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BRIDGING THE HUDSON RIVER. 
Since the failure of the Pennsylvania Railroad and 

other companies, that have their terminals in Jersey 
City, to build the great Hudson River bridge, of which 

so much was heard and written in the early nineties, 
the subject of bridging this river has dropped en
tirely out of sight. During the past year, however, the 
qUestion of building a highway bridge across the Hud
son has been the subject of consideration by a joint 
commission of the States of New York and New Jersey. 
This committee has recently completed its investiga
tions, and will shortly present its report. 

The original proposition for bridging the Hudson 
contemplated the construction of a colossal railroad 
bridge with a capacity for fourteen railroad tracks on 
two decks; and had this structure been built as origi. 
nally planned, and at the original date proposed, it 
would have solved at a single stroke the problem of 
direct railroad communication between Manhattan Isl
and and the West, and it would have done so for about 
<me-fourth of what it will now cost to construct the 
same number of tracks in separate tunnels beneath 
the Hudson River. 

It has never been generally understood how near this 
great enterprise came to being actually put through. 
Had it not been for the parsimony shown by the lesser 
railroads when it came to the final question of dis
tribution of cost, the bridge would have been built. It 
was the endeavor of these roads to force the Pennsyl
vaJ;l.ia Company to carry the burden of construction 
llractically alone, that led the president to abandon at 
the.�Jast minute the scheme for the construction of a 
bridge and order the construction of tunnels exclusively 
for the use af � the company. At that time real estate 
did not command the high prices which it does to-day; 
there was not so great a demand for structural steel; 
nor was labor so scarce or so highly paid. The com
!?!;.,,(I railroads would have secured fourteen tracks 
into New York city for a cost, including terminals, 
which was estimated at $60,000,000, and certainly would 
not have exceeded $100;�000,000. Two years from to
day, tb,ePennsylvania Railr9Qd, after spending $100,-
000,000, will find itself limited to two tracks for com
munication with Manhattan and Long Island; and the 
other railroads will have no connecting tracks what
�ever. 

Becallse of the great increase in the value of real 
estate, and in view of the very proper prejudice of the 
citizens of New York against the construction of via
ducts and elevated railways within the city, it would 
be impossible�either to secure the necessary permission 
for such a bridge, or interest tb,.e� enormous capital that 
would be required for. its construction. The city has 
wisely made up its mind to lllaeejlll future railways 
and terminal stations as far as possible belo'v ground, 
at least in the .lower and business sections of Manhat
tan. On the other hau.d, if the site for a railroad 
br�dge were found at the upper end of the island, 
where real. estate would be cheaper and the objections 
to a great terminal station would not be so many, the 
sta:tioll would � be too far removed from the business 
centers to serve as a satisfactory.city terminal. 

The objections against a bridge over the Hudson de
signed fOr railway purposes disappear when the struc
tUl:e is designed sin1ply as a connecting lin�k between 
th� highway systems of New York and New Jersey. 
The� objections � on the score of the excessive cost of 
the)� structure �� it1?elf; of the enormous outlay for 
dow.ntown real estate; and of the disfigurement of 
.the city by the construction of elevated railways and 
terminal buildings, are no longer formidable. If 
the bridge were built primarily as a jink between the 
public roads systems of the two States, there would be 
no necessity to locate it in the downtown district; and 
its Manhattan approach could very conveniently be 
made at street grade from the high level of the Wash
ington Heights district. Here the bridge could be 
made to serve as a part of the fine system of boule· 
Vards and driveways which extends from Riverside 
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Park into the Bronx and Westchester County; while on 
the New Jersey side connection would be easily made 
with that splendid system of roads for which New Jer· 
sey is justly famous. 

The chairman of the joint commission of New York 
and New Jersey announced that they will not attempt 
definitely to fix any particular site for a bridge; but 
will merely suggest that it be built somewhere between 
14th and 72d Streets. We are of the opinion that if 
the site of the first bridge is selected in the vicinity 
of 72d Street, its convenience and popularity would be 
such that there would be an early demand for a sec
ond bridge to accommodate the general vehicular 
traffic in the lower business section of tae city. 

. 1. I • 
SAFEGUARDS FOR THE PANAMA CANAL LOCKS. 

The engineers of the Isthmian Canal Commission 
have recognized that the absolute safeguarding of the 
locks of the Panama Canal against destruction by 
steamship collision is one of the most vital problems in 
the whole of the canal enterprise. When theCommis
sion announced its decision in favor of constructing a 
lock 'canal, in which the summit level was to consist 
of an inland sea held at an elevation of 85 feet and 
entered by three stupendous locks in flight, a storm of 
criticism was aroused against the plans on the ground 
that an accident might result in the carrying away of 
the locks, the emptying of the large high-level lake, 
and the wrecking of the whole enterprise. The most 
weighty criticism came from Mr. Hunter, the Chief 
Engineer of the Manchester Ship Canal, and a mem
ber of the consulting board, who drew attention to the 
fact that there had been several accidents on his own 
canal by collisions of steamships with lock gates which, 
for the time being, had tIed up traffic on the whole 
canal. 

During the past six months, or since the plans 
for a high-level lock canal were adopted, the Isth
mian Canal Engineers have been giVing very careful 
study to the question of safeguarding the locks, both 
against collision and against the disastrous effects 
which would ordinarily follow if one or more of the 
lock gates were carried away. Among the devices for 
preventing colliSion, which have been made the sub· 
ject of study, the most promising is that calling for 
the proviSion in front of each pair of lock gates, and 
about 50 feet therefrom, of a pair of safety gates, which 
a vessel, entering the lock too quickly, would have 
to carry away before she could collide with the lock 
gates proper. The protection afforded by these gates 
would be twofold. In the first place, a vessel would 
exercise as great care to avoid hitting them, as if they 
were the actual gates that held the water in the lock, 
since collision with them would in any case result in 
serious damage to the ship itself. In the second place, 
these gates, because of their enormous structural 
strength and the great resistance which they would 
offer to an end-on blow, would suffice, even though they 
were carried away, to absorb the remaining momentum 
of the ship. 

In addition to the gates, a system of control by means 
of powerful warping and snubbing devices is being 
developed, these latter bBing installed upon the mas· 
sive concrete masonry which forms the side walls 
both of the entrances and the locks themselves. One 
method under consideratjon contemplates the use of 
powerful friction drums, working on the same princi
ple as the friction drums used to ease the strain in 
towing during heavy weather at sea. Cables led from 
these drums, which would be securely held in the 
masonry, would be made fast to the ship, and as they 
unwound, each cable would exert a retarding pull on 
the ship of from five to ten tons. This control would 
be positive, and sufficient caNes could be made fast 
aboard to give absolute control of the largest vessel. 

The carrying away of a lock gate would be a calam·� 
ity, not because of the value of the gate itself, but be
cause its destruction would cause a rush of water that 
might sweep out the whole flight of locks and result 
in the loss of the whole 37 miles of summit level. 
Consequently, in addition to making provision, in the 
way of safety gates and elaborate braking devices, to 
prevent collisions with the gates, the Commission engi
neers are making a careful study of various devices 
by whiCh, should the gates be broken down, a bar
rier could be interposed back of the gates at the 
entrance to the locks, which would close the entrance 
and hold back the water. There are three principal 
methods under consideration. First, the use of huge 
caisson cylinders, which could be floated across the lock 
entrance and close it in much the same way as the 
caisson gate closes a drydock; second, the use of an 
emergency swing bridge carrying vertical gates; and 
third, the use of a special type of hinged swinging 
gates. 

If cylindrical caissons were used, they would be 
placed either horizontally or vertically. In the hori
zontal system a cylinder 46 feet in diameter, which is 
the depth of the water in the lock entrance, and 
slightly longer through its axis than the width of the 
entrance, would normally lie in a transverse sunken 
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pocket, built transversely to the axis of the lock, and! 
sufficiently deep to allow the cylinder to lie submerged 
below the 45-foot level. Should a lock gate be carried 
away, this cylinder would be rolled up out of its pocket 
on an inclined plane, until it rested upon the bottom,� 
with its ends bearing against suitable shoulders built 
for this purpose in the side walls of the entrance. A� the 
cylinder would be built with a diameter slightly greater 
than the depth of water in the entrance, it would serve 
to effectually close the channel and hold up the lake 
level until repairs had been effected. The rolling of 
the cylinder, which would be water-ballasted suf
fiCiently to give it a slight margin of submergence 
weight, would be done by means of heavy cables passed 
around the ends of the drum and operated by powerful 
winches suitably placed on the shore. Another plan 
under consideration contemplates the use of two verti-� 
cal cylinders which normally would stand in vertical 
pockets formed in the side walls of the entrance. Each 
cylinder would be slightly smaller in diameter than 
the width of the entrance so as to secure a slight re
sultant horizontal pressure when they close, and pro
vision is made for swinging them out of their pockets 
until they meet at the center of the entrance channel, 
where they would form a barrier to the flow of water. 

Another method contemplates the use of two vertical 
sectors of cylinders, hung on heavy pinUes at the side 
walls of the entrance and normally swung back intO' 
pockets out of the way of the traffic. Should a vessel 
collide with a gate and be sunk in the channel, these 
gates would be swung shut until they met or closed 
against the sides of the sunken vessel. The advantage' 
of this type of gate is that, as the resulting thrust is 
normal to the curved upstream faces of the gates 
there would be no destructive impact as they swung 
together in the face of the rush of water. 

Another most effective method of holding back the 
lake would be the provision of a swinging bridge, 
mounted on a turntable, and corresponding, in its con-� 
struction and operation, to the ordinary swing bridge, 
over <t navigable waterway. In case of accident, One' 
arm of the bridge would be swung across the 100-foot 
opening of the entrance, until it brought up against 
an abutment formed in the Opposite side wall. From� 
the bottom of the arm, which would be a steel truss of� 
great strength and rigidity, would project a series of 
vertical steel guide pockets, reaching down the full 
45-foot depth of the entrance, and bearing on a bottom 
sill. In case of accident this arm would be swung 
across the entrance, and a series of steel curtains would 
be lowered until the flow of water was entirely shut off. 

It will be seen from this outline of the studies which 
have been made of this problem, that the destruction 
of the lock gates would not necessarily involve the 
washing away of the whole flight of locks and the 
emptying of the summit level lake. The devices w.hich 
we have above described are, it is true, of gigantie 
size, and would involve some careful planning both 
as to their construction and subsequent operation; but. 
with the modern materials and appliances which the' 
engineer has at his disposal, there is no inherent dif
ficulty in these plans to prevent the satisfactory reali
zation of one or other of them in practice. 

••••• 
AIRSHIPS IN THE FRENCH ARMY. 

The French army seems to have taken the lead in 
the way of practical use of airships for military work, 
and will soon have two airshipS in actual service. It 
will be remembered that the first one of these, the' 
"Lebaudy 1905," which made such a fine run from 
Moisson toChalons, and a set of maneuvers at Toulr 
was turned over to the government by Messrs. Le
baudy, and the Minister of War had it stationed first. 
at the Toul fortress and afterward at the Meudon 
establishment near Paris. It is proposed to use it 
especially in order to train the aerostatic personnel,� 
and it will remain there for the instruction of the 
officers and men who are to form the first crews of 
the airships. Commandant Bouttieaux and Capts. 
Voyer and BOiS, who followed last year's tests, are 
charged with the instruction of th�, men. The per
sonnel will thus be well trained by the time the sec
ond airship "Lebaudy 1906" is delivered to the army. 
The new airship presents a great interest. M. Etienne, 
the Minister of War, having seen the value of the 
former airship during last year's maneuvers, decided 
to have a new balloon of the same kind built by 
Messrs. Lebaudy, and the new "Lebaudy 1906" is the 
development of the principles already applied with 
success by Engineer Julliot. Modifications over the 
type we have already described are made in some of 
the details. The envelope, still of rubber-treated can
vas, measures nearly 200 feet long with a large diam
eter of 35 feet as before, and a volume of 4,000 cubic 
yards. A Panhard-Levassor 70-horse-power petrol 
motor is used now, and it gives much better results 
than the 20-horse-power form used on the first airship. 
All the mechanical parts are calculated accordingly, 
and a higher Speed is looked for. Some changes have 
been made in the planes and the steering apparatus. 
As it is somewhat longer and thus has a greater vol· 
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ume, and the arrangements for ballast are improved, 
with a higher power, it should give even a better 
performance than the first, with a greater range of 
:action. Most of the maneuvers are worked by auto· 
mobile steering wheels placed near the pilot. The 
fioor of the nacelle is of steel plate. While building 

:at Moisson the construction has been kept secret for 
the most part. The most recent reports state that the 
new airship is now entirely finished, and 'it is filled 
up with gas by Ii. corps of military aeronauts com· 
manded by an officer. Then the first trials will be 
'made on all the different parts so as to show. what 
modifications may be needed. After these are made 
the final tests will take place, probably near the first 
-of December. Then the M1nister of War will take 
possession of' the airship, as has been agreed upon, 
when it will have been put in perfect shape by Messrs. 
LebaudY. It is to be known as the "Patrie," while 
the other will keep the name of "Lebaudy," and will 
be allotted to the fortified post of Verdun. Here will 
be established a well-fitted airship park which will be 
much more complete than the temporary one first set 
up at the Toul fortress. A third airship will no doubt 
be built, and will be called the "Republique." 

... /� . 
NATIONAL ACADEMY OF SCIENCES, 

BOSTON MEETING. 
1!Y WILLIAM H. HALE. 

The meeting of the National Academy of Sciences at 
Boston, November 20 to 22, was notable in several re

.spects. A majority of all the members of the Academy 
were present; forty-three papers were presented, so 
that both in attendance and number of papers all previ
.(Jus records were broken; and also a new and interest
ing feature was added in the c�nversazione, which 
means, as they use the word here, not merely a social 
gathering, such as the conversazione to which the 
British Association for the Advancement of Science 
has long been accustomed, but a collection of most 
interesting and instructive exhibits showing the latest 
phases of scientific research in many departments. 
Boston may well claim to be the best place in the world 
to hold a scientific me

'
eting, and the sessions were held 

in the most delightful environment possible-the new 
.group of marble palaces just opened for the Harvard 
Medical College. 

With so much of interest to describe and reJ)ort, no 
·exhaustive account is practicable. The topi6s·. pre
-sented cover a wide range,trom the evolutiOn of" the' 
universe to the measurement of waves of electrical 
.energy of the wireless telegraph, of but one or two 
millionths of a second duration. A very curious and 
novel theory as to the extent and nature of th,e' stellar 
llystem was advanced by Prof. George C. Comstoc}!:, to 
the effect that there is something which quenches 
iight coming from the regions outside the milky way 
than from_t"\le milky way itself; hence, that the bright 
stars in the latter may not really be larger than the 
"faint ones outside; the small apparent motion of these 
.stars is due to the fact that they are drifting in the 
s�me general direction as our sun; and there is 
reason to believe that the universe is infinite. 

Dr. George E. Hale exhibited photographs of the 
-sun taken at the Carnegie Institution in California, 
:and discussed solar spectra and their bearing on stellar 
,evolution. Photographs taken by the incandescent cal
dum vapor at different heights surrounding sun spots 
show that the atmosphere is hotter in its lower and 
-cooler in its higher strata. It is also found that the 
temperature of sun spots is so much cooler than that 
{)f the surrounding atmosphere as to allow elements 
-elsewhere dissociated to combine; n:otably oxygen and 
titanium, as the spectrum shows the presence of oxide 
o()f titanium in the sun spots. A similar evolution has 
taken place in the stars. 

Prof. William H. Pickering demonstrated by a gyro
llcope the soi'ufion of a problem Which has long per
-plexed astronomers-why the tenth satellite of Saturn 
bas' a retrograde revolution. This is really the origi
n'll!. direction: of revolution, but the other satellites and 
'all but one of the plan'Sts of the solar system have 
been caused to .. change the original direction by th'S' 
friction of the annual tide which in the' course of. ages. 

bas caused the axis of oUl'earth, as well a�' of the other 
planets and satellites to turn clear around, causing 
the rotation to be opposite to, its original direction. 
By imitating this tidal friction-producing an artificial 
tide on the gyroscope-Prof. Pickering caused a similar 
inversion of the gyroscope, 

Prof. Bailey Willis discussed heterogeneous elements 
�f the North American continent, indicating that this 
-cO'Iltinent has had five elevations and four submerg· 
.ences. 

Prof. Henry F. Osborn spoke of the American terti
aries, pointing out sev�n different successive changes 
{)f fauna due to the making or severing connections 
with different continents, so that North America has 
in turn been stocked from South America, Africa, 
again South America, and finally Europe, giving us 
from the last the types now prevalent. 

Prof. Charles S. Van Hise gave an explanation of 
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the origin of the ores of the cobalt-sl1v:et district of 
Ontario-the Nipissing mine, etc. This is the first dis
covery of cobalt of any extent in America; the only 
other important cobalt mines are in Saxony. The won
derful richness of the Ontario mines of cobalt and 
silver is attributed to the fact that the veins were 
filled as a result of two and in some cases of three 
successive concentrations. 

It was well worth a journey to Boston to hear Dr. 
Charles S. Minot discourse on the nature and causes 
of old age. He began by saying that a German phi
losopher who told a visitor in the course of a short 
visit all the system of philosophy which it had .taken 
hjm a lifetime to worll: out was angry that his guest 
could not master in so short a Hme what it had taken , ��. ' � 

him a lifetime to acquire. Dr. Minot expressed much 
the same feeling at being expected to explain in a few 
minutes what it had taken him as many years to dis
cover.. Senescence, as he explained it, begins even 
before birth. The percentage of growth of an infant in 
comparison with its whole body rapidly diminishes. 
Gl:uin,ea Jlj�s, as soon as, (hey .reco"er from the shock 
of being born, grow at the rate of 5 per cent a day, 
but at the .end of the first month this rate has fallen 
to 1 per cent, a day, Rabbits are born in a less fully 
developed cou'

dition; and th�Y grow 17 per cent f�r the 
male and .16 per cent for the female at bir'th, which 
decreases to 5 per cent after one month and to 1 per 
cent after two months. But the rate in growth is many 
fold greater before birth. On the ninth day, immedi
ately after the segmentation of the ovum is complete, 
the fretus increases in weight 1,000 per cent, but this 
rate rapidly decreases. On the eighteenth day, the 
cells have differentiated in the different organs, and 
they are seen to have a thin coating of protoplasm. 
The differentiation of the cells continues to progress 
and the amount of enveloping protoplasm to increase. 
These two kinds of change are all that Dr ... Minot has 
been able to discover; in other words, they are all 
that we know as to the changes which accompany in
creaSing age. It is these changes in cell

' 
structure, 

then, that continue to progress as age increases and 
which constitute growing old or senescence, so far as 
we know anything about it. The only period of rejuve
nation is the brief time occupied by the segmentation 
of the ovum. immedIately after impregnation. Sen
escence, therefore, begins long before birth. 

The Alpha and Omega of the programme was Alex
ander Graham Bell on aerodromics, his name occupy
ing both the first and the last place. He read only 
one' of the papers, however, in which he gave an his
torical account of the development of aerial navigation, 
and described the form of apparatus on which he is 
now experimenting in Nova Scotia. He said that the 
problem was real!y solved by Langley in 1896, when he 

., constructed a machine whi�h actually did fly, for Bell 
saw it. Langley's later and more elaborate machine 
was unduly discredited because it never was actually 
launched, and so it never had a fair chance. 

The discouraging factor of aerodromics is the well
known mathematical formula that tlie sustaining sur
faceof a machine increases .only as 'the square of its 
dimension, whereas its weight increases as the cube. 
If, then, you build your large machine in the same 
form: as a small and successful model, it soon becomes 
too heavy to rise at all. To meet this difficulty, Dr. 
Bell. decided to fasten together many small supporting 
surfaces. By this means he could increase the sup
porting surface at just the same rate as the weight. 
The best units are tetrahedra, with two faces covered 
and one face and the base open. . These are made 
about double the size oj! samples· ;Which he passed 
around; probably about eight inches: long on each edge. 
His first thought was to connect a set of these by their 
corners and to alternate this construction with open 
spaces; but he found that it was practicable to build 
up large masses of these units compactly, giving a 
great supporting power, combined with strength and 
lightness. The edges are of aluminium. The struc
ture constitutes a sort of kite, using that word as a 
suitably descriptive one, but of course not at all in the 
nature of the old-fashioned simple flying toy. 

In order to avoid needless risk ,of life, he uses his 
structures on water or at slight elevations, and kept 
capti�e. He finds it practicable to gO' at as low a rate 
as ten miles an hour, instead "of ',the kilometer a 
minute, nearly thirty-seven miles an hour, at which the 
Wright brothers operated their machine in Dayton, 
Ohio. Apparently this. high rate of speed was neces
sary to keep the machine in the air. He found also 
very recently that he could move his machine against 
a rather brisk breeze for the.

' 
reason th'at it is heavier 1" 

than the air, and momentum is the combined product 
of weight and velocity. 

On archeology, Prof. Charles P. Bowditch gave an 
extremely interesting account of the temples of the 
cross, of the foliated cross and of the sun at Palenque, 
Mexico, which showed a high degree of accuracy of 
knowledge as to periods of revolution of the earth and 
the planets Mars and Venus. 

Ellsworth Huntington, Who has recently return{Ju 

from a tour of three thousand miles in Central Asia, 
presented eviden'ce to prove that the climate of Chinese 
Turkestan has greatly increased in aridity in recent 
times. He showed photographs of villages inhabited 
from fifteen hundred to two thousand years ago, and 
necessarily requiring abundant supply of water, which 
were now in ruins, and very remote from water, in 
some cases as far as Sixty miles. 

Prof. Joseph Barrell showed how a comparison of 
sedimentary rocks over a continental area may enable 
us to discover what were climatic conditions in geo
logic ages. Periods of great rainfall were character
ized by large areas of fresh-water sedimentation, and 
those of small rainfall by a greater proportion of 
marine deposits. ' The inclosed fossils indicate whether 
they were organisms of marine or of fresh-water life. 
He stated also that about one-tenth of the earth's pres
ent land surface is desert. 

Dr. R. S. Woodward exhibited and explained a double 
suspension pendulum, devised especially in order to 
determine the rate of acceleration of the speed of a 
falling body. He avoids defects of previous pendu
lums, especially the knife-edge. His invention vibrates 
more steadily than the pendulums of the best astro
nomical clocks. 

.... , ., 
POINT S  ABOUT NEEDLES, 

BY H, R. CHRISTY. 
One needle is a pretty small item, but the daily 

consumption of .·something like 3,000,000 needles all 
over the world makes a pretty big total. Every year 
the :vomen of the United States break, lose, and use 
about 300,000,000 of these little instruments. 

Our needles are the finished products of American 
ingenuity, skill and workmanship, and yet how many 
people,"threading a needle or taking a stitch, have 
ever given a thought to the various processes through 
which the wire must pass ere it comes out a needle? 
The manufacture of a single needle includes some 
twenty-one or twenty-two different processes, as fol
lows: Cutting the wire into lengths; straightening, by 
rubbing while heated; pointing the ends on grind
stones; stamping impression for the eyes; grooving; 
eying, the eye being pierced by screw presses; split
ting, threading the double needle by the eyes on short 
lengths of fine wire; filing, removing the "cheek" left 
on each side of the eye by stamping; breaking, sep
arating the two needles on the one length of wire; 
heading, heads filed and smoothed to remove the burr 
left by stamping and breaking; hardening in oil, the 
needle is thus made brittle; tempering; picking, sep
arating those crooked in hardening; straightening the 
crooked ones'; seourir,g and polishing; bluing, soften
ing the eyes by heat; drilling or cleaning out the sides 
of . the eye; 

'
head-grinding; point-setting, or the final 

sharpening; final polishing; then papering, and final
ly, labeling. For wrapping, purple paper is used, be
cause it prevents rusting. 

There are many sorts and kinds of needles:. First, 
there is the surgeon's grewsome outfit-the probing 
needle, made for tracking bullets or hidden cavities 
of pus; the hairlip' needle, the long pins for pinning 
open wourids, the post-mortem needle of curious pat
tern. Some of these little instruments are thin, some 
are' thick; others are long and straight; others, again, 
curve once, twice or thtee times. The veterinary sur
geon has his special outfit also. ' The cook's needles 
are wonderfully, fearfully made. His larding needle 
is used to sew large pieces of meat together. The 
trussing needle is made on purpose to insert melted 
.butter or sauce right into the vitals of a Christmas 
turkey. It is hollow, and has a large opening into 
which the sauce is poured: Nor less' interesting are 
the needles which the upholsterer uses. Some are 
half curved, and some have roulld points: He has 
needles with curious eyeS-long, round, egg, and coun
ter-sunk eyes; the saine kinds of needles are used by 
collar-makers. Then there are the delicate needles 
used by wig makers, glove makers; and weavers; these 
are often as fine as a hair. The glove needl'Ss are 
splendid speCimens of skillful wOl'kmnnship; the 
finest of them have three·cornered points. The great 
sail needle, which has to be' pushed with a steel pal�, 
would puzZle' most people; so, too, the broom-maker's 
needle, which must also' be pushed with a steel palm. 
The curious knitting-machille needle, with·. its· latchet; 
the arrasene and crewel needles, and th.e 'iteedle for 
shirring machines; the weaver's pin for picking up 
broken threads, with c?an open eye in the hook. The 
long. instrument uli\�' by milliners, the ineedle of the 
rag-baler, the knife-POint ham needle ': useti in. the 
stock yards, the {astrakhan -'lneedl�theil"!� and other 
varieties do not, �all for specritl nOti�; . 

The needle, a� we see' it'.to-day, is the eVOlved pro
duct of centuries of invention. In'!ts primitive form 
it was made 6f hone, iVOrY, or WOOd. , The making of 
Spanish needles was introduced intO':'Engfantl il�ring 
the reign 'Sf Queen 'Elizabeth. Point by point the 
manufacture has improved, until the little instrument 

. is one of the highly-flnished products of nineteenth 
century machinery imd skIll. 
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THE PHARMACEUTICAL 
INDUSTRY OF FRANCE. 

BY JACQUES BOYER. 

The pharmaceutical industry 
of France is now monopolized by 
a few large firms, which supply 
all the retail dealers. The ac· 
companying photographs illus
trate the operations of the larg

est of these establishments, in 
whose works, at Paris and' at St. 

Denis, quinine and other medi· 
cines which are given in minute 
doses are made by hundred· 
weights and tons. The modest 
apparatus of the old·fashioned 
apothecary would appear quite 
insignificant beside the gigantic 
vats in which sulphite of mag· 
nesia is crystallized, enormous 
retorts in which quinine and co· 
caine are purified, and the heavy 
pestles which are always grinding 

benzoate of soda in great mortars. 
For the raw materials which na· 
ture supplies to the pharmacist are 
seldom available for immediate 
use in medicine. They must be 
subjected to various manipulations 
in order to facilitate their adminis· 
tration-or, in other words, to gild 
the pill. Let us, then, examine the 
principal modern methods of pre· 
paring various classes of pharma· 
ceutical products such as especes, 
or simple mixtures of dried parts 
of plants, solutions, distillates, ex· 
tracts, sweetened pastes, pills, 
granules, and cachets, pomades, 
ointments, plasters, and other rem· 
edies intended for external use. 

The manufacture of especes reo 
quires only mechanical operations 
without the addition of any reo 
agent. In the large herbarium 
where woods, barks, etc., are stored, 
the freshly·gathered plants are 
spread out or hung up to dry and 
after complete desiccation are tied 
in bundles and labeled. When want· 
ed for use they are comminuted 
in various ways-by shaving with 
planes (quassia, sandalwood); by 
trituratirig (Peruvian bark); by 
passing through fanning and grini· 
iug mills (flaxseed); by pulverizing 
in mortars with machine.driven 
pestles, arranged usually in batter· 
ies of four, eight, or ten; by grind
ing under millstones; and, finally, 
by sifting in order to give the 
powders the fineness prescribed by 
the "Codex." 

The mortars are of cast iron and 
are mounted on stone bases and 
covered with leather hoods in order 
to prevent the powder from scat. 
tering. The millstones are of 
granite. "Medicated waters" and "spirits'; are obtained 
by distillation. In the former water, in the latter alco-

J!'ig. o.-DistiUing Chloroform. 
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Fig S.-Cutting Out Pastilles by Machine. 

Fig. H.-Bottling Cod-Liver Oil. 

hoI is the vehicle of the medicinal principle. Both are 

made, in most caseS, from vegetable substances, either 
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fresh or dried, which are allowed 
to macerate for a period of from 
one to several days and are then 
put into a retort and distilled 

over a water bath. .sometimes 
the distillation is effected in a 

vacuum in order to lower the 
temperature of ebullition and 
prevent the decomposition of the 
essential oils. 

As a typical example we may 
take the preparation of quinine, 
the invaluable febrifuge discov
ered by Pelletier and Caventon 
in 1820. Peruvian bark, the 
source of this alkaloid, is first 
broken up; pulverized, and sifted 
by machines and then, mixed 
with a certain proportion of 
lime, is heated with heavy petro
leum oils in vacuo (Fig. 1). 
Usually, the oil required is 

pumped daily from a great tank. 

through underground pipes, to the

apparatus, in order to avoid the ac

cumulation of a large quantity of 
the inflammable hydrocarbons in 

the factory. Peruvian bark con· 

tains, besides qninine, another alka
loid, cinchonine. Both are dis
solved and extracted by the hot pe
troleum which deposits them on 
cooling. They are separated by 
converting them into sulphates and 
crystallizing the mixed solutions In 

immense vats (Fig. 2). The sul
phate of quinine crystaltizes out, 
while the more soluble sulphate of 
cinchonine remains in solution in 
the mother liquor. The former is 
purified by successive crystalliza

tions, after each of which it passes 
through a centrifugal machine 
which rapidly removes the adher· 
ing mother liquor. Finally, the
pure sulphate of quinine is spreaCl 
on trays covered with absorbent 
paper which are taken' to the dry· 
ing ovens. When completely desio
cated it is packed in boxes or in 
bottles. 

Solid extracts, dry or mOist, are 
made by evaporating vegetable and 
animal infusions, more or less com· 
pletely, in order to obtain the ac. 
tive principles of the drugs in com· 
paratively small bulk. Although 
the discovery of alkaloids, acids, 
glucosides, and other definite chemi
cal compounds in medicinal. plants 
has diminished the importance of 
extracts, pans holding from 250 tv 
500 liters (70 to 140 gallons) each, 
and retorts, one of which has a ca
pacity of 1,500 liters (413 gallons), 
are in constant use for the prepara. 

tion of aqueous extracts of coca, 
kola, digitalis, and opium, alco

holic extracts of colchicum and hyoscyamus, and essen. 
tial extracts of cantharides and male fern. The extracts 

Fig. 6.-A Centrifugal Drying Machine for Cocaine. 
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which are known as "robs" are obtained 
by the direct evaporation of the natural 
juices of certain plants, including let· 
tuce, aconite, belladonna, and hemlock. 

Some idea of the quantities in which 
certain medicines of mineral origin are 
produced may be gained by visiting the 
room devoted to the manufacture of 
kermes mineral (Fig. 3). Here we find 
twenty-five sheet-iron kettles, each of the 
capacity of 1,200 liters (330 gallons), 
which are connected by large pipes pro
vided with stopcocks so that any kettle 
can be shut off from the rest at will. 
The kettles contain a mixture of sul
phide of antimollY, carbonate of soda, and 
water, which is �led for an hour and 
then drawn off into evaporating pans of 
5,000 liters (1,375 gallons) capacity. The 
liquid is filtered while hot. On cooling it 
de'posits a light, velvety brown powder 
which, after being dried on wooden trays 
covered with paper, constitutes kermes, 
an expectorant which is given in doses of 
from 5 to 20 centigrammes (about 1 to 3 
grains) . 

Near the kermes pavilion stands a kiln 
in which 5,000 or 6,000 kilogrammes (5 
or 6 tons) of magnesia are calcined an
nually-enough to purge" );1alf a million 
persons. Twenty vats of '2:000 liters (550 
gallons) capacity are used in washing 
the carbonate of magnesia which, formed 
into loaves, is dried on shelves in an im
mense oven or hot room (Fig. 4). 

The solution of sulphate" of magnesia 
is concentrated in steam-heated kettles of 
equally great size. Thence, the liquid 
flows, through wooden gutters, to the 
crystallizing pans, from which workmen 
shovel tJ:.te beautiful white �rystals. 
Eighty thousand kilos (80 tons) of SUl
phate of magnesia (Epsom salt) are pro: 
duced annually at the St. Denis works. 

Chloroform occupies a special building, 
the windows of which are darkened by black curtains 
(Fig. 5). It is made by mixing, in a large retort, 10 
kilos (22 pounds) of chloride of lime with 3 kilos (6.6 
pounds) of lime slaked in 80 liters (22 gallons) water, 
adding 2 kilos (4.4 pol1nds) of alcohol

" 
and passing a 

current of steam through the mixture, which should 
occupy not more than one-third of the capacity of the 
retort. At about 80 deg. C. (176 deg. F.) the mass 
swells and disengages almost pure oxygen. At this 

Fig. 4.-The Magnesia Drying Room. 

Scientific America.n 421 
carbonate of potash, again separated, and 
dried over calcium chloride. As the fin
ished product must be very pure, to avoid 
the possibility of accidents in the course 
of surgical" oper,ations, the chloroform is 
rectified by; shaking with sulphuric acid, 
washed with a solution of soda, thor
oughly mixed with pure" poppy oil and re· 
distilled, the first and last portions of the 
distillate being rejected. 

Modern surgeons use cocaine so much 
that, before, leaving the anmsthetics, we 
will glance at the apparatus employed in 
the extraction of cocaine from the leaves 
of the coca plant. The infusion is filtered 
and precipitated by adding acetate of lead. 
The precipitate, after the excess of ace
tate of lead has been removed by suI· 
phate of soda, is shaken with ether, 
which dissolv�s the cocaine. The alka
loid is then converted into a hydrochlo
rate which is recovered in a pure state 
by means of a centrifugal separator. In 
one of the illustrations (Fig. 6 ) a work
man is shown removing the linen bag of 
precious crystalline flakes and spreading 
tllem on sheets of filter paper laid on 
wooden trays which will next go to the 
drying oven. 

Fig. n.-Sales Department of a Large French Drug House. 

Now let us examine the various forms 
in which medicines of disagreeable taste 
and odor are conveniently administered. 
Long ago, bitter powders were disguised 
in unleavened bread, suitably moistened. 
About 1872 Limousin, a pharmacist of 
Paris, conceived the idea of inclosing 
powders in envelopes made of unleavened 
bread. These cachets are now made in a 
mold resembling a waflle iron and con
sisting of two iron plates marked with 
little depressions. Starch paste is intro. 
duced between the plates, which are 
heated by a" gas furnace. 

A similar purpose is served by gelatine 

moment the fire is extinguished and the distillation 
begins. As soon as the sWelling has subsided an addi
tional quantity of the same mixture is introduced and 
this process is repeated until the retort is full. The 
heating is then resumed, and a mixture of chloroform, 
water, and alcohol condenses in the worm, whence it 
flows into a metallic receiver. The chloroform, being 
heavier than the other liquids, is easily separated from 
them. It is then washed by shaking with water and 

capsules which, though not attacked by 
the medicine, dissolve in the digestive fluids. Into a 
solution of gelatine and gum, kept hot by a water 
bath, a girl dips a number of little olive-shaped iron 
forms, polished and oiled, which are attached by their 
stems to holes in a plate, which the operative turns 
to and fro in order to secure a uniform coating of the 
viscous fluid (Fig. 7). The mold is then removed 
from the bath and, as soon as the coating of gelatine 
has cooled and "set," it is taken to a drying room 

Fig. 2.-Crystallizing Salts of Quinine. 

Fig. 3.-The Kermes Room. 
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which is very gently heatel>. When the capsules are 
partl y dry, but still elastic, they are removed from the 
forms and set, mouth upward, in little hemispherical 
depressions in wooden boards, each of which accommo
dates one hundred capsules. 

Women now fill the capsules with liquid medicines 
by means of pointed pipettes or very fine tubes at
tached to reservoirs, opening and shutting the stop
cock for each �apsule. This operation appears very 
simple, but considerable dexterity is required to per
form it without spilling the liquid. The filled capsules 
are then closed by brushing· the orifices repeatedly with 
the hot solution of gelatine. 

Another method, much used for ether, oil of tur
pentine and other very volatile substances, was in
vented by M. Therenot. The liquid is poured between 
two sheets of gelatine which are then pressed together 
between two plates of metal marked by small and 
opposite indentations. The sheets of gelatine being 
welded together around the indentations, the result 
is a sheet of flattened beads, or pearls, filled with 
liquid, which are connected by their edges when they 
come from the mold, but are easily separated with the 
fingers. 

Pastilles, troches, or lozenges are made by the in
genious apparatus which is shown in operation in 
Fig. 9. A paste, formed by mixing the medicine, in 
powder or solution, with sugar and gum tragacanth, is 
Imeaded and rolled into a layer of the desired width 
and thickness. This is carried, by a moving apron, to 
and between the opposing punches of the pastille ma
chine ( Fig. 8 ) . As the pastilles are cut out they are 
arranged in wooden trays which are placed on racks 
to allow the pastilles to dry. The scraps of paste are 
kneaded over and again passed through the machine. 
In this way are made the Vichy pastilles used in dys
pepsia and the pastilles of kermes, sulphur and chlo
rate of potash, which are prescribed in bronchial af
fections. 

Iceland moss and marshmallow pastes are made by 
adding the medicinal substance to melted sugar and 
slowly dropping the liquJd mixture, from a dipper fur
nished with a spout, into peculiar molds ( Fig. 9 )  in 
which they remain during their stay in the drying 
room. The molds are made by filling wooden boxes 
with fine dry starch and putting them under a press 
containing metal plungers, or forms, which make in 
the starch the cavities or molds into which the liquid 
paste is poured. 

Pills are now made by machinery. The active in
gredients are ground and mixed together in mortars 
by pestles formed of great wooden beams heavily shod 
with iron, which are moved by cams on a revolving 
shaft. Then, if the contents of the mortar, after being 
thoroughly ground and mixed, are pulverulent, gly
cerine, honey, syrup, a vegetable extract, or some other 
agglutinant is added to give the necessary consistence. 
If, on the con.!:rary, the mass is liquid or very soft and 
wet, it is thickened by stirring in an inert powder' 
su.ch as licorice or marshmallow, which is called an 
excipient. 

A stiff paste having been produced by either of 
these methods, it is rolled out into thin rods called 
"magdaleons." The pill-making machine ( Fig. 1 0 )  
consists essentially o f  two grooved plates, one of which, 
sliding over the other, divides the "magdaleons," 
which lie at right angles to the grooves, into approxi
mately spherical pjJls. 

The pills are perfected and tested by rolling them 
between a wooden disk and a metal plate and the per
fect ones are kept in lycopodium powder to prevent 
them from adhering to each other. 

Medicinal dragees are made by the process used by 
confectioners in making sugared almonds, the almond 
being replaced by a lump of stiff paste containing iron, 
mercury, anise, digitaline, atropine, or other medicine. 
The little medicated balls are put in a basin called a 
"shaker," which is heated and caused to vibrate. A 
thick solution of gum is added and then, slowly, a 
scented syrup. The dragees, polished smooth by mu
tual friction, become covered with a coating of sugar_ 
They are whitened by sprinkling starch over them in 
the "shaker" and then go to the drying oven. 

