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EARTHQUAKE-PROOF CONSTRUCTION. 
In the presence of the awful tragedy which has in

volved the wiping out of the capital city of the Pacific 
coast by earthquake and fire, it may seem like a trifling 
with terms to suggest that, in the rebuilding of San 
Francisco, it would be possible to render the new city 
earthquake-proof. In the broadest application of the 
term, such reconstructioll would, of course, be im
possible; but after a calm review of such facts as have 
come to hand regarding the behavior of the various 
types of construction which have passed through the 
ordeal, there are certain data which indicate. that it 
will be within the power of the engineer and architect 
to build a second San Francisco, which, if called upon 
to do so, could pass through such another seismic 
disturbance without being completely overturned, or 
utterly ravaged by fire. 

The most hopeful prorr..ise for the future is found 
in the admirable manner. in which the steel skeleton 
of the modern steel-and-masonry building has passed 
through the terrific shock and wrenching of the earth
quake. Although this result has been a matter of 
surprise to the average layman, it is not so to the 
engineer. Modern structural steel is possessed of such 
elasticity and toughness, that it will ��bmit to the 
most severe and complicated stresses before it can 
be brought to the point of rupture. Evidence of this 
may be seen in the case of ships which h�ve been in 
violent collision, or have been battered for weeks to
gEther on a rocky coast, and yet, after temporary 
patching up, have been brought into dry dock for re
pajl�, and ultimately restored to first-class condition. 
Steel cars, which had been bent out of all semblance of 
their former shape in heavy freight wrecks, have been 
hauled to the shops and straightened out, to be again 
put in useful service. So with the skeleton frame of 
a steel-and-masonry building. If it has been prope·rly 
designed, and if due attention has been given to the 
riveted eonnections at the interseetion of the various 
members, it will stand an astonishing amount of 
rough usage before total collapse occurs. Accord
ing to information at present available, it would seem 
that in buildings of this type at San Franciseo, the 
wreckage directly due to the earthquake was confined 
to Jhe loosening, and, in some eases, throwing down, 
of the brick or stone fa�ati.� 

":Witl'l �hich the buildings 
were covered in. Probably, a�80, it , will be found that 
the interior partitions and the floors have, in many 
cases, suffered a similar fate. The loss of the walls, 
or I paneling, was due to the fact, that they were not 
hOlTIogeneous with the steel frame, but were merely 
attached to it by methods which were never intended 
to resist the enormous inertia stresses that were set 
up when the whole building was rocked by the earth
quake. Evidently, if this disruption of the walls is 
to be prevented, they must either be bonded in more 
completely with the steel frame, or better yet, they 
must be made Homogeneous or monolithic with the 
frame. 

Now the last-named conditions are ideally present 
in, the new form of concrete-steel or armored-concrete 
construction, which has made such rapid strides of 
late ye<l.fS in structures of the larger and more im
portant class. As the results of most elaborate en
gineering tests, concrete steel has been proved to 
possess in the highest degrees those qualities of elas
ticity, toughness, and homogeneous strength which, 
when combined in a monolithic mass, present a struc
ture as nearly earthquake-proof as our present 
methods and materials can make it. Similarly, and 
in even greater degree, the buildings of lesser height 
may be rendered proof against overturning or seri
ous rupture; for the bending and shearing moments 
introduced by the sudden lateral movemEnts of the 
earth decrease with the decrease of height. 

It will be urged, however, that the earthquake was, 
after all, only the remote cause of the destruction of 
San Francisco, which is to be attributed immediately 
to the rupture of the water mains and the breaking 

Scientific America.n 
out of simultaneous fires throughout the shaken dis
trict. But, on the other hand, it should be noted that 
if the buildings of the new city, and particularly those 
in the business portion of it, be built exclusively of 
armored concrete, with doors and windows of metal 
or fireproof wood construction, the initial fires would 
find so little that was combustible to feed upon, that 
the chances of a general conflagration would be very 
remote. Moreover., the ability of the Fire Department 
to cope with such local outbreaks would be greatly 
assisted by an elaborate provision of an independent 
fire-service tank, of extra large capacity, at the top of 
every building. It may be taken for granted that no 
system of underground water mains will be able to 
withstand an earthquake shock of this magnitude. 
Therefore, all measures that are devised for the future 
protection of the city should include as an indispensa
ble feature the provision of an independent water 
supply for each building. If the new city be built of 
absolutely fireproof construction, this system of local 
water supply should prove equal to any emergency. 

