . .  861,528 
Flue cleaner or blower, steam , J. C. Ben-

nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,350 
Fluid brake, antomatlc, T. Gunderson . . . .  861,588 
Flnlds between vehicles, metallic coupling 

for the conveyance of, H. J. S. Marlin. 862,088 
Fly trap, B. Lenthler . . . . . . . . . . . . . . . . . . .  862,079 
Flying machine, Ill. M . .  La Penotiere . . . .  861 ,740 
Fog signal, T. L. Willson . . . . . • . . . . . • . .  861 ,786 
Folding table ' and clothe. rack, combined, 

H. W. Funk . . . . . . . . . . . . . . . . . . . . . . . .  861 ,453 
Force fe"d lubricator, J. F. McCanna . . . .  861 ,757 
Forge, drill, L. G.  Ross . . . . . . . . . . . . . . . . .. .  861 ,90:; 
Frame, J. F. Brady . . .. . . . . . . . . . . . . . . . .  861 ,253 
Fuel burning apparatu., powdered, R. D. 

Hassan . . .  . .  . .  . .  . . .  . . . . . .  . .  . . . .  . . . . . .  861 ,514 
Furnaces, air-feeding . appliance for 011-

burning ..team-boUer, Heintzelman & 
Camp . . . . . . . . . . . .  • . . . .  . .  . . .  . .. . . . .  . .  . . .  861 ,515 

Furnltnre or WOodwork, joint for articles 
of, W. & A. Stewart . • . . . . . . . • . . . . •  861 ,911 

Fuse, R. S.  Peirce . . . . . . . . . . . . . . . . . . . . . .  861 , 315 
Fuse, safety. C .  Gehrke • • . . . . . • . . . . . . . . .  861,965 
Gage, R. . D. Fildes . . . . . . . . .  , . . .  . . . .  . . .  861,582 
Gambrel, O. F. Bloch • . . . . . . . . . . . . . . . . . .  861,944 
Game apparatns, base ball, A. H. Heit-

mann . .  . .  . . . .  . . .  . .  . . .  . .  . . . .  . . .  . . . . . . .  861 ,841 
Game apparatus, batter for base ball, A. 

H. Heitmann . . . . . . . . . . . . . . . . . . . . . . . . .  861,843 
Game apparatns, pitcher for base ball, A. 

H. Heitmann . .  . . .  . . . . . . . .  . . . . .  • . . . . .  861,842 
Garment supporter, F. H. Newton . . . . . . . .  862,010 
Gas burner, inverled, H. C. Hanson . . . . . .  861,461 
Ga. burner, Inverted, A. F. Thomp.on . • . .  861 , 619 
Gas engine, A. N. Parnall . . . . . . . . . . . . . •  861,673 
Gas engine, C. Jacobson . . . . . . . . . . . . . . . .  861,729 
Gas generating apparatus, acetylene, T. 

H.  Hawkins . . . . . . . . . . . . . . . . . . . . . . . .  861,831 
Gas generator, acetylene, S. A. Menczer. 861,380 
Gas lighter and. extinguiaber, automatic, 

J. ROBie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,904 
Gas mantle, incandescent, J. I .  ROliin . . . .  861,609 
Ga • •  eparator and .crnbber, centrifugal, F. 

Burger . . . . . .  . . . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . . .  861,634 
Gasket.. manufactnre of, J. Merritt . . . . . .  861,591 
Gate. See End gate. 
Gate, I. Harl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 , 513 
Gate, L. D. HaUe . . . . . . . . . . . . . . . . . . . . . .  861 ,831 
Gate fa.tener, wire, J'. L. Albin . . . . . • • •  861,492 
Gearing, change speed, W. M. Power . • . •  861 ,388 
Gearing, dynamo electric variable speed 

and rever.ing, M. Albrecht . . . . . • • . • •  861,931 
Girder, H. P. Jones . . . . . . . . . . . . . . . . . . . .  861 ,860 
Girder or beam, P. Zucco . . . . . . . • . . . . • •  861,930 
Glass and show ca-see, fastening for plate, 

C. M. Conley . .  . .  . .  . . . .  . .  . . . . .  . . .  . .  861,266 
Glass directly from melting furnaces. means 

for pouring .. P. T. Sievert . . . . . . . . . . .  861,401 
Glass house leers, bottle carrying and dl.­

trlbutlng apparatus for, T. C. Moors- · 
head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 , 383 

Glass, making wire, J. A. McLane . 861 ,879, 862,096 
Glass molding apparatu., M. Myer • . . . . .  862,003 
Glas. supporting and connecting device, G. 

E.  Norris . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 , 311 
Grain . drler, J. R. Brooks • . . . . . . . . • . . . .  861 ,354-
Grain drill., pressure device for, J. W. 

Sharlck . . . . . . . . .  . .  . .  . .  . . .  . . .  . .  . . . .  . . .  861 ,323 
Grain riddle, W. H. Emerson . . • .  , • . • . . . •  861 , 446 
Grate, A. B. Willoughby . . . . . . . . . . . . . . . .  861 ,784 
Grates. heating attachment for, F. A. Delph 862,064 
Grater, nutmeg, J. S .  Dunlap . . . . . . . . . . .  861 . 359 
Grinding machine, A. B. Landi . . . 861 ,738, 861 , 739 
Grooving machine, A. Klein . . . . . . . . . . . . • .  861 ,735 
Gun, gas operated, Benet & Mercie . . . . . .  861,939 
Gun hand protector, Norwood & WllIlnk . .  861 ,385 
Gun , machine, L. Jusselln • . . . . . . . . . . . . .  861,467 
Gun .Ight, F. A. Schanz . • . . . . . . . . . . . . .  861 ,396 
Gun sight, W. J. Hawkins • . . . . . . . . . . . . .  861,652 
Hair comb, W. C. Schulz . • . . . . . . . . . . . . . .  861 ,398 
Hair crimper, Ill . Believeau . . . . . . . . . . . . . . .  861 ,426 
Hair crimper, G. Moerleln . . . . . . . . . . . . .  861 ,752 
Hair curler, Ill. D. & H. Payne . . . . . . . . . .  861 ,479 
Hair dresser' s tool, J. Machado . . . . . . . . . .  861 ,596 
Hall' drying comb, P. E. O.wald . • . . . . .  862,101 
Hand, artiflci.al, J. Hinz, Jr. • . . . • • . . . . . .  861 ,982 
Harrow, riding, G. W. Dement . . . . . . . . . . . .  861 , 441 
Hat and book holder, combined, King & 

Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 , 660 
Hat and coat hanger, R. F. & L. F. Elliott 861 . 820 
Hat clearing machine, C. M. Snell . . . . . . . .  861,546 
Hat, coat, etc .. rack, S.  E. Shaw . . . . . .  862,112 
Hat frame machine, wire, C. W. Stevens. 861 ,326 
Hat frame machines, adjnstlng device for, 

J. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  861,256 
Hat sweat bands, means for automaUcally 

severing, F. W. Cooper . . . . . . . . . . . . . .  861 ;267 
Haulage sy.tem, electriC, N. D. Levin . . . .  862, 080 
Hay pre •• , T. C. Smith . . . . . • . .. . • . • . . . . .  861 ,483 
Hay pre.s, P. F .  Warren . . . . . . . . . . . . . .  862,036 
Hay rack, J'. B. Heber . . . . . . . . . . . . . . . . .  861 , 838 
Heel, cushion, B. N. B. Miller • . . . . . . . . .  862,091 
Heel for boots and shoe., L. H. Shaw . . . .  862, 111 
Heel 11ft pa.ting and delivering machine, 

Runnell & Hooker . . . . . . . . . . . . . . . . . . .  861 .258 
Hinge, El. F. Bennett . . . . . . .. . . . . . . . . . . .  861 ,251 
Hinge, J. W. Pierce . . . . . . .. . . . . . . . .  , . . . . .  862.014 
Hinge, gate, O. Repperl et ai. . .. . . . . . . .  861,898 
Holdback attachment for thllls, O.  B. 

Cleveland . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  861 . 574 
Hook and eye. F. Meyers . . . . . . . . . • . . . . . .  861 . 876 
Hop picker, HOl'l'lt & Elhrhorn . . . . . . . . . .  861 .285 
Hopper, feeding, A. John.on . . . . . . . . . . . .  861 . R5R 
Horse hitching device, W. H. Gardner . . . .  861 .585 
Hor.e.hoe, J. Baris . • . • . . • .. • . • .. . • . • . . . . .  861,698 
Horseshoe, J. Park . . . . . . . . . . . . . . . . . . . . . .  861 ,886 
Horseshoe att,!chment, J. S . McKinley . . .  861 .306 
Hose coupling, W. H. Mack . . . . . . . . . . . . . .  861 . S00 
Hose or pipe coupling. S. D. Barnett . . . .  862 , 045 
Hose support, lawn, F. H. Smith . . . . . . . .  861 .545 
Hot air regl.ter, C. E. A. Gronbech . . . . . .  862,011 
Hot pots, apparatus ' for making linings of, 

R. C. Veitch . . . . . . . . . . . . .. . . . . . . . . . .  861 ,487 
Hot wa tpr bags, electrical hea ter for, C. 

V. HlII . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861 ,851 
Hub for vehicle.. cushioning, H. Bank • . . 861 . 424 
Hydraulic jack, H. C. Dndgeon . . . . .  ; . . . .  861 ,714 
Hydrocarbon burner, Illdward. & Hick • . . 861 ,444 
Hydropneumatlc engine, L. W. Illggleston . 861 , 580 



1 08 

Ice cracker. H. Wild . . . . . . . . . . . . . . . . . . . . . 861,415 
Ice cream freezer. Fellows &. Wade . . . . . . 861,448 
Ice cream freezers" scraper· attachment for, 

W. B. McFadden . . . . . . . . . .. . . . . . . . . . . . .  861,305 
Ice cream · refrigerator. · .J . . . J .. . Lane' . . . . .  861,525 
Ice cutting, and cleaning machine for elec-
. .  trl(} ·raHways, third · rail .. · G. A. ' Spice. 861.617 
Ice trom · ice · cans, apparatu:;l for' thawing, 

T. G. Nlrewarner . . . . . . • .  � . .. . . . . . . . . 861,477 
Ice making machine, J. ' B. Johnston . . .  861,730 
Ice protector, · H. S.· Cleveland . . . . . . . . . .  862,052 
Indicating and registering device, B. U. 

Potter . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  861,895 
Injector, S. L. I{neass . . . . . . . . . . . . . . . . . .  862,078 
Ink well, J. Helssenberger . . . . . . . . . . . . . .  861,840 
Insect destroyer, R. Fyfe . . . . . . . . . . . . . . .  861,963 
Innersole fiJler, A. Thoma . . . . . . . . . . . . . .  861,555 
Insole, C. L. Eaton . . . . . . . . . . . . . . . . . . .  861,360 
Insole for boots and shoes, M. Brock . . . . . .  861,497 
Insole making machine, C. L. Eaton . . . .  861,361 
Insulation of electric' wires and cables, F. 

M. Cbaplet . . . . . . . . . . . . . . . . . . . . . . . . . . ' 861,950 
Insulator, for electric wires, C. Gallagher. 861,275 
Internal combustion engine, C. W. Weiss. 861,411 
Internal combustion engine, E. S. Smith . .  861,614 
Internal c(}mbustlon engine. J. Croft . . . . 861,711 
Internal combustion motor, Howell & Green 861,726 
Iron. See Sad Iron. 
Iron from its ores, extracting, C. G. P. de 

Laval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,593 
Ironing machine, H. P. Becker . . . . . . . . . . . .  861,630 
Jig button, H. S. Plant . . . . . . . . . . . . . . . . . .  861,891 
Junction box, F. B. Cook . . . . . . . . . . . . . . .  861,813 
Key tag and the way of connecting It to 

keys, J. Goettler . . . . . . . . . . . . . . . . . . . .  861,456 
Klnematographlc apparatus. R. T. Haines. 861,832 
Kitchen utensil, A. F. Newton . . . . . . . . . .  861 ,603 
Knee board and copy bolder, E. H. Haas 861,722 
Knockdown sea t, T. L. Garrison . . . . . . . . .  861,454 
Label. G. E. Howard . . . . . . . . . . . .  , . . . . . . .  861,286 
Labeling machine, F. W. Wild, Jr . . . . . . 861,338 
Lace braiding machine, G. H. Blakesley. 861,703 
Ladder, step, G. E. Foster . . . . . . . . . . . . . .  861,583 
Lamp burner, incandescent gas, E. H. O. 

Werwath . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,337 
Lamp, electric arc, H. J. J. Jaburg, Jr . .  861,856 
Lamp, miner's, F. A. Smith . . . . . . . . . . . .  862,027 
Lamp, nautical, A. Breckwoldt . . . . . . . • . .  861,633 
Lamp 'Socket, electric, R. B� Benjamin, 

861,940 to 861,942 
Lamp socket, Incandescent, J. J. Wood ,  . . .  861,343 
Lamp switch socket, ' electric, E. Ander-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861, 692 
Lantern, E. C. Everett . . . . . . . . . . . . . . . . .  861,643 
Lantern frame, F. D. Spear . . . . . . . . . . . • . .  861,683 
Latcb, gate, D. E, Stetler . . . . . . . . . . . . . .  861,406 
Lathe attachment, R. F. Devine . . . . . . . .  861,641 
Lawn edge trimmer and trench cutter, D. 

M. Motherwell . . . . . . . . . . . . . . . . . . . . . .  861,304 
Lead acetate, manufacturing, A. Wultze 861,345 
Leather repair outfit, patent, J. J. Brock . .  861,353 
Letter box, house, V, C. Koons . . . . . . . . . .  861,290 
Leveling roo, F. Wulff . . . . . . . . . . . . . . . . . 861 ,929 
LIfting jack, G. E. Lewis . . . . . . . . . . . . . . .  861,373 
Ligature container, B. K. Hollister . . . .  861,853 
Linen and producing the snme, waterproof 

coated, E. A. · Closmann . . . . . . . . . . . .  . . 
J.Jinotype machine, J. R. Rogers . . . . . . . . .  . 
Liquid meter, J. W. Ledoux . . . . . . . . . . . . . 
Load trimmer, F. H. Schlegelmilch . . . .  . 
LoadIng and unloading apparatus, F. B. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861,264 
Lock, N. B. Hurd . . . . . . . . . . . . . . . . . . . . . . . .  861,986 
Lock, A. N. Wickham . . . . . . . . . . . . . . . . . . .. 862,040 
Lock, C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . 862,065 
Lock and latch, combined, W. H. F. 