Leaving the confectionery department, let us visit 
the cellars in which oils; pomades, balsams, and oint
ments are prepared. Our attention is first attracted 
by fourteen round tanks of galvanized iron, each con
taining 1,200 liters ( 330  gallons) of cod liver oil which 
is poured into the tanks through holes in the floor of 
the building above. After remaining in these tanks for 
a time the oil is drawn off into great cemented cis
terns, two of which have a capacity of 6,000 liters 
(1,650 gallons ) .  From the cisterns it is pumped, as 

required, to the ground floor, where it passes through 
filters into a row of vats lined with zinc. From these 
it flows, through pipes that traverse the partition, to 
the adjacent bottling room shown in Fig. 11. Here 
the oil, which flows clear and limpid from a row of 
faucets over a zinc-covered table, is bottled, corked, 
capped, and labeled by girls. This rather unpleasant 
and repulsive work is done at St. Denis with the most 
scrupulous cleanliness, although the annual output of 
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the esta bJishlmmt averages 150,000 ldlogrammes ( 150 
tons) of cod Jiver oil . 

In other cellars ointments and pomades are made, 
by simple mixture, by solution, or by heating the active 
medicament with the fatty vehicle. The mixture is 
usually contained in a copper basin, which has a ma
chine-driven stirrer and may or may not be heated 
over a water bath. The vehicle most commonly used 
is vaseline, which possesses the great merit of not 
becoming rancid. 

Of other external remedies the most important are 
plasters, or cloths covered with an adhesive composi
tion. The foundation generally used is unbleached mus
lin, which has a downy surface that adheres well to the 
plaster, but silk is also employed. The material is cut 
into strips 5 meters (5112 yards) long and 20 centime
ters (8 inches) wide. On these the melted plaster is 
poured and distributed uniformly by passing the strips 
between two beveled scrapers, with their edges sepa
rated by a space equal to the desired thickness of the 
finished plaster. The coated; strips, after drying in the 
air, are rolled up and packed in boxes. 

A glance at the lavatory wj.ll complete our review of 
these pharmaceutical workshops. This is a large room 
with walls and floor of cement. The center of the 
room is occupied by cast-iron basins of a capacity of 
600 liters (165 gallons), heated by steam. The waste 
pipes are stopped with plugs of copper. Machine
driven brushes of various forms, including bottle 
brushes, complete the equipment of the lavatory. 

A word should be added about the sales department 
of the house with which this article deals_ The . de
partment occupies the great hall of the . Paris estab
lishment ( Fig. 12 ) . The three galleries are connected 
with each other and the floor of the hall by electric 
elevators which stop automatically ' at el1ch story. In 
addition, there is a powerful freight elevator which 
runs from the cellar to the roof. 

To facilitate the rapid execution of orders, the estab
lishment is divided into twenty departments, each of 
which has charge of a different class of goods and has 
its own separate organization, stores, and personnel, 
under the charge of a responsib�e chief. The depart
ments of exotic drugs and rare products are located on 
the ground floor. In the first gallery are the chemical 
products and essential oils. The poison department 
occupies a room to which only persons engaged in that 
department are admitted. On the same floor is the 
department of galenic pharmacy. Plasters, health 
foods, antiseptics, medicinal confectionerY, and various 
specialties occupy the second story, while the third 
contains the department of powders and the herbari
um. The center of the ground floor is occupied by 
numerous clerks engaged in checking and transmitting 
orders. Here a very animated scene is presented dur
ing certain hours of the day. The lifts and elevators 
are continually bringing down parcels which, however, 
are not allowed to accumulate, but go as quickly as 
they come. It is a commercial hive of intense activity. 

In order to eliminate every source of error in the 
quarter, of a million orders that are filled annually
from 500 to 600 are received daily-every order, as it 
arrives, is copied on a sheet of paper the color of 
which indicates the method of forwarding (mail, 
freight, express, or export) and marked with a serial 
number which thenceforth serves to identify it. After 
being registered, the sheets go to the city clerk, who 
copies off the articles that are to be purchased from 
other houses. ( These are brought to the hall and en
tered in the shipping register.) The colored order 
sheets then receive their shipping numbers and go to 
the ticket office, where clerks assigned to each of the 
twenty departments transcribe with manifolding pens 
the items that belong to that department. The stuh 
of the ticket remains in the office. The other part goes 
to the proper department, from which it presently re
turns, attached by a drop of mucilage to the article 
ordered. The orders are now made up on tables 
divided into cOL1partments which bear corresponding 
serial numbers. The checking cler1$:, as he inspects 
each article, detaches the ticket and places it in an 
envelope marked with the number of the order. The 
envelope then goes with the order to the packer, who 
again verifies each item at the moment of packing that 
particular article. This ingenious triple system of 
checks reduces the chances of error to a minimum 
and enables orders to be filled with accuracy and dis
patch. 

.. � . � . 
Motions in t h e  Sidereal Structure. 

BY PROF, EDGAR L. LARKIN. 

All corpuscles-electrons-atoms, molecules, parti
cles of interstellar dust, nebullB, meteorites, uranoliths, 
comets, asteroids, moons, planets, and suns, move per
petually. In this note the motions of suns, vast masses, 
only will be considered. Suns are known to be mov
ing in every possible direction, with varying but enor
mous velocities, for massive motion. In the present 
state of astronomy the ablest observers and mathema
ticians cannot detect any cause but gravitation. Many 
suns are coming toward the earth; while others are 
receding. These motions are those in the line of 
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sight and can be detected In the telespectroscope only . 
Velocities of approach and recession are determined 
by computations based on wave-lengths of light. Other 
suns traverse paths that make angles with straight 
lines drawn from the earth to them. The angular dis
placement of these can be measured with telescope and 
micrometer, without the aid of the SIJecLi·oscope. iu 
cases where suns have a parallax large enough to be 
measured, these angular velocities may be translated 
into linear.:.....to miles. The proper motions of suns are 
in every direction. Bees in a flying swarm move in 
all directions. The insects obey their wills. Suns obey 
universal gravitation. 

Suppose all matter in existence to be condensed into 
one solid globe-then the words rest and motion might 
as well be taken out of the dictionary. Imagine all the 
atoms to be as close to each other as possible; then the 
mass would be "dead," unless, indeed, co1'puscles re
volved around their central suns-atoms. Now, let the 
sphere be divided into two equal masses, separated by 
an enormous distance. Gravitation would act and set 
up motion causing them to draw nearer to each other. 
Hoth would approach a point between them-their cen
'tel' of gravity-with ever-increasing speed. Given 
original distance apart great enough, then the cessa
tion of motion at instant of collision would, by the 
law of conservation of energy, evolve heat sufficient to 
dissipate the entire mass back to the primordial cos
mical state-the corpuscular. These would expand 
through an inconceivably wide space. If the tenuity 
of the expanded mass of corpuscles should equal that  
resulting from the resolution of the matter now in the 
solar system, so that a sphere having a radius equal 
to half the distance to our sun's nearest neighbor 
would be filled with the electrons-then enough of 
them to be in mass equal to one grain, would occupy 
290,000 cubic miles ! If the corpuscles in a little 
aluminium weight used by pharmacists should be ex
panded to fill an ordinary room in a house, the rarity 
of the mass would already be beyond all imagination. 
Then what will be said of the state of the same quan
tity of matter diffused throughout 290,000 cubic miles ? 
Our two bodies will strike together ; but let a third 
body appear. All will move towarrl their common 
center of gravity, but will not collide. They will form 
a regular revolving system, and become a "triple star." 
Suppose that in the case where only two bodies were 
in existence, some unknowable force had acted at any 
time in their career, to deflect one away from a 
straight line joining their centers of gravity; then no 
('oliislon could take pla ce, they would fall into orbits 
around their gravitational center and become a fine 
"double star." A third body acts as the unknown 
force. If the third mass .is so far away that time is 
had for the two bodies to form a double star before it 
arrives near enough to produce a pronounced effect, 
the result will be a double sun revolving around a 
single. :B'or, let cosmical masses in free space be de
flected from a straight line joining their centers of 
gravity, then impact is impossible. Regular cir�uits 
will be made, in stable equilibrium, of necessity. This 
is owing to centrifugal tendency, one of the most 
potent agencies in nature. The complex curves tra
versed by three bodies before they become locked on 
regular orbits, have not been completely elaborated 
by mathematicians. 'The only possible case where an 
absolutely straight line could be traced by any cos
mical body would be where only two were in existence. 
Hence, with many billions of cosmical bodies, suns 
and worlds, curves only are moved over. And the 
curvature of these is continually changing. Thus, our 
sun is attracted this way and that, by ever-shifting 
suns, to the right and left, and its pathway is sinuous 
and wavy. Every sun in existence attracts all others, 
modifying their motions slightly. Binary and triple 
suns traverse regular ·orbits, but solitary suns, like 
our own, are not in revolution around any stable or 
permanent gravitating mass. The idea of a vast cen
tral mass, whether hot or cold, light or dark, so enor
mously massive as to be able to dominate the entire 
universe, has long been exploded. We live on an atom 
of a world revolving around a lonesome sun, some
where in the vicinity of the center of the Galactic 
Ring. A ship in mid-Pacific is not more isolated or 
lonely. Our sun's nearest neighbor is twenty-five tril
lion miles away. And on an express train with an in
cessant speed of one mile per minute, the time to go 
there would be 48,630,000 years ! From our infinitesi
mal home, we look into the most appalling solitudes 
and deeps of space, and behold myriads of suns. 
Many of them, after long-continued and laborious re
search, are found to be shifting their positions. Thifl 
displacement has been assigned by the ablest astrono
mers, for two and one-half centuries, to universal 
gravitation. Yet, letters have been received at this 
observatory, disputing this cardinal fact, saying that 
gravity is not the cause of the motion of suns. 

Lowe Observatory, Echo Mountain, Cal. 
. 4  • . . 

Aluminium absorbs nitrogen when melted. A lot of 
aluminium skimmings will give off ammonia when 
wet .... This shows that nitrogen has been absorbed. 
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The C are and (file of Spark Coilll. 
BY E. Q. WILLIAMB. 

One of the most important considerations with any 
coil is to keep it dry. Although we hear a great deal 
about waterproof coils, it is a good plan with any 
kind to keep them in a dry place, not where they will 
get hot, but where they do not get dam�, as the pres
sure of the jump spark is so high that it will run 
along a little streak of moisture almost as well as on 
a wire, and though it tends to dry up this m oisture in 
so doing it sometimes carbonizes the wood* and makes 
another path for itself. Too much care cannot be 
taken, especially on launches, to have a good place 
for the coil and battery. And here let us s ound a 
note of warning : D o  not put on over six cells of 'dry 
battery or three cells of storage;  if your coil doesn't 
work with this amount of battery in good condition, 

look for trouble in it ; increasing the voltage will only 
burn out the contact points without helping the second
ary spark materially. 

Anotber thing to be guarded against is the tendency 
to set the vibrator spring too tight, "so as to get a 
good, big spark." This is tested in the air, and when a 
big, flaming spark is secured, the operator thinks "that 
will fire anything," while as a matter of fact it will 
skip and bother on a quick-moving engine. What is  
wanted for successful running is a "quick spark," that 
will get there just when it is needed and every time. 
Such a spark is usually a small one. The adjustment 
to secure it is the f ollowing : The vibrator screw is 
drawn back until it does not touch the spring. Then 
set the spring so that the iron head is  from 1/16 inch 
to 1/8 inch from the core. Now bring the screw up 
until it touches the spring lightly, and start your en
gine ; if it skips any, try adjusting the screw a little 
tighter, but leave the spring just as weak as you can 
and not have the engine skip. In this way the en
gine will run at its highest speed, and the battery will 
last very much longer. The battery consumption can 
be frequently increased to three or four times the 
amount a coil should take, by merely setting the 
spring stiff and getting a "big spark." On the other 
hand, there is a danger of setting it too weak, so that 
when the engine stops the vibrator spring does not 
touch the contact screw, and the engine will not start. 

Another puzzling trouble to find is a wire that is 
broken in sUe the insulation. This sometimes hap
pens in the most unlooked-for places, but usually 
where the wires are moved or bent most, as at the 
commutator or where there is a great deal of vibration. 
It can usually be located by bending and pulling, as 
the wire will be very much weaker and m ore limber 
in the broken spot. The writer frequently uses an
other piece of wire, and 
"jumps" the suspected 
wire ; this tells the story 
quickly and surely, Wh!?n 
the defective ' wire is re
placed or repaired. 

Spark coils when in 
use almost always have 
one secondary terminal 
connected to the prim
ary, or "g!..9unded," as it 
is called. This ' is to re
duce the number of 
wires t o  the engine, and 
to enable the spark to 
complete its circuit. 
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Watch your spark plugs, too, as well as the spark 
points, as many a coil is  blamed on account of the 
plugs ; the outside gets greasy and dirty, \ lnen the 
spark occasionally jumps there and the engine skips, or 
if the plugs are foul, the spark cannot ignite. If you 
want soli d  enjoyment from your ignition system, keep 
everything clean and dry. 

• t . 1  • 
THE DE PLUVY DIVING DRESS. 

A novelty in the way of diving apparatus is the in
vention of M. de Pluvy, a prominent hydrographic en
gineer of Paris. This invention forms the subject of 
our cover illustration and is one which promises to be 

The Collapsible Caisson. 

of great value in salvage operations. As De Pluvy 
has had many years' experience in diving operations, 
there is no doubt that the apparatus is of  practical 
value. He uses a metallic diving suit which is made 
somewhat on the plan of the ancient coat-of-arms, be
ing built of light and strong sheet metal having a 
thickness varying from 0 .2  to 0.3 inch according to the 
position of the pieces. The joints and coupling points 
are made of pressed leather and rubber, and a special 
form of hydraulic joint is  employed. On the top of the 
armor is fixed the helmet, which is the principal fea
ture of the apparatus. The air is not brought to the 
diver from the outside, as usual, but the air he breathes 
is  sent by a tube into a special regenerating chamber 
containing certain chemical products which renew 
the supply of oxygen and the air is then sent to the 

advantages to be secured from the new apparatus, and 
we expect to give a more complete and illustrated de
scription of this interesting device. �. de Pluvy has 
personally been able to go down to a great depth, and 
during the 115 descents which he has already made 
with the new diving suit he reached depths varying 
from 150 to 300 feet. This far exceeds the depth to 
which an ordinary diver can go . 

Besides the new diving dress, M. De Pluvy is also 
the inventor of a collapsible caisson which may be used 
in connection with the diving suit. 

PUl'e Alloys of" 'r ungsten and Manganese and 
Tiu;ir Propert�es. 

A method of obtaining tungsten, or alloys of this 
metal, is presented by a French chemist, G. Arrivaut. 
By reacting with aluminium. upon a mixture of  oxides 
of these metals, it  is  possible to obtain alloys of tung
sten and manganese which are rich in tungsten, but 
it is  difficult to have a complete separation from the 
slag, and to do this it is ner:essary to operate on a 
large scale. But the author is able to obtain good re
sults with reacting masses whic:l are relatively small, 
by using tungstic anhydri de and bioxide of manganese 
added to the right amount of l ower oxides.  The heat 
of the reac tion is thus increased by the excess of oxygen 
in the mass. Alloys which are low in tungsten can 
be also obtained by the Schloesing furnace by using a 
current of hydrogen in which are heated the metals in 
powder mixed and compressed, but the value of 25 per 
cent in tungsten can hardly be exceeded. The . author 
succeeds in forming. alloys ranging from tungsten = 
12 ; mangan�ge = 87 .34 ,  up to the , val:ue tungsten = 
60.05 ; manganese 39 .20 ,  lllaking seven alloys in all. 

'lJhe properties of the aiJoys are as follows : These 
bodies appear ill :he form of hard and brittle masses 
with a granular section and a steel-gray color. They 
are not magnetic. Air .. acts upon them slowly, forming 
brown spots of manganese oxide. Sulphuric acid, con
centrated and boiling, or' better still, bisulphates in 
fusion, will dissolve them entirely. Dilute acids, acetic, 
hydrochloric, etc . ,  attack them energetically, even in 
the cold, but the action is always incomplete, and there 
remains a residue which contains all the tungsten, The 
latter finally contains no manganese. Preparation of 
tungsten by the alumino-thermic process is hard to 
carry out owing to the relative infusibility of this 
metal , but it is  easier to form the alloys of it with 
manganese apd the former can be then separated as 
;;'b!lve. Mixing oxide of manganese 360 parts, tungstic 
anhydride 100, bioxide of manganese 40, oxide of tung
st�n 100,  and powdered aluminium 150,  he obtained a 
m(lss which is well melted and homogeneous,  free from 

slag and weighing half a 
p 0 u n d. It contained 
about 45 per cent tung
sten. When broken up 
and treated with hydro
chloric acid it set free 
about one-half the weight 
in tungsten which was 
very nearly pure ( 99 . 55  
p e r  cent ) . This is seen 
as a steel-gr;1y metai;:,:; 
powder, very heavy and 
presenting the usual pro· 
perties of tungsten. Its 
density at 0 degrees C. is 
15 .28 compared w i t  h 
Moissan's value for cast 
tungsten of 18 .7. 

In the dashboard or  
multiple types this con
nection is made inside 
the coil box, but in the 
ordinary single and some 
multiple coils, b oth sec
ondary terminals are 
brought to the outside, 
and the ground connec
tion is put on outside. 
Sometimes . when a coil 
ceases to spark or breaks 
down, by changing this 
ground to the other sec
ondary terminal and put
ting the plug wire oll the 
terminal t Ii a t w a s 
grounded, the coil will 
work as well as ever 

The Helmet and One Arm Piece Removed. Ready for the Descent. 

Flake graphite lubrica
tion has been tested by 
Prof. Goss at Purdue 
University in compari son 
with neat kerosene lubri
cation. F'or this pur]lose 
one part by weight of 
flake graphite was mixed 
with two parts of kero
sene. The immediate ef
fect of adding the graph
ite was to permit an in
crease of load from 50 
pounds to 110 pounds per 
square inch, and to re-

and run for a long time. 
A secondary or plug wire lying over a hot pipe or 

cylinder is pretty sure to give trouble sooner or later. 
Block it up with a piece of wood or fiber, or if pos
sible, move it away entirely ; also keep oil away from 
your wiring, as oil rots rubber, and the wires are, or 
should be, insulated with rubber to guard agH;nst 
dampness. Do not draw the spark out in the air :.0 see 
how long it  is ; this strains a coil, and if there is any 
weakness it will be sure to increase the trouble, even if 
it does not break down then. 

* A peculiar cha,acteriatic of wood is that when wet it is a conductor. 

when dry it i. r. non-conductOl ; when blackened by heat or carbonized It 
become!! a conductor, and when burned to aslles it is again a non-conductor. 

THE DE PLUVY DIVING DRESS AND CAISSON. 

interior of the helmet by another tube. The air-re-
newing apparatus is contained in a pair of cylindrical 
chambers attached to each side of the helmet. Regu
lating valves keep the air pressure within the helmet 
at the right amount and always constant, no matter 
what the depth may be below the surface. Mounting 
and descending are effected by a drum and cable worker'! 
by an electric motor. At the same time the cable 
serves to carry the clirrent which is needed for the 
respiratory apparatus. The diver communicates with 
the surface by a telephone, and a number of wires run 
from the armor up to a set of colored lamps, showing 
how the different parts are working. :'here are many 

0 .00296 .  

duce the coefficient of 
friction from 0.00547 to 

Another result was the excellent running of 
the bearing with kerosene alone after the rubbing sur
faces had been cleaned ; this was due probably to the 
enduring' effect of the graphite in the microscopic pores 
of the metal . 

A brass solution should be run slightly warm, but 
not smoking hot. 'l'he results are then not as good. 
A temperature of  about 120 degrees is excellent. A 
solution that is hotter drives off the ammonia rapid· 
ly, evaporates the water, and does not give any 
better results than when a lower temperature is 
used. 



SOME NOVEL ELECTRIC LABOR-SAVING DEVICES. 

The wonderful ' adaptability of el�ctricity for most 
varied purposes is constantly being made evident in 
new forms of light, new h eating appliances, and new 
uses of the electric motor. The accompanying engrav
ings illustrate a few novel labor-saving devices, which 
ar� dependent for success on the convenience of the 
electric motor as a _ power source. 

The dandruff-removing apparatus, which we show, 
is the invention of a resident of New York city. Many 
of our readers are doubtless aware of the difficulty 
with which the cuticle of the scalp is thoroughly freed 
from dandruff scales, and how inadequate the conven
tional means are for this purpose. The device in ques
tion util izes a partial vacuum, by means of which air 
is drawn through the teeth of a hollow comb with 
which the scalp is massaged, thus drawing the loosened 
scales through the teeth of the comb into a receiver. 
As the illustration shows; a small electric motor is 
provi ded in the base of the device. This motor may 
be connected by convenient flexible wires to the ordi
nary lighting circuit. Above the motor is located a 
small rotary ai r pump, which is connected by means 
of a belt to the motor. The air pump communicates 
through a metal tube with the interior of a glass cyl
inder supported above the top of the apparatus. The 
tube enters the cylinder, and extends to a point near 
the top of the same. A flexible tube communicafes 

Removing Dandruff by Vacuum. 

with the interior ' of the cylinder, and has at its free 
end a specia l l y-constructed comb, which has hollow 
resilien tly-mounted teeth covered with rubber or similar 
material, so that they will not injure the head when in 
use. The cylinder, which is pl'ovided with removable 
heads, also has a ·  safety valve, an adjustable air inlet, 
a vacuum gage, and a pressure gage. When the motor 
is started, the air i s  soon exhausted from the cylinder 
by means ·of the pump, and a strong current of air is 
thus drawn through the teeth of the comb into the 
cylinder, bringing with it the loosened dandruff scales. 
The cylinder is partially fill ed with water which catches 
the dandruff, theteby pre:venting the entrance of the 
same through the pump into the room. 

By throwing a switch the motor may be reversed, 
causing the air pump to force a strong current of air 
through the cylinder and out through the teeth of the 
comb. This or a special nozzle may be used for dry
ing the hai r, or an atomizer may be connected directly 
to the tube. The machine is furthermore equipped 
with a massage appliance, by means of which the 
vacuum or suctional massage so generally used may 
be applied. 

A device which resembles the above ifu. purpose, 
th ough it is very different in operation, is the elec
trically-driven horse groomer. Not only does groom
ing improve the appearance of a horse, but it mater
ially assists in keeping him free from skin diseases 
of various sorts. To properly groom a horse takes 
time, time which can be ill afforded in large stables, 
such as those of  an express company, a department 
store, or the l ike. As a consequence, the hard-worked ,  
d ust-coated animals must often be  content with a hasty 
or careless brushing, and sometimes they are entirely 
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EI�ctric Shoe-blacking Machine. 

neglected. 'Recently many progressive concerns 
have been using the mechanical groomer which 
we illustrate, thereby affecting a great saving 
in time, and securing better results than could 
be obtained with handwork. The machine con
sists of a pair of flexible shafts, each connected 
by a universal joint to a swinging arm, which 
in turn is connected by a universal joint to a 
brlwket secured to . the ceiling. The device is 
operated by a two-horse-power electric motor, 
inclosed in a box, which may be seen at the 
rear near the ceiling. The power furnished by 
the motor is transmitted by means of belting 
down to a pulley on the flexible shaft, thereby 
causing the latter to r otate. The free end of 
each flexible shaft is provided with a spindle, 
on whIch a cylindrical brush of any desired 
type may be secured. The brush is very rap
idly rotated by the flexible shaft, and in use is 
passed with a gentle pressure over the. animal's 
coat. The shaft is  very fle:l\ible, being formed 
Of spirally-coiled wire, and is provided with 
handles which permit the operator to seize it 
and freely bend it  to �ny desired angle while 
following the contour of  the horse. 

The work done by this machine is very thor
ough. The amount of dust and dandruff that 
it  wil l  loosen and remove from a horse which 
has been well groomed by hand is surprising, 
and well ill�trates the superiority of machine 
grooming over hand grooming. W.hen one of 
these machines is introduced into the stable, 
it  must first remove from the horse's coat the 
dirt which has been accu
mulating for years. I t  
may be a week or two be-
fore this is thoroughly ef
fected, but when once the 
skin is clean, it takes less 

than two minutes of grooming 
twice a day to keep it  clean. 
Thirty horses per hour is the 
average work per machine done 
in many stables. Furthermore, 
the animals thoroughly enjoy the 
massage, for this is virtually what 
th� operation is, and when re
leased from their stalls will oft,en 
run over to the machine of their 
own accord. The look of perfect 
peace and contentment depicted on 
the face of the animal shown in 
our engraving is an excellent tes
timonial in behalf of the groom
ing machine. 

T h e  shoe-blacking machine 
which we illustrate might almost 
be caJled a modification of the 
horse groomer, so similar is it in 
operation. In this case, however, 
the flexible shaft is d irectly con
nected to the motor, which is sus
pended from a crane over the cus
tomer's chair. The crane is swiv
eled on the back of the center chair 
of a three-chair stand, but can b e  
swung t o  overhang either o f  the 
other two chairs. The motor is 
mounted on a double set of trun
nions, so that it  may tilt in any 
direction. " Brushes suitable for 
the various classes of work may 
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at the end of the flexible shaft, and used in obvious 
manner. The ordinary lighting circui t  supplies suf-
ficient current to operate the motor. 

. 

Many an inventor casting about for some field of 
usefulness has lit upon shoe-blacking as a promising 
subject, and quite a number of boot-blacking machine� 
have accordingly been invented. The difficulty with 
most of these machines is  that they are too mechan
ical, the boot-black being almost entirely eliminated. 
With this type the present invention forms a marked 
contrast ; for it  is only the muscle-tiring, back-breaking 
work that is taken over by the motor, while the ap
plication and the manipulation of the brush is still 
left to the intelligent control of the experienced boot
black. 

.. I . ' . 
Imitation Preciou8 Stones. 

Consul Albert Halstead, of Birmingham, reports as 
follows in regard to successful methods of imitating 
certain precious stones : 

Birmingham is the center of jewelry manufacture in 
the United Kingdom. Here are trained jewelers of 
the most skillful kind. Jewelry workmen have emi
grated from Birmingham to the United States in such 
large numbers that a few years ago in one of the larg
est silverware manufactories in America there were 
employed 600 men who had learned thC')ir trade in 
the Birmingham district. Not a little jewelry was 
formerly exported from this district to the United 
States, but the development of  the art in all classes of 
jewelry in America has materially reduced Birming
ham's exports. Still the trade here is reported to be 
better than for some time, although manufacturers 
complain that things are not as they were. The keen 
competition of German cheap and imitation jewelry 
has so seriously interfered with Birmingham manu
facturers that they now make comparatively little imi
tation jewelry. Much 9-carat gold j ewelry is still 
made here, but the finer type of jewelry is B'irming
ham's staple. 

The Birmingham Daily Mail shows how adept fakirs 
have become in recent years, now that the prices of 
genuine precious stones of the highest quality have 
greatly increased. The diamond seems to  be the only 
stone that resists successful imitation. The ruby, 
sapphire, emerald, and pearl are skillfully imitated .  
Even experts find it hard to detect the  fra.udulent 
gems. Defective white pearls can be converted into 
brown or even black ones. A converted black pearl 
has been so well colored that it sold at a fabulous price. 

Imitation pearls are plentiful and look so l ike the 
real thing that they' deceive experts. They are made 
by means of a transparent glass shell, a l ittle glue, 
and some essence of the Orient, a silvery, pearly sub
stance, composed of fine scales rubbed from a small 
fish called the "bleak" or the "ablete," 17 ,000 of which 
require rubbing to get a pound. Even turquoises are 
not above suspicion. 

The copper output for the Un ited States for 1905 
was 397,909 tons, 100,000 tons greater than the average 
for the last five years. 

Grooming a Horse by Electricity. 
readily be secured to the spindle SOME NOVEL ELECTRIC LABOR·SAVING DEVICES. 
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A POCKET-KNIFE ARTIST. 
BY DAY ALLEN WILLEY. 

When we speak about whittling we generally think 
of one who sits on the barrel or cracker box and kills 
time by cutting shavings off a stick or  putting a p oint 
on it-the crossroads store whittler we see in the play. 
There is a Philadelphia man who is a different sort of 
pocket-knife artist, for with the sharp blade of a sim
ple jack-knife he turns out various things from 
imitations of tools to wooden jewelry. Ben Clay, 
ab his neighbors call him, is a sort · of neighborhood 
Santa Claus, besides being a wizard with the jack
knife. He calls the work whittling, but instead of 
turning wood into shavings he makes chains, pincers, 
and other objects which are highly prized by his 
friends, for the reason that he gives away a great 
many of them for Christmas and birthday presents. 
Consequently his frien ds and neighbors are well aware 
of his talent in this respect. In looking at some of 
the c h a i n s  
w h  i c h  Mr. 
Clay has fash-
ioned, it seems 
i m p o !s s i b l e  
t h a t  t h e y  
c o u l d  have 
been made out 
of a s i n  g 1 e 
piece of wood, 
but such is the 
fact. One can 
examine t h e  
links w i t  h a 
mag n i f y i n  g 
glass and s e e  
that they are 
all cut from 
the solid wood. 
There is not a 
crack or crev
ice or a place 
where the ends 
of the links 
h a v e  b e e n  
glued together, 
yet the chains 
are as flexible 
as if finished 
by the gold
smith or the 
silve r s m i t  h.  

T h i s  veteran 
whittIer calls 
it an easy task 
to fashion a 
chain of single 
lTn k s. T h i  s 
anyone would 
t h i n k  w a s  
m a d e  o f  
parts first fin
ished, t h e  n 
linked to each 
other, but not 
a l i n k  h a s  
ever been sepa
rated from its 
fel1ow. T h e  
knife b I a d e 
s h a p e d  each 
from the block, 
after which it 
was smoothed 
d o w n  w i t h  
s a n  d p a p  e r .  
Even the swiv
el at the end 
is from t h e  
same stick an d 
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out several "anchor chains" besides. Each section, 
instead of being merely an oblong ring, is hollowed 
out in the center and pierced through with four slits 
running lengthwise. The four parallel links thus 
formed are looped into the four adj oining links, and 
each link is as movable as if it formed part of a single
link chain. The anchor chains are l ikewise worked 
out of one piece, and not a pin, bit of wire, or other 
connection is used. 

The chains vary from a foot to sometimes three 
feet in length. They are usually cut from sticks of 
black walnut. When Mr. Clay begins operations he 
first takes a stick of a suitable length . He shapes 
down the outside to the proper proportions with a 
plane so as to give a smooth surface. This, however, 
is the only tool used except the knife, and it real1y 
has n othing to do with fashioning the chain. He 
measures off the surface of the . stick with a rule, mark
ing the sizes of the links upon it. Then his knife 

Fig. 6. 

New Photograpllic Sllutter. 
In the exposure of a sensitive plate in the camera, 

under ordinary circumstances, it is impossible to get 
a correct timing for all the different parts of the plate, 
for the reason that such parts of the view which are 
more generously illuminated will be greatly over-ex
posed when the right timing has been given to the 
shadows. This is particularly true of landscapes, 
where it is desired to have the cloud effects as well 
as the proper definition of the various features of tho 
composition. In order to overcome this disparity, it 
has been necessary to resort to the use of a ray filter, 
which was undesirable because it greatly prolonged 
the exposure, or to make use of a process known . as 
"double printing." In the latter method the photog
rapher makes two plates from the same viewpoint, 
one timed for the sky and the other for the fore
ground. Each is put through the various operations 
of development, and when it comes to making the 

print, the sen
sitized paper 
is exposed for 
the sky under 
one plate and 
for the fore-
ground 
t h e 

under 
o t h e r  

plate. T h i s  
work must be 
v e  r y neatly 
done, or the 
imposition will 
be detected. 

After a long 
period of ex
perimenting, !l 
camera shutter 
has been de
vised by a 
well-known op
tical firm, by 
which it is 
possible to · il
luminate t h e 
plate properly, 
n o  m a t t e r  
what the con
ditions of light 
may be. As on 
the plate in 
t h e  camera, 
the sky is re
versed, and so 
at the bottom, 
the rays of 
light from the 
sky . must en· 
ter at the top 
of the front 
lens and cross 
the rays of 
light from the 
foreground at 
the diaphragm 
point. It is a 
fact, therefore. 
that a shutter 
working before 
the lens which 
admits more 
light from the 
bottom t h a n  
from th� top 
will necessar
ily equalizt the 
exposure. This 
is what is 
done by the 
new shutter. 

was · cut 0 u t 
while attached 
to the 1 i n k  s 

Fig, 1. -The section on the left is composed of link� divided into six parts ; the section on the right is made up of links of four parts. Fig. 2.-The whittier at work. It has but one 
leaf or blade, 
w h i  c h rises 
from the bot
tom, the speed 

Fig. a.-Double link chain cnt out of one piece. Fig. 4. -Chain made from oue piece of wood. Fig. 5.-A single link and a double 

link chain. Fig. 6.-The jack-knife and its work. 

without sever-
ing it from the 
link into which it fits. After Mr. Clay found he could 
make a watch chain of this pattern he tried his hand
or rather his knife blade-at what he calls a double· 
link chain-one in which two links arranged parallel 
to  each other loop through two other parallel links, 
and so on. This was much more difficult, but he fin
ished it without breaking a link. Then he attempted 
a quadruple chain-four parallel links looped through 
four others. In this case it was necessary to make 
some nice calculations to tell just how much wood 
would be needed for each set of four links, how much 
extra wood to leave where the ends of the links 
were to be cut out, for here the ends of one set of 
l inks would lap over the ends of th.e set into which 
they looped. It took a good many evenings before the 
"four linker" was finished , but it was finally complet
ed without a break. This chain is Mr. Clay's most 
skillful whittled piece of work, although he has cut 

A POCKET-KNIFE ARTIST AND HIS WORK. 

blade goes into action, and the wood is formed into 
these intricate chains, into this curious jewelry, which 
as stated above, are as flexible as any chains made of 
metal, since each link is loose and plays into the one 
with which it is connected. After the rough work 
with the knife has been completed, Mr. Clay takes the 
sand-paper to remove the sharp edges which may re
main. 

As may be imagined, a straight eye and steady 
nerve are needed when the block is cut down to a 
point where the l ink ends are to be shaped, for a 
cut a quarter of an inch . too deep or too much on one 
side may sever the chain. As a Single-link chain re
quires some 75 hours to complete, an accident means 
the loss of considerable time. But seldom does the 
knife blade slip, and the pieces which are spoiled 
through such a mishap are few indeed considering the 
intricate designs. 

being regulated by an indicating device. No matter 
what the time of exposure may be, the sky will be 
given a very much shorter period than the foreground. 
Thus it is possible to give one part of the plate a 
second, while the other part will receive but one-eighth. 
This shutter is placed before the lens, and is supplied 
with an automatic clamping device, which makes it 
readily attached and detached. An ingenious regulat
ing feature makes it available for all kinds of work, 
as well as for the purpose for' which it was designed. 

It is  reported that the new swift steamer to be put 
into the New York service of the Compagnie Generale 
Transatlantique will be of 11,600 tons, and a speed of 
23 knots, and will only carry two categories of p as
senge�s-first and third ; she will be named the Chi
cago, and it is not yet decided whether or not she shall 
have turbine engines. 



I m p r o ve.nent in Patent Office Conditions.-A Letter 

from the Chief Clerk of the Patent Ofilce. 

To the Editor of the SCIENTIFIC AJ\IERICAN : 

Permit me to correct several statements which ap
pear in an e ditorial of the SCIENTIFIC AMERICAN for 
November 24, 1906 : 

"There is no sign of improvement in the serious 
congestion that hampers the worh: of the Patent Of-
fice. At the present writing there are about 
21,000 cases on file which have not 3'et been examined .  

The office is falling behind L ", the rate of 300 
to 350 cases a week." 

As a matter of fact, all of the examining divisions 
of the Office have been making substantial , progress 
with the work for some time past. A summary of the 
condition of the work in the various examining di
visions , made yesterday shows that the aVtTage posi
tion of all the d ivisions is now within six:'y days on 
both new and ol d work. Half the divisiGJ= s are close 
to one month on bo�h the dates, while lJUt two. are 
four months in arrears, and two five mon.tl1s un the\r 
new work. None of the divisions are over two mOl1ths 
in arrears on the ,amend e d  work, averaging thir ty-six 
days. 

Since the return of the examiners from their sum
mer leaves of abse!i.ce, and the training in of the 
twenty-nine new men who began work here on July 1 ,  
til e work has gone steadily forward, with large reduc
tions of the delays in taking up new cases and in the 
number of cases on hand. 

The most pressing need of the Patent Office is a 
new build ing, equipped with modern conveniences anf, 
of fireproof construction for the accommodation of 
the Office force and the public, and also for the preser
vation of the valuable records that are filed in the 
present building. 

A regular annual increase in the Office force and 
larger salaries are also regarded as necessary in order 
to accomplish the best results, C .  M. IRELAN, 

Chief Clerk U. S . Patent Office. 
Washington, D .  C. , November 28, 1906.  

. .  , .  
The Causes of G u n  Erosion. 

To the Editor of the SCIENTIFIC AMI,RICAN : 

Whil(J the subject of big-gun erosion is being so 
thorou shly discussed in your paper, perhaps a stu
dent of Ohio 'Wesleyan University may be entitled to 
be heard on the subject. I have had quite a little 
experience in gunnery, and I hold with you in what 
you said in your editorials of September 15 and Sep
t ember 29 , with the exception that I think you, and 
Mr. Cardullo also, overrate the amount of abnormal 
erosion. 

Mr. Cardullo's theory that the erosion is caused 
d :!'ectly by the- heat generated by the explosion is cer
tainly new, and if  erosion needed a new explanation, 
might be worthy of consideration. But it does not 
appear that the eroded places exhibit any d istinctive 
features that woul d prove them to be "burns" ; though 
even if they did ,  it would not establish his theory, 
for if the gases are capable of burning the interior of 
a gun anywhere, i t  must be at a point where they 
rush at an inconceivable velocity through a small 
opening. That "burning" of the gun-wall under such 
conditions may be a possible, nay, probable, cause of 
abnormal erosion, I do not deny. I ronworkers tell me 
that in a "scrap" furnace, which is constructed so that 
the fia.m e  and gases of combustion must pass through 
a verI small nec), between the furnace and the chim
ney, the fife brick at the narrowest place is slowly 
eaten away by the volume of flame which roars past 
them.  I t  might be adduced that in a gun the projec
tile is m oving, and that consequently a new and cool 
surface is being constantly presentw l against the play 
of gas ; but it must be remembered that we only, seek 
to account for erosion in that part of the gun's length 
where the projecti le  is moving slowly. That the abnor
mal erosion could be caused in so sllort a time, merely 
by the freE' circulation of even the hottest gases, is not 
to  be t'l ken fOf granted without stronger support than 
the b ct th nt th e  erosion progressively increases from 
mUllzle to breech , 

In Any operation we can conceive of by which so 
h eavy a projectile as the 12-inch shell could be acceler· 
ated th rough a 45-foot tube to a speed of 2 ,900 feet 
per SPCOlHl, there must be enormous friet ion, and con· 
sequently. great wear, on til e inner wall of the tube.  
This necessary erosion is  what I describe 8 S  "normal." 
In rifled guns I have always been inclined to take as 
a unit of normal erosion an amount slightly less than 
the amount a ctually prodlJf:ed one or two feet below 
the muzzle ,  and if this unit conl d be a ccurately ex
pressed in figures for any given caliber of gun, ord
nance theories woul,1 be robbed of mneh of their com
plexity ; for, given this uni t ,  it  would be only �eces
san' to refer to a table showing th e varying' amounts 
of aceeleration the shell received from the breech to 
the muzzle, to be able to find what the normal erosion 
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for any point of the gun's length was. In the absence 
of any such data, however, we can only affirm that the 
amount of normal erosion should progressively in
crease from the muzzle to the breech. 