As regards the residential and suburban districts of 
San FranCiSCO, which as we write are being steadily 
swallowed up by the ever-increasing circle of con
flagration, it would be advisable, for similar reasons, 
to build the hotels, apartment houses, and more pre
tentious private residences of reinforced concrete. 
This could be done for the same, and possibly less, cost 
than if they were rebuilt in stone or brick (to build 
them in WOOd, after the present experience, would be 
simply suicidal). There is nothing in the nature of 
concrete construction to prevent the incorporation in 
such buildings of ample decorative and architectural 
effects. As regards the more modest suburban homes 
and cottages of the remoter suburbs, the question of 
building even these of concrete or concrete-stEel will 
be well worthy of consideration by the municipal 
authorities. The relative cost of wooden and concrete 
cottages and villas is, of course, determined largely 
by local conditions, and depends upon the cost of ce
ment and the availability of sufficient supplies of sand, 
and stone suitable for crushing. Here, in the East, 
where lumber is more costly than on the Pacific slope, 
it has been found that in suburban homes the in
creased cost of concrete construction runs about 15 or 
20 per cent. On the Pacific coast, where lumber is 
cheaper, the difference would be greater; but should 
it be decided to rebuild San Francisco on the lines 
suggested, the enoru{ous market for cement that would 
hI' thus afforded. would probably result in a competi
tion that would lead to a considerable lowering of the 
price. 

In any case, it is sincerely hoped that. before be
ginning the reconstruction of San Francisco, the 
municipal authorities will lay it down as an indispen
sable condition, that the city must be built with special 
provision for the recurrence, in their most violent 
form, of seismic disturbances. First among the build
ing restrictions to be improved shOUld be one pro
hibiting, at least in the business sections of the city, 
any but the most approved fireproof construction. 

• • • 
SUBWAY VENTILATION BY AIR VALVES. 

Th!'J very thorough investigation which the Chief 
Engineer of the Rapid Transit Commission has been 
making of the problem of ventilation of the Subway 
has resulted in his recommendation that a series of 
louvers, or automatic ventilating valves, be installed 
in the roof of the Subway. Cont�ary to the popular 
impression, based upon last summer's extreme discom
fort, it has been established beyond a doubt that the 
"stuffiness" of the Subway is not due to a lack of 
purity in the air, which is about as good as that on 
the street surface, but to the most uncomfortable heat 
which is developed during the sultry season. This 
heat cannot be reduced to any appreciable extent by 
the movement of the trains, for the reason that there 
is a constant and considerable outflow of heat from 
the motors of the trains themselves; and this is so 
great that the limited exchange of air between the 
Subway and the surface which now goes on is quite 
inadequate to cope with it. The Chief E.ngineer, Mr. 
Rice, has stated to the Commission that to improve 
materially the conditions, the air must be renewed 
more frequently than at present throughout the whole 
Subway, and at the same time, recourse must be had 
to some method of cooling it. It is rEcommended that 
provision be made for exhausting the air at points 
midway between the stations, thereby causing an in
flow of air through the station openings. By this 
means the freshest air would be found always at the 
stations, and the iron dust thrown off from the brakes 
would, much of it, be drawn into the interior and out 
through the exhaust openings there provided. 

The proposed automatic valves, which would be lo
cated in the roof of the Subway, would depend for 
their operation upon the movement of the trains. The 
greater density of the air in front of a moving train 
will cause the valve to open automatically, emitting 
the hot air, and as soon as a train has passed a given 
valve, the latter will close of itself. The experiments 
which have been carried on between Columbus Circle 

APRIL 28, 1906. 
and the 66th Street station prove that approximately 
20,000 feet of air per minute is discharged through 
100 square feet of louvers during the hours of maxi
mum train movement; while from 1 A. M. to 5 A. M., 
when very few trains are running, only about 5,000 
cubic feet per minute is discharged. It is suggested 
that while, during the busy hours, the train action 
would be sufficient for ventilation, supplementary 
means should be provided for introducing fresh air 
during the night time, when the train action is infre
quent. For this purpose it is suggested that fans be 
installed to operate during the night season, and re
place the heated air by the colder air from the outside. 
It is proposed to install fourteen valve and fan cham
bers between Brooklyn Bridge and Columbus Circle, 
and to make them of sufficiently large capacity to serve 
as exits in case of emergency. 