Young ' . . . . . . . . . . . . . . . . . . . . . . . .  861,420, 861,421 
Lock protecting device. C. E. Leighton . . 861,664 
Log loader, J. R. McGlffert . . . . . . . . . . . . •  861,601 
Loom filling detector mechanism . . J. T. Cyr 861,639 
Loom protector mechanism, M. Dumont . .  861,642 
Loom shuttle. J. Varley . . . . . .. . . . . . . . . . . . .  861,335 
Lubricating system, J. F. McCanna . . . . . .  861,756 
Magnetic ' switch, J. L. Schureman .. . . . . .  861,679 
Mashing apparatus, H. Heuser . . . . .  " . . .  861,979 
Massage apparatus� R. S. Sarver . . . . . . . . .  861,610 
Match box, vom Cleff & Benedict . . . . . . . .  861,265 
Match box, ' C. Nelson . . . . . . . . . . . . . . . . .  861 ,671 
Match boxing machine,- E. Eichler . . . . . •  861.273 
Match ·scratcher, Milligan & Thom . . . . . . . .  862,001 
Mattress, sprIng. F; A, Loope . . . . . .. . . . . . .  861 ,665 
Measuring device, G. F. Clark . . . . . . . . . . .  861,952 
Mechanical movement, J. D. A. Johnson . .  861,658 
Mechanical movement, A. Wable . . . . . . . . . •  861,687 
Metal, expanded, G. A. Turnbull . . . . . .  861,781 
Metal working dies, H, K. Jones . . . . . . . •  861,289 
Metals from ores or salts. apparatus for 

electrolytic reduction of, C. E. Robert· 
son . . . . . . .  , . . . . . . . . . . . . . . . . . . .  , . . . . . .  861,319 

Metallic ' tie and rail fastener, R. M. Mc-
Kinney . . . .  , . . . . .  , . . . . . . . . . . . .  861 .877, 861,878 

Metallic tie and rail fastener, W. A. Mait-
land . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  862,086 

Milk reeeptac1es, Interlocking locking at-
tachment for, p. Gallagher . :  . . . . . .  � .  861,645 

Mill. See Edge mill. 
Mine shaft safety devIce, J. WIlson . . . . . .  861,785 
Mirrors, etc., frame for, J. M. Conroy . . . 861,709 
Mitten or glove, W. F. Hall . . . . . . . . . . . .  861,974 
Mixing and meaSuring machine, K. J. 

Sundstrom . . . . . . .  . . . . . . . .  . . .  . . . . .  . . . .  861.778 
Moistener, stamp, C. Neuer . . . • . . . . . . . • . .  861,309 
Mold, J. A, Rathbone . . . . . . . . . . . . . . . . . . . .  861,318 
Molding machine, A. & D. Beller . . • . . . .  862,073 
Mop head, E. M. Lefevre . . . . . . . . . . . . . .  861,867 
MotIon converting device. A. B. Cihak . . 861,807 
Motor compressor, W. L. Waters . . . . . . . .  861,488 
Mouth wedge, R. Buchfeld . . . . . . . . . . . . . .  861,356 
Mower, lawn, C. E. Jackson . . . . . . . . . . . .  861,287 
Muffler and stove. combined, W. C. Strang. 861,550 
Music holder, Way & Fezler . . . . . . . . . . . .  862,037 
Music leaf turner, L, J. Rose . . . . . . . . . . .  862,018 
MusIcal Instrument, self·playlng, B. S. 

Dean . . . . . .  , . . . . . . . . . . . . . . . . . .  862,058, 862,061 
Musical instruments. accentuating device 

for automatic. C. S. Burton . . . . . . . . . . 861,260 
Musical instruments and musical instrument 

players, pneumatic operating device for, 
B. S. Dean . . . . . . . . . . . . . . . . . . . . . . . . . .  862,060 

Musical ' instruments, operating mechanism 
for, B. S. Dean . . . . . . . . . . . . . . . . . . . . .  862,059 

Nail clenching machine, J. A. Milliken . .  861,382 
Net, Oy, W. Erdmann . . . . . . . . . . . . . . . . . 861,447 
Nose ring for animals, H. Perkins . .  ,' . . . . .  861,480 
Notes, drafts, etc., blank for, J. W. Comer 861 , 953 
Numbering apparatus, O. C. Bartusch . . .  861,794 
Nut lock, C. D. Logan . . . . . . . . .. . . . . . . . .  861,527 
Nut lock and lock nut, J. F. Memmlngs. 861,844 
011 atomizing apparatus, Estes & Wells. 861.362 
Oil burner, Lassoe & Lovekin . . . . . . . . . . . . .  861,662 
011 separator, Berryman & Rollins . . . . . . . .  861,494 
Oiling devices, joint for telescopiC, F. J. 

Lane , . . . . . . . . . . . . . . . . .  , . . .  , . . . . . . . . .  861,993 
Onion topping machine, P. Jansen . . . . . . . .  861,857 
Operating table, J, H. D(}wney . . . . . . . . . .  861,272 
Ore or sand concentrator, F. A. Wiswell . .  861,787 
Ore, separating, H. H. Walt . . . . . . . . . . . . 861,782 
Ores. treating, L. M, Pritchard . . . . . . . .  861,535 
Organ action, pipe, W. A. Sommerhof . .  862,029 
Oscillating motor, H. W. & J, E. Yost . .  861,690 
Ovens, flue ('onstruction for bake, F. R. 

Barnhelsel . . . . . . . . . . . . . . . . . . . . .  ' " . . .  . 
Packing for rotary motors, J. Wilkinson . .  861,926 
Packing, lubricant seal "haft, J, W. Smltb 862,117 
Pad for suspenders and other articles, F. 

R. Batchelder· . . . . . . . . . . . . . . . . . . . . . . . 861,936 
Padlock, keyless, G. W . . Kone . . . . . . . . . . .  861,991 
Paper box, folding, A. M. Rhodes . . . . . .  861,899 
Paper box machine paster. E. H. Taylor . .  862,031 
Paper clip, C. A. ShIelds . . . . . . . . . . . . . .  862,025 
Partition construction, apparatuB for, A. C. 

Raymond . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  861,767 
Pavement construction, brick, J. M. Perkins 862,012 
Pawl and ratchet mechanism, mechanism 

for controlllng the pawls In, W. Trew-
hella . .  . . . .  . . .  . .  . .  . ... .  . .  . .  . .  . .  . .  . .  . . . .  862,034 

Perambulator or go cart, foldIng, A. E. 
McGill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,475 

Percussive tool, presser operated, A. H. 
Gibson . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  861 ,646 

Permutation lock, C. E. MorrIs . . . . . . . .  861,531 
Peroxlds. prodUCing metal, F. Fuhrmann. 861,826 
Phonograph, graphophone, etc., C. G. Gar-

rard . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  861,827 
Phonograph horn, H. Gross . . . . . . . . . . . . .  861,648 
Phosphorus and calcIum carbid, IDa.nufac-

ture of, J. T. Morehead . . . . . . . . . . . .  862,092 
Photographer's trimming wheel, L. F. 

f!mlth • . .  . .  . • . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  862,028 

Wood-working 
Machinery 

For rlgPlng, cross-cut-
��g"" :=�8aW��

v
I:1.·e 

Scientific 

monIdh.g, mortising; 101' 
working- wood In ' any man:.. nero Send for catalogue A. -iil��I����!::-
The Senecll Falls M'f'g Co . . E 
695 Water St.� �neca FaUs, N. Y. 

E ngi ne and Foot L athes 
MACH I N E  SHOP OUTFITS, TO,OLS A N D  
S UPPLIES- BEST MATERIALS. BEST 
WORKMANSH IP. CATA LOG U E  FREE 

SEBASTIAN LATHE CO •• 1 20 Culvert St., Cincinnati. O. 

Foot and Powe and Turret Lathes, Plan­r ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO •• 133 W. 2<1 St. Cincinnati, O. 

Veeder Counters 
to register reciprocating­
movements or revolu­
tions. Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

1 8  Sargeant St. 
Hartford, Uonn. 

ClIclomet.ers, OMmeters. 
Tachometers. Counte1'8 
and Pine Castini/s. 

How to Construct 
An Independent Interrupter 

In SCIENTIFIO AMERICAN SUPPLEMENT. 16llS, 
tlieFJ!':::,

e
��

c�o�gl��.:';����
s
�Y�le��d�rn'!uI��\� 

interrupter may be constructed for a large Induction 
coli. 

'l'his article should be read in connection with 
Mr. Oollins' artIcle in SCIlilNTIFIC AMERICAN SUPPLE­MENT, 160IS, " How to Constrnct a 1 00-Mile 
Wireless Telegraph Ontfit." 
two�

a
5�d�����;�� �:;:sJ�ar::,�� ;f;g,;ents for tbe 

MUNN &: CO., 361 Broadway, New York 

FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI· 
MENTAL & REPAIR 
WORK,  ETC. 
From9-ln. to13-ln. swlnllt. 
ArmnRed for Steam or 
Foot Power. Veloolpe(1e 
°J���;'Z.r7!'.

e
�1!!ilaa. <::Jl�����!.W . F. & J NO. BARNES CO. 

Established 1812. 
1999 Ruby St., RocK:P'ORD, )LL. 

Automatic W�ter Supply 
Most ecoAo"" QliI, : �eJlabie and efficient. 
k�'!,s

h
!rH::'���!!M��� ��� :.lc,

ara 
foot - fall obtaInable from spring, 
�f�t��cg: �trl;;- 2o'i!1�t:I�g��.

an
y 

N iagara Hydraulic Engine Co. 
140 Nassau Street, N. Y. 

PAT· E N T S 
Our Hand Book on Patents, Tra.de-Marks, 

etc .. sent !!'ee. Patents procnred through 
Munn·&;'Co. receive free notice In the , 

8mmxFlc AMERICAN 
. 

MUNN &; CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St.,Washington, D.C. 

THE B. F. BARNES 

., 4 - I N C H  D R I L L  
Is adapted for work from 1-16 Incb to � Inch. A strong, snbstantlal. well buUt drill. Plain lever or pnwer feed as desired. We build a full line of Drill.. All sizes fnrnished In Gangs. Also bave 9-lnch. 
�1!��cM�r!f�of���J:at��'t.fo': � 
on reqnest. ' 

B. F. BARNES COMPANY, Rockford, III. 
European Branch, 149 Queen Victoria St., London, E.C. 

PEERLESS 
SUT-PROOF PLUGS 

Guaranteed absolutely self·deaning. 
If you are troubled with sooty plugs 
send for full details, we can snit you. 

Peerless Equipment Co. (Not Inc.), 
.,70 .50 • . ClInton Street, CHICAOO 

PORT ABLE GASOLINE 
Submerged Propeller 
Attached and detached ANY BOAT "in 
a jUl'y." Can be rat sed and lowered to 
run m shallow water. Largest, most 
practical. most pnwerfuJ. Entire Outtlt 
Is Outside of Boat. Perfectly Safe. A 
Money Maker for Summer Resorts. Send 

. for Details and Price List. 
Submerged Electric ltlotor Co. 

Menomonie, Wis. 

How to Build a 5 H. P. 
(jas Engine at Home ' 
In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. I,ake describes simply 
and thoroughly how a five horse power 
gas engine can be built' at home, Com­
plete working drawings are publisb,ed, 
with exa,ct dimensions of each part. Price 
by mail for the two Supplements, 20 cents. 

Order from your .... _______ ............. 
newsdealer or from M U N N  & COMPANY 

Publishers 
361 Broadway, New York 

AD'lerican 

Photographic film, G. Macalre . • . . . . . . . . . .  861,472 
Photographic printing apparatus, H. H. Mc-

Intire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861,602 
Photographic printing , apparatus, H. V. 

Slim-Jensen . . . . . . . . . . . . . . . . . . . . . . . . . .  861,907 
Pianissimo device, H. O. Clark . • • • • • • • .  , 861,637 
Plano players. tempo controller for auto-

matic, J. W. Darley, Jr . . • . . . . • • • • •  861,575 
Piano players, valve for automatic, A. 

Murln(} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862,002 
Pian�:ate�Dd

and
orf:�:· pr:����;al

for �e������ 
& Bernltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861,560 

Pianos, door and treadle operating means 
for self-playing, J. L. Lutjen • • • . . • . •  861,743 

Picture, embossed, F. Feher . . . . . . . . . . . . 861 ,822 
Picture hanger, Patrick & Oglesby . . • • . .  862,011 
Pipe. See Stove pipe. 
Pipe coupling Grlnrod & Gilfillan . . . . . . . .  861,828 
Pipe covering, automatic train, J. B. Genin 862,068 
Pipe covering. J. B. Wilson . . . . . . . . . . . •  861,927 
Pipe -joint, adjustable T, p. Wagner . . . . . .  861,409 
PIpe wrench, D. F. Gates . . . . . . . . . . . . . .  861,719 
Pipe. plumbing waste, M. K. Bell . . . . . . .  861,493 
Piston rIng contractor, O. Winter . • . . . . . .  861,342 
Planimeter for measuring the . areas of 

leather, hIdes, etc., G. Coradl. . • • . •  861,268 
Plastic compOSition, M. P. Lanza . • . • • . . •  861,294 
Plow, E. D. Leet . . . . . . . . . . . . . . . . . . . . . .  861,994 
Plow, low 11ft, D. Halloran . . . . . . . . . . . .  861,833 
Pneumatic despatch tube apparatus, I. W. 

LltchOeid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86],375 
Pneumatf� despatch tube carrier, E. G. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,334 
Pneumatic diaphragms, apparatus for mak-

Ing, M. S. Wright . . . . . . . . . . . . . . . . . . .  861 ,418 
Pocket knife, A. G. Zimmer . . • . . . . . . . .  861,789 
Polishing wheel, D. F. McGovern . • • • • . • •  861,476 
Portable chair, Frederick & Okell . . . . . . • •  861,509 
Potato digging machine, F. Schulze . . . .  861,771 
Power transmitter, J. C. Anderson . • . . . .  861,791 
Precious metals from solutions, recovering, 

I. Anderson . . . . . . . . . . . . . .  , . . . . . . • . . .  861,628 
Pres

;��
In

8er 
f
�I�rh ���': . .  ��������� . . �o:: . .  �: 861 ,594 

Pressure regulator, A. Underwood . . . . . . .  861,486 
PrInting macblne, H. A. W. Wood . . . . . . . .  861,416 
Printing machIne, J. Ovens . . . . . . . . . . . 861,605 
Printing mechanism, F. G. Jahn . . . . . . . .  861,367 
PrInting press, C. F. Buck . . . . . . . . . . . . . .  861,706 
Prlnttn� presses, arrangement for removal 

of 1'0118 In, G. P. Fenner . . . . . . . . . . . .  861,823 
Propeller, reverSible, A. B. Schultz . . . . . .  861,612 
Prospecting tool, T. Johnstone . . . . . . . . . .  861,859 
Pruning shears. W. H. Bradford . . . . . . . .  861,495 
Pulleys, formIng sectional, W. H. Latshaw 861,663 
Pulling machine, H. Bickel . . . . . . . . . . . . . . 861,796 
Pulverizer, W. S. Sharpneck . . . . . . • • . . . •  861,324 
Pump, automobile lubricating, J. E. Mc-

Canna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861,755 
Pump, compound ' centrifugal, E. W. RIggs. 862,017 
Pump, pendulum power, C. A. Kuehn . . . . .  861,291 
Pump, rotary, L. E. Young . . . . . . • . . • . •  861,626 
Pump stop, D. E. Rosser . . . . . . . . . • . • . . .  861,675 
Pumps, device for automatically disconnect-

Ing power driven, A. L. Olson . . . . . .  862,099 
Punch and shear, combined, A. E. Durner 861,578 
Punch, multiple, J. L. Brower . . . . . . . . . . . 861,355 
Punching mechanism, Jacquard card, V. 