This is only the natural working out of the law 
which governs a projectile, when it is being acceler
ated and at the same time made to hold itself to cer
tain uniformly twisted grooves. When the charge is 
exploded the projectile begins to move. As it  begins 
to move forward , it also begins to turn. The strain 
of making it move forward is borne by the gun, and 
is called the elastic strain ; the strain of making it 
turn is borne by the rifies, and is called the rifling 
strain. It  is the rifling strain that causes normal 
erosion. If the prOjectile is light and accelerated to 
only a moderate velocity in a comparatively long space 
of time, the rifiing strain and its accompanying ero
sion will be sl ight ; but if the projectile is heavy and 
accelerated to an enormous velocity in a very short 
space of time, the rifling strain and its accompanying 
erosion will be proportionately greater. 

I t ' must be constantly borne in mind that the rotary 
acceleration is the primary cause of normal erosion, 
and that, in a gun with uniformly-twisted rifles, the 
rotary acceleration throughout the gun's length varies 
directly with the forward acceleration. As the pro
jectile receives a larger part of its forward acceler
ation at the breech, and consequently a larger part of 
its rotary acceleration, than in any other equal por
t ion of the gun's length, it is eviden t that both the 
elastic strain and the rifling strain must be greatest 
at the breech. The greater elastic strain is taken care 
of by the breech jacke�ing, or the gun would burst. 
But the greater rifling strain is left to  take care of 
itself, and the result is excessive, Lut still normal, 
erosion. 

Of course there would still be erosion in a gun if 
the rifling was perfectly straight, or even if  there 
were n o  rifles ; but it  would be inconsiderable. To 
appreciate the amount of erosion caused by the twist 
in the rifting, suppose the projectile started at full 
speed-if the bearing rings on the projectile were of 
the proper material to "stand up" the rifles of the gun 
would be stripped for half their length. 

If  one looked only at the 12-inch gun, it might be 
difficult for him to prove that there was present any 
such a thing as abnormal erosion ; though there would 
remain even then the strong probability of it, for there 
are present elements in the firing of a big gun which 
one would naturally suppose would cause erosion. 
The most important of these is  the imperfect fit of the 
shell to the bore of the gun. 

But when we compare the 12-inch gun with other 
forms of firearms, the probability of abnormal erosion 
becomes a certainty. For instance, a 30-30 rifle of 
about ninety calibers in length will fire from ' four to 
ten thousand rounds without seriously deteriorating 
from its original accuracy, and here there is probably 
no abnormal erosion whatever. A 6-inch cannon, 
forty-five calibers in lengtlJ, will fire from one to two 
thousand rounds without serious erosion ; here there 
is the probabil ity of there being considerable abnormal 
erosion, but we still consider all the erosion normal. 
Then comparing the weights, calibers, and erosion of 
the two guns, we must calculate the life of a gun of 
the size of the 12-inch as from 300  to 400 rounds. 
Hut we find our calculations greatly in error, and so 
we have no choice but to conclude that there is an 
erosion outside of what we have fixed upon as normal, 
which increases progressively as we increase the cali
ber of the gun . Turning now to the probable cause 
of abnormal erosion that we spoke of before, the im
perfect fit  of the shell, w e  find that a 3 0-30 bullet can 
be made to fit the rifle almost perfectly, that the 6-inch 
shell fits imperfeetly indeed, but is light and is able 
to readily set itself to the rifting grooves, but that 
the 12-inch shell fits very imperfectly, is very heavy, 
and is intractable about taking the rifles. This would 
seem, at least on its face, to connect abnormal erosion 
with an imperfect fit of the shell. 

There is another element which may play a part in 
producing abnormal erosion, and its testimony is in 
the same direction. T'he inertia of a 12-inch shell is 
greater than that of a 6-inch shell in the ratio of 
8 2-5 to 1, while the base of the 12-inch shell is greater 
than that of the 6-inch shell only in the ratio of 4 to  1 . 
It will be readily seen that the 6-inch would start 
under a much lower pressure than the 12-inch ; conse
quently the gases, if they do produce the abnormal 
erosion by fiowing past the shell , would have a longer 
time to work before the shell started, an d would work 
under a higher pressure both before an d  immediately 
a fter the shell had begun to move .  Certainly, if  the 
hot gases succeeded in getting past the projectile be
fore it had begun to m ove, there would be little need 
to look further for the cause of abnormal erosion. 
What reason is there for supposing that they do not 
do this very thing ? There must be a considerable 
pressure behind the shell before it begins to move, and 
as soon as the pressure reached any figure a t al l  the 
gases generated would certainly begin to flow through 
any apertures that might have been left between the 
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wall of the gun and the shell, both eroding the bore 
and heating the rifles. 

I t  would appear, then, that we have got at the cause 
of abnormal erosion, in the imperfect fit of  the shell, 
but as in spite of the most carefully constructed the
ory there still remains a possibility, if not probability, 
of error, the question can only be settled absolutely 
by experiment. A few trials of firing, from an ordi
nary nickel-steel barrel, patched bullets somewhat 
smaller in size than the' caliber of the barrel would 
probably be decisive one way or the other. 

If  it were found to be true that the cause of abnor
mal erosion is what our theory states, there can be no 
difference of opinion on what would constitute a rem
edy, however d ifficult it may be to produce a device 
that will successfully carry it into execution. Mr. 
Cardullo's high-speed steel would probably help, but I 
look for the remedy to appear in some form of your 
obturating pad. If this should fail, I have in mind a 
remedy of a different sort that might be tried as a 
last resort ; but I think with you that our ordnance 
engineers have not as yet done enough to entitle them 
to declare the task an impossible one. 

An idea has occurred to me since I began writing, 
which, though it would probably prove impracticable, 
may nevertheless be of interest. I would prescribe for 
abnormal erosion a small depression to extend around 
the prOjectile at the base of the first bearing-ring. 
This depression-ring should be in cross-section a clear
cut segment of a circle, with its chord absolutely flush 
with the surface of the iron. It  should be of a depth 
subject to experiment-say Ys of an inch-and should 
extend under the base of the bearing-ring a d istance 
also subject to experiment. The white-hot gases rush
ing into this depression, something like steam into 
a whistle, might possibly be checked sufficiently to 
sweclge the base of the bearing-ring into the rifles 
before the projectile started, thus sealing the rifling 
ahead of the ring against any further flow of the gases 
into them. EUGENE VAN BREMMER. 

Delaware, Ohio, October 5, 1906.  
• • • • • 

To Prevent Railroad Collisions. 

To the E:ditor of the SCIENTIFIC AMERICAN : 
Will you permit me to Gall your attention to the 

suggestion of an old railroad man, which is the result 
of mature judgment, and seems to me to appeal to 
reason and common sense ? It is that all collisions 
with standing trains, especially rear-end collisions, 
often so terribly d estructive to life and limb because 
no buffer intervenes, may be entirely prevented by the 
immediate isolation of every passenger train as soon 
as it stops. Thus by the turning of switches before and 
behind it, cutting it off from the main l ine, it is safe 
from other trains, whether running wild or  from any 
reason out of control.  The moving train will pass to 
one side, to regain the line beyond, and harmlessly 
expend its momentum. Thus such terrible disasters 
as the one at Revere, Mass., at Jackson, Mich., and 
lately at Lansingburg, N. Y., and in the suburbs . of 
Boston, could not occur. May not this be, in the fu
ture not so very far, as much a requirement of the 
law as the safety brake and the interlocking switch '! 

Waterville, Me.,  October 21,  1906.  G. S. PAINE. 
. , . , . 

The " Dreadnought . "  

To the Editor of the SCIENTIFIC AMERICAN : 

I am interested in your editorial concerning the 
"Dreadnought." I have seen frequent press notices 
concerning its speed, etc. , but no comments on its 
armor. I understand that this new war machine is 
equipped with armor plate of much greater resistance 
than any other in use, whil e  at the same time the 
plates are much lighter. Is it not probable that the 
great speed of this ship may be due in part to great 
saving in weight of armor ? Can you inform me con
cerning the kind of plate used ? 

CHARLES MANUEL, M. Am. Soc. C.  E.  
The Engineers' Club,  374 Fifth Avenue, New York. 
. [The "Dreadnought's" armor is Krupp face-hardened.  
Her speed is due to the 28 ,000 horse-power ( maximum ) 
of her turbines, coupled with her fine lines due to her 
great length.-Ell.]  

The (� u rrent S u p pleme n t .  

The current SUPPLEMENT. No. 1614, opens with a 
splendid  illustration of the President at Panama, show
ing him operating one of the giant steam shovels. An 
excellent article is that on metallic filaments for elec
tric lamps. Dr. Wittelshofer writes of an alcohol il· 
lumination. An automatic carbonic-acid gas starter 
for automobiles is described and illustrated .  Mr. 
James Alexander Smith's paper on air in relation to 
the surface condensat ion of low-pressure steam is con-

- eluded. Mr. Craig S.  Thoms continues his instructive 
observations on how seeds are carried. In this in
stallment he expla ins how seeds are carried by ani
mals and birds. Camille  Flammarion gives his views 
on earthquakes. Sir John Eliot writes on world 
weather. Steam (raps are very exhaustively d iscussed 
by W. H. Wakeman in an article elaborately illustrated. 



DECEMBER 8, I906. 

OCEANOGRAPHIC MUSEUM OF MONACO. 
The museum occupies the eastern extremity of the 

gardens of St. Martin, on the rocky plateau of Monaco, 
covering the site which was formerly occupied by the 
j:rowder factory and a small museum. I t  is established 
upon a steep declivity of the rock by means of solid 
foundations which descend as far as  the sea, and covers 
ground which could not be used hitherto. In this 
way the Prince of  Monaco succeeded in keeping the 
museum from infringing too much upon the magnifi
cent gardens which surround it_ The present build
ing, erected on the plans of the architect Delefortrie, 
is entirely of stone taken from the Turbie, this being 
a secondary limestone which is very resistant and 
whose grain comes very near that of l ithographic 
s tone. A few pieces only, such as the monolith col
umns of the fa!;ade, have been brought from Brescia, 
but this stone is of the same kind_ The museum is a 
long building, running about northeast-southwest. It 
measures 325 feet in length_ The central part,  meas
u ring 65  feet long and 65 feet wide, is continued on 
each side by ao wing 130 feet long by 50  feet wide_ 
The arrangement and dimensions are the same for the 
whole of the building, except that the width is differ
ent for the basements. On the Avenue St. Martin is 
the entrance, and it gives access to a vestibule which 
is situated in the front portion, the latter being a 
projecting part in front of the middle portion of the 
museum. It contains the staircases which lead up to 
the upper or second story. From the vestibule, into 
which opens the entrance to the museum, we pass into 
the large central hall of the ground floor, which forms 
the recertion hall. At each side of the latter is a hall 
for the exhibition of coIIections. The ground floor, 
which lies at 172  feet above the water level, is 23 
feet in height. The second story, which is  37.feet high, 
carries an intermediate gallery between the ceiling 
and floor, and runs around the different rooms, which 
are laid out on the same plan as on the lower floor. 
These two stories are designed to be used to show the 
collections and instruments. On each floor the three 
rooms can be opened into a single large hall by means 
of sliding doors, thus making a hall of some 320 feet 
length which can be used for congress meetings or 
l ike purposes. 

The lower two or basement stories face directly up
on the sea, and therefore are well lighted. In Fig. 2 
is shown the eastern end of the museum, and we ob
serve the four stories of the building and also the 
arrangement of the roof, which is in the form of a 
vast terrace some 1 ,800 square yards in area, over
looking the sea. In Fig. 4 will be seen the interior of 
the lower basement floor, which is 11 feet high and is 
designed to be used for some of the rougher work, es
pecially for the mounting of the large specimens, such 
as the large fish, cetacere, seals, etc. The same view 
shows Ll the foreground a series of vertebrrn of a 
species of wliale found in the Mediterranean, and far
ther back skeletons of fish about 20 feet long, which 
were captured by the Prince , in the neighborhood 
of Monaco. The laboratory is equipped with a gas 
engine which drives the different machine tools used 
in mounting the pieces. Below is situated a well
aired annex room which contains the macerating 
basins, and these are large enough to receive the skele
ton of an entire whale. 

The other wing of the lower basement forms a large 
hall which is used to receive the aquariums. The lat
ter are of different sizes, and we have first a range 
of nine basins measuring from 3 to  16 feet long and 
3 feet high. Fig. 1 shows the contents of these aquari
u ms, consisting of congers, lampreys, eels, an d simi-
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lar specimens, and the view was taken by magnesium 
light. At the end of this range of basins we find a 
hrge tank some 2'0 feet long which is to contain the 
fish of great size. Beside it is another large tank in 
which are to be seen two sea tortoises ( Thalassochelys 

caretta ) .  These specimens were brought from the 
Azores in 1896 by the Prince of Monaco, and Eince that 

Fig. 1.-Congers in One of the Aquariums. 

time one of them has grown from 7 to 88 pounds 
weight. A large table built in armed cement support
ed on an iron frame and measuring 70 feet long by 3 
feet wide, runs parallel to the first range of aquariums. 
It  forms a shallow trough which is designed to carry 
a number of movable aquariums, and the overflow 
from these can run out directly upon the table. These 
aquariums will be used for research and will be well 
lighted, as they lie next the windows. Many physio
logical and biological researches will be carried out 
here. Near by is a series of tanks in armed cem
ent 6 by 3 by 2 feet. The sea-water is brought to a 
height of 110  feet by two pumps placed in a special 
chamber underneath, operated by electric  motors from 

Fig. 2.-Eastern End 01 the lUuseum. 

the tramway circuit, and is received in a tank reser
voir. Thence the water passes t o  the , aquariums with 
a fall of ten feet or more, which allows automatic aera
tion of the basins by an injecting atomizer system. 

At present the aquariums contain a great number 
of specimens resulting from the captures at sea dur
ing the different expeditions. Above this floor is the 
upper basement story, which is 12 feet high and like 
the former is some 320 feet in length. It contains 
the rOOmS used for the preparation of the specimens 
and for their storage, also different laboratories among 
which is to be n oted the chemical laboratory shown in 
Fig. 3. Several private work rooms are set apart for 
the use of persons who come to  consult , the collections 
or who wish to  make oceanographic researches. A 
special library occupies the central hall of the floor, 
and near by is a large photographic laboratory. The 
basement floors are now entirely installed, but the two 
upper floors whiCh are designed for public use will not 
be fitted out before the building is quite finished. In 
this portion will be exposed the objects relating to 
oceanographic work, including the apparntus, the re
sults of researches, etc. Under this head we find dif
ferent types of floats and apparatus used for studying 
surface or deep-sea currents, sea-sounding apparatus 
of many kinds, and sounds which contain specimens 
brought up from the bottom, such as mud, sand, gravel, 
and even pieces of pipe inhabited by sea animals ; 
also water flasks designed to take samples of water at 
a given depth at the same time as their temperature, 
besides thermometers, densimeters, etc., affording the 
observation of densities and chemical composition of 
different layers of water, also instruments for study
ing the penetration of light into deep water, etc. We 
also find apparatus which are designed for use in cap
turing l iving specimens, several of which have beeD 
designed or modified by the Prince or his aids. Among 
these are ordinary sea nets, Hensen nets, vertical net� 
with large opening, surface nets, and fi�er ones for 
collecting the plankton during the movement of the 
vessel, and many like apparatus. These will be shown 
either in actual or reduced size. 

But the largest part of ' the exhibits will comprise 
the zoological collections taken from the sea-bottom, 
from the surface or from mid-water during the sci
entific campaigns of the Prince, especially the deep-sea 
specimens, for the ' latter have now been taken at 
depths of several thousand feet. Besides, the museum 
will not only contain the specimens collected since 
1885 by the exploring vessels "Hirondelle" and "Prin
cess Alice," but a rlarge number of others which have 
been obtained by exchange or otherwise and come 
from all points of  the globe. A large collection of 
maps, graphic plans, photographs, etc., will complete 
the series of oceanographic documents, besides a series 
_of water-color views made from the living animals. 

Referring to the general view of the building, under 
the main cornice of the roof will be inscribed the 
names of famous oceanographic exploring vessels, among 
others the American vessel "Albatross," celebmted 
in oceanographic work, besides others from different 
nations, such as the "Talisman,'" "Challenger," "Val di
via," etc. On the fa!;ade will figure the "HirondelIe" 
and the "Princess Alice," above each of the allegorical 
groups executed by the sculptor Dussart. These 
groups, which are 26 feet in height, l'epresent Truth 
u nveiling the world's forces to Science, and Progress 
coming to the aid of  Humanity. From its bold con
struction and its purpose, the Oceanographic Museum 
of Monaco constitutes a monument, for whose erection 
Prince Albert 1. deserves praise.-Translated for the 
SCIENTIFIC AMERICAN from La Nature. 

Fig. 3.-Chemical Laboratory of the Museum. }1'ig. 4.-Departmellt of Preparation. 
OCEANOGRAPHIC MUSEUM OF MONACO. 



WEAPONS WEIRD AND WONDERFUL. 
BY LIEUT.-COL. C. FIELD. 

"And he made in Jerusalem engines, invented by 
cunning men, to be on the towers and upon the bul
warks, to shoot arrows and great stones withal." 

This text, in the Second Book of Chronicles, is per
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real or imaginary. Thus we have the Roman "muscu
lus," or "little mouse:' a machine for undermining the 
walls of a besieged city, the battering ram, the ' sow, 
the scorpion for discharging big arrows from a power
ful bow, the onager for hurling stones. The onager, 
according to , tradition, was an animal that had a pleas-
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circle of iron pOints around the neck. Some were even 
clad in armor. They were equal to tackling wolves, 
dragons in the fire, eagles in the air, and crocodiles in 
the water, to say nothing of being able to bring down 
a man from horseback, "however stout a fellow he 
may be." Dogs equipped in much the same manner 

h a p  s the first 
mention of t h e 
invention of war
like instruments. 
It was evidently 
a ,  notable event, 
for the w r i t e r 
goes on to say of 
Uzziah, King of 
Judah, who is re
ferred to by the 
p r o  n 0 u n "he," 
that "his n a m  e 
s p r e a d  f a r  
abroad." S i n  c e 
t h o  s e days the 
ingenuity of man 
has been taxed to 
t h e  utmost to 

S turgeon's Compressed-Air Guu ( 1 888). 1'he Reservoir Helmet. Cross Section of Ball-Bearing Gun. 

were also u s e d 
f o r  incendiary 
purposes to s e t  
v i I I a g e  s and 
houses on fire, as 
were also c a t  s 
a n d  p i g  e o n  s. 
Even torches for 
this purpose were 
sometimes made 
in the form of 
dragons, as w i l l  
be seen by the 
annexed illustra
tion, taken from 
an e old m a n u· 
script, of a date 
earlier than , the 
Conquest. T h i s  

contrive new and 
more deadly means of killing and wounding his fellow 
men, and science has now brought our modern wea
pon s to such perfection that it seems almost impos1'ible 
to imagine any advance in their effectiveness. If we 
except the cold steel-which still has its ,uses, if we 
are to judge by the recent war in the East-there are 

The Musculus. 

but three classes of offensive weapons-the gun and its 
projectiles, tbe rifle, and the mine or torpedo. In the 
process of their evolution from the stone and club of 
our prehistoric ancestors and the "engines" of King 
Uzziah, an enormous number of contrivances have been 
invented bY' tbe fertile brains of soldiers, mechanics, 

War Cart (16th Century.) 

and scientists. Some of these, such as the "hand 
gonne," Edward I lL's "crakeys of war"-the cannon 
he took against the Scots-and the engineer Gianni
belli's "devil-ships of Antwerp," may be regarded as 
being the , direct ancestors of the rifle, gun, and tor
pedo of to-day. But there have been hosts of others, 
which have either become entirely obsolete after a 
very short reign, have never "caught on," or, in very 
many cases, have never had any actual existence out
side the plans and ideas of their sanguine inventors. 

Many of these warlike appliances, especially those 
belonging to the middle ages, are of the most gro
tesque description. As at no distant date the making 
of hideous grimaces to strike terror into the heart of 
an enemy was cultivated as a branch of the military 
art by the troops of the Celestial Empire, so in medi
eval times the grotesque seems , to have been consid
ered at least as  much a desideratum as the practical 
by the inventors of offensive and d'efensive weapons. 
So we have such extraordinary contrivances as the 
"machine to break the ranks of an enemy" and the 
other dragon-like edifice here illustrated. How the 
former-which appears to be a kind of medieval mo
tor car-got over the ground, and how it brought its 
formidable array of spikes to bear upon those who had 
the hardihood to oppose its progress, must be left 
to the imagination. The other machine is merely a 
grotesque edition of the movable towers that played 
such an important part in the sieges of ancient and 
medieval cities. The one touch of progress is  the can
non projecting from the wicker monster's mouth. An
cient warriors had a great penchant for naming their 
various warlike engines and machines after animals, 

ant trick of  kicking stones with great violence at its 
pursuers. Again, th e  Roman warships were equipped 
with a spiked gangway known as a "corvus," or 
"crow," which on being let fall upon an enemy's ship, 
grappled her and formed a bridge for boarders. 

Medieval soldiers made frequent use of the "wolf" 
in the defense of castles and towns. This was a spe
cies of huge harrow, made of balks of timber with 
wooden spikes at the intersections, which set up out
side the walls could be thrown down and forward to 
crush the besiegers as they crowded to the assault. 
When cannon were invented, their names became 
legion. A ship or a train of artillery contained a per
fect zoological garden of birds, beasts, and fabulous 
animals. There were basilisks, drakes, dragons volant, 
falcons, serpents, and pelicans, not to mention "dou
ble dogs" and partridge mortars. Nowadays our blue
jackets, at any rate, prefer to call their pIeces "Joe 
Chamberlains" and "B1oody Marys."  

We have of late years seen a good deal  in the news
papers about the training of dogs for military pur
poses, such as scouting, giving notice of the approach 
of an enemy, and searching for the wounded. In 
former days this intelligent animal was also employed 
in warfare, not only as a watch dog. One method of 
"letting slip the dogs of war'" was to equip them with 
a pot of blazing resin, a collar of spikes, and a jacket 

The Central Disk is the Shot. 

mythical b e  a s t, 
being supposed to breathe fire and brimstone, was of 
course a very appropriate animal to choose as a model. 

With the advent of a rtillery and firearms, all kinds 
of queer weapons were from time to time invented. 
Many of them distinctly foreshadowed Our modern 
repeating and rifled weapons. Not a few revolvers, 
repeaters, and rifled muskets were made in the six-

A l'mol'-Piercing Projectile (1888). 

teenth and seventeenth centuries, but as the whole 
affair had to be made by hand, thei r  cost precluded 
any general adoption of these ingenious devices. The 
earliest canllon were breech-loaders, and like our mod
ern guns were built up rather than cast. But even 
after the invention of cast iron and brass ' cannon, the 

'l'he " Lyoners "  for Blocking a Lane . ' 

of leather scales to protect their backs from the fire, 
and send them among cavalry, much to the fright and 
confusion of the horses. An Arab writer describes 
some wonderful war dogs which belonged to the Grand 
Seignior, which h'e says were as big as donkeys, were 
clad in rich cloth, silver collars and neck rIngs, and a 

Pistolet Ii. ReveU. 

Japanese Wooden Mortal' (1900). 
WEAPONS WEIRD AND WONDERFUL. 

smaller pieces were generally made to load at the 
breech. Here are a couple of such weapons mounted 
in a kind of cart. These were used by Henry VII I .  
against t h e  Scots, a n d  would appear to have been quite 
practical little affairs. They evidently could be 
wheeled like hand-barrows ; the sloping shield would 
afford excellent protection to the gunners, , and prob
ably contained a receptacle for ammunition. The flag 
and bundle of spearheads strike us as being somewhat 
superfluous. War carts or chariots were not unusual 
at this time, especially in Germany. They generally 
took the form of a rude machine gun, several musket 
barrels being placed together in the center, and a great 
array of curly, murderous-looking spears and halberds 
arranged on either side. The Lyoners is  a later type 
without musket barrels and intended for blocking a 
narrow passage. Sometimes a whole sheaf of musket 
barrels were fixed upon a stand or carriage. These 
contrivances were called orgues, from their resem
blance to the pipes of an organ, or sometimes thunder 
carriages. 

Monster cannon were r. n  early form of extravaganza 
in military weapons. There are several accounts of 
such pieces of ordnance. A traveler in 1743 stated tha t 
he had seen at Brunswick a gun or rather mortal' 
cast in 1411 .  It was made of brass, was 10 feet 6 inches 
long and no less than 9 feet 2 inches in diameter, and 
was said to be capable of throwing a 1,000-pound shell. 
India boasted several of these monstrosities. One still 
to be seen at Kubberpore is said to  be no less than 
'21 feet 3 inches long and 5 feet 6 inches round the 
muzzle. It  is called "Jaun Kushall ," or destroyer of 
life, by the natives, and was probably cast somewhere 
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in Persia. Another Indian piece, cast by Chuleby 
Koomy, Kahn of Ahmednuggeer, about the year 1500, 
has such a tremendous bore that the interior is now 
fitted up as a kind 0f summer house. A cannon made 
at Bruges in 1346 had a square bore and fired cubical 
shot. Guns were made of all kinds of materials, 
though all such may be regarded as freaks or experi
ments_ The leather guns invented by an officer in the 
army of Gustavus Adolplrus had a certain vogue on 
account of their lightness. Some were effectively used 
against us by the Scots under Gen. Leslie at the battle 
of N ewburn Ford in 1640.  They were made by wrap· 
ping rope and twine round copper cylinders strength
encd by iron rings. They were then coated . with plas
ter, and finally covered with leather. They were very 
portable, but unreliable and shor.t-lived. Guns have 
been made of wood hooped with iron, not only in an
cient times, 'mt quite recently in the Philippines, 
where they were used against the American troops. 
The Chinese had a gun made of bamboo in 1259,  but 
only the other day the J apanese were making effective 
use of wooden mortars bound round with bamboo for 
throwing explosives into the Russian works at the 
siege of Port Arthur. Guns have been made of glass, 
and even of ice. Some of the latter, made for saluting 
purposes at the marriage of the Russian Prince Gallitzi 
in 1739 , are stated to have been "fired more than once 
without bursting." Guns have even been made of the 
precious metals. In 1663 there was in the arsenal of 
V�rona "a great gun found in Candia, all of gold and 
silver." A golden cannon was captured at Peking in 
1860,  and King Thebaw of Burma was the possessor 
of another, which was also incrusted with precious 
stones. This is the kind of weapon one would like 
to have a hand in capturing_ The early caliver was 
little inferior to a cannon in clumsiness, as it took 
three men to carry it and a fourth to fire it. When 
firearms became somewhat more portable, and espe
cially when pistols were introduced, we find them 
mounted in the most extraordinary fashions. Shields 
or targets not infrequently had a pistol fixed in the 
center with a small  grating for aiming through, but 
there is an account of a shield at Genoa which had 

Dragon Incendiary Torch (9th Century). 
no less than 120 pistols connected with it. Rather a 
heavy affair to handle, one would imagine. The Em
peror Charles V. had a curious shield, which he carried 
when walking about at night ; "a spear came out of the 
side of it, besides that in the middle ; if any thrust 
was made at the shield, the sword's point was catched 
in it and broken." A target "made in Germany" had 

�Iachine to Break the Ranks of the Enemy. 

Scientific ADlerican 
an extension reaching to the elbow, and a dark lan
tern affixed to the outside, a somewhat similar idea to 
that patented by an American two or three years ago. 
This is a revolver having a tube uriderneath the bar
rel,  containing a small electric light. On beginning to 
press the trigger the light is switched on, dazzling the 
"enterprising burglar,'" and enabling the householder 

Curious Mortar Now in the Tower of I.ondon . 

to select a point to aim at. Another surprising rr �di
eval contrivance was an iron hat or helmet, which is 
described as having "two crowns, each with four pis
tols." A volley of eight shots from an opponent's head
piece must have been very disconcerting-probably to 
all parties concerned. A curious mortar in the Tower 
of London is  square in front and has no less than nine 
separate bores_ The eighteenth century was distinctly 
the epoch of . sieges. The attack and defense of care
fully-fortified places was carried out in the most 
methodical and patient manner. Who does not remem
ber the prolonged discussions between Uncle Toby and 
Corporal Trim about the siege of Namur? Do they not 
remind us of a discussion between whist players ? 

. Everything was done by rule. Naturally, there were 

Wire N etting, Bullet-Proof Shield. 

many inventions at that time specially applicable to 
the attack and defense of fortified towns. The petard 
was much used. It consisted of a bell-shaped irou 
receptacle filled with powder', and clamped down to a 
block of hard wood. It was intended to be fixed to 
doors and gates for the purpose of blowing them in_ 
The accompanying reproduction of an old print shows 

Spring-Heeled Jacques. 

WEAPONS WEIRD AND WONDERFUL. 

the way in which this was done. The figure in the 
foreground l ooks as if he might very shortly be "the 
engineer hoist by his own petard," . immortalized by 
Shakespeare. Another device was the "pot-a-feu," or 
fire pot, which was a kind of ball or globular jar filled 
with old tarred rope, which was thrown upon the 
enemy's works, to light them up at night and enable 
fire to be directed upon them. Loaded . pistol barrels. 
were attached to these, to prevent anyone from pick
ing them up and extinguishing them. The "pistol a 
reveille'" could be set to explode a mine at a given hour. 
But all said and done, we need not dive into the past 
to find extraordinary ideas and weird warlike appli
ances. Our modern inventors are quite capable of 
keeping up the supp:y. Leaving aside the steam guns, 
which were intended to spurt out streams of bullets 
after the fashion of a Maxim gun, which were invented 
hy Perkins in 1824, by Winans in the sixties, and 
the very similar compressed-air gun patented by one 
Sturgeon in 1887, none of which realized its inventor's 
expectations, we can find plenty of extraordinary con
trivances. The wire bullet-proof screen, behind which 
the soldier

· 
advancing to the attack defies any projec

tile smaller than a three-pounder, is as far-fetched an 
idea as anything produced in the middle ages. The 
reservoir helmet, a French scheme, is about as quaint 
as anything we have noticed. The l ower part of this 
eccentric headpiece forms a species of tank or reser
voir, into which the water ( and pipe clay ? )  drains 
from the upper surface of the helmet. The soldier's 
head is therefore kept cool in the tropics-though the 
weight may perhaps be  rather trying-and when 
a-thirst all he has to do is to remove his helmet and 
fill his cup from the tap at the back. This has not 
hitherto "caught on." I t  is just possible, though not 
probable, that the Russians might have found th6 
revolving shield illustrated an efficient defense against 
the bullets of the Japanese. It is not easy to see how 
it would compare favorably either in weight or port
ability with an ordinary steel bullet-proof shield. This 
egregious apparatus consists of a pillar or standard, on 
which is mounted a set of fans or sails, which are 
revolved at a terrific speed by a small motor actuated 

The Electric J<'an Shield ( 1 903). 
by a portable battery. A

-
fter switching this on, all bul

lets which miglH have otherwise found a billet in the 
soldier crouching behind this catherine wheel, are 
struck and deflected elsewhere by the rapidly-revolving 
blades or fans. 

One of the most important qualifications of a good 
soldier is to be able to march well, but it is doubtful 

A Dragon for Attacking Towns. 
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whether the wearing of a pair of spring-soled boots, 
such as a recent inventor has suggested, would add 
many miles to the day's march_ These "seven league 
boots" have an outer sale, which is pivoted to the one 
made on the boot just below the ball of the foot. 
A strong spiral spring is fitted between the two at the 
heel. To see a whole regiment charging a position 
wearing these boots, and bounding over the ground 
like kangaroos or wallabys, would indeed be a remark
able sight. The boring projectile here illustrated ap
pears a somewhat more plausible creation, but the 
inventor can have very little realized the immense 
force and velocity with which modern projectiles strike 
their objective. Imagine a shot weighing over 800' 
pounds traveling over 2,000 feet a second, and strik
ing with an energy of thousands of tons to the square 
foot, pausing in its career to carry out the compara
tively slow process of boring through an armor plate 
like a gimlet! The Cullen ball-bearing gun is another 
extraordinary attempt to improve modern artillery. 
The sketch of its cross section will enable the reader 
to understand the idea, which, put shortly, is to sub
stitute for the ordinary grooves of a rifled gun, 
through which the soft metal of the diving band has 
to cut its way and so give a rotatory motion to the 
projectile, a series of spiral rows of steel balls. These 
lie in grooves of a circular section cut in the sides of 
the bore of the gun, into which about one-twentieth 
of their diameter projects, so that while a spiral mo
tion is given to the projectile, its progress is not re
tarded by friction, but rather accelerated. How the 
inventor is going to prevent the, waste products of 
the combustion of the propelling charge from being 
driven into the interstices between the steel balls and 
jamming them all together, so that they revolve with 
difficulty, does not appear. The absurdity of the 
scheme was exposed by the SCIENTIFIC AMERICAN sev
eral years ago. Another remarkable invention, which 
like the preceding one, by the way, hails from America, 
is a cannon that takes completely to pieces. It con
sists of a series of strong steel disks which fit over the 
inner tube, which is, of course, rifled internally. Ex
ternally it tapers slightly, so that it is bigger and 
thicker at the breech end. The disks slide down on 
this tube in their proper order, the central ones having 
projections to form the trunnions of the piece, and 
are screwed tight up by means of four rods and nuts 
fitting into a massive framework at either end of the 
gun. The rear one of these carries the breech-closing 
mechanism. Invisibility has been pretty well secured 
by the invention of smokeless powder, and now in
ventors are trying to do away with the noise of the 
explosion into the bargain. This was effected in an
cient days, accordtng to an Arab writer, by the "pow
der which explodes without sound," made at El Mei
darin, the ashes of human bones taking the place of 
charcoal. The making' of this propellent is now, at 
any rate, a lost art, but the same object is, to a cer
tain extent, attained in otlier ways. Col. Humbert, 
of the French army, has invented a species of tube 
which affixed to the muzzle of a field piece, prevents 
either

' 
flash or sound, while a rifle invented in America 

has a big cartridge containing water, which interposes 
between the bullet and the powder charge in its base. 
This is supposed to regulate the escape of the powder 
gas, and so minimize the report without diminishing 
the force and velocity with which the projectile leaves 
the barrel. The great addition which this system 
would make to the weight of the ammunition is quite 
enough to put the weapon out of court for military 
purposes. 

Witu this quite recent triumph of impracticable in
vention we must bring our short review of extraordi
nary military contrivances to a close. Myriads of 
other warlike "freaks" might be cited, but we have 
quoted enough to make it obvious that, as far as they 
are concerned, the process of "beating our swords into 
plowshares" might begin without in any way bringing 
in the epoch of universal peace. The practical weapons 
that would remain are amply sufficient to provide 
"battle, murder, and sudden death" for many centuries 
to come. 

• f ••• 

Beans are at present cleaned by hand work, which 
is not only slow, but unsatisfactory. The beans are 
scattered on a belt which passes before a row of girls, 
and stones, dirt, and other objectionable particles- are 
picked out. In this way the cleaning capacity of each 
airl is between three and five bushels per hour. A 

�achine for this' purpose has be�n recently inveuted 
by Robert A. Little, of Lockport, N. Y., which per
forms the operation in a much superior and more 
economical manner. In this process the beans fall 
from a height into a shaking hopper, and here the 
chaff and lighter material are removed, after which 
the mass is transferred to a belt, where the foreign 
particles are carried one way and the whole and per
fect beans are diverted to a compartment, where they 
are subjected to the action of an air blast. This not 
only removes all trace of dust and dirt, but gives the 
bea�s a high polish, which improves their selling quali
ties. 

Scientific American 

THE MICROPHOTOSCOPE-AN APPARATUS FOR 

EXAMINING MINUTE MAPS. 
BY DR. ALFRED GHADENWITZ. 

The importance 'of an efficient intelligence service in 
time of war will be readily appreciated by anybody. 
The most important element in similar service is a 
suitable stock of reliable maps, but even in case first
class maps are available, many drawbacks will be ex
perienced, especially at night and during storms and 
rain, in using ordinary maps of the Etat Major; and 
the same may be said of maps intended for the use of 
tourists and sportsmen. The foiding of large maps is 
mOreover extremely inconvenient, and results in a 
rapid wear and. tear of the same. 

A very suitable device to obviate the above inc on-
veniences has been 
invented by Dr. Ot
to H. F. Vollbehr, 
of Halensee-Berlin, 
in the shape of the 
m i c r o p h  0 t as cope. 
Though not doing 
away entirely with 

. the necessity of or
dinary maps, this 
device will afford a 
most welcome com
plement to them. 
With this aid mi
croscopic transpar
encies 4 x 5 centi
meters (l.574x1.968 
inches) in size are 
used in place of 
large maps. These 

THE LENS AND 
SLIDE HOLDER 
OF THE MICRO-

PHOTOSCOPE, 

represent a map of the Etat Major 
drawn to the scale of 1-100,000. They 
are inserted between two glass bind
ing plates, so' as to form a lantern 
slide. In front of the transparency 
there is a lens capable of being ad
justed for any eye by turning it 
either to the left or right. No other 
eyeglass should be used in can nee-
tion with the lens. The latter is fitted in a small 
frame susceptible of a vertical and horizontal dis-. 
placement, so as to enable any point of the transpar
ent map to be brought immediately in front of the eye, 
175 square kilometers (67.56 square miles) being in
spected with each position of the-lens. The minute 
map is divided into squares at distances of 2.5 kilo
meters (1.55 miles) each, the squares being numbered 
horizontally at the top of the map and marked with 
letters in a vertical direction,' thus enabling any given 
point to be traced readily. The slides fit loosely in the 
holder and they can be exchanged at a moment's no
tice whenever another map is to be examined. 

If the lens is used in the daytime, it should be held 
with the handle in front of the eye, when an intensely 
illuminated image of the map will be obtained, so that 
even the smallest lines and most minute marks will be 
readily distinguished. For use at night an especially 
designed illumination box is added, including small 

TOP AND SIDE VIEWS OF THE LENS MOUNTING. 

electric light similar to the familiar "ever-ready" 
lamps. This box can be attached to the back of the 
apparatus, where it is held in place by small clips. 
By pressing a button a small glow lamp is lighted. 
This lamp illuminates the transparent map about _ as 
intensely as does daylight, and thus the Jamp can be 
used in dim weather if more light is needed. 

The latest ty];ie of apparatus has been arranged for 
keeping the button pressed down permanently, thus 
avoiding a continual pressure on the same. A reserve. 
battery is provided for supplying the amount of light 
required for twelve hours' uninterrupted service of the 
glow lamp, this battery being worn like the cover of 
a field glass. - The transparencies have recently been 
improved by marking any waterways in a blue color. 
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A Novel PhotoDleter. 