• • •  
THE "KEARSARGE" DISASTER. 

The lamentable disaster which occurred on the bat
tleship "Kearsarge," at the close of target practice, as 
the rEsult of which seven officers and men were im
mediately killed, and others are not expected to sur
vive, occurred on the anniversary of a similar acci
dent, which resulted in the loss of thirty lives, on the 
battleship "Missouri"; and, strange to say, it occurred 
under very similar conditions. It will be remembered 
that during target practice on the "Missouri,," when 
the breech of a 12-inch gun was opened, there occurred 
what is known as a "fire-back"; that is to say, the 
remaining gases in the bore swept back into the turret, 
ignited, and set on fire some powder which was in the 
hoist behind the gun. The burning mass fell down 
to the handling room, where it ignited othEr powder 
bags, and resulted in the terrible loss of life referred 
to. In the case of the "Kearsarge," whose main bat
tery is in double-deck turrets, with a pair of 13-inch 
guns in the lower turret, and a pair of 8-inch in the 
upper turret, it seems that three powder bags wer� 
being lowered to the magazine below decks, on the 
vertical cableway, which forms the ammunition lift. 
A charge was being drawn from one of the 13-inch guns 
at the time that this powder was passing through thQ 
lower turret. According to a cablegram from Rear
Admiral Evans commanding the Atlantic fleet, it would 
seem that the accident was probably caused by fused 
metal from an, electric switch, which was short-cir
cuited by accidental contact with a shell-extractor. 
This metal fell upon the powder as it was passing 
down the hoist. ,�,!,he <3<lllyas bags containing the 
powder are made of a material which is constructed 
with a view to its rapid combustion when the charg& 
is fired, and no doubt the canvas quickly caught fire, 
igniting the charge and producing the disaster. 

The "Kearsarge" is one of the older ships of our 
new navy, whose designs were drawn something over 
a decade ago; and there is some measure of satisfac
tion in learning that the improved electric-operating 
gear in the turrets of our later ships is so constructed 
that a repetition of this accident would be impossible. 
The disaster must be considered as one of the penalties 
that must be paid for the great elaboration of appa
ratus which has been found necessary for the rapid 
handling and firing of modern naval ordnance. The 
presence of electric mechanism in the turret, in close 
proximity to large charges of powder, constitutes an 
element of danger, as this accident has so tragically 
shown. If such accidents are liable to happen during 
peaceful target practice, it is evident that the risk will 
be proportionately greater when the turrets are sub
ject to the shock and possible penetration of armor
piercing high-explosive shells. Our naval construc
tors have paid particular attention to the question of 
preventing such accidents as have happened to the 
"Missouri" and the "Kearsarge;" and in the "Louisi
ana" and "Connecticut" an effective system of auto
matic fire screens has been installed, which will 
localize, if it does not entirely prevent, accidental 
ignition of the powder. There is, in any case, a certain 
risk involved in passing the unprotected powder bags 
up and down in close proximity to the breech of the 
13-inch guns; and we have no doubt that steps will 
be immediately taken to thoroughly protect the 8-inch 
ammunition in its transit through the 13-inch turrets. 
The subject is of very vital importance to our navy; 
for, unfortunately, the double turret has been installed 
on the five large battleships of the "New Jersey" class_ 
The double turret was an experiment which has not 
by any means proved to be the success that was antici
pated. It has been abolished from our latest designs 
and it is certain it will not be repeated in any of our 
future ships. 

An efficient tool-room is a requisite of a good shop. 
The machines' in this department should be high-class, 
otherwise their imperfections will be reproduced in 
the tools. In the larger shops it is the duty of the 
tool-room not only to see that certain tools are on 
hand for doing the work, but to see what jigs or other 
fixtures could be made to cheapen production, and to 
consider in general the best way to handle any special 
job. 



THE HEAVENS IN MAY, 
BY HENRY NORRIS RUSSELL, PH.D. 

The early evening constellations are shown on our 
star map. The Great Bear is almost overhead, ex
tending north from the zenith. The map shows how 
the line of its two brightest stars point out the Pole 
star below them, and also that the star Zeta, at the 
bend of the dipper handle, is double-a fact which 
can easily be seen on a fair night by any clear-sighted 
observer. The Little Bear is now above and to the 
right of the Pole, and the Dragon (Draco) makes a 
wide sweep around it. Its two brightest stars, {j and 
,/, are in the northeast, above the much more brilliant 
Vega, in the constellation of the Lyre. 