Royle et ill. . . . . . . . . . . . . . .  , . . . . . . . . .  862,019 
Puttying device, self-feeding, W. M. Brown 861,802 
Rail fastening tie, C. E. Burgess . . . . . . . . . .  861.804 
Rail joInt, J. Marold . . . . . . . . . . . . . . . . . . .  861,998 
Ralls, resilient approach for rack, N. D. 

Levin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway brake. 'J. B. O'Donnell . . . . . • . . . .  
RaHway' ' coupling, Pavia & Casalls • • . • . .  
RaHway cross tie, T. W. Pitts . . . • • • . . . •  
Railway rail brace, H. Hemphill . . . . . . .  . 
Railway signallng device, E. G. McGath . •  
Railway spike, O. C. Abrahamson . . . . .  . 
Railway switch, automatic, H. H. Hayes. 
Railway swItch operating mechanism, M. 

862,081 
861,604 
861 ,674 
862,103 
861,845 
861,759 
861,491 
861,590 

FIeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,960 
Railway tie, M. A. Glynn . . . . . . . . . . . . . . . . 861,969 
RaHway' tie, met�llIc. J. G., Sllyder.86�,547, S61,9118 
RaHway tie, metalliC, R. Fagan . . . . . . .  861 , 644 
Railway track safety block, L . . F. Learman 861 ,295 
Railway train bumper, A. L. Stanford . . . .  861,773 
Range finder, horizontal, A. Swasey . . . .  861 ,331 
Razor, safety, ·L. J. C. Astorgls . • . . . . . . . .  861 ,422 
RecIprocating engine, E. A. Rlx . . . . . . . .  862,107 
Recorder, F. GrazIano . . . . . . . . . . . . . . . .  " .  861.()72 
Reduction and pulverIzing mill. A. C. Bates 861 ,570 
Rein holder, E. R. Ferrell . . . . . . . . . . . . . .  861,959 
Rein holder, I. Skinner . . . . . . . . . . . . . . . . .  862,114 
Relay and sounder, G. W. LorImer. . . . . . . .  862,084 
Renovator,- pneumatic, F. T. Snyder . . . . . .  862,119 
Rheostat, F. G. Jahn . . . . . . . . . . . . . . . . . . .  861 ,365 
Ring. See ' Nose rIng. 
Rivet, spilt, E. B. Stimpson • . . . . . . . . . . .  861 , 327 
Roll pOSitioning device, E. B. Roth . . . . . .  862,109 
Rolls. dies, etc., finishing the surfaces of, 

R. C. Totten . . .  " . . . . . . . . . . . . . . . . . .  861,558 
Rope carrier direction changing device, F. 

V. Drake . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .  861,818 
Rotary engine, ·W .  L. A. WrIght . . . . . . . .  861,344 
Rotary engine, C. D. Macropoul<>s . . . .  ' . . . .  861,377 
Rotary engine, P. J. D. Kops . . . . . . . . . .  861,523 
Rotary engine, W. H. Hooker . . . . . . . . . .  -861,725 
Rotary engine, E. T. Thomas.· . . . . . . . . .  · . . 861 ,918 
Rotary engine, Beach & Russ . . . . . . . . . . . .  861,937 
Rubbing and finishing machIne, J. R. Peirce 861,387 

��fe,
an�e;�;;r��,

hIi.
de

iireti' �' . . ���������: ���:m 
Ruling of JInes, mechanism for perloolcally 

Interrupting the. E. Weingartner . . . . . 861,563 
Sad Iron, L. 'Adams . . . . . . . . . ... .. . . . . . . . . . .  ' 861,346 
Sad Iron, ' H . . M. Underwood . . . . . . . . . . . . . .  861,920 
'Sad iron, T. Flnholt . . . . . . . . . . . . . . . . . . . .  861,961 
Sad Iron, electrIcally heated, W. J. Barr. 861,249 
Sad Iron heater, N. A. Westerlund . . . . . . . .  862,039 
Safety pIn, W. B. Pritchard . . . . . . . . . . . . 861,764 
Safety stoP. Brockhuls & Buettner . . . . . .  861 ,429 
Salt press; Hardy & Roe . . . . . . . . . . . . . . . . .  861 , 975 
Sash fastener, D. R. Smith . . . . . . . . . . . . . .  861,402 
Sash fastener, G. M. Scott . . . . . . . . . . . . . .  861 . 681 
Sash fastener. Mlcbaells &. Foil . . .  , . . . . .  862,090 
Saw blades, Insertlble teeth for, C. A. 

Juengst . .  . .  . . .  . .  . .  . .  . . .  . .  . . . .  . .  . . .  . . .  861,368 
Saw setting Implement, C. C. Talntor . . . .  861,554 
SawIng macblne, S. A. Phlllps . . . . . . . . . .  861,890 
Scalp treating apparatus, R. E. Beaubien. 861,349 
ScIssors holding device, ' E. B. Tol) . . . . . . . . .  861,408 
Scraper and leveler, road, R. A. Dinsmore 861,576 
Scraper, roll, W. I. ' Hili . . . . . . . . . . . . . . . . .  861,981 
Screw thread ' cutting device, C. Wlnckel-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,567 
SeaJIng device; box, J. L. Burton. . . . . . . .  862,050 
SeaJIng machine, envelop, F. H. Dunlap. 861.955 
Separating pot. G. Nebel .. . . . . . . . . . . . . . .  862.008 
Sewer trap vent attachment, H. J. Mlbach. 861.302 
Sewing machine, C. E. Hadley. . . . . . . . . .  861,276 
SewIng machine" bllndstltchlng, J. E. Fefel 861,821 
Sewing machine cabinet, W. C. Free . . . .  861;451 
Sewing machine, interchangeable lock and 

chain stitch, E. J. Toof . . . . . . . . . . . .  862,033 
Shaft key, W. E. Lauderbaugh . . . . . . . . . .  861,992 
Shafting. Oexlble, E. F. Johnston . . . . . . . .  861,659 
ShearIng apparatus. Hogle & Slick . . . . . . .  861,984 
Shears, W. H. Dow . . . . . . . . . . . . . . . . . . .  861,713 
Sheet metal plates, plant for beveJIng the 

edges of, D. O. Paige . .  .- . . . . . . . . . . .  861 ,672 
SblngJIng gage, D. W. Edson . . . . . . . . . . . . . .  861,579 
ShippIng box or crate, J. E. Hltch.861,516, 861,517 
Shoo cleaner, M. S. Hatch . . . . . . . . . . . . . .  861,278 
Shoe shank, H. Brennan . . . . . . . . . .  ' . . . . . .  861,947 
Shoe ventilating device, C. R. Henricks. 861,846 
SIdewalks, etc., braCing for. J. Jacobs . .  861,655 
Sign, L.- G. Williams . . . . . . . . . . . . . . . . . . 861,689 
SIgn board letters and the Ilke, manufac· 

ture . of, F. Ebert . . . . . . . . . . . . . .. . . . . . .  861 ,716 
Signal controlling mechanism, V. I. Smart 861,772 
Signal de�Ire, R. Dawson • • . • . . . . . . . • .  861,954 
Skate, E. H. Barney . . . . . . . . . . . . . . . . . .  861,247 
Slag handJIng plant, V. R. Browning . • . .  861,803 
Sled runner, E. C. Burgeson • . • . . . . . . •  861,948 
Sledge, F. Braildner . . . . . . . . . . . . . . . . . . . .  861,946 
Sleigh and boat, combined, A. Pfeifer . . . .  861.607 
Sleigh running gear, E. Perry . . . . ... . .- . .  862,013 
Sliver can, J. F. & J. H. Bralme . . . . . . . .  861,254 
Smelting apparatus, pyritic, C. Antoonovlch 861,693 
Smelting, electric, P. L, T. Heroult . . . . . .  861,280 
Smoke condenser, P. McDermott • • . • • • . .  862,005 
Snap fastener. W. C. Stiles . • . . . • . . • • . •  861,912 
Snap hook. ·F. S. Bieber . • . . . . . . . . . . . . .  861,797 
Sole preSSing' 'machlne, B. F .. Mayo.861,746, 861,875 
Sounds to the ears, means for conveying, 

S. J. Port . . . . . . . . . . . . . . . . . . . . . . . . .  862,018 
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S O R'E T H -R O A T  
To prove the Efficiency of 

Hydrozone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 
and sending 10 cents to pay postage 
and packing. Hydrozone is a harm­
less germicide, indorsed and success­
fully used by leading physiCians. Not 
genuine without my signature on 
label . Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug­
gists. 

� 
Chemist and Graduate of the • •  Ecole Centrale des 

Artes et Manufactures de, Paris " (France) 
, 

Dept. V. 63 Prince Street. New Yo� 

Wizard Repeating 
LIQUID PISTOL 
Wlll stop the most vlelous dog (or 
man) without permanent injury. Per· 
fecUy safe to carry without danger of 
��:a�'y lrl�l�d.,ar:o ���1;:s-��riu�!!��g J�:rt��r;� fn°��: ' 
loadiD�. Al� deale�8, or by; m�il, SOC. Rubber-cover:ed bolster, lie. u.tra 

Parker, Stearns & Co., 226 South St.. Dept. G, New York 

MAKE A MOTORCYCLE OF YOUR BIKE 
at a small cost by using our 
Attachable Ontfit. Jt fits 
any bicycle. Send stamp 
for catalol(. Send 150. for 
"The Motor-Cycle Manual," 
It treats of tbe motorcycle: 
bow to get more power, etc. 

SHAW MFG. CO. 
Dept. E, GALESRlJRG, KANSAS 

A HOl11e";l1ade 1 OO=Mile 
Wireless Telegraph Set 
Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a 

thorough, clear description, by A. Frederick CollinS, of 
the construction of a loo·mlle wireless telegraph outfit 
Numerous, adequate dIagrams accompany the' text. 
PrIce 10 cents by mail. Order frum your newsdealer or 
frOID . 

MUNN & CO., 361 , Broadwal', 'New York 

VICTOR HAND-FORGED AUTOMOBILE 
:ft�"Je��

ol
��e�ff�Jt f,'i'���; �fi 

inch Goody.ear cushion ·tires ; rUDS 
from 1 · to' 25. miles per hour, . No 
countr:y: too rough or liilly for tbe 
Hand-Forged , Victor. Price $450, Includitig Ieatber top, fend-
���. ��f�k.�eO�d

t'�
l
lt': ��iiC�i��� 

�CTOR A.UTOMOBILE !U'G. 4;:0., 113 �arroll St., St. Lluh:;Mo. 

JA G E R  4-Cycle . Marine 
E.�gines 

Sklllfullr desi�ned and well 
bmltl. Sing1e ' lev.er . cODtrol, com­
binIng automatic carburettor 
with spll.rk - advance. Develops 
wide spe�d range and tellabll!ty 
under most trying conditions 
Sizes a to 60 h; p. Send for catalog. 

ClIAS. · J .  jAGER C'O. · 
2 B I Franklin, cor: Baiterymarch St., 

, Boston. Mass. 

(Instru(tive S(ientifi( ' papers 
ON TIMELY TOPICS 

Price 1 0  'Cents each bv mail 
ARTIFICIAL STONE. By 1,. P. Ford. A 
'.' paper 'of immense practical value to the 

architect and buirder. SCIENTIFIC AMERI­
CAN SUPPLEMENT i500. 

THE SHRlNKAGE AND WARPING 
OF TIMBER. By Haroid Busbridge. Au 
excellent presentation of modern views ; 
f",lIy _ illustrated. SCIENTIFIC AMERiCAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICA T­
ING O R  RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN· 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley. M.A. Au admirahiy 
written, instructive and copiously illustrated 
article. ' SCIENTIFIC AMERICAN SUPPLE� 
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles with full drawings. 

PLATING . DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 720 and 793 de­
scribe their construction so dearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con· 
struction at Home:' SCIENTIFIC AMERICAN 
SUPPLEMENTS 759. 761, 767. 641. 

Price 1 0  Cents each, by mail 
Order through your newsdealer or from 

MUNN t& COMPANY 
361 Broadw .... y New York 
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InstructiYe Volumes Sparking Igniter, J. M. Smith . . . . . . . . . . .  861,615 

FORD 
Speed box and brake operating mechanism, . . 

E. Henrlk.on . . . . . . . . . . . . . . . . . . . .. . . . .  862,075 -
Speed mecbanlsm, variable, H. R. Stack., 

861,404, 861,405 
' 

Splicing sleeve, H. Frankel • • • • • • . . • • • • • .  861,711 . . . 
. Spring wheel, A. P. Stewart, Jr . • . . . . . .  861,684 1 

Spring wheel, C. L. 4nderson • • . • . • . . • •  861,691 
Stable flooring. A. E. Noppe\. • . . . . . . . . .  861,882 
Stacker and rake, combined hay, J. H. Scientific American 

Reference Book 
1 2mo. � 1 6  Pqes. Illustrated . ..  Colored 

Plates. Price 81.�O, postpaid 

Tbe result of the queries of 
tbree geueratlon. of readers 
and corre.pondent. Is crystal· 
lIzed iu this book, whicb has 
beeu In cour.e of preparatlou 
for month.. It I. indl.pensa-
�!,';.i��erU��.r !ft'L �:: 
¥'�� ���t:=I�';. �&W���: 
and Is much more complete 
and more  exbaustive than 
anything of the kind which 
bas ever been attempted. The 
•• SCientifiC American Refer­
ence Book " has been complied 
��. "o�u

rb':fU.�ri's. 
k

¥tO�a':. 
rl�tfcf::.�

ed
l:lo=.t:l��

t :t;'; 
been drawn from over one ton 
of Government reports "lone. 
!���:'°o�� ��:;,;i7�:.i �f:�: 
cyclopedia, because you wUl 
find what you want In an In­
stant In a more condeu.�d 

ence alone have made it �:lbl�lfci'l lb':�ugfis��:�i 
tile SCIENTIII'IC AMERICAN to pre.ent to tbe purchasers 
of this book a :remarkabJe aagregation of Information. 