The numerous attempts so far made to utilize the 
luminous sensitiveness of selenium for the construc" 
tion of a suitable photometer have now for the first 
time been crowned with success, in connection with a 
novel selenium photometer brought out by a Mayence 
constructor, which is quite independent of the inertia 
of the selenium, the temperature of the air, and the 
load on the selenium cell, as well as of all other fac" 
tors disturbing the sensitiveness of the selenium. 
The slow alteration undergone by the selenium cell 
in course of time is doubtless without any influence on 
the tests. The accuracy insured in using this appar
atus greatly exceedS' the accuracy afforded by any 
similar photometrical process, while the tests are car
ried out more rapidly and without any difficulty. 

The novel principle used in constructing this photo
meter consists in throwing a selenium cell in a rapid 
alternatioll from tue range of a standard lamp into 
the range of the lamp to be measured, the resulting 
current oscillations being ascertained by suitable in
struments. As soon as the oscillations of an index are 
discontinued, the illumination produced on the cell by 
both of the illuminants is found to be equivalent. 

The apparatus includes two mirrors lighted by the 
two illuminants respectively, while a selenium -cell 
rapidly oscillating between two given positions is 
lighted alternately by either. The index of an am
meter oscillates in accordance with the fluctuations in 
illumination thus produced, and the instrument shouf<i 
be displaced until these oscillations are found to cease, 
thus showing the equivalence of the illuminations due 
to either lamp, when their' respective distances from 
the photometer will, according to a well-known rule, 
give the luminous intensity of the lamp to be tested 
in terms of the standard lamp. 

This photometer is intended in the first place for 
the comparison of illuminants of the same class. One 
good point of the apparatus is the rapidity with 
which measurements are carried out. Moreover, the 
eye is put to far less strain than in any other method 
of testing. The instrument will be found useful in 
connection with scientific investigation into the hither
to unknown mechanism of the sensitiveness shown by 
selenium in regard to light. Our present knowledge 
does not go far beyond the fact that two of the allo
tropic modifications of selenium, and especially the 
light-gray brittle variety, show a decrease in electri
cal resistance as soon as they are exposed to an illum
ination, this decrease being dependent on the luminous 
intensity of the latter. 

As regards the influence of considerable differences 
in color between the two illuminants, selenium seems 
to behave very well with the luminous sensitiveness 
of the eye in regard to the same color. It thus seems 
likely that no errors worth mentioning will be made in 
practical tests, and it is surmised that the retina of 
our eye perceives in the same way as selenium, while 
such differences as have been found from time to time 
are attributable to the absorption or rays by the liquid 
and other membranes of the eye. A suitable compen
sation could thus be obtained by inserting in front of 
the selenium cell an optical medium equivalent to the 
substances 'lying in front of the retina. 
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Free 'Vintel" Coul"se in Dait·y Fal"Dling. 

The Massachusetts Agricultural College offers with
out charge for tuition a general course of instruction 
in the management of a dairy farm and in dairy opera
tions. This course begins January 2 and continues 
ten weeks. It is open "to all citizens of the United 
States above sixteen years of age. 

Students taking this course enjoy the great ad
vantage of a systematic, thorough, and short course of 
training under recognized experts. The subjects 
taken up are soils, manures, fertilizers, and crops, the 
breeds and breeding of dairy stock, the feeding of 
dairy animals, stable construction and slmitation, pre
vention and treatment of the common diseases of 
stock, dairy products, their general characteristics and 
the laws of milk production, pasteurization, elemen
tary botany and entomology, and general horticulture . 
Students receive careful training and extensive prac
tice in the use of separators, making the Babcock test, 
and in butter making. 

All wide-awake communities are demanding better 
dairy products. Students taking this course learn how 
to make the necessary improvements in methods of 
production. The demand for farm superintendents is 
great, but only up-to-date superintendents are wanted. 
Those taking this course are able to learn the latest 
methods. Any one desiring information concerning 
the course should address Prof. William P. Brooks, 
Amherst, Mass. 

The largest marine gasoline engine in the world has 
been shipped from Baltimore to Russia. It is of 1,600 
horse-power, and is one of four ordered by the Czar's 
government. at a cost of $100,000, to go into Lake sub
marine torpedo boats. 
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BIRDS OF AN OCEAN ISLAND. 
BY B. S. BOWDISH. 

It is a significant commentary on the relations 
that man has established with the birds, that the al· 
most universal experience of naturalists exploring un· 
inhabited and seldom visited islands, shows that where 
for generations bird life has existed in ignorance of 
man, the birds exhibit little or no fear of him. So 
accustomed have we become to the display of fear of 
man and keen efforts at self·preservation on the part 
of our little feathered brothers of the thickly·settled 
portions of the world, that it seems unnatural to find 
birds displaying no such caution. Yet we have 
abundant evidence that fear of fellow creatures is 
born only of bitter experience, either in the present 
or a past generation. In Porto Rico the grackle 
( Quiscalus brachyp teru8 ) clambers fearlessly on the 
legs and tails of cattle, seeking the pestiferous flies and 
vermin, while the animals, apparently realizing the 
benefaction that the birds are performing, stand quite 
still. This habit has also been ascribed to our own 
cowbird, from which the bird has derived its name. 
A small species of old·world plover enters the mouth 
of the crocodile quite unconcernedly, to relieve the rep· 
tile of vermin infesting it. As surely as this fearless· 
ness of fellow creatures is born of confidence in their 
peaceable intentions, so surely is universal fear of man 
where he is known born of all too well·founded suspi· 
cions of his intentions. 

To the nature lover there are few, if any, experi· 
ences that can compare with those of a visit to one of 
those wild islands where man's influence on nature 
has never made itself felt. Walter K. Fisher has given 
a very interesting account of a visit to the Windward 
group of the Hawaiian Islands, on the Fish Commis· 
sion's steamer "Albatross," engaged in deep·sea explo· 
ratiOns. As is usually the case at such islands, the 
birds were found remarkably fearless as compared 
w ith our own birds, and Mr. Fisher secured a series of 
pleasing and interesting photographs. These represent 
birds in their home l ife that are unfamiliar to most 
people. As might be  expected in such a situation, sea 
birds were much more numerous in species and indi· 
viduals than were their fellows of the land. One of 
the most abundant, conspicuous, and interesting of the 
feathered inhabitants of these islands was the Laysan 
albatross. Besides being found in great numbers, the 
bird is large and of striking appearance and exceeding· 
ly interesting in habits. At the time of Mr. Fisher's 
visit these birds had young about two·thirds grown, 
and nearly every tussock of the grass. that abounds on 
Laysan Island afforded shelter from the heat of the sun 
to a young albatross, which sat awkwardly on its 
heels dreaming until some one pas:3ed too near, when 
it snapped its bill fiercely. In  most cC' ses this demon· 
stration was found to be largely "bluff," and the natu· 
ralist succeeded in stroking them while they mildly 
objected. If;" in rushing aboFt, the young birds stum· 
bled into the burrows of the petrels, they tumbled for· 
ward heavily, which usually resulted in their disgorg· 
ing their food, much to thei r chagrin. 

It was found that the old birds haa no apparent ob· 
jection to the presence of man, and one could walk 
among them without disVubing them in the least. 
They objected, however, to such undue familiarity as 
handling, and were apparer tly greatly astounded when, 
in backing away from the intrUder, they collided with 
a tussock of grass. They exhibited curiosity over the 
strangers, however, and one was particularly interested 
in the bright aluminium head of the tripod, which he 
examined and tested with his beak. 

The old birds l ived in absolute harmony, but the 
young had some small squabbles, and the parents often 
seemed to have a strong aversion for another bird's 
chick. The birds have a "game," which seems to be 
explained only by a desire for recreation. "Two alba· 
trosses approach each other, bowing profoundly, and 
stepping rather heavily. They circle around each 

Red-Footed Booby (Sula Piscator) on .Nest. 
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othe.r, nodding solemnly all the time. Next they fence 
a little, crossing bills and whetting them together, 
pecking meanwhile, and dropping stiff little bows. 
Suddenly one lifts its .closed w ing and nibbles at the 
feathers underneath, or rarely, if in a hurry, merely 
turns its head and tucks it under its wing. The other 
bird during this short performance assumes a statu· 
esque p ose, and either looks mechanically from side 
to side or snaps its bill loudly a few times. Then the 
first bird bows once and, pOinting its head and beak 
straight upward, rises on its toes, puffs out its breast, 

Black-Crowned .Night Heron. 

and utters a prolonged nasal groan, the other bird 
snapping its bill loudly and rapidly at the same time. 

"Sometimes both birds raise their heads in air, and 
either one or both utter the indescribable and ridicu· 
lous bovine groan. When they have finished they be· 
gin bowing at each other again, almost always rapidly 
and alternately, and presently repeat the performance, 
the birds reversing their role in the game or not. 
There is no hard and fast order to these antics, which 
the seamen of the 'Albatross' rather aptly called a 
'cake walk.' Occasionally one will l ightly pick 
up a twig or grass straw and offer it to the other. 
This one does not accept the gift, however, but there· 
upon returns the compliment, when straws are 
promptly dropped, and all hands begin bowing and 
walking about as if their very lives depended upon it." 
Mr. Fisher adds that when he approached a pair of 
birds engaged in this game, they - would cease their 
play and walk away in a deprecating manner some 
l ittle distance, to resume the game. It is said that if 
a person enters a group of birds that have been en· 
gaged in this diversion and bows, they will sometimes 
walk around him bowing in return. 

The young birds are fed by regurgitation, inserting 
their bills crosswise in the bill of the parent. Each 
bh:d hatches and raises only a single young one. Like 
many of the large seabirds, and particularly members 
of this family, this bird roams over vast areas when 
not engaged in breeding. 

The terns of the Hawaiian Islands come closer home 
to most of us, for while not the same species as the 
terns of our coast, they are nearly related. AI! species 
a re beautiful, graceful birds, and it is a sad thing that 
a desire on the . part of gentle woman to herself wear 
their plumes, and a love of "sport" on the part of man, 

Sooty Tern About to Leave the Nest After 
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have almost stripped our coasts of these dainty crea· 
tures. f 

The carelessness of the tern in the matter of nest 
building reaches its extreme in the white tern of these 
islands. In several instances the egg was found laid 
on a bare limb ; otherwise it might be laid on the phos· 
phate rocks, but nowhere with any pretense of nest 
building. 

Besides the white terns there were also found no j· 
dies and Hawaiian terns. The writer remember::; 
many pleasant experiences while making the acquaint· 
ance of the noddies on wild little Decicheo Island 
thirty miles from Porto Rico. Here birds were almost 
undisturbed by man, and many of the noddies, a few 
bridled terns, large numbers of common boobies, and a 
few laughing gulls made their homes. The terns here 
built no nests, although there were plenty of bushes, 
but nested in most cases on the bare ledges of rock. 
It is an indescribable experience to be among the 
homes of these birds, to see them almost at arm's 
length, performing their . various household duties, and 
a spectacle never to be forgotten. One who has once 
enjoyed · it will never feel like sanctioning the de· 
struction of the tern colonies on our coasts. 

In the Hawaiian Islands Mr. Fisher found the nod· 
dies building nests in the bushes, which, I believe, is 
the rule wit)1 the birds in most places where they 
breed. 

Two of the birds that inhabit these islands are the 
shearwaters and petrels, These birds belong to the 
order known as tubinares or tube-nose birds, from 
the tubular form of the nostrils. Both excavate bur· 
rows, in which the single egg is laid and the young 
reared. The wedge·tailed shearwater makes only a 
pretense of a burrow, in many cases not sufficient to 
hide the sitting bird, while those of the white·breasted 
petrel are six feet and more �n length. The burrows 
of the petrels were found close together, and the birds 
occupied all availabl e  space in the nesting territory. 
Both petrels and shearwaters are most active at night, 
and often remain at or near their burrows during the 
daylight hours. 

The writer yet recalls h ow through a powerful glass, 
from Aguadilla, P. R., he watched the movements of a 
cloud of birds hovering about Decicheo Island, thirty 
miles distant. They were not, of course, identifiable 
at that distance, but when later an opportunity af· 
forded to visit the island, the birds that had been 
watched so eagerly proved to be boobies, and it was 
one of these which was the first bird to welcome the 
boat, when, just as daylight was dawning, he came 
sailing out, looking l ike a gigantic duck as he took a 
turn over the boat and bent his neck to inspect its con· 
tents. On Decicheo the common boobies vied with the 
noddies as the birds of greatest numbers.. The blue· 
faced and red·footed boobies, though sought for, were 
n ot foun d. While the birds are rather clumsy in ap· 
pearance on land, they are far from being so on the 
wing. Lacking the dash and arrow·like grace of the 
man·o'·war bird, they are easy and untiring on the 
wing, nevertheless, and when skimming the waves in 
pursuit of their prey, they fly i nto and out of the 
water with an ease that puts to shame the labored 
movements of the pelicans. In the Hawaiian Islands 
Mr. Fisher found the blue�faced and red·footed boobies 
far more abundant than the common booby. In speak· 
ing of the blue·faced booby, he says : "The boobies 
apP!'lar to exhibit -affection for their young. I have 
seen them gazing at the fuzzy·white ball with evident 
pride in their otherwise stolid countenances, and on 
one occasion saw an old bird carefully lay dry sedge 
over the exposed and not too heavily feathered hind 
parts of the young." 

It was noted that although two eggs were laid, in 
very few cases did more than one hatch, and in these 
cases only one young survived. In this species the 
eggs were laid on the sand, with little or no pretense 
of a nest, while the red·footed booby constructed a 
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rude platform of twigs in the bushes. The latter birds 
take turn in incubating, and Mr. Fisher says "are 
rather l oath to leave their egg, when disturbed ruf
fling their feathers and uttering a hoarse cry, making 
use of their bills if occasion offers. They are singu
larly beautiful despite their vicious yellow eyes, as 
their white plumage is set off by bright blue skin 
about the bill and by the coral·red feet." 

Of the few species of land birds found on these 
islands, two represent two large families, the one a 

Wedge-Tailed Shear water in Close Converse. 

finch and the other a warbler. The Laysan finch like 
the other birds found there was fearless and unsuspi
cious. They were found everywhere, singly and in 
small flocks, searching for food both among the bushes 
and in open places, and ignored the presence of man 
as long as they were undisturbed. They were ob· 
served to  eat "soft parts of grass stems, tender shoots 
of bushes, seeds, and especially eggs."  A pair were 
observed to attack a tern's egg as soon as the owner 
left, which they opened and started to eat, while a 
camera was being adjusted close by, being presently 
driven away by a rail, which in turn appropriated the 
egg. While Mr. Fisher was preparing speCimens, one 
of these finches lit on his table ana explored his 
implements. These birds were found to be very good 
songsters. Their nests were usually built in tussocks 
of grass. 

The warbler, known locally as miller bird on account 
of its fondness for these small moths, was one of the 
most abundant of the land .birds on Laysan Island. 
As is the case with most birds, i t  was found to be 
most active during the cool morning and late afternoon 
hours, and at such times was quite musical. Like the 
other feathered inhabitants of the island, these birds . 
wete fearless, and photographs were secured without 
camera or <!.perator being concealed. The bird seemed 
always busy in the search for millers, which it caught 
in the grass with great dexterity, and it hunted about, 
and even in, the house. It  also secured caterpillars 
and other insects. The nests were built in the middle 
of a clump of grass, and the white feathers of the 
albatross were used for a lining. 

It would seem that the success with which observa
tions of the birds are conducted, in places where they 
have not learned to distrust man, and the pleasure to 
be derived from such familiar intercourse with them, 
would suggest the establishing of very different rela
tions between man and bird than now exist in the set
tled portions of the world. 

. . . I .  
'" Proj ected Observatol'Y and Nau tical Museulll for 

New York. 

Prof. Charles Lane Poor announces that Frederick 
G. Bourne, Cornelius Vanderbilt, and several other 
well-known men of New York have agreed to found 
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the New York Observatory and Nautical Museum, to 
provide an endowment for the proposed institution, 
and also to purchase all the instruments and appa- ' 
ratus that will be required to make the New York 
institution one of the best equipped in existence. 

"In accordance with the customs prevailing, the 
New York Observatory and Nautical Museum will es
tablish various degrees of membership by which the 
citizens of New York who may be interested in the 
general work of the museum or in SOme particular 

Lay�an Finch and Nest. 
line of investigation may become allied with it and 
contribute toward the support and maintenance of its 
scientific reputation. Special arrangements will be 
made whereby officers of the United States Navy, the 
United States Marine Corp!!, the Revenue. Service, and 
the Merchant Marine may become affiliated with and 
entitled to the privileges of the. institution during 
their active service. 

"The principal aim of the institution," in the words 
of Dr. Poor, "will be to investigate all problems aris· 
ing in transportation by water, especially in the care
ful study of all matters which tend to increase the 
usefulness and importance of New York City as a 
maritime port. Some of these problems, such as the 
study of the tides and currents, and the development 
of harbor facilities, are a part of the functions of the 
national government, but with so many thousands of 
miles of ocean, lake, and river coast to chart, buoy, 
and light, the federal government cannot always ade
qilately examine and study the local conditions that 
affect the efficiency of any one port .  

"The safety o f  ships at sea depends upon the ac
curacy of their navigating instruments, upon the ad· 
justment of their compasses, the reliability of their 
sextants, and the rating of their chronometers. The 
master of an English ship can by the payment of a 
small fee have his instruments tested under govern
ment supervision, his chronometers rated at Green
wich, and his sextants standardized at Kew, but in 
this country there is no place where the navigating 
instruments of an American vessel can be scientifically 
investigated and adjusted. The vessels of  the navy 
have the Naval Observatory at Washin�ton, but the 
vessels of the merchant marine have to depend upon 
the honesty and skill of the instrument maker. 

"The observatory to be  established would aim to 
have a bureau for the standardization of instruments, 
where, upon the payment of a reasonable fee, the 
navigating instruments of any vessel in the port of 
New York would be investigated and adjusted, and a 
reliable 'certificate of inspection' furnished. 

"Methods of rating chronometers and standardizing 
instruments depend on astronomical observations and 
calculations, hence the institution must be equipped 
with a complete astronomical observatory. New York 
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alone of all the great cities of the world is without 
an observatory of any kind or description worthy of 
the name. Boston has the Harvard Observatory, Chi· 
cago the Yerkes, San Francisco the Lick, Philadelphia 
the Flower, Washington the Naval, Paris the Paris, 
London the Greenwich, and Berlin the Potsdam. 

"There are in existence to·day fifty-three telescopic 
lenses of fifteen or more inches in diameter, and of 
these fourteen are in the various observatories of the 
United States. An astronomical observatory. irrespec· 

Blue-Faced Booby Feeding Young. 

tive of its necessity as an adjunct to the nautical 
museum, must and would be of great interest and 
benefit to the New York public generally. 

"The New York observatory, when completed, will 
contain a fairly large equatorial lens for public use 
and instruction. It is planned that this telescgpe 
shall be open to the public two or three evenings each 
week. The other instruments, those for purely scien· 
tific work in connection with the work of the institu· 
tion, will be located in small buildings separated from 
the main observatory. The plans for the various 
buildings of the institution have been made, the main 
building of the group being that of the museum, 
which is  to be 320 feet long, 48 feet wide, and three 
stories in height. 

"In the museum will be collected and exhibited 
models of all types of vessels, safety and signal de· 
vices, nautical instruments, and methods of determin
ing positions, charts, historic instruments, and relics. 
The museum will be open to the public and so ar· 
ranged thll,t properly qualified persons can avail them· 
selves of the facilities offered there for investigation 
and research." 

• I. e . 
Isolating Radio-Thori u m .  

A method of isolating radio-thorium from thorium 
salts is described by Messrs. G. A. Blanc and O.  An
gelucci in the Atti dei Lincei .  When sulphuric acid is 

. added to a solution of thorium nitrate containing bari-
um chloride no precipitate is formed in the cold solu· 
tion, but on warming, part of the barium is precipi· 
tated as sulphate, the precipitate carrying down some 
of the radio-thorium. The sulphate is c onverted into 
carbonate by fusion with sodium carbonate, and the 
product, after thorough washing, is dissolved in acid ; 
on adding ammonia a slight precipitate of radio·tho· 
rium is obtained, which has an activity about 5,000 
times as great as thorium hydroxide in a state of radio
active equilibrium. 

In his address to the Chemical Section of the Brit· 
ish Association Prof. Wyndham Dunstan remarked 
that the production of rubber by chemical means had 
been virtually accomplished by its formation from 
isoprene. 

Hawaiian '['ern Alighting on its Nest. 
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RECENTLY PATENTED INVENTIONS. 

PertainIng to, Apparel. 

TROUSERS-SUPPORT.�R. F. PARRIS,  Bath, 
Maine. One p u rpose of this invention is to 
p rovide a supporting device for trousers which 
may remain an integral portion �f the waist
band-section of the trousers and which ' may be 
hygienic, supporting the weight of the 'trousers 
from the hips solely and not from , the waist, 
which is customary when the belt is employed. 
Suspenders are dispensed with. 

GART:BJR.�D. EROADBELT, New York, N .  Y. 
In Mr. BroadbeJt' s patent the invention relates 
to garters and the like, his more particular 
obj ect being to produce a type of garter in 
which there is a laterally-resilient portion 
which may be extended or contracted at will,  
and provided with a longitudinally-resilient 
elastic p ortion which may be extended and of 
itself returns to its original shape. 

Electrical Devices. 

MAIN-LINE SOUNDER.�.T. H .  KIDNY, Lisle, 
Mo. The more particular object in ' this im
p rovement i s  to p roduce a type of sounder 
adapted for use directly upon the main line 
and taking the place of both relay and local 
c i rcuit. To this end the invention relates to 
improvements in construction whereby com
paratively delicate currents upon the main line 
may cause the instrument to produce compara
tively loud sound,S. 

or Interest to FarlDers. 

FOLDING DRA]j"r-TREE.�G. W. WALKER, 
Bnshnell ,  I l l .  A folding draft-tree is p rovided 
for sectional harrows so c onstructed that when 
in use it will be as strong as the ordinary 
single-piece draft-tree and so that in a short 
time and but with little trouble the end sec
tions may be folded up above the central 
section and in diredion o f  each other, reduc
ing the longer tree to such simple dimensions 
and compactness that it can be taken through 
an ordinary farm�gate. 

F E R T ILIZER-DI S'l'R I B UTER.�J. K. GOUR
DIN, Pineville,  S. C. This distributer is adap t
ed for discha rging the fertilizer broadcast and 
in va rying quantities. The invention is em· 
bodied in an improved constrnction and com
bination of a grooved and ribbed drum which 
revolves with the axle and adjustable feed-regu
la ting sl ides which coact with the drum. 

or General I nterest. 

series of wooden staves so arranged as to form 
an annular body, said staves being secured 
at their ends and spirally wound with a bind
ing material, all of which is covered with a 
plaster or plastic coating. The staves of the 
column are interiorly supported a t  suitable 
points of their length and a t  each end where 
they are connected to an ornamental base and 
cap-piece of any desired contour.  

GAS-GENERATOR.�C. L. GERRARD, Colum
bus, Neb. The present application is a di
vision of a former application filed by Mr. 
Gerrard. The invention has reference to cer
tain peculiar features of construction and ar
rangement of parts concerned with an appa
ratus for generating nitric oxid or other gas. 
It is especialIy for use in connect1on , with the 
treatment of wheat o r  flour wherein the nitric 
oxid or other gas is mixed with air and the 
mixture brought into intimate association with 
many. The aim is to lighten the work of the 
nascent condition. 

llIaeblnes and Mecbanical Devices. 

C IGARET'rE-MAC H I NE.�J. M. MARTINEZ, 
Guanajay, Cuba. The underlying object of the 
p resent invention is to construct an organized 
cigarette-making machine by means of ' which 
the fibered tobacco may, in a continuous op
eration, be fed uniformly, molded into a stick 
or cigarette form, enveloped and sealed In 
papel' o r  other wrapper, cut into the requisite 
lengths, and discharged finished from the ma
chine. 

GEAR-CUTTER.�J. Voss, Woodburn, Ore. 
In operation the gear-wheel is  secured in place 
upon a pin and the pin inserted in the chuck. 
The pin of a plate·spring i s  inserted in a per
foration of the series corresponding in spac
ing to the distance desired between the teeth 
of the wheel. 'l'he cutter beIng put in rota
tion, it is moved longitudinally on the bed 
until it  engages the wheel. Upon the retrac
tion of the cutter the pin is disengaged from 
its perforation and inserted in the next of 
the series, after which the operation i s  re
peated. 

RAZOR - STROPPING MAC H INE. � E. G. 
KAUFMAN, Yonkers, N. Y. The object of the 
inventor is to provide a new and improved 
razor-stropping machine which i s  simple and 
durable in constrnction, composed of com
paratively few parts, and arranged to permit 
an easy movement of the strop to hold the 
cutting edge of the razor-blade in p roper con
tact with the runs of the strop .  

CANDY-MACHINE.�T. ALLATT, Portland, 
Ore. Time and labor .ire saved in the use 
of this machine, since long exposure of the 

Busintss and Pusonal Wants. 
READ THIS COLUMN CAREFULLY.-You wiII 

find inquiries for certain classes of artiCles numbered 
in consecutive order. , If you manufacture these goods 
write us at once ant! we will send you the name and 
address of tbe party desiring the information . I n  
every c a s e  it i s  nef'essary to give tbe 
nUlDber of' tbe inquiry. 

llIUNN &; CO. 

Marine Iron Works. Chicago. Catalogue free. 
Inqu iry No. �1J06.-Wanted, machinery for 

manufacture of "a lcohol from apples, molasses 
sugar. 

the 
and 

For logging engines. J. S. Mundy, Newark, N. J. 
Inquiry No. �50".-Wanted. a musical alarm 

clock, 7 feet "high hy [) feet · wide, nickel�plate brass 
frame with g]ass sides. visible works, retail price $2.48 ; 
wanted to purcease same by wholesale. 

U U. S." Metal PoUsh. IndUmapolis. Samples free. 
Inquiry No. SaOS.-Wanted, 'a machine for_point

ing meat skewers in large quantities. such as 50,000 
skewers a day. 

Pattern Letters. , Knight & 8011, Seneca �'alls, N. Y. 
Inq uiry N o .  8l)09.-Wanted, machinery for drill

ing vegetable ivory buttons. 
Sawmill machinery and outfits manufactured by the' 

Lane Mfg. Co., Box 13, Montpelier, Vt. 
I n q u iry N o. 8.l10.-Wanted, makers of portable 

sanitary closets. 
Metal Novelty Works Co., manufacturers of all kinds 

of light Metal Goods, Dies and Metal Stampings our 
Specialty. 43�.7 S. Canal Street, Chicago. 

Inquiry No. 81Jll .-Wanted. name and address 
of th e milkers of the' Perplexity P�zzle recently sold by 
the Union News Co. 

The celebrated U Hornsby-Akroyd " Baf�ty oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. E. 138th St. N. Y. C. 

Wl�I��!r: le�ie�5i�2g;J���;:g
, 
�O��U

e
g���d

a
����

s
:gJ 

galvanized iron roofing. 
Manufactul"ers of patent articles, dies, meta) 

stamping, screw machine work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South (Janal St., Chicago. 

I n quil"Y No. 8a1 3.-Wanted. manufacturers of the 
folloWillg : trunk board, lamp colors. sheet aluminum, 
coal�oil burner without chimney. 

Inquiry No. 81J 1 4.-Wanted, thc address of a 
German tirO! which manufactures souvenir post cards 
and one which makes prism field glasses. 

I nq u i ry N o .  8.l11l .-Wanted, the manufacturers of 
the Osmium Incandescent lamp. 

I nqu iry N o. 81J16.--Wanted, makers of .mall 
rna_itying glass�s, such as are found in watch charms 

Inqu iry N o. � 1l 1 7  .-Wanted , makers of the follow
ing, tor placer miuing : sluice plates, reefs for same ; 
tom hooks. tom plates. sbovels for dig-ging earth, crim· 
inals, cutlasses with iron handles, and battes. 

AuXILIARY RUDDER.�W. M. TAYLOR, 
Mecklenburg County, Va. Means are provided 
by this inventor that bring the vane in paral
lelism with the direction of movement of the 
water, so that there is no resistance thereon, 
and the vane may be swung inwardly into .its 
recess, retaining i t  in parallelism with the side 
of the hull aud with the direction of the force 
of the water. Means incline the vane so that 
the force of the water acts upon the outer side 
thereof, thus assisting in the closing of the 
same. 
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BOTTLE .�E. M. SMITH, JR., Canton, Miss. 
In this invention the object is to p rovide 
a bottle with means adapted to prevent It 
being refilled. Under this construction when 
a bottle has been once opened, it cannot be 
again refilled and placed upon the market 
without bearing evidence of the fact that it 
has been so refilled and offered for sale a sec-
ond time. 

PrilDe lU o vers and Tbeir Aceessorles. 

VALVE - OPE RAT ING MEC H A N I S M  FOR 
STEAM-ENG INE S.�H. LENTZ, Berlin, Ger
many. The aim is to lighten the work of the 
valve-motion of reversible engines, and to se
cure their management by employing a wheel 
instead of one or more connecting-rods.  T his 
wh eel , being caused to rock by the driving 
mechanism, will move \is directly as possible 

ME'l;H OD O F  E XTRACTIN G  GUTTA- the cylinder valves by its rim. This invention 

though we endeavor to reply to all either by 
letter or in · tbis department, · each must take 
his turn. 

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

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

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt or 
price. 

Minerals sent for exam ina tion should be distinct11 
marked or labeled. 

PERCHA.�E. C.  LAHSEN, Singapore, Straits also renders possible the reversing by hand, 
Settlements, India. The invention refers to a obviating the need of special reversing-engine. ( 10247 ) B. A. T. asks :  1. How many 
system or process of extrac ting gutta-p ercha The rocking wheel moves directly all the inlet ampere hours will a Fuller battery give ? A.  
contained in the raw state in, leaves and buds and outlet  valves of the cylinder by means of About 68 ampere hours.  2 .  Does a F'ulIer bat
of the isonondra tree and other varieties, vines, its curved cams. tery give the same voltage after it has been 
and creepers capable of yie lding gum. This ENGIN E-STARTEH.�G. F .  BRANDHURER, 

charged some time as it does when it is freshly 
system treats the substances named in order Pierre, S.  D. The invention relates to a de- charged ? A. No. 3 .  Does a p orous cup that 
to extract gutta-percha by a mechanical method vice intended particularly for starting inter- is used in batteries wear out ? A. ,No. 4. Does 
without the use or without the extensive use nal-combustion engines ; and the object is to battery carbon wear out ? A.  No. 
of oil ,  salt, or other chemica ls. provide an easier and safer means for starting ( 10248 ) 1 .  S. W. asks : 1 .  At what 

FIRE-E SCAPE.�H. LYTLE, Afton, Ohio. I t  the engine than the o rdinary starting-crank temperature does frost form '! A. At 32 deg. 
is the principal object of this improvement to and to euable the starting-gear to be p laced in Fahr. 2 .  I n  m agnetizing a piece of iron or 
provide for ' efficiently and rapidly elevating reach of a person seated in an automobile, so steel with a permanent m agnet, does the per
a mast and to provide connections with the as to avoid the necessity of the automobile- manent magnet lose any of its magnetism ? A. 
mast in such a manuel' that a cage can be driver aligbting each time the machine is N

'o. On the contrary it tends to strengthen 
readily elevated and let down, so that several started. the magnet. 3. What horse power engine is 
persons can be quickly removed from the required to run the 8-lamp dynamo of Suppr,E-
build,ing and, furthermore, with hose quickly Railways and Tbeir Accessories. 

MENT No. 600 ? A. Three-fourths horse-power. 
elevated into a position to fight a fire. Also what horse-power to run the 1 1 0-volt 

COMB-CLEANEJR.�A. B .  HUGHES and A. STATION-IN D I CATOR. � 1. C. BANBMAN, dynamo of S UPPLE MENT No. 865 ? A. About 
The cleaner is made New York, N.  Y. Means are p rovided where- one horse-power. 4. How is the horse-power ROSE, Cedarville,  Cal.  by when the gate or door is opened or closed of a windmill calculated ? A.  Approximately up either in the form of a razor-strop or comb- a movement i s  given to certain p arts of the I by multip lying the area of the slats in the case provided with a series of wires strung device so as to cha, nge the , sign displayed;, p lane of revolution by the cube of the velocity' in a novel manner, which when the comb is . 

intermeshed with them and drawn back and also to p rovide for ,announc mg the stations in of the wind in feet per second, and divide the 
regula r  order, forward or backward, according product . by 4,000,000. forth yieldingly press on the teeth at each . '  f . d 

side, thereby completely sawing out and dis- to . di.rection or motJ?n 0 tram,
. 

an .means for ( 10249 ) E.  H. H. writes : I wish tQ 
ff shlitmg the operatmg mechallism III such a break an electrical circuit a certain number pelling accumulated dirt and dandru . way as to change the direction, of motion of of times in a second , by means of a spring and D I SK·RECORD II OLDER.�X. CUKlER, New the sheet bearing the, names of the stations. electro-magnet, something like the ' electric tun-York, N. Y. This invention pertains to a de- STAKE AND STRAP APPLIANCE FOR ing fork, but only using one leg of the fork. vice the purpose of which is to hold a plurality I<'LAT-CARS.�A. S.  BEVILLE, ,Jacksonville, What number of vibrations ( double _vibrations )  of disk-records, such a s  used o n  phonographs, Fla. One purpose of the inventor is to pro- is it possible to, attain ? C of the treble clef the object being to produce a device of this vide an attachment to flat-cars by means of has 5 1 7 . 3  double vibrations in a ,second. Would class which w i l l  hold the records together in which stakes will  be locked to the car in such 

a body and in such a way that any record may manner that they may b e  quickly fitted to 
be readily selected and removed from the their pockets or removed therefrom and where
holder. by when removed and permitted to drop they 

C OLUMN.--,--EJ. W. CHAMBERS, Toledo, Ohio. will yet remain conn.ected with the car, thus 
Th e  invention is an improvement in columns avoiding losing the stakes, which otherwise 
of that class p rovided with an inner core of frequently h appens. 
wood coated with p l aster or plastic material . NOTE.�Coples of any of these patents will The column will not be affected by the swelling be furnished by Munn & Co. for ten cents each. and shrinking of the wooden core within It. Please state the name of the patentee, title of Generally stated, the column consists of a the invention, and date of thIs paper. 

it be possible to a ttain four octaves above that 
= 8,276.8 double vibrations' ; that. is,  break 
the circuit that number of times ? A. With 
that numbe'r of breaks per second the current 
wonld b e  apparently continuous. A dynamo 
making 1 ,800 turns p e r  minute makes ' 30 turns 
per second, and if there are 24 coils on the 
arma ture, there are only 720 impulses of the 
E. M. F. per second. We caIl such a current 
continuous, and it has not a tenth of the Im
pulses you name. 
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THE PROGRESS OF THE HOLLOW CON. 

CRETE BLOCK INDUSTRY. 

Like all other new industries, the hollow 
concrete building block has had its vicissitudes, 
perhaps to a greater degree than almost any 
other. 

The fact that it has gone nearly over the 
entire world in the short space of three years 
is proof that it  has come to stay, and its in
creasing popularity i s  evidence of its un
doubted merit. Every trade paper of note in 
this as well as foreign countries has devoted 
much space to discussions relative to the ma te· 
rial, its adaptability to building construction , 
its sanitary qualities, cheapness,  and durabil
ity, which, together with its superiority as a 
substitute for the rapidly-decreasing lumber, 
bas attracted the a ttention of all  classes of 
readers. 'l'hat this has had a most beneficia l  
effect no o n e  c a n  deny. The rapidity o f  i t s  in
troduction compelled , haste in securing a prac
tical edncation which in turn was ne>t slow to 
discern the qualities necessary to success in 
both blocks and the machine for their manu
facture. Of all  the ,two or three hundred pa t
ents which have been granted for machines 
and blocks, there is less than one dozen ' which 
have proved so successful as to require a fac
tory to make the machine, while scores have 
come to light for a few weeks and then 
dropped from sight. 

,The , readers of the Scientific American will 
remember in the issue of August 29, 1903, an 
article on this subject by a representative of 
this paper, sent especially to investigate this 
new building material and method used to 
make it practical. This was the first extended 
illustrated article on this subject in this or 
any country. The illustrations then given 
were photographs taken , by our artist at a 
buildin'g being erected by the original inven
tor, Harlllon S. Pa lme" Washington, D. C. 
Previo)ls to this time there were but few ma
chine-made hollow concrete block houses in 
the world, and every one had been constructed 
under his system and personal supervision 
with one of his machines. The publicity given 
at that time had the effect of stimulating the 
general public to an unusual degree in this 
direction, with the result as above stated. But 
out of all  devices which come to light, not , one 
has departed from the original conception and 
fundamental p rinciple,  that of a machine with 
movable sides and cores and a removable bot
tom plate, on which the block is molded by 
tamping and on which i t  is carried away from 
the machine. Many have endeavored to sub
stitute other means, and thousands of dollars 
have been spent by early inventors in trying 
to produce good blocks without tamping. Some 
have resorted to the slush system, others to 
fil ling the mold from an elevation, while others 
have lost fortunes in trying to perfect some 
sort of p ress, but failure has been the general 
resul t. Concrete will not flow l ike wet c lay 
under a p ress, and it is impOssible to deposit 
it in a mold so evenly tbat all  places will  be 
pressed a l ike, thus causing porous spots in 
the stone ; and again, the confined air will ex-

pand on removal from the press,'  doing great 
harm to the block ; then again the numerous shapes and sizes of blocks required renders complicated machinery u tterly impractical. 

However, various improvements have been 
added, which in practice have been fonnd desirable in their manufacture. The greatest of these is flexibi lity in the machine, so as to 
make different sizes of blocks a s  well as different shapes and thicknesses. 'l'he machines 
of to-day are so admirably adapted to these 
changes that the most intricate designs of the 
architect are easily carried out with scarcely 
any effort of the machine opera tor. Many 
architects have taken up this branch of con
struction almost exclusively, and in connec
tion with the machine m anufactu rer are surely developing a class of buildings that will  be a pride to our country, inasmuch as they will  
require neither paint nor repairs, are dry and 
sanitar,ll', durable, and cheap ; and if  the fioors and roofs are p roperly constructed with the same material, fire insurance, that industrial cancer, will be entirely unnecessary unless the dwelling stands in the midst of many other inflammable buildings. This may seem a bold assertion, but i t  is not too strong, and the 
time will come when it will be considered a crime to erect a dwelling that can burn. 

The accompanying i l l ustration is one of the l a test machines nf th e above type just patented by the original inventor, called the "Mul
tiple Automatic." Its points of excellence are its adaptability to innumerab le changes. There is no design which an architect is l ikely to call for th,at this machine cannot make, and the co,operation .is  so perfect and so easily understood by , the architect, that tbe machine is almost a , necessary adjunct of his office and plans. Its , fiexibility is  so great that oue, two, three, o r  more blocks can be made a t  one time, of any shape; size, or thickness, with any number of air spaces in the block and in any location�which is impossible with complicated machines o r  p resses. One movement of one lever opens and closes the machiue saving enough time to add o,ne hundred , per ' cent te> the usual output. ,Owing to the interest which many of the devotees are taking in the development of this new industry, five or six ?f the la rgest and most progressive companies 
!n this line have just , been practically me rged mto on-e 'cal led the "en ited Cement Machinerv 
Manufacturing Company," with Harmon S. 
Palm"r, president of the , Palmer Company, of 
'Washmgton , D. C . , as nresident : .James Ir. 
Angell,  president of the Winget Machine Com
nany, of Columbus. Ohio, as first vice-presi
dent ; , James W. Sanderson, president of tbe 
('euwnt l\1achinery l\1annfacturinl\' Company, of 
BurlingtDn, Iowa, secon d ,  vice-president : James M. McDowell , of Columbus. Ohio, as secretary ; 
Dnd Howard C. Black. general counsel. With 
the experience of , these nromoters and the number of factori ?s and offices, together witb the numerous '  patents which they control , this company should be a powerful factor in the hollow-blOck and cement industry of this conntry. 
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INDEX OF INVENTIONS Wood-working PAN - TO G  
Something out. ol the common 

. FOR MEN For which Letters Patent of the Machinery 
Uoited States were Issued 

for the Week Ending 

November 27, 1 906. 