Cepheus and the Camelopard, which lie below the 
Pole, are inconspicuous at best, and Cassiopeia, which 
is brighter, is now too low to be prominent. Perseus 
is setting in the northwest, and Auriga,. the Chario
teer, will soon follow him. The twin stars of Gemini, 
Castor and Pollux, are a little north of west, and 
Procyon, the one bright object in the constellation of 
the Little Dog, is south of them. Above this is the 
inconspicuous Cancer, marked only by the star cluster 
'
known as Praesepe, the Bee-hive. Still higher is the 
Lion, which has one star of nearly the first magnitude, 
which bears the letter a and the name of Regulus. 
The stars {j, 'Y, and 0 are 
all of the second magnitude. 
The second of them is a 
fine double, seen with a 
small telescope. 

Below Cancer is the head 
of Hydra, the sea serpent, 
which justifies its name by 
its enormous extent-fully 
half the breadth of the sky. 
It contains but one conspic
uous star, Alphard, of the 
second magnitude, which 
stands very much alone to 
the south of Leo. Being 
the brightest star in the 
constellation, it is given the 
Greek letter a, the first of 
that alphabet. 

This system of naming 
stars reqilires perhaps some 
explanation. In the early 
days of astronomy stars 
were named according to 
their places in the figure of 
the constellation in which 
they lay. Alphard, for ex
ample, was known as Cor 
Hydrre, since it lay where 
the heart of the sea serpent 
ought to be. Some of the 
brightest stars; such as 
Sirius, Procyon:. and, Arctur
us, and also groups like the 
Pleiades and Praesepe, re
ceived names of their own 
from the Greeks and Ro
mans. The Arabs added 
many more such names. 
Aldebaran, Algol, and 
Fomalhaut are examples. At 1O� O'Clock, Apr. 14 

At 10 O'Clock, Apr.22 
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tury ago. :Sometimes a star may get two or three 
names in this way, and it takes some little care to 
recognize it under its various aliases. But this is a 
matter which troubles only the professional astrono
mer, and we may turn back from it to the study of 
the face of the hea vens. 

On the back of Hydra, due south, are the faint con
stellation Crater, the cup, and ,the pretty bright one 
Corvus, the Crow. Above these is the large and 
prominent group of Virgo, which has one star of the 
first magnitude, and several of the third. The star '/ 
in this constellation is also a :line, double one, consist
ing of two equal components, which revolve about one 
another in a period of some two hundred years. 

Below Virgo in the southeast is the small group of 
Libra, the Balance (or scales, as it is marked on 
the map), and still lower is the Scorpion just rising. 
Due east, and st.ill low, are mingled constellations 
Serpens and Ophiuchus--:-the serpent and the serpent 
bearer-which are so mixed up that they can be 
better disentangled with the map's aid than by any 
verbal description·. 

Above them is Bootes, the Herdsman, with the superb 
red star Arcturus (a) and several others of the sec
ond and third magnitudes. Northeast of it is Corona, 
the Northern Crown, a beautiful semi-circle which can-
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degrees of him. All the planets are in Taurus, a few 
degreos north of Aldebaran, which will afford a fixed 
point with whose aid Wfl may determine their motions. 
They set about an hour and a half after the sun, so 
that it will easily b8 possible to observe these con
junctions, �hich are the most interesting celestial 
phenomena of the month. Saturn is morning star in 
Aquarius,rising at about 2 A. M. in the middle of 
the month. Uranus is in Sagittarius, and comes to 
the meridian at 3 A. M. on the 15th. Neptune is in 
the western part of Gemini, and sets at about 10: 30 
P. M. 

THE MOON. 
First quarter occurs at 2 P. M. on the 1st, full moon 

at 9 A. M. on the 8th, last quarter at 3 P. M. on the 
15th, Dew moon at 3 A. M, en the 23d, and first quar
ter once more at 1 A. M. on the 31st. 

Tlie moon is nearest us on the 8th, and farthest 
away on the 22d. :She is in conjunction with Uranus 
on the 11th, Saturn on the 16th, Mercury on the 21st, 
Jupiter and Mars on the 24th, Venus on the 25th, and 
Neptune on the 26th. 

On the night of May 2 the moon .occults the bright 
star Regulus. As seen from Washington, the star dis
appears behind the moon's dark limb at 11: 42 P; M., 
and comes out on the opposite limb at 12: 33 A. M. 