H o m e  Mech a n ic s  
f o r A m a t e u rs 

'I'bls book has achieved an unparalleled success In one 
week, and a Special Edi­
tion of 4.000 copies bas been 
ordered. It Is by far the 
largest and best book on 
the .ubject ever o1Jered at 
.uch a low price. It tells 
bow to make thinl(S the 
�m::it;'�;e;��

y {t �1fi 
prove of value to you­
much more tban you real­
ize. Do tblngs wltb your 
hand.. Send for a circular 
giving content.-tbe circu­
lars cost only a cent-the 
book n50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The 1Irst 
large edition i. almost 
gone, order to·day. 

37'Q Palles 3�6 Enlll'8.viDRs Price 81.110 

Lunsford . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  861,529 
Stamp 00111 mortar, one, G. H. Nissen . . .  862,098 
Stamp, time, Jones & Perry . . . . . . . . . . . . .  861,521 
Stand. See Barrel stand. 
Staple forming machine, W. N. Hunter. 861,518 
Steam boller, R. C. Stevena . . . . . . . . . . . .  861,774 
Steam generator, E. & H. R. Brelney . . 861,255 
Steam generator, water tube, N. J. Suck-

ling . . . . . .  '. . .  . .  . . . .  . . . . . . .  . . .  • . . . . . . .  861,330 
Steel breaking means, F_ HllIlx . • . . . . . . .  861,724 
Steel, manufacturing. H. Delporte, Fils . .  861,440 Steel of bigh grade from ordinary Iron, pre-

paring, A. Massott, Jr. . . . . . . .. . . . .  861,999 
Steering mechani.m for sblp., A. W. Ottl-

gnon . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . .  861,478 
S1:t>rlllzlng apparatu., E . . Kronman . • • • . . • •  861,469 
Srlll, F. J. Stokes . . . . . . . . . . . . . . . . . . . . . . .  861,485 
Stone cutting saw, J. S. young . . . . . . . . . . 861,419 
Stove leg and means for attaching caster. 

thereto, Landis & Jackson . • . • . . . . . . .  861,293 
.Stoves and the like, antomatlc controlling 

device for gas, F.  Bergendorf . . . . . .  862,047 
Stovepipe, McGhie & Blood . . . . . . . . . . . . .  862,001 
Structure and making the .ame, artlflclal, 

W. E. Hassam . . • • • • . • . . . . . .  861,650, 861,651 
Stud, wire. P. Doscb . . . . . . . . . . . . . . . . . . . .  861,571 
Stump pulIer and cap.tan, J.  M. Hensley. 861,911 
Sucrate of lime, apparatus for making, J. 

F.·  Pool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,893 
Suplemental wbeel, M. D. Stocking . • . . . .  861,618 
Suspenders, G.  H. Detert . . . . . . . . . . . . . . . .  861,640 
Sweeping compound, B. Singer . • . . . . . . . .  862,113 
Switcb Interlocking mecbanlsm, F. C. An-

derson . . . . . . .  . . . . . . . . . . • . . .  . . . . . . . . . .  862,044 
Switcb board constrnctlon, T. A. & W. P. 

Hammond. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862.072 
Tank heater, J. S. Jacobsen • • • •  _ • . . . . . . .  861,656 
Tank support, H. H. Macomber . . . • . . . • . .  861.413 
Target, J. Flnne.ey . . . . . . . . . . . . . . . . . . . .  861,824 
Teacblng device, penmanship, L. G. Mc-

Conacble . . . . . • . . . . . • . . . . . . . . . . .  . . . . . .  862,004 
Telegraph and telephone switchboard. W. 

H. Gabel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,118 
Telepbone and telegraph lines, device for lo­

cating defects In, G. G. Buttler . • . • • •  861,351 
Telephone apparatu., C. S. Wln.ton . . . . .  861,340 
Telephone attachment. H. Gross . . . . . . . .  861,459 
Telephone swltcbboard apparatu., H. P. 

Clausen . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  861,809 
Telepbone .y.tem, H. P. Clausen . . . . . • • .  861 ,808 
Tent, T. J. Blagg . .  _ . . . . . . . . . . . . . . . . . . .  861,252 
Thermometer, E. L. Baker . . . . . . . . . . . . . .  861,246 
Tblll coupllnll. D. L. Tscbantz . . . . . . . . . .  861,780 
Thread .. , die for cutting tapered, W. Shaw 861,682 
Thresber band cutter and feeder, Pearson 

& Valle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 861,533 
Ticket ca.e, A. F. Arm.trong . . . . . . . . . • . . •  861.245 
Tile making macbine. S. A. Jones . . . . . .  861 ,520 
Tile press, W. P. Meeker . . . . . . . . . . . . . . .  861,379 
Time recorders. record control fOf, H. B. 

Martin . . . . .  . .  . . . . .  . . . .  . . . . . . . . . . . . . . .  862,087 
Tire. pneumatic, Chatbam & Holliday . • • •  861,434 
Tires. adjustable friction belt for automo­

bile, E. Grieder . . . . .  . .  . . .  . . .  . .  . .  . . •  862,070 
Tobacco. treating, E. A. De Scbwelnltz . .  862,115 
Toe weight, J. D. Keller . . . •  _ • • • • • • • • • • •  861,522 

TWENTY-THIDO EDITION 
Toilet case, M. Rau.cbenbuscb . . . . . . . . . .  862.104 

"' Tool, combination, Loescbner & Lesar • • 861,996 

E · I S · Tool. combination, W. Bootb . . . . . .  _ • . . •  862,049 
Xperlm enta ClenCe Tool driver, portable. W. P. Kidder . . . • • •  861,369 

Tool bandle. E. T. Brown . . . . . . . • . • • _ . • •  861,498 
By GEORGE n. HOPKINS Tool bandle and tool. A. F. Ayers • • . • •  , 861,423 

Tool holder, A. T. Merrell • • . • . • • • • • • • •  861,381 
Hell18etJ and Greatly Enlarged. 2 Otta1JO Vo!ume.. 1,100 Tool bolder, A. S. Remsberg . . . . . . • • • . .  861,768 

Pages. 000 III".t .. attons. Cloth Bound, Postpaid, Tool, pneumatic, Prindle & Adolpb . • • . . •  861,392 '5.00. Hal! Morocco, Po8tt/aOd. $7.00. Tower and tank, R. B. Tufts . . . . . . . . . . . .  862,035 
EXPlllRI M EN'['AJ, SOlENOID Is so well known to Towers; · leg · foundation for, .keleton, R. 

mllny of our readel·s that It 18 hardly necessary now to L. AlIen ' " . . . • • • . . • . . .  " . • . • . • . . • . •  861 ,244 
. fl,T: w�r�

e���PNg:ki�! Toy, C. RubUu • • • • . . . . • . . . . . .  _ . • . . . . . .  861,676 
decided BOme , montb. Toy, H. C. Moore . . . . . . . . . . . . . . . . . . . . . . .  861 ,753 
ago tbat It would be Toy, F. M. Pittman . . . . . . _ • . . • • . . • •  _ • . •  862,015 
neceesary to prepare a Toy, aerial, G'. W. Morton . . • • . • . . . . • . • •  862,094 
new edlt!on of tbl. work Trace CliP. O. A. Gunzelmon . . . . . . . . . . . 861,829 
In order that the many Traction wheel, J. R. Golden . . . . . . . • . •  861,457 
wonderful discoveries Traction wheel,  walking, J. W. Wooley . .  861 ,625 
of modern times mlgbt Train order check system, W. R. Scott . 861,322 
be fully de.crlbed In it. Transparency. P. E. Collins . . . . . .  862,054, 862,055 
�.mT�n �}:;.

ce
p�:ITs�� Trap. See Fly trap. 

wonderfu l  develop.. Trestle. J. G. Breckenridge . . . . . . . . . . . • . 861,496 
ments In wireless te.e- Triangle, adjustable, Field & Mork.861,501, 861,581 
graphy, for example. Trolley pole attacbment. P. F . Duross • • . •  861,956 
bav.e been made. It TrolIey wheel, E. H. John.on . . . . . . . . . . . .  861 ,268 
was necessary. there- Trolley wire cleaning device, overhead, 
fore, that a good deal of Snitker & Carl . . . . . . . . . . . . . . . . . . .. . . .  861,325 
new matter sbould be . Truck, car, O. S. Pulliam . . . • • • . . . • . . . •  861.766 
added to tbe work In Truck, scoop, J. W. McMann • . . . . . . . . .  861,308 
order to make It thor- Truclr., 011 box receptacle for car, W. 
�'If:\bl:ljbt;'.;;�W:'J�: E. S�mons ' . . . .  : . ' . . . . . . . . . . . . . . . . . . .  861 ,553 
• ome 200 PBIles bave �����, ���'::�tu:' fO�' a.�:��irng · ·':�d · ·dl;':' 

861,251 

�g��t �2
d
t
e
h<l,; In�'!:'d assembling .  flexible. J. Merritt . . . • . .  861 ,666 

size of tbe work, It has Tubes. apparatus for tbe manufacture of 
been nece •• ary to divide metal. B.  F. McTear . . . . . . . . . . . . . . .  861,880 
It Into two volumes, Turbine, elastic fluid, P. G. Roestl . . . . . . . •  861 ,902 handsomely bound In Turbine, explosion ga., A. Stodola . . . . . •  861,329 
buckram. Turbine, steam. J. W. Smltb . . . . .  861,909, 862,118 

--------- Turn.tIIe. G. W. Beerbower . . . . . • . . . . . . .  861,351 

A Complete Electrical 
Library 

Type .settlng and type . casting machines, 
lifter attacbment for, E. C. Lampson. 861 ,864 

Type, sort. machine for making, F. H. 
Brown et al. . . . . . . . . . . . . . . . .  861,430, 861,431 

Typewriter, Bled.oe & Blumenkamp . . . . •  861,943 
Typewriter carriage mecbanlsm, C. J. Paul-

son . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  861,314 By Prof. T. O'CONOR SLOANS 

otU'!.ex=
I
t:,J�rsg 

Electricity. Put up In a 
neat f o l d i n g box, a s  
.hown In cut. For tbe 
student, the am8teur, the 
work.hop, the electrical 
�ff����' &�p���:g ��� 
books, as follows : Arn��:!�� 

?
f 
.
EI

.
ec

.
trl

�;� 
Electric Toy Making. 140 

page., • • . . , $1.00 
How to Become a Suc­

cessful Electrician, 189 
palles, . • • . •  $1.00 

Standard Electrical Dlc· 
tlonary. 682 PBlle., $3.00 

Electricity Simplified. 158 li'£1l6 � 1,soo fXl(11l81" 
p�es. • • . . ' . $1.00 and 01lll7' 4fj() iIl:ulltratimIB 
.A. valuable ana 4mdUp� addition to Wet'll !iln'M1/. 

OUR GREAT SPECIA l, OFFER.-We will 

r�b�J':�r�:g ��b
a
�I�::r'��t���:::��J'����J'l� ��u.::.� 

��l':e��x�r:.\':f .nll��'hI���t[��I�iu
a
;I!� :'te��! 

regular price of the five volume. Is $7.00. 

The New Agriculture 
: By T. BYARD COLUNS 

12mo. 37'''' pqe •• 160 Illustrations 
Cloth. price. 82.00 

. This new and valuable work .ets forth the cbaDII:es 
����::[c'ht�:ntf���o�!:��":.n ll?e:

l
����I;n.::; 

�:rg,�t.:le��.m�'::'r��rfee�,,:, l:;'=u.io,::
d
i��� 

menta thau at any previous perlO� In tbe world's history. 
and It Is caJllllj/ millions from the desk. The'J)resent 
;�

k
.i�I��

e
h� ��:r�n y=�� treatises on tbe 8ub· 

The latest and best book on tbe sub:lect. Contents : 
I. The New CaU to the Farm. - 1L Tbe New Soll­
Irrlgatlon.-IU. The New Fertlllzation,-IV. The New 
Transportatlon.-V. New Interests. -VI. New CTe .... 
t1ons.-VIL New Varietles.-Vili. New Practlce.-IX. 
New Macblnery.-X. The New In8plratlon. 
IT Sputal c.rC1Alar of """tents of tht�e 1lO1umes Bent free 

Typewriting machine escapement mech­
anism, E. B. He.. . . . .  . . .  • . . . • . . . . . .  862,076 

Umbrella, folding, C. Lomb . . . . . . . . . . . •  861,871 
Umbrella pivot joint. Fretz & Hartzell . •  861,584 
Valve, flap, E. Wlkl . . . . . . . . . . . . . . . . . . .  861,566 
Valve for self.playing Instruments, John-

son & Blanch . . . . . . . . . . . . . . . . .  _ . . • •  861,987 
Valve , for vacuo pneumatic tube systems, 

relief. J. J. Stoetzel . . . . . . . . . . . . • .  861,549 
Valve, gate, L. D. Castle . . . . . . . . . . . . . •  861,708 
Valve locking device, W. L. Case • • • . •  861,501 
Valve mecbanlsm, J. P. Mern . . . . . . . . . . 861,530 
Valve mechanl.m for internal combustion 

engine., O.born & Manni. . . . . . . . . . .  862,100 
Valve motion for explosive .englnes, F. J. 

Petermoller . . . . . . . .  '. _ . . . . . . . . . . . . . . . . . .  861,889 
Varnish tor producing mat surfaces, A. 

Herbig . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,847 
Vault. grave', J. G. Landon . . . . . • . . . . • . • •  861,470 
Vault IIgbt, W. H. O'Brien . • . . . . • • . . . .  861,883 
Veblcle, M. L. Jobn.on . . . . . . . . . . . . . . . . .  861 ,988 
Veblcle fender, . motor; B. P. WI.e . . . . . •  861 .624 
Veblcle friction brake, T . J. Llnd.ay . . · . . . 861.298 
Vehicle .eat, adjustable, A.  C. Ander.on . 861 ,347 
Vehicle seat brace, M. Hoagland . . . . . . . .  861,983 
Vehicle sDring, G. S.  Beers . . . . . . . . . . . .  861 .702 
Vehicle tblrd seat, T. Bond. Sr . . . . . • . .  861,428 
Vebicle wheel. J. M. Lansden, Jr . . . • . • • .  861,370 
Veblcle wbeel, M. G. Bablo . . . . . . . . . . . . . .  861,792 
Vehicle wbeel, J. F. De Junette . . . . . . . .  862.063 
Vehicle wind sbleld, E. Scbildback . . . . . .  861, 618 
Veblcles. .bock absorbing apparatus for, 

E. Rlmailbo . . . . . . . . . . . . . . . . . . . . . . . .  , 861 ,769 
Velocipede. railway motor. W. S. Hovey . . 862,077 
Velocipede.. etc. , speed Indicator for, J. 