� N D  B A C H  B B A R I N O  T H A T  D A T E:  
[See note at end of list about copies ot tl'ese patents.] 

Abrasive body and making the s·arne, E. G. 
Case, reissue . . .  , '  . . . . . . . . . . . . . . . . . . .  , 12, 567 

A.cetylenl:. generator, G, W. Miller . . . . . . . . .  836,695 
Acid, manufacture of glycolic, O.  Lieb-

knecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 , 083 
Advertising device, telephone, E. Gurney . . •  836, 75ii 
Aerial apparatus, J .  Riley • . . .  0 • • • • • • • • • • •  806, 709 
Aerial cabl� support, C .  L. Brown . . . . . . . . .  837, 185 
Agitating and mixing apparatus, L. C. 

Trent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,711 
Agricultural implement, W. L. & W. A. 

Paul . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,119 
Agricultural implement, S. P. Stovall . . . . .  836,841 
Ail' brake system, Henderson & Turner . . . .  836,682 
Alloy, magnetie, R. A. Hadfi�ld . .  836,756. 836,758 
Alley, PYl'ophol'ic. C. Ao vou \Vels bach . . . .  837,017 
Allo.y s, Improving the magnetic qualities of ' 

Hon silicon. ll. A. Hadfield . . . . . . . . . .  836,754 
Alloys, improving the magnetic qualities . of 

iron SIlicon aluminium, R. _ A .  lladfie'}d-. 836,762 
Alloys, improving tbe magnetic qualities of 

iron silicon manganese, R. A .  Hadfield .  836,757 
Amusement apparatus, C.  L. Barnha rt . . . . .  836,799 
Amusement device, H. N. Ridgw'ay . . . . . . .  836,708 
Amusement device. D. J. B. Catfodio . . . . .  837, 1 89 
Anchor, gwund, W. J. Gallagher . . . . . . . . .  836,678 
Anesthetics, apparatus for administering, 

H. W. Wolfe . . . . . . . . . . . . . . . . . . . . . . . .  837; 171 
Animal cleaving machine, J. Zerfas . . . . . . .  836, 910 
Automobile seat. W .  H .  Garnett . . . . . . . . . .  837,050 
Automobile sDeed-indicatiu2' mechanism, 

drive gearing for, A. B . Cadman . . . . .  837,188 
Axle boxes, swing bearing for car, O. S. 

Puillam . . . . . . . . • • . .  , . . . . . . . . .  836,992 
Axle, cal', O .  W illiams . . . . . . . . . . . . . . . . . .  837, 1 67 
Bag fullillg' machine. B. Fa Brown . . .  0 • • •  836,665 
Bag holdel· ,  C.  M. Gerson . . • . . . • . . . . . . . . .  836,966 
Bag holder, J.  Thompson . ..• . . . . . . . . . . . . .  837, 148 
Ball player's  j acket. foot. A. Scheme l .  . . .  836, 896 
Band cutter and feeder. P. B. Jantz . . . . . . .  836,766 
Bearing. J. O. Oromwell . .  d . . . . . . . . . . . . .  837,262 
Bearing, ball. I" . M. �'oote . • . • . . . . . . . .  , . 836,672 
Bed, folding, J. L. Tandy . . . . . . . . . . . . . . .  837,14{) 
Bed, invalid's.  A. M. Parkhill • • . . . . .  , . . .  , 836,889 
Belt, link, S.  B .  Peck . . . . . . . . . . . . . . . . . . . .  836,943 
Belt tightener, P. L. Bucy . . . . . . . . . . , . . . .  836, 918 
Bicycle driving mechanism, J. S .  Oopeland . 836.738 
Binder, loose leaf. J. O.  Dawson . . .  836.803, 836,804 
Binder, loose leaf, G. Labarre . . . . . . . . . . .  , 837. 078 
Blast furnace. J.  Oovne . . . . . . . . . . . . . . . . . .  836,801 
Block or tile press. L. N. McCarter . . . . .  837,243 
Block signal; electric. W. E . Sands . . . . . . .  836,895 
Boat and propelling gear for same, G. Nel� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,821 
Boller stand. O .  H .  Foster . . . . . . . . . . . . . . .  836, 747 
Book holder, note, W. B .  Slife , • . . . . . . . . .  837.002 
Boots and shoes, making, P. Hebert . . . . . .  836, 972 
Boring machine. O. Hird . . . . . . . . . . . . . . . . . .  836, 684 
Bottle. M. L. Ambrose . . . . . . . . . . . . . . . . . . . .  836,852 
Bottle, Vandergoot & l" olen . . . . . . . . . . . . . .  837, 159 
Bottle capping machine, milk, U. f3. Mark-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831,237 
Bottle capping machines. feeding' mechan· 

ism for, W. Hoggard . • . . . . . . . . . . . . .  837,065 
Bottle closure. W . J. Frey . . . . . . . . . . . . . . .  836. 677 
Bottle or receptacle. J. W. Maddox . . . . . . .  837,089 
Bottle stopper. O. S. Pugerud . . . . . . . . . . .  836,782 
Bowling alley. F. H .  Bedell . . . . . . . . . . . . .  837, 177 
Bowling alley. coin controlled. R. H. Hart· 

ley . . . .  . .  . .  . . . .  . . . .  . .  . . . . . . . . . . . . . .  . .  836,763 
Bo>; filling machine. J. P. & O. F. Wright, 

R36,729, 836,730 
Bracelet, belt, etc . ,  automatically adjusta-

ble, J. J, Sommer . . . . . . . . . . . . . . . . . . . .  837,004 
Brake, O. N. Frey . . . . . . . . . . . . . . . . . . . . . .  836,676 
Bread cutter. Meyer & Dehullu . . . . . . . . . . .  836, 694 
Bridge, movable, T. Rall, reissue . . . . . . . . .  12,570 
Briqueting process. R . ' Schorr . . . . . . . . . . . .  836,897 
Brushes, manufacture of, W . ' A. Weir . . . . .  837, 015 
Bucket. clam·shell, V.  E. · Lane . . .  , . . . . . . .  837.079 
Buckle. J.  F. Molloy . . . . . . . . . . . . . . . . . . . . .  837,095 
Building block, A. D .  Whisler . . . . . . . . . . .  837, 163 
Building construction. metal. J. F.  Makow� 

ski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  837,090 
Burlap . or simila r  fabrics, padding and or-

namenting. P. Richter . ,  . . . . . . . . . . . .  , .  837,122 
Bmner. B. �' . .  TackRon . . . . . . . . . . . . . . . . . . . .  836,883 
Butter, oils, fats, etc . ,  apparatus for refin-

inl!. "'"T. Ii'. Jensen . . . . . . . . . . . . . . . . . . . .  837,069 
Button, cuff. E. E. Stanin�er . . . . . . . . . . . . .  836,900 
Button-making and like purposes, press 

for, J. G. B reitenstein : . . . . . . . . . . . . . . .  836,916 
Buttoning device, metalliC, E.  I .  Rains . . . .  837,250 
Calk joint run!ler, F. E. Gerstenberger . . . .  837,052 
Cameras, bellows support for, J. Goddard . 837, 218 
Can and box beading machiu€', B .  J. Lind� 

gt'en, reissue . . . . . . . . . . . . . . . . . . . . . . . . .  12, 569 
Oan body forming machine, G. H. Stewart 837,008 
Can heading machine, J.  Brenzinger . . . . .  836,735 
Can opener, M .  J. li'e rren . 0  • • • • • • • • • • • • •  836,744 
Oandle socket. T. M. Mnlkel'ins . . . . . . . . . .  837,240 
Car brake, O. �'. Smith . . . . . . . . . . . . . . . . .  836,898 
Oar coupling, J. & J. O .  Timms . . . . . . . • .  837, 155 
Car coupling, automatic, J. Stephens . . . . . . .  837, 144 
Car door operating device, R. " .  Sage . . . .  836, 830 
Car door operating mechanism, drop bot-

Oar 
t��,:ti��n,

H.
st��:th

J . . 'Ii:: ' 'Philiip;,' . j;' : : ��a�� 
Oar, railwuy, �'. O. Sargent . . . . . . . . . . . . . . .  836,834 
Oar, railwuy, S .  Otis . . . . . . . . . . . . . . . . . . . . .  836,942 
Car step, J.  r,'. Hyers . . . . . . . . . . . . . . . . . . . .  837,242 
Car stop, mine, J. Hamilton . . . . . . . . . . . . . 836,880 
Cal' ventilating system, G. H .  Layng . . . . .  836,934 
Cal' wheel guard, railway , E.  A. Mason . . 836,935 
Carbon bluck making machine, J.  M. 

S,,"'eeny 0 • • • • • • • • • • • • • • •  • • • • • • • • • • • • • • •  
Cat'bureter, F. A .  Heath . .  0 • • • • • • • • • • • • • •  
Carbureter, F. J. Wright . . . . . . . . . . . . . .  . 
Ca rriage top iron, H. Smith . . .  0 • • • • • • • • • •  

836,948 
836,764 
836,795 837, 138 

Cash register and coin handling device, W. 
H. Muzzy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,818 

Cement and process, anhydrous hydraulic, 
E. J. Winslow . . . . . . . . . . . . . . . . . . . . • . • 

Ocment block, J. M. Woodiwiss . . . . . . . . . .  
Ohains, bit link for. R .  E.  Noble . . . . . • • .  
Cheese box, W. S.  Beasley . . . . . . . • . . . . . . •  
Ohopper. See Ootton chopper. 
Oigar tip cutter, J. L. Wentz . . . . . . . . . . .  , 
Circuit breaker, G. Wright . . . . . . . . . . . . .  . 
Circuit breaker, W. Merrill . . . . . . . . . . . . . .  . 
Circuit breaker. automatic, . A. E. Doman . .  
Circuit closer, automatic, T. W . Benson" . .  . 
Circuit controller, J. P. Pool , . . . .  , . . . . .  . 
Clasp. J. A. Shay . . . . . . . . . . . . . . . . . . . . . . .  . 
Olasp, L. S. Alexovits . . . . . . . . . . . . . . . . . . .  . 
Clothes line. O. W. Boese . . . . . . . . . . . . . .  . 
Clothes line reel support. F. J. Bushard . .  
Clutch, O .  Hird . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clutch, J. O. Dawson . . . . . . . . . . . . . . . . . .  . .  
Clutch mechanism, Sobey & Mobr . . . . . . . .  . . 
Coal moving apparatus, E. Phillips . • . . . • •  
Coll'ee pot, W .  H ,  McLaren . . . . . . . . . . . . . .  . 
Collar, H. OhashI . . . . . . . . . . . . . . . . . . . . . . .  . 
Collar fastener, horse, Hillengass & Klugh . 
Column. metal, A. W . Ford . . . . . . . . . . . . . .  . 

831,169 
836,727 
837,246 
837,116 

837,018 
837,023 
837,092 
837,201 
837.178 
836, 821 
836,838 
836.957 
836, 855 
836,959 
836.685 
836,739 
837,003 
831, 113 
836,699 
837, 248 
837, 0 62 
836,673 

Concrete blocks, finishing the faces of, 
WIght & Galassi . . . . . . . . . . . . . . . . . . . . .  831,165 

Concrete bnilding construction. J. B. · Hinch· . 
man .. . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  836,683 

Ooncrete mold. Brookshier & Ball . . . . . . . . . .  836,198 
Concrete structures, apparatus for building . 

hollow. J.  H. McOoy . . . . . . . . . . . . . . . . .  831.101 
Ooncrete w all mold, A.  O .  Burns . . . . . . . .  836.667 
Condensers, making electric, H. P. Clausen 836,863 
Converters. restraining ebullition in, A. 

Zenzes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.009 
Conveyer, F, N. Nelson . . . . . . . . . . . . . . . . . . 836,938 

For ripping. cross-cut
ting, mitering, grooving borlng

l 
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695 Water St., Seneca Falls, N .  Y. 

E ngine a n d  Foot 
MAC H I N E  S H O P  O UT F I T S .  TO O L S  A N D  
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SEBASTIAN LATH E CO • • 1 20 Cu lvert St . ,  Cincinnati .  O.  YX. THE (LIPPER CUP 
li'"' Its trIangular shape prevents 
entang\i� and gives . three times 

.

. 

the capaCIty of any other Clip for 
. 

att
A�l'Jf d't:%ii�t�Oglrf§fatdoners. 
eLl PPER iUFG. co .. 

. . 401 West 124th St., New York, U.S.A. , BlU.SS OR. STEBL Ifor free samples and information write to us. 

Keystone Well Drills . 
for Artesian and Ordinary Wate 

The Best 
Dry Battery 

Wf'US ; Mineral �ospectjn� sn(t 
Placer T�sting for DredJ!"ers j 
Deep Drilling for Oil and Gas j 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text,.. 
books in t.hese Imps. 
KEYSTONE WELL WORKS 

Beaver Fal ls. Pa • .  

for 
AUTOMOB ILE  
SPARKI NG  

IS THE Becko Spark Cell 
4, Cells $1.2;) 

J. H. BUNNELL & CO. 
Electrical ManWactwrers 20 Park Place, NEW ll'ORK 
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Record ing Thermometer 
Traces automatically a correct and 

continuous record in ink of the tem-
Rf�3�Uf� ��� �f:gs�

a
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and fnlly guaranteed. Also other recording weather instruments. 
T H E  DRAPER MFG. CO. 

1 52 Front St .. New York 

GAR D N E R  I H· l.icc;:��LINE 
�dimd��:�les�£::f�el

i��tr�t A�!;;' ::;� �mi:ts:� 
never out of order. · The ideal engine for driv� tug motor boats, dynamos, lathes, water and 
air pumps, and for evary nrnctical purpose 
W��i���O��\�� P�v�h:w

r
:\���ith sent C. O. D. anywhere 10 the world for $50. 

�{u�o:J!tt��� ��:::�i:!t1�� a�d g�iidil�h� 
engine yourself for $12 • . Write to.-day for 
descriptive pamphlet and full lnfonnation. 

JOHN W. GARDNER 
1037 Goodfellow Avenue, St. LouIs, M .. 

FOR 
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MAKERS, EXPERI·  
M ENTAL & R E PAIR 
WO R K ,  ETC. 
From9-in. to 13·ln. swiIlll. 
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STEAM PIPE AND BOILER COVERINGS. ··J·M" ASBESTOS ROOFING. 
ASBESTOS PACKING (For all  u r oses) . ASBESTOS FABR I CS • . . 'Si� , .

. ASBESTOS FIRE-R ESIST I N G  8E�ENTS. KEYSTO NE HAIR I N S U LATOR 
ASBESTOS B U I L D I N G  MATERIALS. ELECTR I CAL S U P P L I ES. 

H. VV • .J O H NS- M A N V I L L E  CO. 
New York. Milwaukee. Ch icago, Bost o n .  Phi ladeillhia.  St . Louis.  Pittsbu rg. C leveland. New O rleans. Kansas . 

C ity. M i n neapo l is. Dal las. San Franc i sco , Los Ange.les, ·Seatt le .  London. 

Kerosene Oil Engines 
Marine, Stationary, Portable · 

:.? #efg�F �!!PI�"[�W��e��'.i��o�fc�t 
No Batteries, Self Ignition by Oompres

' sion. Fully �llnranteed. Write for Cata· 
logue S. A. W' No charge for packing. 
INTERNATIONAL OIL ENGINE CO. 

38 Murray St. ,  New York, U. S. A .  

THE OBER LA. THES tt For Turning Axe, Adze. Pick 
Sledge, Hatchet, Hammer, Auger. 
.IfiIe, Knife and Chi-sel Handles.  
Whlffietrees, Yokes, Spokes. Porch 
Spindles, Stair Baiusters Table . and Cbair Legs and other irrBglilar 
work. 

li'"' Send jor Oircular A .  
T h e  O b e r  M f g .  Co., 1 0 B e l l  S t  . . Chagrin Fal l s .  0 . •  U.S.A. 

AMERICAN HOMES 
AND GARDENS 

Bound Vo lumes 

SPARK COILS 
Their Construction Simply Explained 

Scientific AJDerican Su ppleJDe n t  1 60 describes the making of a l�·inch spark 
coil an d  condenser. 

Scie ntific A Dlcrican Su ppleJDcnt 1 5 1 4  tells you how to make a coil for gas
<lngine ignition. 

Scientific ADlerican S�ppleJDent 1 522 explainR ful lY the construction o f  a j ump·spark coil and condenser for gas-engine 
igmtio n .  

Scientific AJDerican SupplcJDent 1 1 24 ·  describes the construction of a 6-inch 
spark coil. • 

Scientific AJDerica-n SuptJlement 1 0 8 7  gives a full account of the making of 
an alternating current coil giving a 5·inch spark. 

Scic n tific Americau Supplente D t  1 5 2 7  describes a 4-inch spark coil and con· 
denser. 

Scientific ADJ.erican SupplcJDent 1 402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentionea set of seven papers 
will be supplied for 10 cents. 

Any Single copy will be mailed for 10 cts. 
MVNN ®. COM PANY. Publishers 

361 Broadway New York 

-�--------------

WE SAVE YOU 35% TO 60% 
ON TYPEWRITERS 

All Standard 1Ilnke. 
an�U::a�it�

e
�f 

e
���k.

to 
�h��oi�hr:�:��il�� 

Wh�lfz� :lg�O
f
$�5

a
1 TJi����:�:�d� 

five or more. 
ltICLa6��h�ii"eT�r.�S�:tfou�:Df:ange, 
Second�hand typewriters $16 to $25. 
Agents wanted. Send for particulars. 

A M O N E Y  M A K E R  
Hollow Concrete BuildinJZ Blocks 
Best, Fastest. Simplest, Cheapest 
Machine, Fnlly guaranteed. 

THE PETT YJ OHN CO. 
6!. N. 6th Stre"t, Terre Haute, InC. 

IN' response to many requests we have caused a 
beautiful design to be prepared and expensive 
registered dies cut so as to produce a most ar· 

tistic cover. The handsome green cloth is most 
substantial and the book i� sewn by hand to give the 
necessary strength for so heavy a volume. The 
decoration of the cover is unique. There are five 
colors of imported composition leaf and inks, ar· 
tistically blended. The top edge of the book is 
gilded. The volume con tams all of the 1906 num· 
bers. The price prepaid to any address in the A Home=Made I OO=MI. le United States or Canada is $5.00. Those who 1 1 desire to have their own copies bound may purchase 
cases which are identical with those of the bound W1oreles· s Telegraph Set volumes. Any bookbinder can sew and case·in the 
book for a moderate price. We send this case se- Read SCIENTIFIO AMERICAN SUPPLEMENT 1605 for a curely packed for $r .so. thorough. clear description. by A. Frederick ('ollins, of 
M V N �  � C O M  P A N  Y, P u b I f s h e r s i,�u'i��g���C!��� ��tnW::���r:���':nt�!��ral':e O�!��: 

Scientific Americait Offices , Price 10 cents by mall. Order frvID your newsd ea' >r. or 
I from 

3 ., 1 B r o a d w a y .  N e w Y o r k . lUUN N & CO., 361 Broadway, N ew Y urk 
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Conveyer, I. Peabody . . . . . . . . . . . . . . . . . . . .  831, 111 
Conveying apparatus, Gilman & Bennett • •  831 053 
Cooking utenSil, �'. Millwee • • • • • • • • • • • • • •  836;983 
Cooler, J. Willmann . . . . . . . . . . . . . . . . . . . . .  836.951 
Cotton chopper and scraper, J. E. Tucker . . 836, 118 
Cotton conveying and cleaning apparatus. 

W. E .  Elam . . . .  , . . . . . . . . . . . . . . . . . . .  , 831,205 
Cotton picker brace, W. 1. Daniel . • . • . • ' 836,802 
Ourb and gutter, combined, B.  H.  Sturman 836, 903 
Current motor, alternating, M. C. A .  Latour 836,978 
C'urrent motol', alternating, E. Schweiger . •  836,998 
Curtain fixture, W. Rincker . . . . . . . . . . . . . . . 831,123 
Outter gage, rotary, O.  L. Whitener • • • . .  836,847 
Damper, automatic, C. · R. Worthington • • • •  836,955 
Damper. time·controlled, C. F. Anderson • • •  836,853 
Decoy duck, Oliver & Westcott . . . . . . . . . . 836,823 
Dental mirror, W. H. Grant . . . . . . . . . . . . .  836,967 
Desk, L. D. Sibley . . . . . . . . . . . . . . . . . . . . . . .  831,000 
Desk, school, D. W. Winburn . . . .  a a . . . . . a 837 ,020 
DIe block. E. L. Hurd . . . . . . . . . . . . . . . . . . . 836,686 
Dipper, D. H . Mosteller . . .  , . . . . . . . • . . . . • .  836,817 
DIsks to be sharpened, apparatus for hold-

ing and rotating. G. Gerardy . . . . . . . . .  837,215 
DIsplay rack, J.  T. Fellows . . . . . . . . . . . . . . 837,046 
DIviders, P. E.  Kent . . . . . . . . . . . . . . . . . . . . . 836,812 
Dividing measured charges from a mass of 

material, machine for, Thomson & Pena 
nington . . . . . . .  , . . . . . . . . .  . . . . . . . . . .  • . .  836,787 

Door and window securer, T. J. Younglove . 836,850 
Door check and closer, combined, F .  A. 

Waldron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 , 1 62 
Door, collapsible revolving, '1'. Van Kannel 836, 843 
Door hanger, L. Willout . . .  0 • • • • • • • • • • • • • •  836, 952 
Door hanger and track, combined, C. L. 

Bundy . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  836,860 
Door opener, electl'ict E. W. Fyler . . . . . . . . 836,965 
Door opening and clOSing device, W .  Wig-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  837 , 1 64 
Dough dividing machine, Parsons & Pen-

nington • . . . . . . .  . . . . .  . .  . . . • . .  . • • • . . . • •  836,777 
Draft frame, G. W .  Nye . . . . . . . . . . . . . . . . . . 836, 822 
Drawer pull, F. G. Marbach . . . . . . . . . . . . . .  836,692 
Drawing board, Burbank & Manson . . . . . . . .  836, 919 
Drill bit, rock, J. B . Pace . . . . . . . • . . • • • . • .  836, 824 
Drilling tool, W. O. Whitcomb . . . . . . . . . . .  836, 845 
Duplicating device, M. Klaczko . . . . . . • . . .  836, 814 
Dust and rubbish sucldng machine, F. Me-

lichar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,091 
Dye and making same, azo, K .  Schirmacher 837, 128 
Dyeing leather, F. J. Oakes . . . . . . . . . . . . • .  837.10.5 
Ear drum, F. E.  Coulter . . . . . . . . . . . . . . .  0 .  837,196 
Easel,  C.  T. Springman . . . . . . . . . . . . . . . , . , .  836,84U 
Electric alarm, E.  S .  Moorer . . . . . . . . . . . .  837,097 
Electric controller, R. W. Brown . . . . . . • . . .  836,666 
Electric lighting, attachment plug for, D. 

E. Bown . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  837 , 1 82 
Electric lighting', fuse plug for, D. E. Bown 837, 183 
Electric Llachines, · cooling dynamo, Pa 

Bunet . , . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  837,033 
Electric motor, M.  E . F'uld . . . . . . . . . . . . . . . 837,213 
Electric regulation system, J. Bijur . . . . . .  837 ,231 
Electric switch, W. J. Murray . . . . . . . . . . .  837,241 
Electric time switch, J. Gunning . . . . . . . . • •  836,808 
Elevator. See Water elevator. 
Elevator car safety device, C, H. Guess . . .  836,877 
Elevator safety appliance. H .  H .  Wilson . •  837,168 
Elevator safety device, R. D. Secoy . . . . . . .  837,253 
Emergency brake, G .  Macloskie . . . . . . . . . .  836, 982 
Engine, F. J. A. Schnarrendorf . . . . . . . . . . 836,946 
Envelop, H. E.  Jackson . . . . . . . • . . • • . . •  a • •  837,228 
Eyeglass retainer, W . S.  Anderson • • • . • • •  836,796 
Eyeglasses, G .  A.  Layton • • • • • • • • • • • • • • • •  837,081 
Eyelet, J. P. Brooks . . . . . . . . . . . . . . . . . . . . . .  836,857 
Fabric coating machine, R.  Falter . . . . . • .  836,743 
Fabric to render i t  impervious, treating, 

W. Spanldlng , . . . . . . . . . . . . . . . . . . . . . .  , 831,005 
Ii'astening device, Ii'. H. Richards • • • • • . • •  836,706 
Fence and fence post, O. Reichert . . . . . . . . 836,828 
�'ence post. J. J. Worley . . . . . . . . . . . . . . . . .  836.954 
Fence post, B .  B . Perkins . . . . . . • • . . • • • . . •  836,990 

post, G. W. Mann . . . . . . . . . . . . . . . . 831.236 
Fencing, apparatus for stretching Wire, A. 

J. Obandler . . . . . . . . . . . . . . . . . . . . . . . . . .  831,259 
Fencing tie, wire, O. D. Morse . • . . . . .  a • •  836, 816 
Fencing tie, wire, W. H. Shierson . . a • • •  � .  836,839 
�'ender, H .  Ekrem . . . . . . . . . . . . . . . . . . . . . . . .  836,872 
Fibrous substances, agglomerating, C. A. 

O. de Oaudemberg . . . . . . . . . . . ... . . . . . . .  837, 193 
Fifth wheel, vehicle, J. H .  Jessen . . . . . . . . .  836, 761 
File, document, P. W . Ziegler . . . . . • . . . . .  836,956 
Fire alarm, also applicable to· sprinklers, 

automatic, Flddes & Watt . . . . . . . . . . . .  836,746 
Fire bucket, J.  W. Bowerbank . . . . . . . . . . . 837,181 
Fire escape, J. O. Dangerfield . . . . . . . • • . . .  836, 868 
Fire extinguisher. P. De Wolf . . . . . . . . . . 836,924 
Fire hose nozzle supporting devIce, adjusta· 

ble and collapSible, A.  D.  Oole . . . • . . .  836.864 
Firearm, T.  C .  Johnson . . . . . . . . . . . . . .  o .  a • •  837,072 
Firearm, W. W. Smith . . . . . . . . . . . . . • . . . . .  837, 139 
Firearm, magazine, W. Sonnenberg . • • . . • .  837, 141 
Firearm sight, F. A. Scha.Dz . . . . . . . • . . . .  836,835 
Firearms, trigger mechanism for automatic, 

J . T. S.  Schouboe . . . . . . . . . . . . . . . . . . . .  836, 713 
Fish rod ferrule, C. A. Tredwell • a • • • • • • •  837 , 1 57 
Fishing fioat, G. E. Hall . . . . . . . . . . . . . . . . .  831 , 057 
Fishing reel, A. E. Latta . . . . . . . . . . . . . . . .  837,080 
�'1ittings, cleaning device for, R. Butler . . . .  831,035 
Fly trap ·for windows, doors, etc. , S.  A • 

Newman . . . . . . . . . . . . . . . . . . , . .  , . . . . . . .  831, 245 
Folding machine, S. G. Goss . . . . . . • . . . . . . . .  836, 751 
Food and making the same, cattle, G. 'Vo 

Hooven . . • . • . . .  . . . . .  . . . . . . . . . . . . . . . . .  836, 765 
Fruit, apparatus for removing the skin 

from, H . A. Beekhuis . . . . . . . . . . . . . . . .. 836, 9 1 3  
Fruit, artifiCial, S. Miller . . . . . . . . . . . . . . . .  836,887 
Furnace, Carr & McLimans . . . . . . . . . . . . . 837 , 191 
Furnace attachment, 1If. J. Ferren . . . . . . . .  836,745 
Gage, W. L. Ohase . . . . . . . . . . . . . . . . . . . . . . .  837 , 1 95 
Game, H. Guillaume . . . . . . . . . . . . . . . . . . . . . .  836, 878 
Game apparatus, W. H: Gilman • • • • . . . . . .  836, 681 
Garden rake, J. M .  Smyth . . . . . . • • . . • • . . . .  837, 140 
Garment form, P. F, Quinn ' . . . . . . . . . . • . . .  836, 893 
Garment supporter, C.  S .  Nonnemacher . . . .  831 , 1 03 
Gas, extraction of ammonia from, W. Feld . 837 . 045 
Gas generating apparatus, T. A.  Davis . . . .  836,903 
Gas meters with provers, device for con-

necting, '1'. R .  Reichelderfer . . . . . . . . . .  836, 8D4 
Gas pipes,. trap for condensed matter in, 

F. E. Morgan . . . . . . . . . . . . . . . . . . . . . . .  886, 696 
Gas producer, G. L. Armstrong . . . . . . . . . . . 837,026 
Gas producer, H .  Riche . . . . . . . . . . . . . . . . . .  837, 1 2 1  
Gas producers, feeding mechanism for, L. 

0, Parker , . . . . . . . . . . . . . . . . . . . . . . . . . . .  836, 888 
Gas purifying apparatus, F. Pettit . . . . . . •  836, 826 
Gasket, E. A. Wilcox . . . . . . . . . . . . . . . . . . .  836, 950 
Gate, S. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  837,025 
Gate locking devIce, wire, P. K Bolstad . .  8�6, 800 
Gearing, C. C.  Riotte . . . . . . . . . . . . . . . . . . . .  837, 1 25 
Glass, apparatus for the manufacture of 

continuous sheets of, E. Fourcault. 
8B7, 2 1 2 .  837, 265 

Glass articles, apparatus for making, J . J .  
Power . . . . . . . . . . . . . . . . . . . . . . . . .  ' " . . .  836, 991 

Glass, lifting clamp for plate, L. F. Det· 
tenborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,740 

Glass melting furnace, W .  O. Amsler . . . . .  836,731 
Golf club, 1,'. O. Blanchard . . . . . . . . . . . . . . . .  837, 030 
Governor, engine, G. E. Ri blet . . . . . . . • . . .  836,784 
Grain distributer, H. B.  Bozard . . . . . . . • . •  836, 664 
Grain drier, S. J. Vernsten . . . . . . . . . . . . . .  837,010 
G rain separating machine, FJ. L. Deaver . • .  836, 869 
Grinder, G. A. Kimber . . . . . . . . . . . . . . . . . . .  836, 813 
Gun barrels, hand protector for, W. S.  

AlveS . . . . . . • . . . .  , . . . . . . . . . . . . . . . . . . . .  836,851 
Gun sight. Meigs & Hammar . , . . . . . . . .  , . .  836, 815 
Gun Sight, R.  W. Hennessy . . . . . . . . . . . , . .  837,223 
Hair picking machine, C. H. Dickson . . . . .  836, 741 
Hair pin, C. 'I.'. Minder . . . . . . . . . . . . . . . . . . . 836.937 
Halter tie. J. S .  Tupper • • . . . . . • . . . • •  , . . •  837,158 
Hammer, pneumatic, A.  J. Patch • . . . . • . . •  836,778 
Hanger. See . Door hanger .  
Hanger a n d  retainer device, E. B. Colvan . •  836 , 866 
Harmonica, E. Kohler . . . . . . . . . . . . . . . . . . . .  837 , 076 
Harrow, J.  C. Little . . . . . . . . . . . . . . . . . . . . . 836, 980 
Harrow. J. W. Willcutt . . . . . . . . . . . . . . . . .  831, 1 66 
Harvester and thresher, combined, N. W. 

& A. C. Thompson . . . . . . . . . . . . . . . . . . . .  831,149 
Hasp fastener, A .  B .  Hackman . . . . . . . . . .  836,968 
Hat and cap, collapSible, W. H. Smith . . . .  836,899 
Head and back rest, adjustable, W. H. 

Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,961 
Heat exchangIng apparatus. Theryc & Ma&-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831. 146 
He ating apparatus. steam, r,. M. La Barr . •  837,110 
Hinge setting tool, R. M. Oonnely. . . . . . . .  836,731 
H inge, spring. Van Wagoner & Pomeroy . . .  837,009 
Hitching device, Hazlewood & Robinson . . .  836,971 
Hoist, portable electric, W. N. Vance . . . . 836,789 
Hoisting machine, J. Campbell • • • • • • . . •  ; • .  837,190 
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Holster, .J. \'V: Townsend . . . . . . . . . . . . . . . .  . 
Hopper or bin, U. A. Gal'l'l�d . .  . 
Horseshoe attachment, Fink & AndlullPI' . . . 
Horseshoe tool, M. S. Reigh . . . . . . . . . . . . . .  . 
Hose coupling, KIng & HQnnaucr . . .  " . . . . . . 
Hydraulic motor, J . H. Rose . . . . . . . . . . . .  . 
Ice creeper, C. L. Ed\vul'ds . . . . . . . . . . . . . .  . 

Ice cutting tool, F. D. Woodford . . .  . 
Inking melhanism. for cylinder presses, R .  

837 , 1 5 6  
836, 67H 
836,807 
837 , 1 17 
$;6,930 
837, 252 
836, 964 
837, 172 

Mieble . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 837,093 
Insect destroyer, T. A. Sissom . . . . . . . . . . .  837, 136 
Intercommunication,  automatic system uf, 

A.  V an Wagenen . . . . . . . . . . . . . . . . . . . . . 836,904 
Invalid ' s  rest, J.  D.  Wilson . . . . . . . . . . . . . .  836, 726 
Ironing machine, \V. E .  Andree . . . . . . . . . . 836,797 
Ironing machine, \" .  M,  Barnes . . . . . . . . . . 837,257 
.Tewelry catch, safety, J .  W .  Hunsell . . . . . . 836, 969 
Joists, etc . ,  device for leve1illg, A. P. Jami-

son . . . . . . . . . . . . . . . . . . . .  R37,067 
.Tournal box lid, car, 'Villiallls & Hanison . 836,793 
Keybole guard, time; 'operated, R .  W .  Gate-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 051 
Knife, I . Kinney . . . . . . . . . . . . . . . . . . . . . . . . .  837, 075 
Knitting machine stop device, circular, E. 

H.  LudWig . . . . . . . . . . . . . . . . . . . . . . . . . .  836, 691 
Knuckle joint, \V. Crutchlow . . . 837,200 
Label placing machine, 'V. C.  Stevens. . . . . 836,902 
Lacing constl'-uction, corset, S. S .  Gossard . .  837,056 
Ladder, fire, I .  S . Shumaker . . . . . . . ' . . . . .  836, 785 
Lamp. arc, Ii' . S. Murray . . . . 836,774 
Lamp burner attaC'luuent, .J. II .  11'el'guson . .  837 , 2 1 1  
Lamp socl(et, incandescent, v\T .  W. Jones . . 837, 073 
Lam) sockets, construction of illcandescent 

electric, G .  'V. Goodridge . . . . . 837 , 054, 837, 055 
Lamp, vapor burning, ",V... hii tchell . . . . . . . .  837,238 
Lamps, apparatus for illuminating photo-

graphic studios with electric incandes-
cent, P.  G. von del' Lippe . . . . . . . . . . . . . 837, 084 

Lantern, W. S. Hamm . . . . . . . . . . . . . . . . .  836,809 
Lath� shaft straightener, L . O. Goodwin . . 837, 267 
Leaf turner, Pedretti & Reuss . . . . . . . . . . . . 836,703 
Leather heating and stuffing apparatus, 

combined , P. H.  Grimm . . . . . . . . . . . . . . . 836,876 
Leather or leather waste, detanning min-

eral or chrome tanned, A .  R. \Veiss, 
Jr. . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  837, 016 

Level, C. A. Harding . . . . . . . . . . . . . . . . . . . . . .  837, 059 
Line fus·tener, D. W. Nuttall . . . .. . . . . . . . . . .  837, 247 
Linotype machine, J.  R. Rog(�l's . . . . . . . . . .  837, 126 
Lirlot;vpe machine, T. S. HOlllHllS . . . . . . . . . . 83"7, 226 
Linotype machines, matrix for, J. R.  Rogers 837,127 
Lithium salts, obtaining, C .  Poulenc . . . .  836, 781 
Lithograph ic macbine, rotary, II .  Bittner . .  837, 029 
Load Ilral{e, automatic, M. A. Beck . . . . . . . . 836, 912 
Loading apparatus, D. M.  Hartsougb . . . . . .  836,970 
Lock, J. J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . 837 , 100 
Lock and latcb mechanism, H. G .  Voigbt 837,011 
Loom beddle frame, W.  Febr . . . . . . . . . . . . 837, 264 
Loom, kindergarten, J. C. Tyndall . . . . . . . . 81<6,842 
Loom shuttle motion, C . C.  Crane . . � . . . . .  837 , 198 
Loom shuttle, weft detecting, J. G. Gabe 837,214 
Loom 8t·)P motion, H.  VV. Owen . . . . . . . . . . 837, 110 
Looms, needle motion for pile fabriC, F� 

A . Whitmore . . . . . . . . . . . . . . . . . . . . . . . . . . 837 , 01 9  
Lubricator, Grayber & Kerrigan . . . . . . . . . .  837,220 
Magnet, lifting, C .  E. F .  Ablm . . . . . . . . . . . .  837,174 
MagnetiC materials, making, R. A.  Had-

field . . . . . . . . . . . . . . . . . . . . . . . .  836,759 to 836,761 
MagnetiC quaHties of a magnetic body, 

improving certain, R. A .  Ha-dfield . . . . 836, 755 
Malting apparatus, J. W. Free . . . . . . . . . . 836,925 
Mangle, gas, H .  Ii'. Pendleton . . . . . . . . . . . . 836, 780 
Manhole plate or cover, Brown & Harter 836, 859 
Manicure and chiropodist's apparatus, R. 

II. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837.229 
Manuscript holder, W. B. Slife . . . . . . . . . . . 837, OC)1 
Ma t.  See Pedal mat. 
Matcb box, W. T. Ives . . . . . . . . . . . . . . . . . .  836,927 
Match card, M. Larson . . . . . . . . . . . . . . . . . . . . 837,233 
Measul'ing and registering device, J .  H. Bur-

land . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 , 034 
l\feasuring and trying device, H.  R. Procter 836,891 
Measuring appliance, liquid, J. H.  Opten-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836.941 
Medicine case, J. L. Holcomb . . . . . . . . . . . . . . 837, 224 
Menthol compound, R. Berendes . . . . . . . . ; .  836, 914 
Metallic construction, A.  J .  Malmberg . . . . 836, 885 
Metals and alloys from oxids, etc. J produc-

tion of fused, C .  Vautin . . . . . . . . . . . . . .  837 , 1 60 
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Palatial Twin=Screw Steamship 

"Prinle��in Victoria Lui�e" 
or by the superb 

New "PRINZ" Steamers 
F I R S T- C L A S S  R AT E S  $35 One $60 Ro�nd Way Trip 

and upward, i ncludIng 
Stateroom and Meals 

JAMAICA offers a most delightful eli- r 
mate, excellent hotels, unsurpassed 
roads for automobiling ; (4000 miles 

of macadamized highways) also golf, 
shooting, bathing, etc. 
THE; PRINZE;SSIN VICTORIA I,UISE; 
is oue o f  the finest twin-screw passenger 
vessels afloat : carries fi rst-class pas
sengers only i sta terooms equipped with 
lower berths only j has a gYlnnasiulll 
with latest Zander apparatus ; splendid 
ship's  ban d ; in fact, service. cuisine and 
entire equipment equal to tbe finest 
transatlantic liners . 

For further particulars , booklet, 
rates, etc. ,  apply 

Hamburg ,.. American Line 
35-37 Broadway, New York 

1229 Walnut Street, Philadelphia, Pa. 
159 Randolph Street. Chlcag-o, 111. 
90 State Street. Bostoll; Mass. 

90S Market Street, San Francisco. Cal. 
901 Olive Street, St. LOUIS. Mo. 

AGENCIES I N  ALL LARGE CITIES 

� 

Meter, F. Holden . . . . . . . . . . . . . . . . . .  836,974, 837,066 I so RE T  H R 0 
A

T-
Meter .register, J.J. H. Nash . . . . . . . . . . . . . .  836,820 - . 

Milk pasteurizer, C. Elofson ; .  � . . . . . . . . . . . •  836, 873 - - -. 
Milk pasteurizing . apparatus, C. A. Janson 837,068 
Mining .drill, . F. A. English . . . . . . . . . . . . . .  837,208 T h Effi ' Motor control apparatu�, F. E. Case . . . . • •  837,037 0 prove t e clency of 
Motor control system, G. H. Hill . . . . . . . . 836,973 H d 
Mowing mach.ine, P. Hanson . . . . . . . . . . . • • .  837, 058 ",ozone Mowing machine attachment, J.  P.  _. Johnson 837,071 ¥ 
Necktie. holder, R. '1'. Leclerc . . . . . . . . . . . .  836,979 _ 

. �
.
��it1�a��.fte:;:,a

.

r�h�y , 
S�ile�������� : : : : : : : :  ��a�i 

. . . Nozzle, soraying, C. A. Koepnick . . . . . . . .  836, 931 
. 

Numbering machhw, P. R. Dill . . . . . . . . . .  836,742 
Nut lock, F. II.  ICellows . . . . . . . . . . . . . . . . . . 837,209 

t S Th t S ff I '11 d Oil press, E'. Oliver . . . . . . . . . . . . . . . . . . . . . .  836,701 0 ore roa U erers, WI sen 
Oiler, Andcrson & Winton . . . . . . . . . . . . . . . .  837, 024 One 25 Cent Bottle Free Operator 's  key, A . Carliss . . . . . . . . . . . . . . . .  836, 668 i t d' th' d Ore concentrator, W. Lercben . . . . . . . . . . . . . . 837'082 1 ? everyon� sen lllg me IS a ver-
Ore roasting furnace, mechanically rabbled, tJSemellt WIth 10 cents to pay posta

.

ge T. J;ldwal'ds . . : . . . . . . . . . . . . . . . . . . . . . . . . 836, 871 and packing. Hydrozone is a harm-Overseammg machme, Onderdonk & Wood- 1 . . . . 
ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,106 ess germicide, mdorsed and success-

Packaging m achine, Lazag� & Lev . . . . . . . .  836, 690 Jully used by leading physicians. Not 
���el

or
co�l���:��t1�; , �. 'illtw�g� : : : : : : : : : :  :�:Zi� I genuine without my signature on 

Paper bangpr, wall, C. O.  Sbirk . . . . . . . . . .  836, 716 label . Ask for Booklet on Treatment 
Paper tray, ��. B . . Davidson . . . . . . . . . . . . . . 836, 923

1
, of Diseases. Sold by Leading Drug-Pedal mat, (T. Wlllters . . . . . . . . . . . . . . . . . . 837,021 . G d '1 F b Pedal, self locking, G. F. Discher . . . . . . . . 837,043 gists. OQ untJ e .  10, 1907. 

Pen cap and barrel, fountain, J .  N.  White- . 

pen,
bO

s���_filiil
.
;g ' f��;I't�i� : ' ,j: . N: 'Wbite'h���� ���::; rJ.� .��' Pen stamping machine, J. Gabrielsson . . . .  837, 049 '1"4 . � Penholder, M. L. Little . . . . . . . . . . . . . . . . . . 837,�:H 

-
. 

Pencil sharpener, D. D. Rush . . . . . . . . . . . . 836,712 
Petroleum, apparatus for the rectification 

of, E. A. Barbet . . . . . . . . . . . . . . . . . . . . . .  836,732 
Phollograph, C. W . Noyes . . . . . . . . . . . . . . . .  836,940 
Phonogl'aph records, duplicating, V. M. 

Harris . . . . . . . . . . . . . . . . . . . ' . ' . . . . . . . . . . .  837,061 
Photographic printing framps, shutter for, 

J. Kaut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,928 
Photographic vignetter, G . F .  Fraley . . . . . .  837, 048 
Piano case .lid support, C. I{ohler . . . . . . . .  836,689 
Piano, .violin, J .  L. Warnel' . . . . . . . . . . . . . . . . 836, 844 
Pick point, removable, C. Bourque . . . . . . . .  836,856 
Pickling cradle, W. I-I. Richards . � . . . . . . . . 837 , 120 
Pie machine, Col borne & De.uerling . . . . . . . . 837,042 
Piling, . interlocking metal sheet, G .  E. Nye 836, 9'87 I Piling, metal sbeet, J. R. Wllliams . 836,725 , 836,792 
Piling, metal sheet, R. V. Sage . . . . . . . . . .  836,832 1 Piling, metallic sheet, R. V. , Sage . . . . . . . . 836,833 
Pipe

Ol{���t , 
. �����:�� . . �:�������i

.
n
.�, . .  ?: . . �: 836, 989 1 

Pipe wrencb, . D. D. Barnum . . . . . . . . . . . . . . 836,733 I 
Planing machme, metal, C. O. Harley . . . . . . 837.060 
Planter, corn, J. O.  Brown, Sr . . . . . . . . . . . .  836, 917 1' 
Planter. coverer, Stapp & Robertson . . . . . .  836,901 
Plate 01' negative squaring machine, 'J. L. 

Perkins . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 1 1 2  
Pliers, jeweler 's ,  E .  C .  Cbamberlln . . . . . . . . 836,861 
Plmv, F. A. Bl'essmer . . . . . . . . . . . . . . . . . . . .  837, 258 
Plow, disk, J. Moore . . . . . . . . . . . . . . . . . . . . . . 836, 773 
Plow sbovel , J. J. McManmon . . . . . . . . . . . . 836,986 
Plow, steam gang, A.  G .  Kern . . . . . . . . . . 837, 074 
Plug, attachment, D.  E. Bown . . . . . . . . . . . .  837 , 1 84 
Plumbers, etc. ,  testing device for, , N. B.  

Feather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836, 874 
Pneumatic cushions for vehicles, A. M. 

Loekett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,086 
Pneumatic wbeel, G .  H .  '.rreadgold . . . . . . . . 836, 716 1 
Pocket book protector, C. T. Marsball . . . . 836, 693 

I
· 

Pole holes, means for closing sliding, J. , 
Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,007 

Post. See Fence post. I Powder; producing explosive, . Du Pont & 
Spane . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . .  836,704 

Power transmission connection, R. J. Hoff- J 
man , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,882 

Press. F. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . .  836, 776 
Pressing machine, W.  Pool . . . . . , . . . . . . . . . .  837, 1 1 6  
Printing . cylinders, forming, J. W. Mcln- I doe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 1 02 ' 
Printing macbine, W. · Scott . . . . . . . . . . . . . .  837, 130 

Dept. V. 63 Prince Street, New York 

Every Manufacturer 
Needs This Book 

It provides easy means for solv
ing questions arising out of the in 
creased use of friction gearing. 

This company makes more and 
better 

PAPER. & IR.ON FR.ICTIONS 

.
) AND PAPER. PULLEYS 

than any other concern . They 
improve power transmission , and 
are very durable .  

T h e  book contains valuable tables, facts, an d formulas to be fou n d  nowhere else yvc send i t  free to t hose who have need fo; I t :  State occup ation and firm connected WIth. 

The Rockwood Mfg. Co. 

1904 English Ave. 
Indianapolis, Ind. ,  U. S. A. 

Printing press, S. G . Goss . . . . . . . . . . . . . • . .  836,749 
Printing press, multiroll web perfecting, � _ _  -A 

Printing macbinc, weh, L. C. Crowell . . . .  836,669 1 
S. G. Goss . . . . . . . . . . . . . . . . . . . . . .. . . . . .  836,750 � ... �. 
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hly practical magazine, dealing ·with I 
9 'jJ the home and its surroundings. An ideal journal deal- , 
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� e aIm 0 t e magazme as een to shmu ate among Its 9 
9 readers a wider interest in the beautifying of the home. , � The articles deal with not only the house exterior but the � � interior pla
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_ tion as we . e gar en, as an a junct or rame 0 t e , I mansion, receives its full share of attention, and each issue , 
!! contains examples of artistically planned gardens, large and , 
� small, old and new. There will be published in each issue , 
;, some large estate, and the reader will be taken over the , 
� buildings and grounds as a visitor. . There will also be pub- , !!t lished articles dealing with all phases of practical country life. , 
I D U RING 1 907 A RTICLES WILL BE DURING 1 907 ARTICLES WILL BE l 
• PUBLI SHED ON TH ESE SUBJ ECTS PUBLISHED ON THESE SUBJ ECTS I , The Horne Roof-A Neglected Opportunity ; Well designed Applique for the Horne ; il '1 How a Woman Made a Worn-out F ami Pay ; A Naturalistic Garden designed by its owner ; ;::11:' ::II:' The Iris Garden ; Something Concerning Driveways ; 

,a The Kitchens of Our Forefathers ; Life on an Olive Ranch ; .. ::II:' Cement and Concrete in the F orIllal Garden ; Longfellow's Horne ; ::II:' I Flowers for House and Table Decoration. Curtains and Draperies. I ::II:' A M I N IATURE ENGRAVI NG ::II:' I '" The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken especially for I 
:::II:' -:11 this publication. The colored covers change monthly (see reduced black and white specimens above). AMERICAN HOMES AND GARDENS :::II:' !t should have been a place in every horne. Send $3.00 to-day and receive the beautiful November and December issues without charge. Three sample copies, 25c. , 
I MUNN � COMPANY, Publishers, Scientific American Office; 361 Broadway, New Y orh I 
;��'9�'��'�'�'99" " " '�'�'9'9�" '�'��" '�������'��������I 



rIAN Y A RESPECTABLE 

GAS ENG INE 
has lo;st its reputation because of in· 
competent batteries. Edison Pri
lllary Batteries wil l make any gas or 

gasoline engi ne keep its promise. They deliver a 
steady, continuous current, use up no energy when 
not in use. have long life� are easy to set up, sitnple 
to renew and cheaper in the long run than any 
other form of b.lttery energy. 

Write for lIterature telling all about Edison 
Batteries and showing just what yon 
need for your purpose. 

E D I S O N  
Manufacturing Company 

25 Lakeside Ave., Orange, N. J. 
3I Union Square, New York 
304 .wabash Ave. ,  Chicago 
25 ClerkenweII Road, I,ondon, E.C. 

Scientific ADlerican 
Printing slug, , line, J. " ·R. Rogers . . . . . . . .. . . 836,710 
Pulley, expansible, . G.  S.  Cox .. . . . . " . . .. 837,261 
Pul.1eys, adjusting mechanism- for expan-

sible, Reed & Parsons . . . . . . . . . . . . . . . . 836,783 
Pump, 'massage, -H. P. Engelll . . . . . ' .' . . . . . .  837,207 
Pump piston, T. H. Gallagher . . . ; . . . . . . .  : 837,266 

���C)H:l�' ::J��e, ':: G� ' otJ����rg::":", : : :  ��8:+�g 
Rail brace, adjustable, Il'\ C.  Anderson . . . .  837, 175 
Rail brake, W. C.  Shulz . . . . . . . . . . . . . . . . . .  836,997 
Rail, guard, T.  Carmichael . . . . .  " . . . . . . . . .  837, 036 
Rail joint, B.  Wolhaupter . . . . . . . . . . . . . . . . 836,953 
Rail joint, 1 .  Johnson . . " " "  . .  " " " " "  837,070 
Rail j oint, C . .  E. Schreffler . . . . . . . . . . . . . . . .  837, 129 
Rail joint, H.  D. Shuster " " "  . . " " " "  837,134 
Rail j oint, L. S.  Gordon . . . . . . . . . . . . . . . . . .  837,268 
Rail splice, J. K . Bergstrom " " " " " "  837, 179 
Rail structure, guard, E. S.  Hlppey . . . . . . . .  836,881 
Rails, m�ans for preventing creeping of, 

C. H. Caspar" " " " " " " " " " " " "  837,192 
Railway safety apparatus, G.  T. & L. 

Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,022 
Railway . signal, J. C.  Naginey " " " " " "  837,244' 
Railway signaling system, L. H. Thullen 837,154 
Railway Signaling system, J. G. Horazdov-

sky " " " " ' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  837,227 
Railway · trains, hose coupling for, A .  F. 

Morton . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  837,098 
Range base, .J.  J. Geis " " " " " " " " " "  836,680 

Wooden Tanks 
Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage Co. 
MANUI!'ACTURERS 

BALTInORE CITY, MO. 

CATALOGUE GRATIS 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii I Reed, �vire, willow, or similar plotting or 
lattice work,  P. Loscher . . . . . . . . . . . . . . . . 836,884 

Reflector,. McCoy & Kutscher . . . . . . . . . . . . . .  836, 819 "Tn� � �th ��ntury Limitd " 
Alfo 

INNER TUBES 
wiU largely 

Obviate Tire Troubles 
STRONGEST TUBES 

Imported or Domestic 
PA RKER, STEARN S 6. CO. 

228 and 229 South St�, New York, V. S. A. 

The Oliver Writes Right 
Because It's Built Right 
TH E  OLIVER TYPEWRITER is a 

perfect piece of mechanism . 
It is scientific in principle, flawless in 

construction, splendidly efficient in 
operation. 

We build the Oliver to accomplish 
results in the quickest, simplest , easiest 
way. 

It is a v i s i b l e  w r i t e r .  The type 
strikes the paper in 
plain sight. No lifting 
of carriage. Space 
indicator shows 
t h e  p r i n t i n g  
point . 

It is a perfect 
aligner. The type 
bars are U - shaped 
- with type in exact 
center. 

,� It is a marvel of simplicity . Has less 
than one-third the number of parts of 
other standard machines. This saves 
time,  temper and repair bills. 

It has the universal keyboard-simpli
fied. Prints 84 characters with 28 keys . 

It has an Automatic Paper Register
a continuous feed, like a printing press . 

The carriage is instantly removable
extra long carriage for way-billing, in
surance policies, etc . ,  can be uS':ld inter
changeably with regular carriage. 

The direct downward stroke of keys 
makes it easy to manifold from one to 
twenty copies simultaneously. 

Each part of the Oliver is made from 
an individual piece of tool steel . The 
escapement pinion of other machines is 
composed of from five to eighteen pieces . 
The Oliver escapement pinion is one 
complete part, made from a solid piece of 
tool steel. 

Not a single piece of wood or tin is used 
in the entire machine. In durability,  in 
speed capacity,  in versatility and perfect 
printing qualities, the Oliver Typewriter 
has no competitor. 

As one of the most eminent engineers 
in the country expressed it, the Oliver 
Typewriter is "a Symphony in Steel . "  . 

It is 100% perfect . 
Write for the Oliver Book , which tells 

more about this wonderful writing 
machine. 

The 0 I i  v e r Typewriter Company 
1 1 9  Wabash Ave., Chicago, Ill. 

To Book Buyers 
We have just issued a new 
112-page catalogue of re
cently published Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

MUNN & C O M PANY 
Publishers o f  SCIENTIFIC AMERICAN 

361 Broadway, New York 

Refrigerator attachment for milk cans, 
Croy· & Rhea . " . " . " " " "  . .  " " . . . .  . 

Return ball, C. M. Thomas . . . . . . . . . . . . . . .  . 
Revolving case, O. Shidler . . . . . . . . . . . . . . .  . 
Rime apparatus, J. 1\'1. Couper . . . . . . . . . . .  . 
Rifle sight, H. L. Bock " " " " " " " " " "  
Rock drill, .w. C .  Whitcomb . . . . . . . . . . . . . . .  . 
Rock drill, J. J. Reka r " " " " " " " " " "  
Rolling mill, sheet metal, E. Nortol1 . . . . .  . 
Rolling mill work reversing mechanism, 

V. Chartener . . . . . . . . . . . . . . . . . . . . . . . .  . 
Roof flange, J. C. Lauth " " "  . . .  " " " .  
Rope clamp, M .  Spear beck . . . . . . . . . . . . . . .  . 
Rotary engine, E. G. Kesling . . . . . . . . . . . . .  . 
Rotary engine, W. H. Downing . . . . . . . . .  . 
Salt and pepper shaker, G. H. Hodgsoll . .  
Salt shaker, J. ]H. Gallisath . . . . . . . . . . . . .  . 
Sash closing device, E. L. Charroin . . . . . . .  . 
Sash fastener, N. Johnson . . . . . . . . . . . . . . .  . 
Saw, J. Oldham . . . . . . .  " . . . . . . . . " . . . .  " . 
Sawmill dog, G. S. Sergeant . . . . . . . . . . . . .  . 
Scaffold, portable, Spaull & Hall . . . . . . . . .  . 
Scale, weighing, H. Fairbanks . . . . . . . . . . .  . 
Seed tester, Rahr & Bauer . . . . . . . . . . . . . . .  . 
Seining apparatus, A. yancey . . . . . . . . . . .  . 
Separator, G. W. Christoph . . . . . . . . . . . . . . .  . 
Sewing , machine, E. C. Ives . . . . . . . . . . . . .  . 

836,867 
837, 147 r 
836, 947 

��g�� , 
836, 846 
837 , 1 1 8  
837, 104 

837,039 
836,933 
837, 142 
836,768 
837,202 
837,064 
836,748 
837, 194 
836, 976 
836,988 
837, 132 
837,006 
837,26:1 
836,993 I 
837, 173 
836, 922 
837,269 

Sewing machine take up mechanism, R. G. 
Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,849 

Sewing , machines, neeID'e and pull off shift
ing mechanism for. R.  G .  Woodward . 837,255 

'"Shade roller attachment, Reynolds & Mc-
Carthy " " " " " " " " " " " " " " " "  837,119 

Shaft attachment, vehicle, O.  G.  Cranston 837,199 
Ship ' s  progress intiicator, Whittle & Cum-

ming " " � " " " " . " . " "  " " . ' ' ' ' ' ' ' '  836,724 
Shot making , maChine, P. F.  Cowing, reissue 12, 568 
Sign, W. J.  Bailey " " " " " " "  . .  837, 027, 837,028 
Sign, illuminated, W. T. Bradshaw et  a l . . 836, 915 
Signal system, air brake, T. J. Quirk . . . .  836,705 
Silk and artificial hair from casein, pro-

duction of artificial, F. Todtcnhaupt . .  
Silversmith' s  stock, M.  T.  Goldsmith . . . . .  . 
Skinning knife or implement, O. Dunkel . . 
Sled, J. O. Jorgenson . . . . . . . . . . . . . . . . . . . . .  . 
Soldering iron, gas, H. Berg . . . . . . . . . . . . .  . 
Sound sensitizer, 1H. Frank . . . . . . . . . . . . . . .  . 
Speeder, E. Richter . . . . . . . . . . . . . . . . . . . . . . .  . 
Spindle bands, dynamometer for, II. P.  

Greg . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  . 
Splice bar, Sage & Thackray . . . . . . . . . . . . .  . 
Spoke tenon and felly clip, J. Wilcox . . . . .  . 
Spring motor, J. Bornand . . . . . . . . . . . . . . . . .  . 
Spring wheel, J. H. Kennebrew " "  . .  " " "  
Stanchion, cattle/ . J. R. Duff . . . . . . . . . . .  . 
Stanchion, cattle, J. R. Dunn . . . . . . . . . . .  . 
Stand. See Boiler st&nd. 
Steam generator, W. A. Pitt . . . . . . . . . . . . .  . 
Sterilizer, H. A. Miller . . . . . 1 • • • • • • • • • • • • • •  
Stitch indenting machine, F.  Chateauneuf . .  
Stop motion mechanism, H. Sirois . . . . . . .  . 
Stove attachment, C. A. Notman . . . . . . . . .  . 
Strainer, milk, R. A. Kreiner . . . . . . . . . . .  . 

836,788 
837,219 
837,203 
837, 230 
836,663 
836,674 
836,707 

836,752 
836, 831 
836, 791 
836, 734 
836, 811 
836, 671 
836,806 

837, 1 1 4  
837,094 
836,862 
837 , 135 
836,939 
837,232 

Sweaters, neck and front piece for, H. 
Starr " " , , " " " " " " " " " " " " ' " 837, 143 

Switch bar, H.  B.  Cowley . . . . . . . . . . . . . . . . . 83.6, 962 
Switch operating device, }1\ R. Turecek . . . .  S3G, 719 
Switches, in tel lock for elf'ctric, O.  O. Rider 836, 994 
Syringe, vaginal, G. C.  Loar . . . . . . . . . . . . . .  837, 085 
Table, S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,22 1  
rl'elegraph station, temporary, C.  S .  May-

nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,936 
Telephone apparatus, D. H.  WilSOll . . . . . . . .  836,848 
'l'elephone apparatus, H. J. Roberts . . . . . . 837, 251 
Telephone or switchboard plug, A.  B .  Do-

zier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836,805 
Telephone toll apparatus, E .  P .  Baird . . . . . . 837, 256 
'l'elescope, E. Lohmann . . . . . . . . . . . . . . . . . . . .  836,771 
Temperature controlling apparatus, E .  "T. 

Comfort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,200 
Testing device, A. L. R. Ellis . . . . . . . . . . . . . .  837,044 
Threadless bolt and nut, J. J .  Souder . . . .  836,786 
Threshing machine beater, W. F.  MacGregor 837,088 
Threshing rr achine sieves, attachment to, 

E. J. PeIlowski . . . . . . . . . . . . . . . . . . . . . .  836,825 
Tie plate, .w. R.  A. BaII . " " " " " " "  . . .  836, 854 
Tie plate, E. J. Burr . . . . . . . . . . . . . . . . . . . . 837, 187 
Tire and rim, vehicle, F. R.  Keith . . . . . . . .  836,929 
Tires, manufacturing pneumatic. A .  H. 

Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836,772 
Tobacco into paper tubes, machine for fill-

ing, H, Kurkiewicz . . . . . . . . . . . . . . . . . . . .  836,769 
Tongue support, M. L. Johnson . . . . . . . . . . . .  836, 975 
Tongue support, vehicle, C. H. Chapman . . . .  837,038 
Tool, combination, S.  Rothschild . . . . . . . . . .  836, 7 1 1  
Top, spinning, V .  L. Bekefi . . . . . . . . . . . . . .  836,958 
Tower, transmission, D. R.  Scholes . . . . . .  836,836 
Toy, .w. V. Gilbert " " " " " "  . .  " " " "  837,216 
Toy, figure, "T. V. Gilbert . . . . . . . . . . . . . . . .  837,217 
Toy, locomotive, D. P. Clark . . . . . . . . . . . . . .  837,040 
Trace carrier, II .  H. Wachter . . . . . . . . . . . . 837 ,013 
Track sanding apparatus, N .  B.  Dodge . . . .  836, 870 
Train control system, C. E. Lord . . . . . . . .  836, 981 
Tramway. aerial,' G .  G. Schro"edel' . . . . . . . . . . 836,995 
rrransom or sash holder, C .  Schuette . . . . . .  836,996 

I Trip and conveyer, receiving, G. v\T. Loggie 837, 087 

����l;; ��a�:el�ea
S�o���\��� ' . . �' . .  ������ : : : : : :  ���: ��� 

rl'ruck side frame, railway car, G. G. Floyd 837, 047 
Tug, harne, W. 1. Campbell . . . . . . . . . . . . . .  836, 920 
Turbine motor, internal combustion, C.  C .  

Poole " . . . .  " . . . . . .  " " "  . .  " "  . .  , ,  . . .  836, 945 

���: j�!iu��ng 
a�;C���i�trin�' ����i

i���Ck if: 836, 69� 
A. Jonnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Fastest Long Distance Train 
in the World, 

Via the 

• 
" America's Greatest Railroad " 

This magnificent train is equipped with 
Pullman cars of the very latest design and 
has all the special features which have made 
the New York Central service so deservedly 
popnlar. Barber, Baths (Fresh and with Sea 
Salt) ,  Valet, L�dies' M�id, Manicure, Stock 
and Market Reports, Telephone, Steno
grapher, etc. 

A dozen other fast trains bf'tween 

New York, Boston, 
and 

Buffalo, Detroit, Cleveland, Columbus, 
Cincinnati, Indianapolis, 

Chicago, St. Louis, 
the West and 

Southwest 

C. F. DAI,Y 
Passenger Traffic Manager 

NE� YORK 

For Early Publication 

Industrial RlcoboI 
Its Manufacture 

and Uses 
A Practical Treatise 

BASED ON 

DR. MAX MAERCKER' S 

" INTRODUCTION TO DISTILLATION " 

AS REVISED BY 
DRS. DELBRUCK AND LANGE 

COMPRISING 

Raw Materials, Malting, Mashing .and 

Yeast Preparation, Fermentation, Distil

lation, Rectification and Purification of 

Alcohol, Alcoholometry, The Value and 

Significance of a Tax-Free Alcohol, 

Methods of Denaturing, Its Utilization 

for Light, Heat and Power Production, 

A Statistical Review, and The United 
rrypesetting machine, P. McClintock . . . . .  . 
rrypewriter, L. Sholes . . . . . . . . . . . . . . . .  , . . . . .  . 

836, 687 
836,698 
836,999 States Law Typewrite;.'s ,  printing point indicator for, G. 

Persson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Typewritin� machine, A. T. Bro\vn . . . . . . .  . 
Typewriting mach inc, E. F. Kunath . . . . .  . 
Typewriting machine, A. T. B1'0wn . 837,031 ,  
Typewriting machine, G.  A. Seib . . . . . . .  . 
V alve, Hite & .  Robertson . . . . . . . . . . . . . . . . .  . 

836,944 
836, 858 
836,932 
837, 032 
837,131 
837,063 

Valve and ' valve disk cutting machine, If\ 
L. Smith " " "  " �, , . " " " " " " " . " "  836, 715 

Valve, clo3et flush , '  H.  Kupsch . . . . . . . . . . . .  837 , 077 
Valve for ail' brake systems, regulator, W.  

BY 
J O H N  K. BRACHVOGEL, M. E.  

450 Pages. 105 Engravings. 

Price, $3. 00.  

The latest and most authoritative book V. Turner " " . " " " " . " . " " . " " , , · 836, 720 
Valve mechanism for compound engines, E.  

v alv�'
, (tu�X:k

st:��:argi�g 't�ipi�: ·W: '13: ' ii�r�l; ���: ��� on the subject based on the researches of 

�:1;�� ;�r�'l;'::t��c:�nr.ms�l��¥��;;ti�' ;l�� 887 , 099 
eminent German specialists. Denatured 

vice for operating, Winter & Waterman 836, 7.94 
alcohol i s '  one of the most promising ' of Vehicle draft attachment; L. Voight . . . . . . . .  837 , 01 2' 

'Vehicle, traction, F. H. Gilbert . . . . . . . . . . 836, 875 
the coming industries and its literature is V ending device, J. D. Frazey . . . . . . . . . . . .  826. 675 

Vending deyice, W. C . . Johnson . . . . . . . . . .  836, 688 I I ' . d Vending machine, N. C. WaIIenthin . 8:36,721, 836,722 extreme y Imlte . 
ven���h���!in���. 

e;�a�n
o�n!�� . �.

e
.
l:���:�� 837 , 239 

------

Vessel construction, O. S. PuIliam . . . . . . . .  836, 892 
Voting machine, J . .w. Clark . . . . . . . . . . . .  837,041 
Wagon, dump, T. R. Ringwood " " " " " " .  837 , 1 24 
Wagon, dumping, "T. E. Currie . . . . . . . . . . . .  836,670

. 

MUNN & COMPANY, Publishers 
36 1 Broadway, New York 

DECEMBER 8, I906. 

Factory Clerks and 
Superintendents 

We can help you to increase your earning 
power from 25 to 5 0% by means of our Course 
of Instruction in COST ACCOUNTING. 
We can teach you not  only to devise and 
instal a system for the place you now fill, but 
to build factory systems for others. In fact 
we can teach you to become a COST 
EXPERT. Hundreds of our students are 
to-day filling the best positions. Do you 
want to be helped as we have helped them ? 
Let us show you how we do it. It costs 
nothing to investigate. The cost is small 
and we give you all the time you want in 
which to pay it. A few of your spare half 
hours for the next few months will put you 
in a position to demand far more salary or 
to produce far better results. There is  no 
way to advance except through knowledge. 
Let us teach you. Drop us a postal card 
and ask for our plan for teaching you how 
to become an 

Expert Cost Accountant 
The International Accountants' Society, Inc. 

59 PORT STREET, DETROIT, MICHIGAN 

ROTARY PUMPS AND E N GIN ES. 
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and engine from 1588 and illustrated with clear draw
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMEN:TS I 1 09.  1 t 1 O. 1 1 1 1 .  Price 10 cents 
each. [l'or sale by Munn & Co. and all newsdealers. 

...... you Can ...... 
W h i t e w a s h a�aeB:t��r 

One man can apply whitewash or cold water paint to 
10,000 Square Feet of Surface in One Day 
and do better work than with a brush. It is also adapted fOT spreading dildnf'eet8ut�! del!l.troylng" lnl'ieet pestl!l. 

nnd di!ltenl!l.e .. on trees, ,:eg:etnble .. Rnd other plant,,", exting'ui .. hlne; 
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ment of the pump devdops a 
pressme exceeding 80 pounds and 
will raise the liquid more than gO feet above its own level. Tbe 
Progress, 12 j!allon size, costs 

�i��Y $\2:og� i I\b�;R l:!�o� 
lIfetime and pays for itst-lf 
the first year. Other types 
of machines sold as low as $9.00 and $10.00. Write for 
detailed description. 

Cancroto, Roinforcud Concroto 
AND 

Concroto Bllildin� BlOCKS 
Scientific American Supplement 15411 contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com
position and mixture of concrete and gives 
results of elaborate test s. 

Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 
concrete. 

Soientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis· 
cussion by Lieut. Henry J. Jones of the 
v urious systems of reinforcing concrete, con4 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth
ing better has been published. 

Scientifio American Supplement 997 contains an 
article by Spencer Newberry in which prac
tical notes on the proper preparation of con
crete are given. 

Scientific American Supplements 'l568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H.  Gibson on the prin
ciples of success in concrete block manufac
ture, illustrated. 

Scientifio American Supplement 1574 discusses 
steel for rpinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr., on cement mortal' and concrete their 
preparation and use for farm purposes. Th(> 
paper exhaustively discusses the making of 
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walks. details of construction of reinforcpd 
concrete posts. 
Each number of the Supplement costs 10 

cents. 
A set of papers containing all the artirlf-s 

above mentioned \vill be mailed for $1.8Q. 

Order from y�)Ur newsd��ler vr from 

MUNN ®.. CO. 
361 Broadway, ' N ew Y orh City 
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Classified Advertisements 
Advertising in this column is 50 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be aecom· 
panied by a remittance. Further information sent on 
request. 

SA L E  A N D  E X C H A N G E .  
THE LOCKE BAB Y  JUMPER.-Just the thing for 

Christmas. Healtbful, mnusinlI. time-saving. $2.50, 
$4.00. $5.00 delivered . Circular free. Order now. C. E. 
Locke Mfg. Co" 25 J. St. Kensett, Iowa. 

�'OR SALE.-Engine Lathe, .'Vin!,s !% in. takes 25 in. 
between centers ; complete with fuU set change geara 
to cut all size threads, 3 to 40 in. ; price only $41.00. Ad· 
dress L. F. Grammes & Sons, Allentown, Pa. 

B U S I N E S S  O P P O RTU N I T I ES. 

A FEW DOLL \RS will start a prosperous mail order 
business. We furnisb cata.]0f;fues and evel'ythingneces
sary. By our eas.y method faIlure .impos�ib.le. �ri.te to
day. Milburn-HIcks Co , 718 PontIac Bmldmg, ChICago. 

INVENTIONS DEI,HGNE O, perfected and made prac
tical and valuable . We show how to make correctly; 
where to manufacture and bow to seB, Make Exami
nations, drawin.gs, experimental work, etc. Address 
Engineering Dept . . Industrial Bureau, Ithaca, N. Y. 

W ANTED.-'fo correspond with first·class artisans i,n 
the following lines ' Model makers. Automobile repaIr 
men Metal Pattern makers and Tool makers with view 
to offering steady employment after J:I'ebruary 1st, 1907. 
H. A. Thexton, 513 50. 3d St., Minneapolis, Minn. 

'l'HE MUSICIAN, for Lovers of Muoic. 24 pages music 
in eacb number, may be added to any club 01ler of the 
�����
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FOR S A LE.-Portable Compressed'Air House'Clean
ing Wagons and Machinery sold to responsible p.arties 
to operate in cit ies of from five thousand inhabItants 
upwards. Each Portable Cleaning Plant has an earning 
��;';,�

i
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wards. Stationary Residential Plants also from $350.00 
upwards. Over 100 companies operating our system. We 
are the pioneers in the business, and will prosecute an 
infringers. State references. Address General Com
pressed Air Honse Cleaning Co., 4453 Olive Street, St. 
Louis, Mo. 

-
PATE NTS FOR SALE. 1 

PATENT FOR SAL E.-Will sell outright or on royalty Patented Ventilated Lid for dmner pails. dairy and culinary veS-sels. Easy and cheap to manufactUre, ' Being a household article of great merit. Big sales 
ind�r��tii� t��a��r���11sb��, W.

i��. 
to push same. 

AUTOMOBILE PA'l'EN'l' FOR SALE. - Protects 
damaged tires, prevents skidding, Sure of big sale, 
Made cheaply. �ot able to manufacture. Will seH patent 
or on royalty. G. Adams, 1000 Spruce St., St. Louis, Mo. 

OF�'ERS INVIT FJD FOR PURCHASFJ OF UNITED 
States Patent coveri!1g novel and useful device for 
feeding horses. Better than nose bags. Wm. Oliver. 
31-16 P Street, Georgetown, D. C. 

P A 'l'ENT FOR SA LE.- I want to sell outri�ht the 
proprietary rights in my new Improved Metal Fence 
Post, sure to be used in all parks, farms and garden.s. 
C. C. Dolan, 324 Green Street, Lockport, N. Y. 

PATENTS SOLD ON COMMISSlON.- If you wish 
tD buy or f'ell a patent write for particuhlrs to E. L. 
Perkins, 72 Broad Street, Boston. Pdtent Sales Exclusively . 

PA R T N E R S W A N T E D. 
W ANTED,-Partller with money to manufacture and place upon market Razor Stropping Machine any one 
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M AC H I N E RY FO R S A L E .  
ALWAY� ON HAND, llood second-hand machinery, also boilers and engines, dynamos and motors ;. from smallest to largest. Write us before ordering elsewhere. Liberty Machinery Mart, 138 Liberty St . •  New York. 
EXCEPTIONAL BARGAINS this week , Several H-
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also 25-foot draw bench ; 10-foot cornice brake j 8-foot 
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:�i information on the most improved kerosene oil entgne 

�l �:��¥l��?r catalogue to Remington Oil Engine 0., 

ST E A M  BO I L E R S. 
THE RECORD of the Hogan Water Tube BOiler 

I SELL PATENTS.-To buy or having one to sell, write proves it the safest. most r�1iable and efficient ,team 
Chas. A. Scott, 719 M.utual Life Building. Buffalo, N. Y. �:rJ'���, ��rnin:'�::'�t?g�Yf�ld:�s\"in��an, Ridge· 

�TEEL WHEELS to fit any wagon or cart. Made 
any size, any width of tire. A )so handy wagons with 
low wheels and wide tires. Wood wagons with steel 
wheels. or steel wagons with steel wheeJs. Log wagons 
and heavy·· traction wagons· of all kinds, for horses or 
traction engine power. Steel axles of any size and 
shape. Address Electric Wheel Company, Walton 
Square , Quincy, Ill , U. S. A. 

GRAND CHANCE FOR A CAPITALIST with $10,000, 
to share control with inventor and equip factory for 
making an absolutely waterproot. sanitary au.d fadeless 
wallpaper at reasonable prices. .t"rocess not exp.erimen-
f�1 � Pl£�e�;!
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cu'fars. Address W. B. ElliS, 11 East 42nd Street, New 
York. 

WE MANUFACTURE ME'l'AL SPECIALTIES of 
all kinds. Best equipment. Send sketch or model for 
estimate, stating quantity. Hayes Manufacturing Co., 
465·75 Maybury Avenue, DetrOit, Mich. 

TY P E W R I T E R S. 

TYPEWRITER " Bargain List " free. Deal direct, 
save agents' commissions. Underwoods, Remingtons, 
Olivers $38; others $15, $25, shipped on trial. Old Re· 
liable, Consolidated Typewriter Ex., 243 Broadway. N.Y. 

SPECIAL BARGAINS.-Remington No. 2, writing two 
colors; Densmore, Ha'!llIDond, .Frapkiin $15 each, shipped 
RriVilege of examinatIOn. WrIte for complete catalogUe 
� Ft" Ea�le 'l1ypewriter Co., Suite 11, 237 Broadway, N.Y. 
TYPEWRITERS OUR OWN MANUFACTURE fully 

guaranteed at special prie:es to those who wH} recom
mend the American to theIr friends. American Type .. 
writer Co , 261 Broadway, New York. 

CLEARANCE SALE.-Remingtons, Densmo�es, Jew· 
ett.s., �lickensderfers, Williams, $12.50. Frankhns. Pos-
MI�d�;:�,��:t'a��: Ilt��"J,:;�
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SUite 4fi, Broadway. New York. 
TYPEWRITERS. -All makes, all prices. Twelve 
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change Company. Dept. A, 343 Broadway, New York. 
POSTAl, Typewriter $25. Only real typewriter at low 

cost . Combines Universal Keyboard,. strong �",uifold. 
ing mimeograph stenCil cuttmg. VISIble writIng. In
terchangeable type, prints from ribbon. Imperfe�t 
alignment impossible. Will stand bardest wear i practI
cal ly accident proof. Agents wanted. Write Postal 
'l'ypewriter Co . . Dept. 17, Norwalk. Conn. 

TYPEWRITERS.-�·or a minister, lawyer, literary man 
or woman, or any person wh.o write�, or for people who 
wish to learn a desirable and lucratIve occupatIOn, can 
you imagine a more acceptable gift th�n a, No 2 Sun 
Typewriter at $40.001 Sent upon examlnatlOn to re· 
sponsible parties. For full information and particulars, 
address Sun Typewriter Company, 317 Broadway, New 
York. 

H E L P  WANTED. 
OPPORTUNITIES describes hundreds of hillh grade 

positions for business and technical men. Sample cOP
i. free if you state experience. Service confidentia . 

Hapgoods, 306 Broadway, New York. 
W ANTED.-A Foreman to take charge of machine 
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and give references. Foreman, Box 773. New York. 
W ANTED TO BUY ontright several Patents of 

small articles not requiring heavy machinery to 
mauufacture. Address W. V" Box 773 New York 
City. 