B. Winter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,341 
Ventilator, R. Macdonald . .  ; . . . . • . . . • . . . .  861.872 
Vessel. navigable, J .  1', "o�1 . . . . . . . . . . . .  861,894 
Vessel stopper. A.  A.  T . • • • • • • • • • • • • • •  861 .299 
Veterinary -mouth speculum, F. E. Ruther· 

ford . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . '  862.020 
Vlscou.. semifluid. or IIlre substances. re­

ceptacle or container for, F. R. Jame. 861,465 
Volcp pxtenslon attachment, combination, 

J. N. Courtney . . . . . . . . . . . . . . . . . . . . . .  861,436 
Wagon hracket. J. Kamln.kl . . . . . . . . . . . .  861,731 
Wagon jack. C. Stllabower . . . . . . . • . • • . .  861.776 
Wagon , spring, G. B. Cusack . . . . . • . • . . . . 861,712 
Wagon starter, M. Slnovclc . . . . . . . . . . . . . 861,544 
WarD leasing macblne, H. Holgate . . . . . .  861.284 
Wasblng machine, R. E. Redmond . . . . . .  861.1'>37 
Wa.bing macblne bottom. N. Schmit . . . .  862,021 1 
Washing machine operating mechanism, W. 

It' s significant that 
while other cars go 
a-begging for buyers­
cut prices, divide 
commissions, and · trade 
in old cars to make a 
sale-the demand for 
Ford Sixes as well as 
Runabouts increases 
by leaps and bounds. 

Henry Ford has 
always erred on the 
side of low prices. , 
Ford cars have always 
been worth more 
than the maker 
asked for them. 

That' s only one 
of many respects in 
which Fords 
differ from other 
makes-while 
others deteriorate 
Fords increase 
in value. 

"If z't's a Ford, z't's ahead­
a year ahead." 

$750 
Detroit 

lIodel " H," 4 cyl., 16 H. P. 
·WRITE FOR · OATALOG and address of your 

nearest Ford agent or branch. 
FORD MOTOR COMPANY 

270 Piquette Avenue. Detroit. Mich. 

A M O N E Y  M AK E R  .. . ::. HolJow Concrete BuUdln" Block. 
Be.t. Fastest. Simplest, Cbeape.t 

• ' Machine. Fully guaranteed. . THE PETTYJ OHN CO. 
6iO N. 6th Stre"t. Terre Haute, Ind 

Gas Engine Bags 
A superior grade of Gas Engine 
Bags has been one of our staple 
products for several years. We 
are exceptionally well qualified, 
both by experience and equip­
ment, to furnish a satisfactory 
and durable article either in 
standard sizes or in special sizes 
fOF any required horse power. 

We are also in a position to supply 
moulded specialties of all kinds for 
new and old inventions; Pump Valves 
and Valve Discs for hi2h and low 
pressure, Diaph� for Heaters 
and Pumps; Printinl1 Contact Mats 
for blue print work. 

Full information and pnces 
on request. 

MORGAN « WRIGHT 
Manufacturers of Good Rubber Goods 
14 Bellevue Avenue, Detroit, Mich. 

T H E  E U R E K A  C L I P  
The most IIseful article ever Inveuted 
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s
3iu�:�:�'::��!�'i��: 

anoo Companies and business men gen ... 
erally. Boolr marker and paper cilp. 
Does not 'mutllate the paper. Can be 
used repeatedly. In bo;.:es of 100 for 25c. 
To be Ilad of all bookseller •• stationers 
and notion dealers. or by mall on receipt 
of price. Sample card, brmall, free. Man-
Y.1�ct��.� :lx \;y.nr.��::'j.ee1d���ey: 

"M AJ ESCO PHOTO" 
The new process for transferring any Photo­
graph to any surface. Indestructible. Pillow 
Tops, etc. Cau be washed. For sale by all 
dealers in Photo SUfPlies. Or sent to any 

��[:sh��. 
receipt 0 25 cents. Sample on 

CHEMICAL ART CO., 
263 La Salle Street. Chicago 

A
COSMOPOLITAN 

A citneo o f  the world. The 
best, che apest and prettiest in 
the world. Bougbt by the world 
and run all over the world. 

. D. W. JIaydoek Automobile Jltg. Co. 
St. Lolli., 110 • 

Gypsum and Plaster of Paris 
SCIENTIFIC AM1UHCAN SUPPLEMENT 1645 contains an 

article by Marco Pedrotti on (jypsum Plaster and Gypsum 
Products as Building Materials. 

SCIENTIFIC AMERICAN SUPPLEMENT 1 590 publishes an 
article by Robert Grimshaw on " Gypsum, A l1.uch-rUsun­
derstood l1.aterial, "  in which he gives some valuable pro­
portions for the making of various plasters. 

SCIENTIFIC AMERICAN SUPPLEMENT 1625 tells how 
Gypsum (plaster of Paris) may be utilized in the various 
arts and industries. 

In SCIENTIFIC AMERICAN SUPPLEMENTS 1604 and 1605 
. Robert Grimshaw presents a very thorough discussion of the 
industrial applications of gypsum . 

In SCIENTIFIC AMERICAN SUPPLEMENT 1637 are pub­
lished Methods of �etarding the Setting of Plaster. 

In SCIENTIFIC AMERICAX SUPPL:gM:gNT 1485 ' directions 
are published for converting plaster objects into imitation 
ivory , marble, wood and bronze. 

SCIENTIFIC AMERICAN SUPPLEYltNT 1636 discusses the 
slaking of plaster and means of retardinc Its hardening. 

Each copy of the SCI:gNTIFIC AMERICAN SUPPLEM:gNT 

. costs 10 cents by mail. The full set of papers will be sent 
for 80 cents. 

Order from your Newsdealer or from 

MUNN & ,  COMPANY, 36 1 Broadway, New York 
MUNN It CO., 36 1 Broadwa)' , New York 

G. Cbryst . . . . . . . . . . . . . . . . . . .  " . . . . . .  861,951 
Wa.\J.tand, R. C. Coblentz • • • • • • • • • • • • 861,81Q '  _________________________________________ '" 
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Classified Advertisements 
Advertising- in this colnmn is 50 cents a Une. NO less 

than four nor more than ten lines accepted. Count 
seven words to the line. AU orders must be accom· 
pan ied by a remittance. Further information Bent on 
request. 

B U S I N E SS O P P O RT U N I T I ES • . 
A SECRE1.' NO LONG ER.-To optica.l amateurs and others ( will give all instructions and information that 

���i�i:e:;�:rl�� ��Dml�:�te:.n>M��t;l���t��h 
Russ, the eminent optician, London, England. Write 
tor particulars and terms to Harry Oldknow, Optical 
Glass GrInder, 'rable Grove, Ill. 

INVENTORS, MANU�'ACTl-RERSI - Special m .... 
chjnes designed, built, repaireu. and experimental work executed In a well-equip ed macblne shop. J. G. C. 
Mantle, Mecbanical Engineer, 1907 Park Ave., New York. 

PA'l'ENTED ARTICLES In wire, brass and otber metals made to order. Stamping, press work. Prices 
rr
e
::��:��'i;r J&:�l, ��e�����sN�?r.e

s�abI1Shed trade. 

S'l\A.RT a mail order business j we furnish every­
thin� necessa.ry ; only few dollar� required ; new plan, 
�i��es�

s
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urn-
J,OOK BEFORE YOU LEAP.-I have complete plant and facilities for illvestigatin1'C and workin� out mecha-

��CJI �������lstf��P��ijiOs��ur�'i��lac��
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}� ���h��:rd y�����:. A��rs���t ������S'190�i� 
Park Avenue, New York. 

B U S I N E SS M ET H O D I Z E RS. 

GESU�DHEI'l' (C.E .. lI1.E.l OSGOOD (10., Manufac­
turing Engineers and Business Metbodizers. Practical 
:�r���1e�e��!:.IO��e�i;st�.iW. ��

W
tJhon��U:,j���?n-

PAT E N TS F O R  S A L E. 

COLLAPSIBLE ASH PAN.-When lifted with ball 
becomes a bucket. in whicb asbes are carried out for 
emptying. Pau is surmounted by a loose Adjustable 
Hopper section. Rapper alone needs Otting to �rate 
opening-not the pan. Great convenience. Saves +.ime and labor. Avoids makin� dust in tbe room. For in­
tormatioll and full partIculars address '£he New-Way 
Co .. r�ouisville, Ky. 

FOR SALE.-Patent protecting- new Invention In tbe line I 'f men's garters. Or wi1J consider inventton's 
manufacture under exclusive royalty. :;'01' particulars 
address BUrr L. Harris, P. O. Box 5d1, Los AnliZeles, Cal. 

FOR SA.LE OR ON ROYAI,'l'Y, my U. S. Patent No. 
8:>l,4h'7, measures, Winds and wei�bS rope. cord, electric 
W��b���al. \���g�nsive and sa able. C. W. Cottrell, 

FOR SALE.-Englisb, French and (Jerman patents on 
Casement Wiodow Adjuster of eSlablisbed merit·. Good 
PJ>�g�;�nd���r�:��; :d��

i
��lrea:�:X:i:1f�e�

f
��:� 

����a�l��k\3foc��hi�g�
merica. E. P. Sperry, 1207 

PATEN'r FOR SALK-Pateut No. 835.466, United States. and No. 103,933. Canada, Proportional Calipers. 'ViII sell outright or on royalty. Address Inventor, 
Jobn Prario, SkelLOn. West Virginia. 

PATENTS W A N T E D. 

OF�'ICE HELPS OR APPLlANCES WANTED.­
Conven.ient novelties f0r busy offices. Bright ideas 
purchased or manufactured and sold on royalty. Pax Company, tt1 West 42d �t., New York City. 

H E L P  W A N T E D. ' 

AGENTS-Our Wonderful Cork-puller. not a screw. 
everybody needs. because no hard pulltnJ;t is necessary ; 

�����:�f!��81h4
sre�;�:d c���:r.� e����k:amples, 25c. 

SAJ,ESMAN.-With abilitr. to earn $5.00 a day or 
����r'N';���rre��:�e:���d?n 8��Wt

a
t���� ������: 

need apply. Ifirst_Natlonal Nurseries, Rochester, N. Y. 

A G E N TS W A N T E D. 

AGENTS.-In Summer sell Summer goods. Weiss au­tomatic family. factory and power sewinli!' machine fan 
����1�:�!�ti�:!1 J'�vS�roh:ed.
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M O T I O N  P I CTU R E S. 

M O D ELS & EX P E R I M E N T A L  W O R K . 

l� VEN'l'IONS PERFECTED.-Mecbanical Drawings, 
8���a��r

s
ac������1 ��!

O
��i�; :g��fl��l Nag�el�7b�l.� 

Phone 3359 Worth, Corner Pearl and Centre St •. , N. Y. 

A U TO ACCE SSO R I E S. 

AUTOMOBILE TIRES at lowest possible prices con­sistent with value. Buying in :tremendous �uantitie� 
t��c���r:�t� �e�ey ��;tc�ii�S you. A. R. asner, 15 

EQUIP YOUR CAR Wl'rH .. HERCULES " Non-Skid, 
Puncture-Proof 'l'ires ; made by Jargest tire dealers in 
world ; agents wanted everywbere. Republic Rubber 
Tire and tihoe Company, 1686 Broadway. New York. 
dgp�o�e���!'t�rt9fa�
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COilS, Batteries, and in fact everything for a motor car 
a.t prices that no other house can compete with. Cata­
logue free on request. Reference an� commercial 
m��1i�St��:t. \�rr:�Po. 

b��.
. Centaur iotor 00., 51 

SUPPI,EMENTARY SPIRAL SPRING:! SAVE your 
nerves. tires, engine and patience. Know the luxury of 
If;r';�� c�"H� �:oa9ta;���:�: (���F1�'¥,

e
g�.
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A U TO M O B I L E  R A I LWAY C A R S .  

WORKING ORA WINGS and full data have been col­lected for tbe construction of Practical Steam l...uto-1l1obile Ra.ilway Cars of the usual double truck type, in 
which is embodied simplicity, bigl] acceleration. ac· ces�i bili ty of machinery, economy and ease of operation. 
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T Y P E W R I T E R S. 

TYPEWRITERR-Callgraphs. $8; Visible Writers, $8; 
Hammond, $10; Remin!{ton, $J2; Remingtoo. two-color 
ribbon attacb ment, $18 ; all I'luaranteed. Send tor cata­
log. 1.'ypewriter Co. (Dept. Xl. 217 W. 125th St., N. Y. City 

'l'YPEWRtr:rER U Bargain List II free. Deal direct, 
save agents' commissions. Undel'woods, Remington8, 
R�bl�:sr::Jo�t8:t:d

$�y�;�JfeifiJ��, � ���a�dwZi� N ��: 
P H OTOG RAP HY. 

PHOTOGRAPHERS, we want to �et you In the babit Of reading tbe'American PbolOgrapber and Camera. and 
Dark Room, tbe big-. est and besf Photorapblc montbly. 
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trial .subscription for 25 cents in �tamp8 or coin. Am­erieanPhotographic Pub. Co . •  361 Broadway, New York 

SEAS I C K N ESS. 

SEASICKNESS and Car Nausea prevented, Brusb's 
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M I S C E L L A N EO U S. 

WANTED manufactured for us a sheet In metal or 
other material. 16xS1 inches, WIth about 160,00J ft�es 
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Limited, Hanley I Saskatchewan, Canada. 
OUR VACUUM CAP when used a few minntes each 

day draws the blood to the scalp. causing free aud nor­
mal circulation, which stimulates tile balr to a new. 
healthy growtb. Sent on trial under 2uarantee. Write tl':.�:; �����lfe�v:fb60�

odera VacuUin Cap Co., 617 

Watch cleaning machine, E. F. Knowles. 861,990 
Watch movement, Hubscber & Alaurer. 861,727 
Watch movement box, W. M. Black . . . . . .  862,048 
Watch regulator, O. Oblson . . . . . . . . . . . .  861,864 
Water bag and the like stoppe,', J. Nuttall 861,386 
Water heater, H. C. Leydorf . . . . . . . . . . .  861 ,374 
Water heater, electrical, E. J. Condon . . .  861,811 
Water beating apparatus. F. h'. Gates . . . .  861,455 
Water purifying apparatus, O. L. Stump 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,551 
Water tu.be boller, O. Gullleaume . . . . . . . .  861,460 
Wave motor, J. Luck . . . . . . . . . . . . . . . . . .  861,997 
Waxles. Husk, I. S. Moscovitz . . . . . . . . . •  861,598 
Weatber strip, Scroggins & Miles . . . . . . .  862,023 
Weaving, Dobby mechanism for leno, J. 

B. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,940 
Weft, mechanism for preventing the en-

tangling of, R. & S. Myers . . . . . . . . . .  861,668 
Weigbing device, automatic, B. P. Mulloy. 862,095 
Welding machine, electric cbaill, H. Rob-

Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,394 
Welding tallered tubes. apparatus for, J. 

�1. Davidson . . . . . . . . . . . . . . . . . . . . . . . .  . 
Well drilling macblne, R. L. Woodard . . .  . 
Wheel, B. C. Seaton . . . . . . . . . . . . . . . . . . .  . 
Wheel, �. H. Trabue . . . . . . . . . . . . . . . .  . 
Wheel, J. P. Stuart . . . . . . . . . . . . . . . . . . . .  . 
Wbeel, J. H. Ha'Tlngton . . . . . . . . . . . . . • . •  
Whitllet"ee attacbment. L. Decke,' . . . . . .  . 
Whip buttons, crimper and tucker for, 

D. C. Hull . . . . . . . . . . . . . . . . . . . . . . . . •  
Whisk broom, P. J. Chanava9 . . . . . . . . . . 
Window fastening, A. Martineau . . . . . . . .  . 
Window frame, metallIc, E. G. Budd . . .  . 
Wire clamp, O. E. Lewis . . . . . . . . . . . . .  . 
Wire coupling, P. W. Hutchens . . . . . . . . .  . 
Wire twisting and cutting tool, H. W. 

861,439 
861 ,928 
861,542 
861,623 
861,777 
861,976 
862,062 
861,653 
861,262 
861 ,301 
861,5"{3 
862,082 
861,728 

The Varnish that lasts longest 

'Made by Murphy Varnish Company; 

Peerless Balanced 
Blow=off Cock 

�iliiiiii .. ;;;;;;;)
Does not Leak l 

III Does not Bind I 
Does not Clog I 

Stops Waste I Easy to Operate I 
No Packing I Balanced by Pres­

sure I High-grade Materiall 

Saves its cost several times a year 
in Boiler and Fuel Economy. 
The best Cock ever devised for 
high pressures of all kinds. Full 
particulars upon request. 
American Tap-Bush Co. 

l t 74 Jefferson Avenue 
DETROIT, MICH. 

Struss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  861,915 
Wire winding tool, H. J. Hjortb . . . . . . . .  861,283 Pipe Cutting and Threading Machine Woven fabric, J. K. Dalkranian . . . . . . . .  862,056 For Elther lIuud or Power Wrapper cutting · and transferring mechan-

ism, O. Hammerstein . . . . . . . . . . . . . . . .  861,835 
Wrench. See Pipe wrencb. 
Wrencb, G. C. Ferguson . . . . . . . . . . . . . . . .  861,449 
Wrencb, J. O. Lalonde . . . . . . . . . . . . . . . . . .  861,524 
Wrencb, H. Kilby . . . . . . . . . . . . . . . . . . . . .  861,868 
Writing a plurality of sIgnatures or in-

scriptions, means tor simultaneously, 
W. R. Woodward . . . . . . . . . . . . . . . . . . . .  861,417 

Writing machine, E. B. Hess . . . . . . . . . .  861,978 

DESIGNS. 
Bottle, E. T. Booth . . . . . . . . . . . . . . . . . . . . .  38,710 
Cbalr seat, wooden, G. Behm . . . . . . . . . . . . . .  38,712 
Coffee pot, F. G. Holmes . . . . . . . . . . . . . . . . . .  38,708 
Glass, plate, R. Fortemps . . . . . . . . . . . • . . . .  38,713 
Pencil tip, lead, L. Sollnger . . . . . . . . . . . . . .  38,711 
Pin or brooch, A. E. Colburn . . . . . . . . . . . .  38,705 
Plate, M. J. Mullins . . . . . . . . . . . . . . . . . . . . . .  38,709 
Teapot, F. G. Holmes . . . . . . . . . . . . . . . . . . . .  38,707 
Teapot or similar article, L. Rouquart . . . .  38,706 

TRADE MARKS. 
Antiseptic wash, W. E. Lewis . . . . . . . . . .  64,262 
Batteries, dry cell, Wilson Electric Mfg. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64,182 
Beer, Seattle Brewing & Malting Co. . . . .  64,228 
Beer aud ale, Bartholomay Brewing Co . . .  64,188 
Boots and shoes, leather, International Shoe 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,195 
Boots and . shoes, leather, Endicott-Johnson 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,219 
Bread, F. Wedehase . . . . . . . . . . . . . . . . . . . .  64,294 
Bread, Papendlck & Co. . .  . . . . . . . . . . . . . .  64,314 
Butter, S. J. Stevens Co. • . . . . . . . . . . . . . . . .  64,266 
Butter, process, American Farm Products 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,252 
Cake molds. Iron, Allred Andresen & Co . .  64,158 
Canned fruits and vegetables, Waples-Plat-

ter Grocer Co. . . . . . . . . . . . . . . . . . . . . . . . .  64,293 
Canned. smOked, pickled, and preserved fisb, 

A/S, The Bergen Canning Co . . . . . . . .  64,268 
Cards, playing, United States Playing 

Card Co. . .  . . . . . . . . . . . . . . . . . . . . .  64,231, 64,232 
Cigarettes, Cigars, and tobacco, African 

Cigarette Co. . . . . . . . . . . . . . . . . . . . . . . . . .  64,269 
Cigars, cheroots, cIgarettes, and tobacco, 

W. T. Donovan . . . . . . . . . . . . . . . . . . . . . .  64,306 
Cbeese, S. J. Stevens Co. . . . . . . . . . . . . . . . .  64,265 
Cheese, A. Etbrldge & Co. . . . . . . . . . . . . . .  64,282 
Chemical preparation, certain, Dampicide 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,305 
Cbucks, Morse Twist Drill & Machine Co., 

64,172, 64,173 
Cleaning and pollsblng preparations, de-

tergent, Katbalro Cbemlcal Co. 64,287 
Coal, Carney Coal Co. . .  . . . . . . . . . . . . . . . . .  64,162 
Coffee, C. M. & R. Tompkins . . . . . .  64,273, 64,274 
Coffee, Hms Bros. . . . . . . . . . . . . . . . . . . . . . . . .  64,285 
Coffee and tea, A . . Ethridge & Co . . . . . . . .  64,280 
Coffees and teas, J. L. Edwards & Co . . . .  64,258 
Collars and cuffs, textile, J. Wanamaker. 64,204 
Combs, tortoIse shell and horn, Aberdeen 

Comb Works Co. . .  . . . . . . . . . . . . . . . . . . . .  64,184 
Condition powders, K K K  Medicine Co. . .  64,286 
Cotton linings, F. Butterfield & Co. . . . . . .  64,216 
Couches, chairs, and lounges, J. Flindall. 64,163 
Cutlery, Joseph Rodgers & Sons . . . . . . . . . . .  64,169 
Cutlery, etc., Jonas & Colver . . . . . . . . . . . . .  64,244 
Dentifrice, A.. Westlake . . . . . . . . . . . . . . . .  64,326 
Depilatory, On-Rlah Co. . . . . . • . . . . . .  , . . . .  64,263 
Diuretic, El. Blscboff . . . . . . .  " . . . . . . . . . . .  64,272 
Draft regulators, S. P. Smith . . . . . . . . . . . . .  64,230 
Drinks, mixed, Wm. B. Riker & Sons Co . .  64,207 
Engines, portable and traction, Avery Man-

ufacturing Co. . . . . . . . . . . . . . . . . . . . . . . . .  64,160 
Eyeglass guards, F. A. Hardy & Co. . . . .  64,220 
FabriCS, bleacbed, unbleached, dyed, and 

printed textile, A. G. Hyde & Sons, 
64,233, 64,234 

FabriCS, textile, A. G. Hyde & Sons . .  64,183, 64,208 
Feed, mixed, Lawrence & Hamilton . . . . . . .  64,311 
Files, letter and document, C. H. Besly, 

64,296 to 64,304 
Fire bose, H. J. M. Howard . . . . . . . . .  " 64,168 
Flour, wbeat, Hunter Milling Co . . . . . . . . .  64,310 
Flour, wbeat, New Era Milling Co . . . . . . . .  64,312 
Flour, wheat, Excelsior 111m Co. . • . . . . . .  64,322 
Foods, certain cereal, American Cereal Co. 64,270 
Foods, certain cereal, Everett, Aughen-

bangh & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  64,307 
Footwear, certain, Wright & Dltson . . . . . .  64,267 
Fruit syrups. California Fruit Syrup Co . . . .  64,257 
Fruits, dried, C. M. & R. Tompkins . . . . . .  64,275 
Fur coats, B. L. Price & Co. . . . . . . . . . . . . .  64,215 
Furniture polIsh, Noxal Polish Manufactur-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,174 
Gloves, kid, 1.'. N. Foster & Co . . . . . . . . . . .  64.192 
Gloves, kid, J. Wanamaker . . . . . . . . . . . . . . . .  64,205 
Hair tonic, S. Pollak . . . . . . . . . . . . . . . . . . . . . .  64,290 
Hooks and eyes, Francis · Hook & Eye & 

Fastener 0'0. . . . .  . . . . . . . . . . . . . . . . . . . . . .  64,164-
Horse and mule shoes, Standard Horse Shoe 
. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,177 
Hose. woven, H. J. M. Howard . . . . . . . . . . .  64,167 
Insulated wires, cables, and cords, W. M. 

Hablrsbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,166 
Knit underwear, Brill Brotbers . . . . . . . . . . . .  64,190 
Knitted underwear, G. Rockwood & Co . . . . .  64.202 
Knitted underwear. Lesber-Ralg Knitting Co. 64,223 
Knives, razors, forks, and SCissors, Van 

Camp Hardware & Iron Co. . . . . . . . . . .  64,318 
Laces, Aitken, Son & Co. . . . . . . . . . . . . . . . . .  64,185 
Laces, H. Herz . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,194 
Leatber deanlng, preserving, and pollsblng 

pollsbes. E. H. Brown . . . . . . . . . . . . . . . .  64,255 
Leather, oils and greases tor stuffIng and 

finlsblng, Sterlln� 011 Co. . . .  : . . .  " . .  64,179 
Lubricating compounds, F. M. Linderman. 64,171 
Matches, Iil, B. Wagner . . . . . . . . . .  64,247 to 64,249 

This machine is the regular hand machme supplied 
with :\ power base, pinion, countershaft, etc., and 
e."I.n be worked as an ordinary pow,er 
machine or t..'lken from its base for 
use M a band Dl."I.cnine. Pipe l,( i!1' 
to 15 In. diameter h3.ndleJ easIly 1Il 
small room. lUU8trated catalogue­
price list free on application. 

THE CURTIS & CURTIS CO. 
6 Garden St., Bridgeport, Conn. 

RADIUM AND THE RADIO-ACTIVE 
Substances. No better or clearer scientific account bas been publisbed tban that contained In SCIENTIFIC AMERICAN SUPPLEMENT 1 429. Thp. pAper presents all that 1s at present known about radium and the radio­active substances. Price ]O cents, by mall. 1I1unn & Co., 
861 Broadway, New York City and all newsdealers. 

GOES LIKE SIXTY $60 SELLS L I K E  SIXTY 
SELLS FOR SIXTY • 

G I LS O N  
I f  s o  we can suppiy you. All size_ 
m o u n ted and u o ,nouD ted, alway! kept io stock. R9member, we make a specialtyof 8electin� stones for al1 spe­
cial purposes. Strut for catalogue U 1. " 
The CLEVELAND STONE CO. 

2d Floor. Wilsh ire. Cleveland. O .  

THE FRICTION DRIVE CAR 
5 

New Models 

No Fixed 
Speed 

Any Speed 
Desired 

Our New 
Art Catalog 

Now 
Ready 

� 
.35-40 H. P. 4-cylinder Rutenber Motor: Seven passepger, side entrance-Tonneau. Wheel base 

106 Inches: Lambert Patented FnctIon Dnve TransmIssIon, etc. Model uG" is the Greatest Value 
for the Pnce ever offered to the automobile huying public. Write for detailed description. 

. 25-40 H. P. 4·cylinder Rutenber Motor. Our "Shaft Drive" Car, Lambert Patented Friction 
Dnve TransmisslOn, etc. Write for detailed description. 

""" Dealer Agents Wanted in territory not already closed. WRITE US NOW. 

LAMBERT CHASSIS 
THE BVCKEYE MAN VFACTVRING CO., Anderson. Indiana. V. S. A. 

Member American Motor Car Manufacturers Association, New York. 
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The 
favorite 

LLG-IN . 
There are diffe r e n t  grades of 

LLGINS-different priced LLGINS 
- but each one carries with it the 
reputation of all the others. 

The LLGIN reputation is well­
known-it stands for accuracy, relia­
bility, dura bility. 

An LLGIN that is in great favor 
is the G. M. WHEELER GRADE, 
a finely adjusted, 17 jewel movement 
and priced within the reach of every­
one. 

"The Watch that's l1ade 
for the l1a;ority. " 

The G. M. WHLLLER GRADL 
LLGIN has long been known for its 
accuracy and is now made in the 
popular thin models and small sizes. 

Ask to see it - its value will sur­
prise you. 

E L G I N S of equal grade and 
reasonable price for women--desir­
able new models. 

ELCIN NATIONAL WATCH CO., 
ElKin, I I I .  

LET US B E  YOU R- FACTORY 
'We estimate o n  anything you want made t o  order. 

STA lU P I N GS, MODE LS. EXPERT WORK 

m::.fn'!.�¥�ft �� ���d -rf}�::;bfs���p�e �c���Wrii�
t
��� 

THE GLOBE MACHINE AN D STAMPIN G CO. 
910 Hamilton St., Cleveland, O. 

INVENTORS We manufacture M E T A L  
.. . . SPECIALTIES of all kinds, 

to order ; largest eqUIpment ; 

��:es�s����� a��nd
b:S�rf�C� ��mp!�v��; F R E E 

THE EAGLE TOOL CO., Dept. A, CinCinnati, O. 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone .endlng a .ketch and description may quickly ascertain our opinion free whether an 

�f.iri'.:':���tl� ������!itfa�:HINBke6o��'it'P:l:,�ta 
sent free. Oldest agency for securing patents. 

Patents taken throngh Munn & Co. receive 
special notice, without charge, in the 

Scitntifit Jlmtrican. ' 
A handsomely Illustrated weekly. J,arlleot clr. 
culation of any scientific journal. Terms, ,3 2 
year ; four months, ,L Sold b:,r all newsdealel'8. 