W ANTED.-Salesmen to handle hl/lih grade. art post 
cards' as side line. S' ationers, hotels, newsdealers, Cigar 
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K. B. Gould, care Rotograph Co., 684 Broadway, N. Y. 
SUPERINTENDENT for electrical plant $2500, Drafts· 

man $1000, Manager $1500. Bookkeeper $ 12L[O, Salesman 
$I80f)' Other positions on file. WfIte .for hst and plan. 
Business Opportunity Company, 1 UnIOn Square, N. Y .  

UNU5UALLY GOOD SALARIES and a strong 
�t�a��n�D:rf�e�n��ea��e 
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S 

in all newspapers and magazines creates an un
filled call for men to turn out cuts. Twenty-five 
Dollars to Fifty Dollars a week is easily made. 
YoU: can learn this paying trade in New York 
day or evening. Address Unite,} States School 
of Photo-Engraving, 466 Pearl Street, corner Park 
Row, New York. I 

W ANTE D.-Competent Draughtsman and D�signer 
with experience in handling men, for position WIth �a
chine shop. Salary $1,500 to $1,800 per year dependln� 
on experiencet Apply to Draughtsman. Box 773, N. \ . 

AC ETY L E N E G E N E R AT O R  PAT E N T  

F O R  S A L E .  
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to Carbide, No. 738,070 (1902) for me on vehicles, abso· 
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Ltd.t Acetylene Engineers, Birmingham . 

EXP E R I M E NTAL WO R K .  

FACTO RY A N D  M I L L S U P P L I E S .  

PUT IN WATER WO RKS at your country home. A 
Caldwell Tank and Tower is the thing. Substantial, 
efficient, ornamental , inexpensive and frost proof. 
Dozens near you. A. E. Woodrutf� of Mt. Carmel, Conn., 
says : "My outfit has been in use eleven years with
out any expense." Write for Water Works Cata
logue and Price List. W. E. Caldwell Co., Station 
D D, Louisville, Ky. 

G AS-L I G H T I N G  A P P L I A N C E S. 
THE "PNEU·WAY " of lighting gas ! Lights Wels-

r:8;��lJ����� l:��r�ri�i�::�rgu�u�������:!� or
E
.::U� Pneumatic Gas Lighring Company, 150 Nassau St., N. Y. Thousands in use. 

I D E A L  E Y E  M A SS E U R. 
A MOST V A LUABLIli AND SUITABLE PRESENT. ITIdistinct vision. muscular troubles, and chroniC diseases of the eye successfu lly treated by scientifiC massage. Read lIIustrat€d treatise on the eye. Mailed free. Tlie Ideal Co., 239 Broadway, New York. 

D R A M AT I C. 

YOUNG MEN WANTED to learn stage management, &cting, stage danCing, 1l.akeuP
$ 

et c. Engagements ������� ��:���
t
;
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i��t��c���5 ��st':' �g��
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a
�� take a trial lesson at $2 and be convinced tbat you can liearn. For full particulars and information, write, telephone, or see Ned Way burn, 115 West 42nd Street, New York. 

AST R O N O M Y. 
STARS AND PLANETS.-Learn to know them at a 
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Wagon , dumping , D. J. Waterous . .  ' . . . . . .  836,723 
Wagon jack, J. Rocke . . . . . . . . . . . . . . . . . . . .  836,829 
Wagon unloading attachment, H. L. Wishon 837, 170 
Wall tie, �'. A. Cammann . . . . . . . . . . . . . . . .  836,960 
Wall tie , P. J. Shrum . . . . . . . . . . . . . . . . . . . .  837,133 
Walls of buildings, construction of, J. 

N. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,908 Washboards, soap holder for, A. H.  Bruce 837,186 
Watch safety device, I'. D. Ely . . . . . . . . . . . .  837,206 
Water by LJ.eans of an electric current, ap-paratus tor the sterilization of, M. · Otto 837,107 Water cooling apparatus, W. Ostendortr . . . .  836,702 Water elevator, H. Cole . . . . . . . . . . . • . . . . . .  836,865 Water sterilizing apparatus, M. Otto, 

837,108, 837,109 
Weaner, calf, A. W. Swender . . . . . . . . . . . .  836,949 
Weighing machine, coin controlled, C. J. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . .  .- 836,926 Weld making apparatus, J. C. Perry . . . . . .  837,249 
Well drilling machinery, M. McCain . . . . . • .  83�,984 
Well drilling machines, mast for, M. Me .. 

Cain . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . . •  836,985 
Wheel, J. Thomson . . . . . . . . . . . . . . 837,150 to 837 ,153 
Wheel block, J. T. Lowe . . . . . . . . . . . . . . . .  837,235 
Whip socket, R. H. Heberling . . . . . . . . . . . .  837,222 
·W'"ind chest, compound or duplex, P. Wir-

sching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,907 
Window fastener, E. F. Karus . . . . . . . . . . . .  836, 810 
Window fixture, C. A. Moore . Jr . . . . . . . . . •  837.096 
Window screen, M. M. Eidsmore . . . • . . . • . .  837,204 
Window, show, N. Fells . . . . . . . . . . . . . . . . . .  837,210 
Wire tensioning device, J. Kelley . . . . . . . . . .  836,977 
W-obd cleaning and polishing device, J. W. 

& H: F. Plummer . . . . . . . . . . . . . . . . . . . .  837, 115 
Work table , Guttenberg & Nemeth . . . . . • . .  836. 879 
Wrapping machine , J. P. Wright . • • . . • . •  836,728 
Wrench, See Pipe wrench. 
Wrench, J. H. Holman . . . . . . . . . . . . • • . . . . . .  837,225 
Wrench , M. Weng�r . . . . . . . . . . . . . . . • • • . • • . .  837,254 

DESIGNS. 
Book or c,atalogue co,'er, H. B. Keiper . . . .  38,329 
Casket plate and handle, E. Cletr . . . . . . • . . .  38,328 
Locket or charm, A. C. Field . . . . . . . . . . . . . .  38,320 
SPO.qDS, forks, or similar articles, handle 

of, G. F. Kolb . . . . . . . . . . . . . . . . . . . . . . . . .  38,323 
Table nse, vessel for, F. G. " Holmes . . . . . .  38,324 
Toy safe . bank, E. Headley . . . . . . . . . . . . . . . .  38,326 
Toy . whip, F. E. Timmins . . . . . . . . . . . . . . . . . .  38.325 
Typewriter frame, J. Alexander . . . . . . . . • . . .  38.327 
Watch foh, P. Flaherty . . . . . . . . . . . . . . . . . . . .  38, 321 
Watch fob, G. W. Parsons . . . . . . . . . . . . . . . .  38,322 

TRADE MARKS. 
AgricuJtural machinery, certain named, Ohio 

Cultivator Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,757 
Ale, Sutrolk Brewing Co . . . . . . . . . . . . . . . . . . . .  57,662 
Beer, Meux 's Brewery Co . . . . . . . . . . . . • . . . . .  57,655 
Beer, Anheuser-Busch Brewing AssOCiation, 

57,669, 67,670, 57,691 
JOHN F. PITZ, INC., 89 FRANKFORT ST., makers Beer, C. Kern Brewing 0'0 . . . • . • . . . . . . . . . • 57, 697 

of patterns and models. Every facility for aIding In- Beer, Jager, Mathie Brewing Co . . . . 57,680, 51,718 
ventorsto perfect their ideas, Large and small contracts Beer, porter, .and m�lt extract, Indi.anapolis 
executed promptly. Machine patterns a specialty. . Brewing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . '. 57,711 

An Udeal Christmas Gift 
BOUCH ER ADJUSTABLE 

SHAVING GLASS 
Every man should have one. 
It makes shaving safe and comfortable. 
It may be applied to any window, or elsewhere to ob

tain a strong light, and instantly adjusted to any angle. 
It may be carried safely in a satchel. 

Furuished express paid. 

Chipped Edge, $2.00 ; Beveled Edge, $2.00 
Send for circular. 

CALDWELL MANUFACTURING CO •• 3 Jones Street, Rochester, N. Y. 

Have Been Established 

55 Years 

and .are receiving more 
favorable comments to
day from an artistic 
standpoint than all 
other makes combined. 

We Challenge 
,Comparisons. 

By our easy payment plan ·every family 
in moderate circUl11stances can own a 
vose piano. We allow a liberal price 
for old instruments in exchange, and 
deliver the piano in your house free of 
expense. You can deal with us at a 
distant point the same as in Boston. 

Catalogue, books. etc., 
giving full information 
mailed free. 
VOSE & SONS PIANO CO. 

1 60 Boylston St.,  
Bosto �, Mass. 

A 25-Watt Dynamo $5.00 
Wronght-iron fields, rocking brush 
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eIther shunt. series or compound. 
Runs equally well as a motor. 
First-class in every way. Send for one. 

E. Q. WILLIAMS 
Clinton St. , Syracuse, N. Y. 

car of smallest cost and greatest accomplishment. 
Holds world's record for efficiency, economy and endurR 
ance. Smart to look at. Simple to operate. Economical 
to maintain. 4 H. P. Blr.\�ooled. ReUable under all 
:d
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30 miles an hour. Forward 

RI EN� 
F RICTION DRIVE 

BUCKBOARDS - DELIVER.V CAI\ 
I t  does t h e  work of three teams. A motot" car of 
proven etJlctency fDr Parcel and Itxpress Delivery. An 
ideal ear  [or  every kind of business and every form of 
merchandise. in cities, towns an(l villages • .  \ '  akes money 
:����:.
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cooled. Weig1t 67() lbs. Capacity 600 lbs. including passengers. Speed 4 to 18 miles an hour on ordmary roads 
Active agents desired in unas

YOUR 

signed territory. Write for dis
counts and agency terms. 
Waltham lJIanufacturlng Co. 

Waltham, Mass., U. S. � 

Carefully Developed nay Be a Success I 
Development of ideas, experiments, models. :;Jpe· 

cialty, small machinery and fine instruments. Modern 
��E:::,��reJ'Jg�{'1"�i'i,�;;s R I C  H T E R B R 0 S.  
and M"nufacturers . 115 Court Street, Hoboken, N. J. 
Two minutes from D. 1, .  & W. Depot. 

CDPYRIGHT 1908 BY COLI.I.EII'B WE.EKI.Y 

WOULD you like a copy of the new catalogue of the Collier artist 
proofs, containing 132 reproductions, in half-tone and line 

engraving, of the works of Gibson, Remington, Frost, Parrish, Pen-
field, and many other leading American artists ? ' 

The engravings in this catalogue are made from the originals, 
which were drawn exclusively for Collier's. They are exact repro
ductions in black and white, and show the entire collection of proofs, 
with sizes, prices, and descriptions. 

You can get an idea of the beaut)<. and value of this catalogue 
when you realize that it contains 48 Gibson Reproductions, 29 Rem
ingtons, and 55 others-132 in all. 

We can not afford to send it free, but if you will send ' us five 
two-cent stamps to cover charges we will mail you a copy postpaid. 
Write your name and address plainly on the order form, and send 
it with the . five stamps to 
Proof Dept., P. F. Collier & Son, 420 West Thirteenth St., New York 

ORDER FORM 

P. F. COLLIER & SON 
·· .......... · .. · ....................................................... 190 

New York City 
Dear Sirs : Enclosed find five two·cent stamps to pay charges on one copy of YOllr new catalogue of artist proofs. 

Name . . . . . . . . . . . . . . . . ................................................................................................ _ ..... . 

Address ............. _ .............. _ .......................................................................... . 
Se. A. 

-·············. _____ . __ , __ n_ ......... __ ........ __ ._ ......... _ ................... . 



Scientific AInerican DECEMBER 8, 1906. 

Valuable Books Bells, ce
o 
rtain named, Frank Mossberg Co"  57,780 [ LE A � "",-"T" �'T'T" A TO �. � "'rr1.F A I� I""'--r G Bevcragp, carbonated tonic, v'ilhitrner & -L::L. -I:"U ....L � VV -c:::::L ..a::uJ:! • � ...J:"'\.I -L � 

Bal'llett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,686 ' ..... ·.·· ·liiiiiiil ..... - ...... _ ..... -.... "'"' __ ail ••• ··� ••• I �" 
Biscuits and hread, brittle, H. A. C. Dahl 57,701 I � .  't '.3 _ ..  . 'liE! ilittcrs, B. Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 859 I: �-:- . .. . . . • . 

Home Mechanics Boiler water gage glasses, .Joseph Tomey & 
SOilS • . • • . . . . . . . . . . . • . . .  , " , . . . . . . . . . . . .  57,786 ,.. .1#-& • MS 

Booll: makers' machines, certain named, 
Smyth Manufacturing Co . . . . . . . . 57, 766, 57, 800 

BootE! and shoes, leather, P. W. Hessberg 57, 782 5 

n. 

for Amateurs Boots, shoes, and Slippers, leather, M.  D. .. Brea�eIL':,ke�(: ' 'H�i�;I��' '��d ' 'j��g�' ·C� : : : : : :  gH�: . - � � Eft" ·  ". . I' I l l l � l' l l' i' i' ,. Candy, Allen Candy Co . . . . . . . . . . . . . . . . . . . . 57, 688 ----------
'.rhis book bas ach ieved an ���:����t� S������ln :23

i
� Candy � Lipps-Murbach Co. of Baltimore City 57,715 I W � . 

tion of 4.000 copies has been 8:��;�d M;l���:
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d
·aJ.i LSes�y tg;;k t�� Pfeserving Co . . . . . . . . . . . . . . . . . . . . . . . . . . 57,658 

the subject ever o11"ered at Canned fruits and vegetables, Stone-Ordean 
such a l o w  price. It te l ls Wells Co . . . . . . . . . . . . . . . . . . . . . . . .  57 , 660 , 57,661 
how to make things the Car journal bOXES, railway, National Malle-
�����:?i-���e���IY;t ��li c able Cast�gs 

M�o . . . . . . . . . . . . . . . .  57,754, 57, 755 

prove of value to you- C
a� mO"1el'S ,  . .1: l ler . . . . . . . . . . . . . . . . . . . . . 57, 753 

much more than you reaI- ,a chup, Joseph Campbell Co . . . . . . . . . . . . . .  57,712 

ize. Do things with your Cement, Portland, Western States Portland 
hands. Send for a circular Cement Co . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  57, 724 

giving contents-the cirCll- Chain and chain links, Standard Chain Co. 57, 767 
lars cost only a cent- the Chisels, dr<1wing knives, planes, saws, and I book $1.50 postpaid. If the au,�el'S, Jennings & Griffin Manufactul'-
bOOK could meet you face ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,784 
to face you would be the Chocolates,  Ginter Grocery Co . . . . . . . . . . . . . . 57, 705 I 
first to purchase. Tbe first Cigars. Bethesda Cigar Co . . . . . . . . . . . . . . . . . 57, 776 ��if� or���i�g.d�;. 

a1most Cleaning pO\vder, Lavalir.e Manufacturing 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,653 

31 0 I'a lre s  a\!6 Engravinlrs Price $1 .50 Coffee, W. M. Swindler . . . . . . . . . . . . . . . . . . . . 57, 664 
Coffee in tbe hean, F. H. Beimes . . . . . . . . . . 57, 695 

TW ENTY�THlRD EDITION 
EXPERIMENTAL SCIENCE. 

By G EOR.GE rI. HOPKINS 
Rel'oise(l, awl GTf'atill ltnlaTgt'a. 2 Octavo Volumes. 1,100 

Pages. 900 ldl lstntfwns. Cloth Bound. P08tpaid, 
�5.00. Half Mol'''""o, Postpaid. $7.00. 

(1J X P I�J lU l\l lfj � 'I ' A L S C L E � C i1j is so well known to many o f  O ll i '  readers t. h at it is h ardly necessary now to 
give a descripti.on of 
this work. Mr. Hopkins 
decic ed some months 
ago that it would be 
J1ecessary to prepare a 
new edition of this work 
in order that t h e many 
wonderful di�coveries 
of modern times might 
b e  fu l l y  described in its 
pages. Since t h e ,  last 
edition was published, 
w o n d e r f u l  deve lopments in w ireless tele
graphy, for example, 
have been made. It 
was necesbary. there
'fore, that a good deal of 
new matter �hould be 
added to t b e  work in 
order to maKe it thor
oughly up-to-date, and 
with this  object in view 
some 200 pages have 
been added. On acCq.Ullt of the increased 
size of the work, it has 
been necessary to divid e 
i t into two VOlumes, 
handsomely bound in 
bU Ckram., 

lu; v nmD all d .EN I,ARGED EDITION 
The Scientific American 

Cyclopedia ��:�:::;� 
1 5,000 Receipts. 734 Pages. 

PI'i"", $;;.00 ill C l o t h .  $6 . 00 in Sheep. $6.1l0 
i ll Half III 0I·oeco. Post Free. 

'fhis wor}( has oeen re
vised ano enlarged, 

9 0 0  N ew Formu las. 

Coffee snbstitutes, American Holo Co . . . . . . 57, 689 
Conveying and hoisting machinery ,  Robins 

COllV('yillg Belt Co . . . . . . . . . . . . . . . . . . . . � .  57,819 
Corsets and corset waists, Benjamin & 

Johnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57, 802 
Cotton piece goods, Arnhold, Karberg & Co. ,  

57.774, 57, 825 to 57, 830 
Crayons, school and artists' , American Cray-

on Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  57, 823, 57,824 
Cream, milk, butter, and cheese, II. Lacy 57, 652 
Creams or lotions, skin, R. K. Henry . . . . . . 57,860 
Creams, toilet, Cosmo Co . . . . . . . . . . . . . . . . . . 57,851 
Cutlery, certain named, Landers, Frary and 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 788 
Dust of carpeted floors, preparations for lay-

ing the, Disinfectant Dustlayer Co . . . .  57, 853 
Dyes. William Edge & Sons . . . . . . . . . . . .. . . .  57, 874 
Earthenware, earthenware blocks and se\ver 

pipes, Bessemer Limestone Co . . . . . . . . . .  57,726 
Egg beaters, rotary, Taplin Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . .  57, 768 
Egg preserving pre para tions, Acme Egg Pre-

serving Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571 842 
Fertilizer compound, odorless chemical, N .  

A. Niemann . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  57,739 
Fertilizer distributers, T. E. & C. S. Mc-

Call . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 790 
Fertilizers, Georgia Chemical Works . . . . . . 57, 832 
Fertilizers, V il'ginia�Carolina Chemical Co . . . 57,839 
Fishing snpplies, certain named" H.  Milward 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 707 
Flour, \"beat, Duluth-Superior Milling Co . . . 57, 673 
Flour, wheat, Mapleton Milling Co . . . . . . . . 57,679 
Flour, wheat, ' Waco Mill & Elevator Co . . . 57, 685 
Flour, wheat, A. H. Ht'l'rick & Son . . . . . . 57. 687 
Flour, \vheat, Bulsing & Heslenfeld . . . . . . 57,696 
I!""lushing devices for lavatories. water clos

ets, ete. , KeLr,ey :Manufacturing Co . .  57, 752 
Foods, jnfants' A .  Casta.ing . . . . . . . . . . . . . . . . . 57, 638 
Fruits, fresh, canned, and preserved, Tropic 

Fruit Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,665 
Game apparatus and implements, certain 

named, Bridgeport Athletic Manufactur-
ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  57. 727, 57, 728 

Gilding preparation, liquid, Roessler & Hass� 
lach"r Chemical Co . . . . . . . . . . . . . . . . . . . .  57,740 

Gin, R. Burnett & Co . . . . . . . . . . . . . . . . . . . . . .  57, 636 
Gin, Corning & Co . . . . . . . . . . . . . . . . . . . . . . . . . 57,639 
Ginghams, Highland Park Manufacturing Co. 57, 807 
G reases, lubricating oils and mixtures, Iron-

sides Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57, 735 
Hair tonics, A. Cristadoro . ,  . . . . . . . . . . • . . . . .  57,852 
Hats, stiff fur, J. B. Murphy & Co . . . . . • . •  57, 835 
Horseshoes, Neverslip Manufacturing Co . . .  57,756 
Hosiery, Holeproof Hosiery Co . . . . . . . . . . . . 57, 783 
Hosiery, Marshall Field & Co . • . . . . . . . . . . . .  57,812 
Hosiery, Racine Feet Knitting Co . . . . . . . . . . 57,837 

']lhe work is  so arranged Insecticide, W. C. Gordon . . .. . . . . . : . . . . . . . . .  57, 858 

as to be of use not only to I Insulated . r('c�ptacle for mamtaimng heat, 
the specialis.t but to th e Calonc Pll'eless Cook stove Co . . . . . . . . . .  57, 698 
general rea cte

'f_ It shoul<:1 Insulating material, Ohio Brass Co . . . . . . . . 57, 792 
have a p I  a c e  in every I Insulation, heat or cold, R. E. Kramig & Co. 
h orn e  and workshop. A 57, 677, 57, 678 
circular containing f u .I 1  Knitted stockings, J. A. Parker . . . . . . . . . . . . 57,816 
Table of C on�en�s WI l l Knitted underwear, Ryff & Co . . . . . . . . . . . .  57, 838 be sent on apphcatIOn. Knives razors scissors and shears table 
t��l�?:����i�iii����t�i� and pocket, Dunhan'I, Carrigan & Hay-
the den Co. . .  . . . . . . . . . . . . . . . . . . . . . .  57, 746, 57, 747 
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:: 57,775 
Price, bound i n  cloth, $1.00 Knives, '; able and carving, Landers, Frary & 

postpaid .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57, 787 
_________ Lamp and lantern burners, oil burning, R. MAGIC Stage I l l u s i o ns and Scient ifi c  D i ve r· E, Dietz Co . . . . . . . . . . . . . . . . . . . 57, 761 to 57,765 

s i o n s ,  i n c l u d i ng Trick Ph otog raphy 
Lam

b�et;
ndco

l
.������:

, 
. . .  

o
.
i� . . ���¥�7&i, 5�: 79�: ,57, 794 

'llhid work appeals to Lamps, incandescent electric, General Elec-
old and young- alike. and tric Co. . . . . . . . . . . . . . . . . .  57,75 1 ,  57, 804, 57,805 it is one of the most at� Lamps, oil, Standard Oil Co . . . . . . . . . . . . . . . 57,820 tractive boliday books of Lamps, oil burning engine, switch, and rear-the year. The illusions signal, R.  E. Dietz Co . .  , . . . . . . . . .  57,796, 57,798 
��ih���sJl���e�f ��r��: Lamps, oil burning vehicle, R.  E. Dietz Co. 
ings, and the exposes of 57,795, 57, 797 
the tricks are. in many Lanolin and preparations thereof, Wollwas-
cases, turnished by the cherei und Kammerei, Dohren bei Han-
prestidigitatenrs t h e m� nover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,875 
selves. Conjuring. large Lanterns, Hibbard, Spencer, Bartlett & Co. 57, 806 
stage illusions. flre-eat.- Lanterns, tubular, R. E. Dietz Co . . . . . . . . . . 57,759 
ing, s W 0 r d-swaUowing, Leather, harness and saddlery, W. W. ventriloquism, m e n t a l  Mooney & Sons . . . . . . . . . . . . . . . . . . . . . . . . 57,841 ��o�a1.a, 

ag��Ig!s mtfi�: Lightning arresters, General Electric Co . . . .  5
5

7
7
'
,
7

8
"
65
'0 

stage e1fects, photograpn- Liniment, F. S. J\fason . . . . . . . . . . . . . . . . . . . . . 

h's :t trade easily learned ; we will show you how absolutely Free of Charlle. Our complete illust.rated im�truction book enables you to 
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t���m!ud:�J�"�:I��:l cf!��� sff!'e�w�r����,e�!th��!:d�n�r<U 1:�����!� efler!11T 
also send you free of charge our Watchmakers' Tool and Material Catalogue wlth Tllustrated Instruction Book. WRITE TO-DAY. 
ROGERS, THUnMA� & CO .• Jeweler's Wholesttle Supply lIouse, 34 to 44 Mic:tigan Ave .. , Chicago, III. , U. 8. A. 4 SPLENDID 4 Christmas Gifts 

for All the family 
At Special Holiday 

Prices ! 
THE .. LITTLE WONOE� " 

WATER MOTO R .  the handiest 
bit of nlachinery in the 
world. For grinding, sharp� 
ening. polishing and twenty 
other uses about the home. 
A t t a c h e s t 0 any water 
faucet. Regular pnce $4.00. 

With this ad. $3 .511. 
THE GAS CANNON, the most remarkable 

boys' toy of to-day. No powder, no smoke, no 
odor. Electrically ignited. Fires in the house. 

500 shots for one cent and absolutely no Danger· 
The acme of Christmas joy for young America· 
Price $5.00 or with this ad. $3 . 50. 

OUR MATCHLESS CIGAR LIGHTER is the 
only cigar lighter yet invented that will always 
work. " The harder it  blows the brighter it 
glows." With this ad. only 65 cents. It works 
all the time I 

. ,  HYDRO.nA SSAOE .. is a perfect mechan
ical massage vibrator for home use. It runs by 
the water power from your bath room faucet. 
Cheap, simple, reliable, and economical. Its 

use gives a superb complexion, sa'�es the hair, 
and tones up the whole system. Splendid after 
s baving I Regular price complete $15.00. To
day $ t 2.00 and this ad. gets it. 

We positively guarantee satis(action with any 
of the above articles or will cheerfully refund 
your money. Ask any magazine about us. 
These articles are all of exceptional practical 
merit and their novelty and utility alike render 
them the lDl3AL CH�I.sTMAS GIFTS. Remit 
direct or write for attractive free descriptive 
matter to-day I 

WARNER MOTOR CO.,  Inc. 
Dept 1 5  Flat Iron Bnilding, New York City 

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroulitbly 
practical article written by an amateur wbo has had ex
perience in rubber stamp making. One illustration . 
Contained in SUPPLEMENT 1 1 1 0. Price 10 cents. �'or 
sale by Mnnn & Co. and all newsdealers. 

tween a 
Wachusett 
Coat Shirt 

and the aver
age pull-over
y o u r - h e a d  
kind; as great 
as between a 
stem winding 
w a t  c h  and 
the old-fash
ioned key
winder. 

You pur
chase the best watch available, why not ap
ply this rule in the selection of y our shirts ? 

Wachusett Coat Shirts promote ease and 
dispatch in dressing. Save time, tem per, 
torment. Stylish and durabl e-cheapest 
because best. Ask tor " Wachusett " 
make. Booklet Free. 

WACHUSETT SHIRT COMPAN Y 
Dept. 2. Leominster, Mass. 

Manufacturers of White. Fancy. Negligee and Coat Shirts. 
Night Robes and Pajamas. 

SAVE MONEY 
Magazines You Need at a Low Rate 

T H E  C O S M O POLITAN,  
T H E  WORLD TO·DAY, 

To o n e  address o n ly, 

THE WORLD TO·DAY. 
COSMOPOLITAN, 
A M E R ICAN MAGAZI N E ,  or  

S U CCESS,  o r  W O MAN'S 
HOME C O M PA N I O N ,  

sUg t °iRl :S0 
$ 2 . 5 0  S 
S l . 5 0  1 1 .00 � J  $2.30 
$ 3 . 6 0  

THE W O R L D  T O ·  DAY, 
O U T I N G  MAGAZ I N E ,  
A I NSLEE'S • 

. s�:gg } 1 . 8 0  
S 6 . 3 0  

$3.50 
WRITE FOR OTHER OFFERS 

THE WORLD TO-DAY is a monthly world review and a 
family necessity. It is not a dry.as�dust record of'events 
and is not made up of clippings from other publications. 

It obtains its infol"Ir.ation from origmal sources and is reliable and 
always np�to-date. Its contributors are the foremost men and 
women oi the day. It mirrors the life of the world in all of its 
phases, and by its method of treatment makes fa� as entertaining 
as fiction. The rearIer will find in it recreation for the idle hour, 
and, best of all, something worth while. A strong feature is its 
illustrations, many of which are In colors. 

All other magazines of its class sell at $3.00. THE WORLD 
TO-DAY js but $1 .50. Its remarkable quality and low price make 
it an e..::ceptional bargain. 

STANDARD SIZE. I LLUSTRAT IONS IN COLORS 
$ 1 . 50  a Year.  Sample Copy 1 5  Cents 

THE WORLD TO-DAY, 1 138. 67 Wabash Ave • • Chicago 

MAC HINE 
operated by water costs nothing to run, and will 
�save its cost in Doctor's bills. Water Motors 
made by us are guaranteed to rp,n five years with· 
',out repairs. 

io tricks, aLd the projec� Liniment, Olney & McDaid . . . . . . - . . . . . . . . . .  57, 868 
tion of moving photo- Liqueur, SociE'te Anonyme de la Distillerie Mechani� 
graphs are all weJ l de- de la Liqueur Benedictine de l ' Abbaye de f:�7 [�d 

Patented June 28, 189fl. 7 inch Motor. Prices
:from $10  np, including brake attachment. Agents 
wanted. Send l'J cents for copydghted booklet. 

A.. ROSENBERG MOTOR AND MFG, CO. 
scribed and illustrated. �'ecamp . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . , 57, 685 
making a handl-lome VOl- Lithographic stone cleaning and preparing 
urne. It is' t a s t e f u l l y  compound,  J. James . . . . . . . . . . . . . . . . . . . .  57,676 
printed and bound. A c- Locks, padlocks, and keys, Miller Lock Co. 57,791 knowledged by the pro- Lubricators,  Comstock Engine Co . . . . . . . . . . 57, 744 feaslOn to he the 8tand. Mail ' chutes, Cutler Mfg-. Co . . . . . . . . . . . . . . 57. 745 

568 p"ges.
a";i�o ����::'i�e i!.'ff8: Maraschino cherries, bottlcd, Hannah & Hogg 57,642 

J U 8'l' PIJ B L1 8HED 

Medicinal beverages for certain named dis-
eases, G. F. Heublein & Bro . . . . . . . . . . 57, 857 1 

Medicinal fluid extracts, Eli Lily & Co . . . . 57, 855 
Medicines, certain named, Brown Mfg. Co . . 57, 845 
Medicines, certain named, N. W. Long . . . . • .  57, 864 
Medicines, certain named, Peerless Medicine 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 869 

Established 1894 
Baltimore, Md., U. S. A.. 

"Success" Automobi le,  $250 

����
�����

W
lP�r�actiCa1' durable, economical and 

absolutely safe. A light, strong, 
Bteel�t.ired Auto·bu<:gy. 

���t� !:. ci�pe:J 
from 4 to 20 miles an 
hour. Our 1907 Model 
has an extta powerfUl 
engine; patent balL 
bearing wheels j luice $275. Also l Oh. p. $400' Scientific American 

Reference Book 
1 2mo. a l ii Pa![es. Illustrated. 6 Colored 

Plates. Price Sl.IlO, postpaid 

Metal, glass, and marble , material for clean
ing and polishing, :Matchless Metal Polish 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,736 I L:::':::'::::::::::""::'::':':::':'''::;;':';'':';';''';'';;''';'';;''';'';'':'''''':';:';;;;;';':';oo;.;::;::.J 

tires $:15 extra. for descriptit"e literature' 
'"Success" Automobile Mfg. f'o., St. Louis, .DIo: 

'l'he result of the queries of 
t b ree generations of readers 
and correspondents is crysLa}
lizpd in this hook, which has 
been in course of preparation 
for m onth s. It is indispensa. 
���st�:ri�rll��il� :�t� ��: 
i��: �16�t;6��ii�� �&wF�c��' 
and is much more complete 
and m 0 r e exhaustive than 
anything of the kind which 
has ever been attempted. The 
I . Scientific American Ref€r� 
ence Book " has been com pilej 

�;�is go'fu'ih�ns�£s. k ¥t ::a� 
been revised by eminent f!lta
tisti cians. Information h a s  
been drawn from over one ton 
ot Government reports aJ on�. It is a book of everyday reter� 
ence -more useful than an en
cyclopedia, because you will 
find what you want in an in
stant in a mOfe condensed 
form. Si xty years of experi� 

ence alone have ma(je it posalble for the publ ishers of 
1.11 e SCIFlNTU' I C  Al\IE'R I CA N  to pre�ent t{) the purchasers 
of this book a remarkahle aggregation of information. 
MUNN & CO . . Publ isherS, 36 1 B roadway. NEW YORK 

Musical ir.strument strings, Lyon & Healy, 
57, 810, 57,811 

Nails , .  F. W. Whitcher . . . . . . . . . . . . . . . . . . . .  57, 770 
Oats, compressed rolled, Great Western Cer-

eal Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,732 
Oil, sewing machine and bicycle, Griggs, 

Cooper & C o . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57. 733 
Ointment, Medical Lake Salts Mfg. Co . . . .  57, 866 
Paint, fireproof, Retardo Inreproofing Co . . . .  57,681 
Paint pigments, colored, Vane-Calvert Paint 

Co. . . . . . . .  '>. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 741 
Painters ' materials, certain named, Senour 

Wizard Repeating 
LIQUID PISTOL 
Will stop the most "I("ioos d o g  (or 
man) without permanent injury. Per-
fectly safe to carry without danger of . 
leakage. F ires and recharges by pulling the trigger. Loads 
from any liquid. No cartridge� required. Over 6 shots in Que • 
loading. All dealers, or by mall, 50e. Rubber-c(Jvered holster, ae. tcxtra 

No other machine can do it successfully for lack of ori�lllal patents Qwned by U!'l. 1'\0 twist -motIOn in our drive. No belt 
or switch necessary. No batteries 
whatever, for make and break or 
jump-spark. ,"Vater and - dust-proof. 
Fully guaranteed. 

Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . 57,683 
Pants and trousers. L . Rohinson . . . . . . . . . . . . 57, 799 Parker ,  Stearns & Co . , 226  South S t . ,  Dept. G. New York 

MOTSINGER DEVICE MFG. CO. 14 Main Street, Pendleton, Ind., U. S. A. 
Paper, building and roofing, C .  S .  Garrett "'-__________________________________________ _ 

& Son Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57, 730 
Paper. toilet, .Tones & Skinner . . . . . . . . . . . . . .  57, 809 
Papers, wrapping, C. S. Garrett & Son Co . . 57, 729 
Pastlls for throat J. Bengue . . . . . . . . . . . . . . 57. 844 
Pens, fountain, Parker Pen Co . . . . . . . . . . . . . . 57,817 
Pepper, New York Coffee Co . . . . . . . . . . . . . . 57, 721 
Pianos, Hume Piano Co . . . . . . . . . . . . . . . . . . . .  57, 808 
Pianos and automatic piano players, I{ra-

kauer Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57, 863 
Pipe fittings, Thomas Devlin Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 769 
Potato chips. New Haven Dairy Co . . . . . . . . 57,720 
Presses and sausage stuffers, lard and fruit, 

Landers, Frary & Clark . . . . . . . . . . . . . . . . 57, 833 

New Catalogue of Scientific and Technical Books 
A new I I 2-page Catalogue is now ready for distribution. It is entirely 
new and lists 5,000 of the latest and best books of a scientific and 
technical nature. Copies are ,being mailed to all subscribers to our 
periodicals; but those who purchase our publications at news stands, 
or read them in libraries ,  should send at once for a copy of our 
Catalogue, which will be mailed free to any address in the world. 

Rem
c;�: ��� . . c.�r;:��� . . ����� . .  �i.S:��:�: . ?���� 57, 854 MUNN & COMPANY, Publishers, 361 Broadway, New York City 
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On almost every 0000 Car 
You'll see 

Contains ready-generated Acetylene Gas ready 
for use at any time at the turn 01 the key. 

Forty hours light at the turn 
of a key. 

Tanks last FOREVER. 
No bother. No trouble. 
No Carbide. No Water. 
No Dust. Just pure white light . at the turn 

of a key. 

This little tank holds enough Compressed 
Acetylene Gas (already genernted and puri
fied) to supply two big lamps for forty hours, 
Old empty tanks exehant:ed for new full ones 
at dealers and garages in over 400 cities. 

IndianapOlis, Ind. 

Tours 
Personally Conducted - Ex

clusively First-Class-to Cali
fornia-January 10th, February 
7th and March 2nd under the 
auspices of the tourist depart
ment, Chicago, Union Pacific 
and North-Western Lin e ; 

Include all expenses 
-hotels, railway fare, sleeping 
car and dining car accommoda
tions of the finest character, 
and numerous side trips. So 
arranged as to spend the dis
agreeable portions of the win
ter months in comfort and ease. 

Write for itineraries and full 
.,particulars to S. A. Hutchinson, 

Manager, 212 Clark Street, Chi
cago, Ill. 
PC163 

Scientific American 

1 R('m:�l ��� .t.�� .�i
.
l���:� .O.f 

. . �i�'��: .�: .�{.
a
.
e
.�?: 57, 862 1 

Remedy, berb, Alonzo O. Bliss Medical Co. 57, 843 
Rubber boots and shoes, ,Yo S. Nott Co . .  5 7 , 840 
Rubber collars, Parsons & Parsons . . . . . . . •  57, 8 1 8  
Rubber overshoes, Emergency Rubbe r Co . . 57,803 
Rubber soles, heels, and protectors for boots 

and shoes, Pneumatic Rubber Sole and 
Heel Syndicate . . . . . . . . . . . . . . . . . . . . . . . .  57,836 

Rubber syringes,  hard, American Hard Rub-
ber Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,771 

Sance, table, E. A. "\Vright . . . . . . . . . . . . . . . .. 57, 668 
Saws of all ldllds, E.  C.  Atkins & Co. 57,748, 57,749 
Seed for lawns, mixed grass, Albert Dickin-

son Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 822 
Sewing machines, sewing machine attach

ments, covers, taoles, and stands, v\!hite 
Se\ving �fachine Co . . . . . . . . . . . . . . . . . . . . 57, 873 

Sheetings, Carey, BaYIle & Smith Co . . . . . .  57, 831 
Soap, Ij'els & Co . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  5 7 , 674 
Soap, Lever Brothers Co . . . . . . . . . . . .  57,713,  57, 7 1 4  
Soap, N. K.  Fairbank Co . . . . . . . . . . . . . • . . . .  57, 738 
Soda and baking powder, baking, Church & 

n'i;vight Co. . . . . . . . . . . . . . . . . . . . .  '57 , 847, 57,848 
Soda,  bicarbonate of, Church & Dwight Co. 57,849 

, Soda, carbonate of, Holbrook Mfg. Co . . . .  57, 861 

II SPir�i
S
m ��2 e���l.l���, . . �i:�:� . ���.s.t����� . ��r

.' . �: 57, 872 

I Stain for imitating natural wood on any 
surface, Heath & Milligan Mfg. Co. , 

57,708, 57, 709 
Stove polish, Cache co SpeCialty Co . . . . . . . . . .  5 7 , 672 
Stoves, bUrners, and ovens, certain named, 

American Stove Co . . . . . . . . . . . . . .  57, 772, 57, 773 
Stoves, portable, G.  P. HeckeL . . . . . . . . . . .  57,781 
Stoves, ranges, and furnaces, Pittsburgh 

HardwHre and Home Supply Co . . . . . . . .  57, 758 
Thread, cotton, Clark Thread Co . .  : . . .  57,777, 57, 778 
Thread, sewing, ,Tohn J. Clark & Co . . . • . . . .  57, 785 
Tob,acco pipes, wooden , Loewe & Co . . . . .  , . .  57, 789 
Toilet preparations, certain named, J. J. 

l\furphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,867 
Tonic, C. lteinschild . . . . . . . . . . . . . . . . . . . . . . . . 57, 870 
Tonic, blood purifier, and . remedy for con-

stipation, C .  J. Chapple . . . . . . . . . . . . . . . . 57,846 
Tools, certain named pneumatic, Aurora Au

tomatic Machinery Co . . . . . . • . . . . . . . . . . .  57, 742 
Typewriter ribbons and carbon paper, C. 