MY!! t��o!�::s:!lW!lWk 

Scientific American II I 

Mea ta, fresh, smoked, and cured, Charles 

Med�1::1h 
c�mp����s.  COcen;���: ' ';�p��i;e

'
r�: 64,321 

and volatilizera for, Vapor-eresolene Co. 64,246 
Medicinal compound, certain, .J. Baker . . . .  64,253 
Medicinal compounds, certain, W.' E .  Lewis . 64,261 
Medicinal pre para tiOD, certain, Shirey & 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,292 
Medicinal preparation for the treatment of 

abscesses, E. Reyer . . . • . . . . . . . . . . . . .  64,291 
Metal goods, certain, Pittsburg Valve, 

Foundry and Construction Co. . . . . . . . .  64,175 
Ovens, E .  A. C. Petersen . • . . . . . . . . . . . . . . . .  64,225 
Paint, mixed, Starkweather & Williams Co. 64,178 
Paper, toilet, C. G. Mortimer . . . . . . . . . . . . .  64,199 
Paper, writing and printing, Worthy Paper 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,319 
Pasteboard, McEwan Brothers . . . . . . . . . . . .  64,196 
Peaches, fresh , Chandler Nursery Co. . . . .  64,276 
Pencils, lead, Eagle Pencil Co. . . . . . . . . . . .  64,279 
Pepsin, S. E. Ullman . . . . . . . . . . . . . . . . . . . .  64,317 
Perfume mixture, breath , Moxit Chemical Co. 64,313 
Petticoats and outer skirts, Gilbert Manu· 

tacturlng Co. . . . . . . . . . . . . . . . . . . . . . . . .  64,193 
Pianos, Schumann Piano Co; . . . . . . . . . . . . .  64,245 
Pills, J. Alexander . . . . . . . . . . . . . . . . . . . . . • .  64,251 
Pine extract pastils, C.  E. Fulford, Ltd . . . 64,256 
Plants, strawberry, W. W. Wallace . . . . . .  64,180 
Porter, Anheuser-Busch Brewing Associa· 

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64, 1 87 
Precious metal ware, certain solid and 

plated, J. Dixon & Sons . . . . . . . . . . . . . . 64,240 
Pumps, . J. E .  Cameron • • . . . . . . . . . • . . . . . .  64, 1 61 
Puzzles, M. M. Decker . • . . . . . . . . . • . . . . . .  64,217 
Razors and razor blades, Kampfe Bros . .  64,170 
Remedies for diseases peculiar to women, 

J.  A. Bogy . . . . . . . . . . . . . . . . . . . . . . . . . .  64,254 
Remedy for chills and fever and biliousness, 

Greenwood Medicine Co. . . . . . . . . . . . . .  64,260 
Remedy for diseases peculiar to women, A. 

P. Sawyer . .  ' "  . . . . . . . . . . . . . . . . . . . . . .  '64,264 
Remedy for stomach and bowel disorders, 

Stearns & Curtlus . . . . . . . . . . . . . . . . . . .  64,325 
Rubber. belting. hose, and packing, Republic 

Belting & Supply Co. . .  . . . . . . . . . . . . . .  64, 176 
Salve, H. L. Stplnecke . . . . . . . . . . . .  : . . . . . .  64,316 
Sausage and animal fats, bologna, 1\1. Zim-

mermann Co. . . . . . . . . . . . . . . . . . . . . . . . • . .  64 ,323 
Saw frames, hack, ""'est Haven Mtg. Co . .  64,250 
Serums and antitoxins, Jj"rederick Stearns & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • •  64,308 
Sheetings, Piedmont Manufacturing Co . . . .  64,226 
Sheetings, shirtings, drills, etc . ,  China & 

Japan Trading Co. . . . . . . . . . .  64,235 to 64,238 
Shirts, men's outer, dress, and negligee, Op· 

penheimer, Straus & Co. . . . . . . . . . . . . .  64,324 
Shoes,  leather, Giesecke-D' Oencb·Hays Shoe 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  64,222 
Shoes, leather, Clarke Bros. . . . . . . . . . . . . . .  64, 239 
Shoes of leather or cloth, Ramsfelder-Erlick 

Co. . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 ,227 
Silk piece goods and ribbon, Phoenix Silk 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,201 
Soap, David Brown & . Son . . . . . . . . . . . . . . .  64,217 
Soap, perfumed, A. & F. Pears . . . . . . . . . .  64,320 
Spices and olives, A.  Ethridge & Co. . . . . .  64,281 
Stoves and ranges, their parts and attach-

ments, Phillips & Clark Stove Co . . . . .  64,200 
Suspenders, garters, and belts, C .  Bloom-

berg & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  64 , 189 
Tablets, cathartic, Keystone Medical Co . . 64 ,288 
Tea ,  Grace Brothers & Co . . . . . . . . . . . . . . .  ' 64,259 
Tea, A.  Ethridge & Co. . . . . . . . . . . . . . . . . .  64,283 
Tea. German-American Coffee Co. 64.284 
Tea, Mazawattee Tea Co . . . . . . . . • . . . . . . . .  64,289 
Textiles. certain, Hagadlne·McKlttrlck Dry 

Goods Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,309 
Thread, spool cotton , and sewing silk, Ameri-

can Thread Co. . . . . . .  64,186, 64,209 to 64 ,214 
Threshing and grain-separating machines, 

Avery Manufacturing Co. . . . . . . . . . . . . .  64,159 
Tires, elastic vehicle, Goodyear Tire and 

Rubber Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,242 
Tobacco. twist, Axton Fisher Tobacco · Go • • • 64,271 
Tonic beverage, celery, Schoneberger & 
Toni�,Ob��ilI ; ' D�w�ii: ' W;';'d' 'q.' ·6��p�j.: : ; : : ': :l!:m 
Tools, certain hand, A. W. Wills & Son . . 64, 1 81 
Veilings, net, S. Oppenheimer & Levy . . . . 64,224 
"�afHe irons, A. M .  Anderson . . . . . . . . . . . . . . 64,295 
Washing powder, J .  F. Shipley . . . . . . . . . . .  64,315 
Water, carbonated drinking, Wm. B. Riker 

& Son Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64,206 
"Tater, mineral, H. R.  MeIster . . . . . . . . . .  64, 1 97 
Waters. mineral and aerated, Cantrell & 

Cochrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 , 1 91 
Whisky. Morten & Co. . . . . . . . . . . . . . . . . . . .  64. 1 98 
"rhisky, E . .  Martin & Co. • • . . . . . . . . . . . . . .  64,218 
Whisky, Frankfort Distillery . . . . . . . . . . . . . 64,241 
Wines, port and sherry, Geo. G. Sandeman 

Sons & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,221 
Woolen , silk, and velvet piece goods, M. 

Rosenbaum's Sons . . . . . . . . . . . . . . . . . . . .  64,203 
Wrenches, Frank .Mossberg Co. . . . . . . . . . . .  64,165 
Yarn, cotton, Howard :Manufacturing Co . •  64,243 

LABELS. 
"Alice Rose , "  for canned corn, Fernald, 

Keene and True Co. . . . . . . . . . . . . . . . . . .  13,699 
"Asthma Oil Black, " for a medicinal prep· 

aration. L. E.  Moore • . . . . . . . . . . . . . . .  13,703 
"Asthma Oil Drops, " for a medicinal prep-

aration , L. E .  Moore . . . . . . . . . . . . . . . .  13,704 
"Bedford English Silver Polish , "  for a sil-

ver polish , E.  Schaefer . . . . . . . . . . . . . .  13,711 
"Bishop' s Original Cracker-Nut-Candy, "  for 

a .  confection, F.  p. Bishop . . . . . . • . . . .  13,700 
"Burk's Boiled Ham , "  for smoked and 

{.ured . meats, L. Burk . . . . . . . . . . . . . . .. . 13,694 
"Burk 's Lunch Roll , "  for smoked and cured 

meats; I, . . Burk . . . . . . . . . . . . . . . . . . . . . .  13,695 
"Canoe Girl , "  for candy, National Candy Co. 13,702 
" CarnIval, " for canned corn, Fernald, Keene 

& True Co. . . . . . . . . . . . . . . . . . . . • . . . . . .  13,698 
"Cuttle' s  Anti·Shrink Compound tor Wool· 

ens, " for a compound for woolens, Home 
Laboratories . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,712 

"Dr. Gottleib Hermes' Universal Pills, " for 
pills, F. J. Hermes . . . . . . . . . . . . . . . . . . .  13,707 

"Elk Brand , "  for meats, Northwestern Pro-
vision Co. . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . .  13,696 

"Feist Natural Gas Mantle , "  for �ncan· 
descent gas mantles, Feist Gas Mantle 
Manufacturing Co. . . . . . . . . . . . . . . . • . . . .  13,710 

"Ginsing , "  for beverages, GInseng Products 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,708 

"Lorcer, good for all belts leather and rub­
ber , "  for a dressing to stop the slip-
ping ot belts, A .  Sommer . . . . . . . . . . .  13,713 

"Oriental Ointment, "  for a medicinal oint· 
ment, H. A. Ingmand . . . . . . . . . . . . . . . 13,705 

"Poland , "  for canned corn, F(�rnald, Keene 
& True Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  13,697 

"Sigari Toscani , "  for cigars, P. Capobianco 13,709 
"The Debutante," for candy, National Candy 

Co. . . . . . . . . . . . . . . . . . . . . . . . .  " . . • . . . . . .  13,701 
"Tiger Fat Salve , "  for salves, W. A.  Gray. 13,706 

PRINTS. 
"Eve ,  T h e  Texas Mi-Cro-Line Girl," for 

proprietary .medicines, Mi·cro·Iine·Medi-
cine Co. . . . . . . . . . . . . . . . . . . . • . • . • • . . . . . .  2 ,067 

·"Fashionable Coat Sleeves Fall and Winter 
1907-08," for coat sleeves, Ed. V. Price 
& Go . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,068 

"Men' s and Boys' Apparel," for men's and 
boys'  apparel , H. C. Lytton . . . . . . . . . .  2, 070 

"Parisian Chocolate Co. , "  for chocolate, F. 
A. Rbodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 , 066 

"What Will the Harvest Be ?" for men ' s  
a n d  boys' coats, Vf'sts, a n d  trousers, 
Ed. V .  Price & Co. . .  . . . . . . . . . . . . . . . .  2,069 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. , 361 Broadway, New 
-York. Ca.nadian patents may now be obtained by the in­
ventors tor anv of the inventions named in the tore­
going list. �

For term � and further particulars 
address Munn & Co .• 361 Broadway, New York. 

Self-loading Rifle . 351 Caliber High-Power Model '07 
Before deciding upon a rifle (or your next: hunting trip. don't fail to 
investigate .the m erits of this new Winchester which is · reloaded by the 
re.'Coil of the exploded cartridge. There is nothing complicated, cum­
bersome or freakish about it. It is a reliable, handy gun from butt to 
muzzfe, the cartridge it shoots being heavy enough for the biggest game. 

tire"wr .fuUv ducrlblng /AlA 1'\I!e, " Th. OIl .. TIuJl .�1I.ootI Through 81«1," un! 'Upon ffl/UU" 
W I N C H E S T'E R .• R E P E A T . N e  A R M S  C O .  N E W H A V E N .  C O N N·; 

A U TO T I R E S WRITE TO PeAY For prices will surprise 
• �ou, 5tate size wanted. 

New York Sa ety B1cycle Tires - �irless. 
Never can puncture. Used by Pollee and Arm� Price $3.50 each. Money' back on all goods if dissatisfied on receipt of goods. 

A. H. KASNER, Largest Tire Dealer In United 5tates, 152 Church Street. New York City 

SEALED PROPOSALS. 
SEALED PROPOSALS will be received at the office !,f tb� LiJlht-House Engineer. Tompkinsville, N. Y.,  
untIl 1 o'clock P. M., AUllust 22, 1007, and tben opened, 
for furnishing one first-order lantern for Makapuu POint, Hawaii, J�ight-Stat1on, in accordance with speci-

��!�O�io�!ir��i�g,f m:�
i
�:h�it

h
po����lf��Rg�

a
�� ��� J .. ight-House Engineer, Tompkinsville, N. Y. 

O F F E R  WA N T E D  
for an Automaticsl Milling Macnine for Spiral Drills of 
12 millimeters diameter and down. Answer to U Bohrer. 
Ifraesmascbine," Rudolf" lllosse, Berlin, 8. "'-. 

if'��a'l:IJ:m Corliss Endnes. Brewers l� and Bottlers' Machinery. THE VlT,TER 
MFG. CO .. 899 Clinton St., Milwaukee, Wis. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Speclal llachinery. 

E. V. BAILLARD .  24 Frankfort Street. New York. 

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PA�"ER. STEARNS k CO .. 228.229 South Sireet, New York 

Machinery Wiping Towels 
Absorbent and strong. Best grade made, $4.00 per �ross. 
Discount to dealers buYin� in great gross lots: also cheese 
cloth and mill end� for WIping purposes. Large stock. 

GEORGE B. BROOKS 
29"-30� Canal !';t., Providence, R. I • •  U. S. A. 

M R . I N V E N T O R 
Send us your models or drawings for our lowest prices 
We can develop. perfect or  manufacture }' our invention 

MONARCH TOOL CO. , 128 Opera Place, Cincinnati, O. 

Experimental & Mode l  Work 
Cir. d: advice free. Wm. Gardam & Son . 45-61 Rose St,N. Y 

D I E  r SPEC I II. L  I M O D E L S  
W O R K  I TOO LS NOVELTIES 

FXJh.  i nH"l It .\ 1  " ork f.\I· tm l'ntor� 
II.  T t: H N E U  TOOL eo., �1 ;; �. CHilt on !St . . <'101<-11,,0 

n �n��!k��!�������!�i�: 
25c. Parlor Tricks Catalogue, free. 

MARTINKA & CO . . Mfrs .. 400 Sixth Ave., New Y ork 

To Manufacturers and Inventors 
We are particularly w�11 equipped t'or undertaking the 

sale of American manufactures marketable in Europe. 
We have a department for adjusting your claims 

�8inst Continental firms. 
We exploit American inventions, wbetber alread7' 

patented here or not. 
We are not hAgents," and can furnish satisfactory 

references. 
UNITED STATES IMPORTING COMPANY 

Hamburg, XV, Germany 

=---- T H_' S C H W E R D T L E  5 TA M [>  C O  �. "TEE L  5TAM P S ,  L E T T E R S  & F I G U R E S  � B R ' D G E. P O RT C O N N  

DRYING MACH· INES For all kinds of ", ..... 
ular materis.ls. S. E. 

Worrell,Hat1nibal,Mo. 

Telegraphy Circular free. Wonderful 
automatic teacher. 5 st:<:I€II 
*2 up. OMNIGRAPH CO • •  Dept. 52, 89 Curt. 
landt St • •  � ew Y ork� 

.;. NOVELTIES &. PATE NTED AR'tJCLES 
• 'NUFACTa�ED qv C -q:<;i":' PoN�H:�r, O'ES, SPECIAL MAi!HINERY. ·  

l,Il..KQ!lIGSLO!A! SlAMPING & 1(;C "JPRKS, CL,EVE �l<NI4 O. 

W H N R t to add when mak-
in� y ou Prices on e ave 0 en DIes or Stamping. 

LARIMER MFG. CO., Eola, III. (near Chicago) 

MASON 'S  NEW PAT. WH IP  HOISTS 
Save expense and liahllity inCident t o  Elevators. 

Adopted by principal storehouses in New Y ork & Boston 
Manfd. by VOLNEY W. MA SON & CO., Ine. 

Providence. M. I., U. 8. A. 

C EMENT BOOKS.  �.7 �e;;'�nrosl�::'v�1�ec::� 
strnction, SOc. ; Remforced Concrete Construction, *�.50 ; Hol­
low Concrete Block Building Construction, We. Sent postpaid. 

EMENT AND ENGINEERING NEWS, Chicago, I I I .  

Cross' $30 Real Estate Course Free 
The identical conrse so widely advertised and sold 

for '30 given FREE OF CHARGE to readers of our 
Great New Real Estate Monthly. Send for FREE 
COP Y at once. Address. THE MODEL MAGAZINE, 
Le:)t, 78, WASHINGTON, D. C. 

CEMENT ..... 
Its Chemistry, Manufacture, a.nd Vse 
SCIENTIFIC AMERICAN SUPPLEMENT 

1 372 contains an article by A. D. Elbers 
on tests and constitution of Portland ceo 
ment. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1396 discusses the testing of cement. 

SCIENTIFIC AMERI CAN SUPPLEMENT 
1325 contains an article by Professor 
William K. Hatt giving an historical 
sketch of slag cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
955 and 1042 give good accounts of ceo 
ment testing and composition, by the 
well-known authority, Spencer B .  New­
berry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and ]511 present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico·chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLE1.fENT 
1491 gives some fallacies of tests or· 
dinarily applied to Portland cement. 

SCIENTIFIC AMERIC.�N 8 UPPLEMENTS 
1 465 and 1466 publish an exhaustive 
ill ustra ted account of the I<Jdison Port­
land cement works, describing the ma­
chinery used. 

SCIENTI F I C  AMERI CAN SUPPLEMENT 
1519  contains an essay by R .  C.  Carpen· 
tel' on experiments with materials which 
retard the activity of Portland cement. 

SCIENTIFIC AMERI CAN SUPPLEMENT 
1561 presents an excellent review by 
B rysson Cunningham of mortars and ceo 
ments. 

SCIENTIli'IC AMERICAN SUPPLEMENT 
1533 contains a resume of the cement in­
dustry and gives some vduable formulre. 

SCIENTIFIC AMERICAN SUPl"LE)fENT 
1575 discusses the manufacture of hy­
draulic cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
lfi87 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 

Any one of these Supplements will be sent for 10 cents. The entire set 
costs $1. 60, and constitutes an invaluable text book on the subject. 

Order from your newsdealer or from 

MUNN & COMPANY, · 36 1  Broadway, New York 



I I .'t, 

Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. .;1.' .;1. .;I. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting. Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. .;A .;A .;A .. � .;A' .;A .;A 

NEW YORK 
PACKING 

BELTING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New York 

• •  L I B E RTY B R AN D " 
Steel Letters and Figures 

I'fbn.d. ' Are the be8t made. Warranted � band.c�t on be8t tool 8teel. Put • up In poli8hed hardwood boxes. 
� - Are Bold by leading hardware 
fA dealers. ' .  . 

� , ALLEN. DOANE & CO .. 
Boston, Mass., V. S. A .  

Fine steel letter-cutting- of-�Il kinds--: special prices-to-tooismif,hs.- --
Warranted Dame stamps for marking tools mailed anywhere l'ic. per...'�tt.er 

Scientific American. 

Four_Cylinders-20 Horse Power 

No new car ever put on the market, even with the advantage 
of a great name behind it, has taken such a prompt and firm hold on ex­
perienced, critical motorists. Every day increases its lead. The new Model 
G stands alone at $2,000 as a value impossible to produce anywhere except 
in the largest, best equipped automobile factory in the world-classing with : 
automobiles of. twice the price. 

Has the toughness, staying power, sensitive ' control, 
marvelously smooth running qualities of all Cadillacs. 

Shaft drive ; newly designed selective type sliding gear transmission ; high speed with 
no gears in mesh ; spirited in design as well as action ; abundant 'bill climbing power. 
Demonstrated by nearest dealer. Catalogs of this and other models as follows : 
MOd(�a�Io�O G�J): 4·C,.lInder Touring Car ; $2,000 Mnd(�":!�:�l�Nr: 4.(:,.lInder Touring (;�r ;  $2,500 
Model I-I0 h.p. '.Passenger Car; $950 (Catalog M-N). Model K-tO h. p. llunabout ; $800 (Catalog M-N). 

F. O. R. Det,rolt ; Lamps not Ineluded. 
Send for Catalog of car tn which YOlt are interested. 

CADILLAC MOTOR CAR CO . •  Detroit. Mich. 
Member Assocz'at£on Licensed A uiotlZobiie Mfrs. 

Time and Tempe,ratf!, .. .,-e 
. . � . � 

20 minutes 

20 minute DevelopmEmt at a . 

teml?erature . of 650 with 
·
the 

KOD" A: : K· ' , . . . . . . ' . . . . . , -

o • • • • • • • • • 

TANK. gives . better ·results · 

than'can be, ohfuined .bY harid� · 

. The ��periet,ce is in the Tank. 
�odak Tank Developers are made in sizes suitable for' all Kodak and 

Browriie Films. At all Kodak Dealers. $2'.50' to $7�50; , 
'EASTMAN KODAK CO .• ROCHESTER. N. Y'; 'The 'Kodak City. 

CRUDE ASB ESTOS I. H. C. 
DI R E CT F R O M  M I N E S  

P R EPAR E D  R .  H.  MART I N ,  
ASBESTOS FIBRE OFFICE. ST. PAUL BUILDING 
for Manufacturers' use 220 B'way, New York. ' 

Saves 90% THE . DIAGRA.PH . . ;i;: '�';�����d . (la-s-o It n e E-n gtn es 
Stencil Cutting Machme are tbe outcome of, a thorough 8t';dY and a�p\icatlon of Is a saving of 90 per cent. in your the pr�nC?ip]es ' which ' underlie this c)ass of powers. 

_ Shipping Room worth considering? They are built to make certain re"sponse 'wfth' a.bundant 
Two '.rhoussnd Diagrapbs · tn use ��::�a�? '�v:ery Qall upon them, ,and. �� Jeast operating 

by tbe Large8t Houses In the United · States. 
h The ma,,;hine is so essy of operatioD, its work is 80 neat, aod !l.bove 

all it. is such a necessary addition to �n up-to-date I'Ihlpping department, 
tliat we wonder how we ever got' along without it. Our shipments look 
:h��!I�te

a
;o���

te:'q��:; �it�r:::l;l�����:�;�mvai::lit!: �iDC:m���: 
CAieago, Ill. 

JU8t a word will bring O)ll' free lllu8trated booklet 
describing the Diagraph and our U No Error " Hystem 
of sbipping goods. 
American Olograph Co •• 10 N. Zd St., St. Louis. Mo •• U. S. A. r ...... ""''' ............ ....................... ......... ·· .. '''''o . .  ·i .. o .. s· .. 1 
i ENGINES' � 
� , .. Best by Every Test " § 

;i:�:: ____ :
"

" 

, �:;i��:���rde: la���
' ; 

6 and 8 h p are handiest on the market. Ready to run-
nothing to set up. Can- be moved anywhere. One pail of 
water euough for 3 bours, Send for our catalofue 3 to 50 
h. p, engines. U. S. Gov't Report says : 

Olds Engines are " best by every' t�st." 
OLDS (JAS POWER CO., 958 Seager St.; Laftsing. Mich.' 

�lllnllllullllllll"III.I.IIIIIIIIIIIIIII.lII1III1II1II1111111IIIIIIIIIIIIIIIIIIIIIIIIII1I1111111111111I11IIii 

�:���w1�!Moti'on Pictures - . ,  
NQ EXPERmNCE NECESSARY 
&s our instruction Book and 
HBuainess Guide'� tells alL We 
�h Cqmpl�to OUtJItB with 
Big Advertising Posters, etc • 

• Humorous dramas brimful offun. 
travel. history, religion, temper.' 
ance work and songs illustrated. 
One man can do it; Aetom.b1ng Opportunity in any locality for 
a man with a little money to show 
in churches. school houses, lodge 

halls. theatres, etc. Big pro4t1 each enterta.inment. Others 
do it, why Dot you? It's easy; write to us and we'll tell you 
bo!". Cat&1ogue tree. 
UllS!IIENT SUPPLY co. 467 Cheminl B .... BJd4.. CBlCAGOo 

U'SE GAS. GASOLINE o� -ALCOHOL 
I. H. C. englne8 are built Vertical 
In 2' and s.:H. P.. and Horizontal 

��i��i:&���: a�':id 2f.J?l.t�le) In 4, 6, 

A deJ)lOn8tration and catalog with particulars can be 
����Y

o'ilt��� on I. H. C. local agent.. Or add'resa t.be 

The International Harvester Company of America 
(INCORPORATED) . 

l' C lIon roe Street. Chlcarro, 111., U. S. A. 

T H E  " · L E A D E R . "  
- Built like a walch. Beautifully Finished: Accu. 
rately Constructed. Light, Strong, Reliable and 

Noiseless in operation. ' Suitable for lau'nches 
!r.om 15 to III, feet iu length. Price complete, 

f. j;) net. no d;3Count. Thoroughly �uaraDteed. 

T orpedo Swimmip.g J .  , 
, Non·absor:'ent vegetabl,e 

fibre, covered with special 
waterproof' Inilterial. Will 
not :<yate,c.log . .. Will fioat 4co 
_pounds ltve weight. Sample 

CLAUDE SINTZ, · , " pr,epaid' mail. 90 Cents.: 

292 S: Fron! St. G rand R Id M' 
h 

,
CHIC.c\GP �L�G_ c(& ,DEc9RA1'I�G cq. 

�e:�;:;nS�;�1i��rd��1
. 
M���la�et

t:r��s��Ptl�e Cata· 

, ap s. Ie . 2, to 19 Fulton Market, Chicago ' 

O PAQU' E PROJ ECTOR for sbowlng Pbotos, P08tal Cards, Rook Il1uatrati6ri8 , - - , an!i opaque obje"'t s on the screen in natural colors. 
WuelesB 1.'elegrapb Outfits for the ,  class room and ex-

Colleges - and I�on and Steel Labo�atorie8. New plfo
e
t������l��,

r�ut��s';' .. p.�t�\o:��:g�)J
S

f�gt���o�e:t1;gJ of tltUng negatives . .  Send for LI8tS. ' " 
W ILLIA llHS. , BROWN &; EARLE. 918 Chestnut .' .Street. , Dellt. 6 . . PJ>,iladelphia, Pa. 

The Only· True Automobile 
A:t'a Povular 'Price 

A safe, economical, reliable Automobile ; will travel 
over the worst roads or up the steepest hills. Speed up 
to 30 miles per hour. 2 cylinder; 10-12: Horse Power en­
gine. Bigges,t AutOl,nobile.value in America. Descrip_ 
tive Catalogt1� FREE. 

Everybodys 'M'otor Car Mfg. Co. 
40( N. Broad�ay' ST. LOUIS. U. S. A. 

�flB.,r , . .. Friction-
Flyer." 

The f dmous "fri(tion-Drive" (dr 
IS INDORSED AND RECOM­
MENDED BY A M E R I O A ' S  
G R E  A T E ,S T MEOHANICAL , 
EXPERTS. WRITE FOR OUR 
ART OATALOGUE " S . "  

The Buckeye Manufactu ring Co. 
Anderson. Ind .• V. S. A. 

Members Amerk�n Motor Car Mfrs. Association. 

Mah'e 'a Motor Boat of any B-a�t in 5 Minutes 
Here's a' little, 2,h.  p." marine motor 

(40 lbs. complete) that you can 
to the stern post of 

your boat in 5 minutes 'with. 
out any tools. Drives an I8-
ft. row boat 7 miles per hour 
(runs 8 hours on one gallon 
gasoline). Can be detachc�_ 
from boat just as quickly and 
stored in box in which it is 
carried. Simplest motor made 
-does not get out of order. 
��i�", 

,
for catalog with full 

ATERM,A:N, MA·RlNE, MOT,OR CO. 
1509' F�rt St. :W��t;� .. trqit. Mich. 

LONG 
CUT 41 

300.000 DOWSERS IN USE. 
Every User of Gasolene Send for Cataloz C. 

S. F. BOWSEIt k co.,' IDe., 14.14 Thomas Str�et, Fort 'fayoe, Ind. 
. . . '  " , 

. .. .. Io�ting the.Battery.,on tl]e Lip� " 
Is a term whlcli mean� charging a battery whil� 'the , battery is giving, 
Tte

c
���l!' B���:r'yA���;:�f!�:�h�!�t���:uo:��r ��:�;i�)r�����, 

batteriesRt the'same time'and rate th.�t, ', th� batteries giye Qff,c,urrtmt, t�lUS In-' 
creAsIng the battery's efficiency, 
lengt.hening its life, aurl saving charKo, 
�ify 

e
��s

n
:I!��

u
��

d
y��r

er
;�:��o�ft:�' 

mot�r boat, or stfltionary enj!ine. The,Darton Eleetrleat l(fg: Co. 
98 St. ClaIr St,. Dayt-oh, Ohio 

Battery Fans 
A big barll'llin ! W e  have left 

over Lhis seasotl s: few P.'&'W. Fanflt 
and will 8ell t4e.m at $4', each, conl­
ulete. as shown in cut . (former 
price $7). This motor 18 8trictly first· 
class and carries Q,,9-inch fan. which �ives �ne breeze on 2. 3 or 4 cella d�y 
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129 W', 31st St .. N. y� City 

·!·1 .. ····················0 ... � :- ·NAIL HO-LD'E&: • • • • : , AND SET : • THE Nail csn be driven where the' hand cannot reach, • • Don't pound your fingers. 35 centS buys it. all • • • Ord,r to-day. Catalogue No. 11 B of Fine Tools free. , • • THE L. S. STARRETT CO.. - • Athol, Mass . : .. , .....•..•••••.••.•...••. : 
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Toledo LJj Ohio,U 
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15 ,. 111 South ()llntOD Street. 