Saltzstein & Bro . . . . . . . . . , . . . . . . . . . . . . .  57, 871 
Type\vriting mac-hines and parts therefor, 

American Typewriter Co . . . . . . . . . . . . . . . •  57, 801 
Undershirts and dra\vers, S . lj�.  Swan tees . . 57,821 
Valves, steam and "vater, Fairban ks Co . . . . 57,779 
Varnish , japan, and varnish stains, Mur-

phy Varnish Co . . . . . . . . . . . . . . . . . . . • . . . .  57, 737 
Veterinary medicines, certain named, Erb-Ine 

Vetm inary :Medicine Co . . . . . . . . . . . . . . . .  57,856 
Vinegar, apple butter, jellies, jams, and I fruit preserves, C . :r;: Anderson • . • . . •  5 7 , 690 

I \Vashing compounds, C. A. Winter . . . . • . . •  57, 725 
\Vashing machines, rotary, Benbow-Brammer 

Manufacturing Co . . . . . . . . . . . . . . . . . . . . . .  57, 74,3 
".latch insulators, �ewark Watch Case Ma-

terial Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,722 
Watches, W. G. Ball . 57, G31 to 57,634, 57,592, 57, 693 
Watches _and clocks, �lermod, Jaccard & King 

Je\velry Co. . . . . . . • . . . . . . . . . . . . . . . . . . . .  5 7 , 654 
Waters, mineral, Eisner & Mendelson Com-

pany of New york . . . . . . . . . . . . . . . . . . . . 57, 702 
Wax, laundry, Columbia Wax Works . . • . . .  57, 850 
Wheat farina, pearl barley; and corn starch, 

E. R.  Durkee & Co . . . . . . . . . . . . . . . . . . . .  57,731 
Whiskies, ��reiberg & Kahn . . . . . . . . . . . • . . . .  57, 640 
Whiskies, Sunset Distilling Co . • . . . . . . . . . . . 57) 66..� 
,\Vhisky, Brown-�"orman Co . .  .- . . . . . . . • . . . • . .  57,G35 
Whisky, Calhoun Distilling Co . . . . . . . . . . . . . .  57,6.17 
Whisky, Freiberg, Meyer & Co . .  � . . . . . . • . •  57,641 
Whisky, H. J. Hellert & Sons . . . . . . . . . . . . 57, 643 
Whisky, A. J. Henseler . . . . . . . . . . . . . . . . . . . .  57, 644 
Whisky, B. Holzmark . . . . . . . . . . . . . . . . . . . . . .  57, 645 
Whisky, Jacobs & Garrett . . . . . . . . . . . . . . . . . .  57, 646 
,\Vhisky, Jesse Moore Hunt Co . . . • . . . . . . . . . .  57, 647 
"''''hisky, S . A. Joseph . . . . . . . . . . . . . . . . . . . . . 57,648 
Whisky, S .  Jung & Co . . . . . . . . . . . . . . . . . . . . . . 57, 649 
Whisky, Kamp Distilling CQ . . . . . . . . . . . . . .  57,650 
Whisky, Kreielsheimer Eros . . . . . . . . . . . . . . . .  57,651 
Whisky, Meyer Marx Co . . . . . . . • . . . .  57, 656, 5 7 , 657 
Whisk.y, Schuster Co . . . . . . . . . . . . . . . . . . . � . . 57,65tl 
\Vhisky, "r oolner Distilling Co . . .  . • . . . . . . .  57, 667 
Whisky, A. Baum & Sons . . . . . . . . . . . . . . . . 57, 671 
'VhisIQ', Jacobs & Garrett . . . . . . . . . . . . . . . .  57, 6'75 
Whisky, Sandell Bros . . . . . . . . . . . • . . . . . . . . . .  57, 682 
Whisky, A. Bourn & Sons . . . . . . . . . . . . . . . . . .  57, 694 
"Tbisky, Charles Dennehy & Co . . . . • . . . . .  57, G!lD 
Whisky, D. Kelly Co . . . . . . . . . . . . . . . . . . . . . .  57, 700 
Whisky, lj"rankfort Distillery . . . . . . . . . . . . . . .  07. 70:3 
Whisky, Freiberg, Meyer' & Co . . . . . . . . . . . . 57, 704 
vVhisky, l\L & K. Gottstein . .  : . . . . . . . . . . . . .  57. 706 
Whisky, Hilbert MercantilE:" 'Co . . • . . . . • . . . .  57, n O  
Whisky, Loeb, Bloom & Co . . . . . . . . . . . . . . . . 57,716 
V\rhisky, Mayer, Sons & Co . • . . . • . • . . . . • . . .  57, 7 1 9  
V\Thisky, F .  C .  Renziehausen . . . . . . . . . . . . . . 57, 723 
Whisky, G.  A. Dickel & Co . . . . . . . . . . . . . .  57, 876 
'\Voolens, silks, cotton goods and velvets, 

Witb tbe growing im" 
portnnce of machinery and engineering there is an in
creasing demand for men who 
understand 
Mechanical Drawing 

We can prepare you  for th is work in  your 

�h�d
e (j�Ot�h:']��di��o���h":i:l�t�����r:� 

very different from most correspondence schools. 
In�trunient� and Other Drawing 

Materials · Fu rnished Free. 
\Ve would like to send you free our Booklet which tells about the course. . 

IT MAY START YOU TO SUCCESS. 

Massacbusetts Correspondence Scbools 
194A Boylston Strt!et, BOSTON, MASS. 

A CONTROLLING INTEREST 

FOR SALE 
at great bargain in New York Corporation own ing 
patented article of universal use, now sold by lead
ing stores t hroughout United States. 

For particulars write or apply to 

CHAR.L ES M. CHAPrlAN, Attorney 
60 WALL STREET, NEW YORK 

B R A I N  WO R K E RS-TH i N KE R S  I 
Have you that clearness of mind so essential to suc

cess in your undertakings '! Y ou can have. but n ot until 
your pbysical system is right. I want to tell every inter
ested reader of 8CIENT1FIC AMli:RICAN how he may at
taIn perfect physical health by adopting the simplest, 
most rational and lOgical method yet kn own-RA \V 
F O O D DIET- not a fad of I .  cranks," not a theory. 

�.\'r\��k 
i�f�� b litA�i:N��l':l.fif'/)eW'li�A �e&3 �!�g 

sup ply ) ,  and convinCing' l e t ters, or m e rely write for 
literature and information blank. 
HYltON rr \' LER, 334 Life Bldg. , Kansas City, Mo. 

LET US .  BE YOUR- ··FACTO RY 
WRIT E  FOR ESTI MATE ON A NY ARTI C L E  . 

YOU WANT M A N U FACTURED STAMPINGS, MODELS, EXPER. WORK WRITE FOR FREE BOOKLET 
T H E  C LO S E  M ACH I N E  ... S T A M P  I N C  CO. 

9·70 H�m l lton St., Cleveland, O .  

O�e�������e�
u
�1,Pe�,1)3;::�

e, B d -DO N ' T  D R I N K- W I a Buh .. lng Wat ... Pu .. lfylng Co. at 0 r 68 I\Itn'ray St., New York U 
" KI!l��.E " BA L L  B EA R I N C S  

For thrust or weight 01" both. 
�fl �r!��gi_iUi!.PSh�f�h::d ':.';;. 10 ets. in St.amps for �amples. 

P R E S S E D  STE E L M F G .  C O . ,  5 4 5  The B o u rse.  P h l l a  .. Pa. 
AUTO MOBILE Il'lStJRANCE 
Every o wner of an A uto shoul d insure his c a r  allatnst 
1 088 or damage, wh ether in actual riding' or in transit. 
"t e fully insure you against such loss or damage, however sustained. Premiums low (j'ullest reliability . 
H. W. BEALS. 16 William �treet,  N ew York 

F R E E  I L L U S TRAT E D  
E L E CT R I C  B O O K  

l· .... ��a� Corliss Eng-ine., Brew�r. �'!J..� and Bottl ers ' Machinery. T H E  VIL'PER 
• •  MFG. CO. 89!! Clinton St., Mi l waukee. Wi>. 

Sure 
Profits ! 
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Y o u  can start a business o f  your 
own-simple, certain and profit
able in any locality, and with a 
,rifling outlay for machinery ! 

Concrete Building Blocks are 
replacing brick, stone and lumber 
everywhere, because more durable, 
ornamental and cheaper. May be 
manufactured anywhere, at half 
the cost of brick , and yet pay the 
manufacturer a profit of one hun
dred per eel! t I 

�) I D EA L  
Concrete Machines 

assure a busiaess o f  wonderful profits 
to any man,  without the necessity of 
previous experience. One man can 
do all the work , starting the busi
ness on l i ttl e capital , and on as 
small a scale as desired. 

Tbe Ideal Concrete Machine is 
simple, rapid and adaptable. Has 
no cogs, chains, ·wheels or gears

' to 
wear out, and will positively last a 
lifetime. Makes blocks with plain, 
tooled or ornalnental face, or natu
ral stone effect. 

Write for c atalogue and complete 
details of the most profitable and 
certainly successful business for the 
man with small capital. It's freely 
yours for the asking. 

t. 
IDEAL C O N C R ETE MACH I N E RY Co., 

Dept. E , South Bend, Ind. 

THE MIETZ 6. WEISS M .  Rosenbaum's  Sons . . . . . . . . . . 57,813 to 57,815 MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special �l achlnery. GAS ENGINE DETAILl:::i.--A VALUA. E. v" BAI LLAR D . 24 Fran kfort St re et . New York .  

s'
n
�ai�[ogu, OIL ENGINES LABELS. 

" Amontilhdo Sherry , "  for sherry wine, Stat i o nary 1 Yz to 80 H. p. 
M a r i n e  3 Yz to  1 0 0 H .  P. 

li�eldmann Importing Co . . . . . . . . . . . . . . .  . 
"Amoroso Sherry ,"  f�r sherry wine, I!"eld

mann Importing Co . . . • . . . . . . . . . . . . . . . .  

RUBBER Expert Manufacturers 
13,218 Fine Jobbing Work 

Use KEROSENE and FUEL 
OILS. Direct connected Gen
erators, Pumps. Air Compressors, 
Hoists, etc. Thousands in use in 
all parts of the world. 

13, 21 7  PARKER, STEARNS « CO.. 228.229 Soutb Street. New York 

13,214 ! Model Rnd Experirnen tal Work, Years of ex· 

AUGUST MJETZ 

"Dime Blend, " for coffee, Columbia Coffee 
Mills . . . . . . . . . . . .  - . . . . . . . . . . . .  � . . . . . . .  . 

"Dr. A. C. Daniel 's  Renovator . Powders, " 
for pmvders for horses and ea ttle, Dr. 
A. C . Daniels . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Dugong, " for whips, United States "!bip 
1 3 , 2 1 0  

128·138 Mott St. , 1\ew York, U.S.A.  "Ex��isiO� " S�ii't�'i��;" , · 'i�� . . � . 'g���: . <i ' . c: 1 3 , 229 

Ke1ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 227 

C I e a r  i n g  S a l  e "Fa��,': ��7���'. '.' . .  ��� . . '�'�����': . . �' . .  ?r
.
o
.
s
.
s� 1 3 , 220 

Slightly T °t I " Genuine Germ�n Egg Noodles, Kaiser, " for 
Vsed ypewrl ers noodles, MIlwaukee Noodle Co . . . . . . . . 13,2 12 

We own and offer as wonderful bargains, 1 ,500 : :K�r-�-van, " �or tea� Gassc.r ,90ffec �o . . . . . 1 3 , 2 1 3  

typewriters which have been used just enough KIrsch Super .. eur, �f. flrPll1, for cherry 
to put them in perfect adjustment. Better bra:uly, L. L. Ardll1 . . . . . . . . . . . . . . . . . . 13, 219 
than new. Shipped on approval, free ex- "Kola-fosfate, "  for a carbonated beverage, 

aminatlOn. t ,Ollo) new Visible S�ole8 machines, built to sell for ,UO- New Orleans Soda vVater Co . . . . . . . . . . 1 3 , 215 
Qur price while they last, @45. . . . . " Manatee " for whips, United States 'Vhip FR EE  �atalog?

t� 
c
�
ntall:mg 

S
np�rfllel.�dths�of splendld Co . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 228 y�ewrl . r argams. en or 1 0- ay. "Old Favorite " for \vhisky J G rossman's 

Rockwe l l ·Barnes C o . , 1 6 5 9  Baldwin B l dg . .  Ch icago , I I I .  Sons . . . : . . . . . . . . . .  .' . . .  ' . . .  : . . . . . . . . . . . .  13,221 

I SEtL "PAtENT� 
CHAS. A. SCOTT 819  M UTUAL LIFE BLDG. 

BU FFALO , N. Y. 

TRADE M A'lKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sl<etcb and description illay 

quickly ascertain our opinion free whether. an 

�r.jri'�I;���tl� �b����!itr.S:'WlNB�eliof�r;;'l!:N��rs 
sent free. Oldest agency for securing patents. 

Patents taken througb Munn & Co. receive 
lPecial n.�tice.' w�tbout charge, in the . 

Stitntifit Jlmtritan. ', 
A handsomely Illustrated weekly. I.argest clr. 
culation of any scientifiC journal. Terms, $3 a 
year ; four Clontbs, $L S01d by all newsdealel'll. MUNN & CO.361 Broadway,.New York 

Braocb OOice. 62Ii I' St.. WasblnatOD, D. 0. 

"010r080 Sherry , '  for sherry wine, Feldmann 
Importing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,216 

"Red Raven Tablets , "  for medical tablets, 
N. M. Mendenhall . . . . . . . . . . . . . . . . . . . . . . 1 3 , 2 1 1  

"Shoe Life , "  for leather preservers, JI. F.  
Peterson & Co . . . . . . . . . . . . . . . . . . . .  " . . .  1 3 , 225 

"Silico Finish , "  for wall finish or plaster, 
United States Gypsum Co . . . . . . . . . . . . . . 1 3 , 230 

"Southern Belle, " ' for whisky, J. Grossman' s  
Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,222 

"The Mascot Solitaire, "  for a game, C .  C .  
Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,22 6  

"Tryo, " f o r  toilet paper, Scott Paper Co . .  1 3 , 224 
" Universal Finish , "  for wall finish or plas-

ter, United States Gypsum Co . . . . . . . . . . .  13,231 
"Yeager, " for whisky, L. P.  yeager . • . • • .  1 3 , 223 

PRINTS. 
"All  Around the World, " for  a breakfast 

food, Cream of Wheat Co . . . . . . . . . . . . . . . .  1 , 844 
"Buster Brmvn Playing Cards ,"  for playing 

cards, United States Playing Card Co . .  1 , 848 
"Jungle, "  for playing i"ards_ H Ott . . . . . . . .  1 , 847 
"Russell ' s  Itegals. · '  for playing cards, "Tillis 

W. Russell Card Co . . . . . . . . . . . . . . . . . . . . .  1 , 850 
"Rul3sell ' s  Regel,ts, " for playing cards, · Wil-

lis W. Russell Card Co . . . . . . . . . . . . . . . .  1 , 849 
" Sommer ' s  German Silver Al'eb Prop, " for 

arch props, J . L. Sommer . . . . . . . . . . . . . . .  1 , 846 
"The Professional Bakel', " for fiour, "Tash-

burn Crosby Co . . . . . . . . . . . . . . . . . . . . . . . . . . 1 , 815 

A printed copy of the specification ami drawing 
of any patent in tht:! . foregoing list, or any patent 
in print issued Mince 1 863, will be furnished from 
this office for 10 cents, provided the *lame and 
number of the patent desired and the date b�' 
�iven. Address Munn & Co. ,  361 Broadway, New 
York. 

Canadian patents may now be obtained by the in
ventors for any of the ir.,ventions ne.med in the tore� 
going list. For terms end furtber particula r. 
.ddte8s Muon & Co., 361 Broadway, New York. 

perience. M. P. Schell, 1759 Union St., gau Francisco 

L 1 N ENOI D.-A MOLDED M A T E R I A L  M A D E OF P U R E  LI N EN 
C RA N E  BROS. M A N U FAOTU R E R S ,  WEST F I E L D, M ASS . 

B E  A WAT C H M A K E R  
Send for our free book, How to he a Watchmaker. Stone 
School of Watchmaking, 904 Globe Bldg. , 8t. Paul, Minn. 

MODEL·SICHI.CAGO MODEL WO R KS 
17.9 E. MADISON S r  CHICAGO IL L ESTABL ISHED /867 WR I T E  I" O R  CATA L O G U E  O F'  MOOEL s u P Pt, E S ' 

$2 up. OMNIGR A PII ·1 e l eg ra p h y ��:����I/::�;'he;:v
o���:.i�; 

CO., Dept. 52, 89 ___ �Ol·t-
landt St., New York . 

C EM E NT BOO  K S .  5��.� '8e;';';'ni
o
sIA���l�'���: 

struction, !lOC' ;, Remforced Concrete COLstruction, $2.50 ; Hul_ 
low Concrete B rock Building Constnlction, 50c. Sent postpaid. 

E M E N T  A N D  E N G I N E E R I N G  N E W S ,  C h icag o ,  I I i .  

V E N T  R I L 0 Q U I  S M 
Learned by any Man or Boy at home. Small cost. Send 

to-day .2-ceut stamp for partlCulars and proof. 
O. A. I"mUh, Room 139, 2040 Knoxville Ave., l�eoriB, Ill. 

I PrlOntMy Circu\ars, books, . new8pa_ per. Card press $0. Larger 

O $18. Money saver. maker. All easy . printed rules. wn Write fact ory for catalng", Cards presses, type, paper, cards. 
The Press Co.,  1'Ilerifien, Conn. 

TH E WI ZAR D 'S  K N OT 
A new and ,i.ogeniolls puzzle guaranteeing carloads 
of fun and ente· tainment. Price 50c. Sent Free 
for a list of 50 names and addresses to whom 10 or 
more sales are made. A superh (�hri�tJna!il gift. BeT��ul*����d��nK��idU:.o,d_YOrk, Pal 

bl e and fully illustrate d arti c l e  on this s ubject. is con .. 
tained in SUPPLEMENT No. 1 292. Price 10 cents. For 
sale by Munn & Co. and all n e wsdealers. 

THE LEAVITT S I REN HORN  
IM,an .ideal Signal for use on Antcmobiles :lll d  l\Jotor .. 
boats. 'l'he tone {)an be varied iustantly from a soft 
hum to a voluminous blast that can be hl'ard for 
miles. The meehanical part of the horn is made 

f)'om Aluminum and is furnished with a bras'i 
horn 8in('hes in diameter. A larg-e horn if! ne
cessary to concentrate the sound and throw i t  
forward, as without it , the sound ,",'Quid not 
carry more than, a. few yards, \Ve fnrlllsh all 

attachments complete. Price. ':JO. 
T H E  U N CAS SPECIAL TV C O .  

N o rwich. C o n n .  

SENSITIVE LABORATORY BALANCE 
By N. Monroe . Hopkins. Tbis " built-up " laboratory 
balance WIll weIgh up to one pound and will turn with a 
quarter of a postage stamp. rrl1 e  ba] anDe can be made 
by any amateur skilled in the use of tools. al.J U it  w ilJ 
work as well as a �125 balance. '['b e article is accom 
panied by detailed working drawings showing various stages of the work. l'�lis article is conta ined in SUEN .. 
TIJj'IC A�fERrc.A1\ S UPPLEMENT, No. 1 1 84. Plice 10 
cents For sa le by MUNN & Co., 361 Broadway, New Y ork City. or any bOOkseller or newsdealer. 
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Rubber Elevator & Conveyor Belting 
FOR C O N V E Y I N G  AND L I F T I N G 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc. , etc. 

S PECIAL CONSTRUCTION 

EXCEPTIONAL QUALITY 

NEW YO RK 
PACKING 

BELTING & 
CO. , Ltd. 

91-93 CHAMBERS STREET, NEW YORK 
SEND $1. 00 N O W  

F O R  O U R  N E W  A M E R ICAN B O O K  

How To Make Alcohol 
and De-�ature it. from Farm Product s. for use i n  Farm 
Engines, Automobiles. Heating and Liebting. Com-

g�W,��S!�dc8g�:rIH���� J�:�f�t:�gs. New �'ree Alco-

S PO N  & CHAMBERLA IN 
123 S. A .  Liberty Street ' NEW YORK 

CHARTE R 
Stationaries. Portables, HOisters. Pump
ers. Sawing and Boat Outfits, Combined 
with Dynam os. 

Gasoline. Gas, Kerose"; e. 
fend f O'f Oatalogue. 

State Power Needs. 
CHARTER GAS E N G I N E  CO •• Box 1 48,  STER L I N G ,  I LL. 

Scalos A i l  V

,

Rl'ieti es 8t lo w eS I

,

pnces. Best nal lroad 
Track and Wa�on or Stock Scales made. 
Also 1000 useful artICles. inc luding Safe�. 
SeWIng Machines, Bicycles., Tools.  etc. eave Money. List. Free. CHICAGO SCALE CO .. Chicago. Il l .  

Dellbart Makers a: 

WATCHMAKER 
Bradley Polytecbnic Institute 

Hor
��!i�: f,w!���ent 

Formerly Parsons HOTological InsL 
Lnrgest and Best Wateh Sehool In Ameriea 
��e teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 
T�'ition reasonable. Board and 

school at moderate rates. 
of Information. 

Bausch & Lomb 
Photographic 
Lenses • • • •  

We believe the readers of 
this paper are interested in fine 
lenses for photographing ma
chinery, interiors _ of shops. 
copying drawings. prints. etc., 
and for difficult out of  door 

II work. such as photographing 
manufacturing plants and other 
properties. That is why we 
suggest the 

Bausch &. Lomb - Zeiss Protsr Lens , Ser. VII a. 
This lens 15 so perfect that it will do any kind of work. It 

takes the place of the several lenses usually required in indus ... 
uial photography. Catalog of lenses on request. 

Bausch & Lomb Opt. Co" Rochester, N. Y. 
NEW YORK BOSTON WASHlNGTON' 

CHICAGO SAN FRANCISCO 

�\�� �"I!:£M ®lM@�t!L@} 
Toledo � � Ohio,V. '/7} 1 2 5  Vu lcan Place 

e VUlcan Iron worKS co. 

Scientific American 

The Kahn System of Reinforced Concrete 
cotnbines architectural possibiliti es of the highest order 

with all the practical requiretnents of any structure from a 
tnillion-dollar Marlborough-Blenheitn hotel (here illustrated) 

to office and public buildi ngs, warehouses, factories, or any 

form of construction wh ere beatns and colutnns are used. 

The Kahn System is based upon the Kahn Trussed Bar which, when 
imbedded in concrete, gives the most scientific, economical and thorough 
reinforcement obtainable. Buildings , erected by this System are monolithic 
in type, impervious to fire and the ravages of time. 

The ' Kahn System insures economy in design through the experience of 
our Engineering Department and minimum cost of installation through the 
use of the Kahn Trussed Bar which is shop prepared, thus eliminating much 
expensive field labor, and making possible a speed in erection never before 
attained in structural work. 

Detailed information and interesting literature sent on request. If request 
is written on your business letter head, we will send you the " Trussed 
Concrete Bulletin " one year free of charge. 

TRUSSED CONCRETE STEEL CO. 
L6NDON 

S TEA M 

22 W 

US ERS 

Congress 
DETROIT 

aalnbow Packing 
The original and only genume 

red sheet packing. 

The only effective and most 

economical flange packing in ex

istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 

word ' Rainbow in a diamond In 

black, three rows of which extend 

the full len�h of each roll. 

Manufactured exclusively by 

PEERLESS R.UBBER. MFG. CO. 
1 6  Warren St., New York 

Street 
TORONTO 

schools, 
etc. Many 

Saves money and 
wick. odor. dirt, r'e�:���\"Jt::�;���m�lODe7' Get TOOL KNOWLfDGf (HfAP 

In fact y o u  can have i t  free ! 
'rhis cut represents our new Tool 
Catalol{ue N o. ��. It is cloth· 
bound and contains 950 pages all 
about Tools. Full descriptions 
and thousands of ilJustrations. 
Sent post-paid on receipt of $1.00 
which is refunded on your ttrst 
purchase from us of $10,00 or over 

G discount. 

Co., Box lot. Canton, Ohio. 

Are You In On This Combination? 
It's orgallized on the square with an extra ' cen

ter bead - equipment. It's 
a real Carpenter's Combi-
nation Square. WeH made, 
well finished. and will 
stand the test tor ac-

MONTGOM ERY & CO. curacy. It Is Indlspensa-
, 

I ble for the carpenter's kit. Send jor catalogue. 
105 Fulton St., N. Y. City I G O O D E L L-PRATT C O M PA N Y  G reenfi e l d .  Mass. 

YO U R  OWN ELE CT R I C  LI G HT P L-A NT. 
'Ve have Stand"rd Complete Outfits for any size place, summer homes res�dences, launches. yacbts, etc. Every detail included ; very best IDa� 

tenal money can buy ; thoroughly practlca1 ; so simple no electrician req�lred .. Liglu all the time witb our Storage Battery Outfits. Gas, Gas�hne, Kero8�ne or Steam engines used give plenty of power for pumplD,� water, sawmg WOOd, refrigeration etc. 
For latest printed matter coverin� over a'bundred outfits address ELECTRIV DEPARTMENT 

R I CHAR D SO N  E NG I N E E R I NG CO. HARTFORD, CONN.  

DECEMBER 8, 1906. 

THENATIONAL lNVERTED 
GAS LAMP 

¥�� :�: �:��l:i�;���:�;�lo�,!��ed ; 
You are- wasting toO many mant1es ; 

because the pressure forces m.:>re f!8S through the pipes than 
is necessary to give you 1\ g{lod sready Jight. 

THE N AT I O N A L  A UTOMATIO GAS LIGHT 
(Inverted) has an · A r T 01IATIC .RE G UL ATOR 
which controls this pressure and allows JU8t euough gas (not 
too much or too litt le) to p:1SS through at all times to make a 
perfect Jight which prevents the wasting of gas, breaking of 
globes and mantllS and I he destruction of the burners. 

SAVES GAS, GLOBES AND MANTLES 
NATIONAL A U TOMATIC GAS LIGHT gives a 

downward of twice tbe candle power and at Aalf 
t�e con of any other light and 5 timt::s the 
lIght a� 1�5 tile coot of electricity. 
An Inverted I ight to be a success must 
have .Automatic control of g-as. 

The National is the only light with an 
Automatic R�flUlator. 

It I. the 0' l y  light that I. sold 
under a po!dtlve Kuarantee to do what we claim or mOlley refunded. 

Try One on Two \Veeks' 
]<'r�e Trllli 

Under our guarantee you taJr:e 
110 risk. 

Fit out your house, store, office or fac.. 
tory to d�y with National Automatic g�s �:fi�.

ts a���a�:�fe�-hl�
lf 

I�h��'n�g�!: 
.. vices can supply you with · the Na-

success. tional. 
Pri�e $1.75 boxed complete 

w�i�hde��fa��!�h:�e
e
a��

o
�h�" t��e� aff�f:f ��,t�;l��t�"8� 

Light (Invelred) giV\!S twipe the light for half the gas bill. 
THE N AT I O N AL GAS LIGHT 00. 

1211 Porter Street Kalamazoo, Mich. 

Insist �n gettin(. l h·a f\atlonal-accept �o 'other. The words 
�'National .Auto�atic " stamped on every regulator. 

You can see the pin. poineJump ·}'t'hen the �as is turned OD. 
Look for these features before purchasing. , 

COLD GALVAN I Z I N G. 
AMERI CAN PROCESS ,  NO R OYALT IES, 

.SAMPLES ANo I NFORMATION O N  APPLICATIO N ,  

Gives You All the 
Benefit 

N I C K E L 
AND 

- E l ectro· Plating 
!pDaralD8 aDd Material. 

THB 
H a n s o n & Van Wink le 

co . •  
N' e ,�·a .. li . N . J .  
28 & 30 S.  Canal st. 

C b i callo. 

of the coal you burn. If you have a stove which 
does not thoroughly heat the l oom in which 
it is placed. get a r.;�;:III�}1 
New Era Radiator 

It will catcb all tbe beat wbicb 
is now going up the chimney and 
thoroughly radiate it throughout 
tbe room. Fits any pipe and 
saves one-half your present coal 
bIlls. It will pay you t6 ask y�)llr 
dealer. or write direct for full par· 
ticulars to 

WILnOT CASTLE CO. 
1 7 A Elm Street 
Rochester, N. Y.  

ELEC T RICAL NOVE LTI E S  4&, , - , 
' , ' 

Model Electric Railways 
, - _ . � Motors and Dynamos, 

. "  
'. '  Track. Switches, 

Bridge"" Etc. 

Send for Catalogue B. Perfect Working Models. 

Tbe Carlisle a: Finch Co., 233 East Clifton Ave., Cincinnati, O. 



If you want comfort, you 
must buy a Franklin 

You can' t get comfort in a car with 
half-elliptic springs or metal frame. It 
magnifies inequalities into bumps ; turns 
car-tracks into j olts ; and makes the 
average road a continuous strain.  

Franklin wood-sills with Franklin 
full-elliptic spring suspension neutralize 
these inevitable shocks, and give a com
fort that makes motoring the complete 
pleasure that it ought to be. 

Part of Franklin comfort is absence 
of trouble. Light weight-avoids tire
trouble. Air-cooled - n 0 f r e e z i n g 
troubles . 
Why don't you send for Whit man' s story "Across America 
in a Franklin " ?  We want you to have it ; also catalogue. 

Shaft-drive Runabout $1800 
4-cylinder Light Touring-car $1850 

4-cylinder Touring-car $2800 
6-cylinder Touring-car $4000 

• 

Prices in standard colors and equipment f. o. b. Syracuse. 
Special upholstery, equipment and colors extra. 

H. H. FRANKLIN MFG. CO. , Syracuse, N. Y. 
M. A . L. A . M. 

l O S -inch wheel-base 

These workmen are engaged in the very 
simple ope ration of laying a floor of 

Pennsylvania 
Interlocking 
Rubber Tiling 

the most elegant, durable and satisfactory ./looring ma
terial made. This shows one of the beautiful designs 
of this tiling, OJ which there is almost i'lfinite variety, 
and the manner in which it is executed. 
The blocks are made up in the factory according to the 
desired design. This design is then shipped in sections 
of cQnvenient size, and merely put together compactly 
over the space to be covered. Hammering to even the 
faces of the tiles completes the ./loor. And what a ./loor 
it is! Incomparable in elegance, silent, agreeable under 
foot and non-slippery; thoroughly water-proof, affording 
not the slightest crevice for the accumulation of germs or 

filth, non-inflammable and odorless. It never shows 
wear under the heaviest foot traffic, but is more durable 
even than marble. 

PENNSYLVANIA RUBBER TlUNG 
_alJ k 'f,JecJfieJ for public huil.J1ngs. courl toOnu, hospitab, holeb, 6an�", oJ)icu, 
110m, and Dhert:llet ib peculiar P<Ilnb 0/ superlorilg recommeM lL 

OUR {JJOO[(.OF.DESI(JNS./N.COLOR 
DIIh "",deJ Wo,mallon _OJInt 'P._I""n'" 'll,ubbe, TIling. Joou/J 6< In "" 
Irtmtb f1/ all a,Jdlecfl anti huIltkn. :ittaileJ F,ee on requell. 

P EN N SYLVAN IA R U BBER COM PANY 
JEANNETTE, PA . 

NE '" YORK / 74 1  s.""� CHICAGO. 1241 MicJoiBon A...... BOSTON. 20 P .. � s.,..,. BUFFALO. 1 /7 Main Stoeei 
A TLANTA. 102 N. 1', .. , Stow PHILADELPHIA. 615 N. BooaJ S/oul LONDON. 4 s.- Hill 

For every boy and girl there's a 
Merry Christmas in the 

Kodak Box 
A No. 2 Brownie Camera for taking 2 J(  x 3 J(  pictures, a 

Brownie Developing Box for developing the negative in daylight, 
Film, Velox paper, Chemicals, Trays, Mounts-Everything needed 
for making pictures is included in this complete l ittle outfit. 

And the working of it is so simple that anybody can get good 
results from the start. N o  dark-room i s  needed and every step is 

explained in the illustrated instruction book that accompanies 

every outfit, 
Made by Kodak workmen in the Kodak factory-that tells the 

story of the quality. 

THE KODAK BOX No. 2 ,  CO NTAININ G : 

1 No. 2 Brownie Camera, 1 Brownie Developing Box, -
1 goll No. 2 Brownie Film , 6 ex.,  2 Brownie Developing PowderK, -
1 Pkg. Kodak Acid Fixing Powder, 
1 Four-oz. Graduate, 
1 Stirring Rod, -

$2.00 1 .00 .20 
.05 .15 .10 .05 

1 No. 2 Brownie Printing Frame, 
"I Doz . 2J4 x 3!4 Brownie Velox , . 2 Eastman M. Q. Developing 'l'ubes, 
3 Paper Developing Trays, - -
1 Doz. � x 3!4 Duplex MountA, -
1 Doz. Kodak Dry Mounting Tissue, 
1 Instruction Book, -

$ .15 .15 .10 
.30 .05 
.05 . 10 

�4.45 

$4 00 P r i c e , C o m p l e t e  $4 00 
.= At all Kodak Dealers .= 

EASTMAN KODAK CO. 
Writefm� Booklet Df tnt Kodak Box. Rochester, N. Y. , The Kodak Cit9. 

CUMULA TI VE E VIDENCE PRO VES THE 

O LD S M O B I LE 
the car that does things-the car for any exploit-for touring, for hill climbing, 
for general utility. 

The Oldsmobile, Model " A , "  Touring Car for 1 907-a thoroughly tested car, 
built along the successful lines of Model " S "  for 1906, but with greater horse 
power, greater capacity and more finished qualities. 

The conclusive evidence of the capacity of these cars continues to accumulate. 
Can you get away from the following convincing facts ? 

The Hili Climbing Ability, again demonstrated 
by the recent record climb up Twin Peaks, San 
Francisco. Here Model U A "  not only sets a 
new mark of 2 minutes 29 seconds, cutting I 
minute I second from the record, but was the first 
and only car to ever make the run to the highest 
apex. 

flotor Endurance , again demonstrated on No
vember 20 at Cleveland, when Model " A "  com
pleted a Ioo-hour non-stop run .  A copy of sworn 
statements giving details of this run will be sent 
to those interested on request. 

Touring Quality, demonstrated on the 350-
mile non-stop run made by Model "A" from De
troit, Mich. ,  to Cincinnati, 0., in 14 hours and 12 
minutes, actual running time. This run was 
made on the high gear. When Cincinnati was 
reached the car was driven to the top of Vine 
Street Hill. stil l on the  high gear. The car 
which made this remarkable demonstration of 

touring and hill-climbing ability was taken 
fresh from the factory and represented the aver
age run of stock cars. 

Touring Quality, demonstrated by the perfect 
score made on the Glidden Tour in competition 
with cars costing more than double its price. 

To prove how well the car had withstood the 
strain of the Glidden Tour, the same car was 
driven from Bretton Woods, N. H., to New York 
City without any adjustment or alteration, mak
ing a non-stop run of 505 miles through mud 
and rain in the record time of 2r hours and 30 
minutes actual running time, under the official 
observation of the A. A. A. committee. 

Roadability, demonstrated by the 75-mile run 
from New York to Poughkeepsie over difficult 
hills and trying road conditions with the high 
speed lever sealed in. Also in the Santa Bar
bara, California, run , and the St. Catharines to 
Toronto, Canada, high-speed-Iever-sealed-in run. 

The Oldsmobile, flodel "A , "  Touring Car for 1 907, has 35-40 H. P. Four-Cylinder Motor. Cylin
ders 4% X 4% ground and polished by special machinery. Pistons ground into cylinders with pow
dered glass. Wheels with special spoke design are 34 x 4  inches rear, and 34 x 3 %  inches front. 
Springs 2J{ x 36 inches front and 3'i X 52 inches rear make the car wonderfully well-balanced and 
easy riding. Wheel base is ro6% inches. Complete specifications sent on request. Price $2750• 

If you are an Oldsmobile owner, send us your name, address, number of motor and date of 
purchase, and we wil l  send you regularly the Oldsmobile News I,etter, a weekly pUblication 
devoted to the interest of Oldsmobile enthusiasts. For further reasons address Dept. S. A. 

InlllNew York we shall 00;. 
hiMt lin Madison Square Gar
den Slww only. Space No. 8, 
January 12-1�, 1901. 

OLDS MOTOR WORKS 
Member A. L. A. M. 

Lansing, Mich .. V. S. A. 

1n Chicago we shall ex
hibit at the Coliseum. Space 
B I, February 2-9, 1907. 



ANDREW S. DRAl'ER. 

N E W  VORK ST/\TE COM M I S-

srONER OF EDUCATION. 

( Department of Education.)  

1 6  
GEORGE EOW I N  R I N ES. 

( Managing Editor.) 

OF YALE. 

YDLS. 

The Most M agn if icent, Schol arly,  Origi n al ,  Practical  
System of Referen ce in Exi stence 

A M E R I C A N A 
Published Under the Editorial Supervision of 

lii'e SCIENTIFIC AMERICAN 

The AMERICANA i s  a d i st inctly A merican work. 
It  has not been bui l t  upon a foreign foundation.  

The AMERICANA is  the only one which presents a 

development of each department of know ledge. 
The AMERICANA con ta ins  thousands of strik

i ngly beautiful colored pl ates and photogravures which 
embel l i sh and i l lustrate the text. 

Some idea of t he magnitude of this work may be gai ned from the fact that i t  

required an i n v e  tment of more than $1,500,000 t o  produce it .  

Over Two Thousand Special Contributors 

Comprisi ng the greatest l iving American scholars and authorities . 

FREE ON REQUEST 
o mere advertisement 

can convey an adequate 
idea of the va t interest 
and immense utility of the 

.. ---- REQUEST BLANK ----.. 
SCIENTIF IC  AMER ICAN COMPIL ING  DEPT. 

258 F I FT H  AVENUE,  NEW YORK CITY 

AMERICA A, or of its exceptional value and sumptuous appearance. Let us send you therefore 
a handsome 1 20-page book containing specimen pages, maps, full-page plates, duo
tones, color plates, and text illustrations, with portraits of celebrities, full-page photo
graphic plates of the most interesting and up-to-date subjects - The Americana being 
the best illustrated of all reference works. With the object of making the AMERICA A 

quickly and widely known, before placing the work in the hands of dealers for general distri
bution, we will accept orders direct at a large reduction from the establi hed price. Those in
terested are requested to made application immediately. The work is sold exclusively in con
nection with the S C I E N T I F I C  A M E R I CA N ,  and cannot be otherwise obtained. 

Without obligating myself to purchase I would like 
to receive FREE, your 120-page Book of Specimen Pages, 
Maps, Duo tones, Color Plates, Portraits, etc., of the 

EW AMERICANA, with particulars of your special low 
price advertising proposition : 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Occupation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Town and State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

","ERICAN COlORTYPE co., H. Y " CHI 