At 8% O'Clock, May.15 
At 8 O'Clock, May.22 

The times for observers in 
other parts of the country 
will be somewhat different. 

••• 
THE RELATION BETWEEN 

EAIN AND INFLAMMATION. 
Inflammation and pain 

are so closely connected 
that a person who feels 
pain -in th'e throat often 
complains of having a' sore 
throat or an inflamed 
throat without examining 

,the throat to-
' 

see if it is 
really inflamed. Hitherto 
inflammation has been taken 
as a cause and pain as its 
inevitable effect, but ac
cording. to a remarkable in
vestigation by Prof. Spiess, 
reported in the Miinchner 
Me d i z i n Ii s che Wochen
SChTift (Munich Medical 
Weekly) for 1906, No.8, the 
pain is the cause and the in
flammation is the effect. 

When in more recent 
times the stars came" to be 
studied in greater numbers, 
these methods of naming 
them were found to be in
sufficient. The present sys
tem was invented about 
1610 by the German astron-

In the map etare of the first magnitude are eight-pointed; second magTIitnde, six-pointed; third magnitude, five-pointed; fourth magnitude (a 

few), f�ur-pointed; fifth magnitude (very few), three-pointed; counting the points only as shown in the solid outline, without the inter

mediate lines signifying star rayo. 

If the pain is calmed by 
anresthetics, the inflamma
tion also subsides. For ex
ample, inflammation of the 
mucous membrane of the 
nose and throat can be 
cured by anresthetics, and 
if an anresthetic is injected 
into an incipient boil, there 
is little subsequent inflam
mation. In the treatment 
of inflammatory diseases, 
therefore, painlessness is 
an object well worth striv
ing for. Spiess regards the 
cessation of the nasal secre
tion of influenza during 
sleep as a proof that the in
flammation of the mucous 
membrane is arrested by 
the insensibility of sleep, 
and he explains in a similar 
manner the often observed 
healing of wounds, without orner Bayer, who conceived 

the idea of arranging the stars of each constellation 
in the order of their brightness, and of designating 
them by the letters of the Greek alphabet in order. 
The brightest star in each constellation is therefore 
called Alpha (a), the next Beta ((j), then Gamma 
("(), Delta (0), and so on. 

In a few constellations the order followed is not 
strictly that of brightness. For example, in Ursa 
Major the first seven letters, a, {3, 'Y, 0, E, " 11, are 
given to the stars

' 
of the Dipper in order, regardless 

of the fact that 0 is much fainter than any of its 
neighbors. 

In the larger constellations 'many stars visible to 
the naked eye remain after the Greek letters are ex
hausted. Some of these have the Roman letters a, b, 
e, etc., but most of them bear numbers, given by the 
English astronomer Flamsteed toward the beginning 
of the eighteenth century. Thus we speak of 61 
Cygni, and so on. 

The telescopic stars are generally known by their 
nUIJ;lbers in some star catalogue. Thus a certain star 
of the seventh magnitude in Ursa Major, which ac
cording to the most recent observation is probably the 
nearest in the northern hemisphere, is known as La
lande 21185, since it bears this number in Lalande"s 
catalo�ue' of star places, which was made about a cen-

not well be mistaken for anything else. Between this 
and Lyra is Hercules, whose most prominent config
uration, shaped like the keystone of an arch, is formed 
by the four stars.", s, E, and 'ff. 

rHE PLANETS. 
Mercury is morning star in Pisces and Aries, and 

is best seen early in the month, near the date of his 
greatest elongation, which'�occJlrE! on the ,.2d. At this 
time he rises more than an'hour 'before-the sun, and 
should be easy to see. Toward the end of the' month 
he gets too near the sun to be'seen witft the naked eye. 

Venus, Mars, and Jupiter are all evening stars, and 
are very close together. They are all mo'ving eastward. 
Venus goes fastest, and overtakes Mars on the 6th 
and Jupiter on the 11th. while Mars, which is moving 
more slowly, overtakes Jupiter on the 18th. 

All these conjunctions are close. The one between 
Mars and Venus is especially remarkable, for the two 
planets come so near together that they could hardly 
be separated by the naked eye. 'l'11is happens at H 
A. M. by our time, so that we cannot observe it, but 
on the preceding and following evenings their ap
parent distance will be less than half the moon's diam
eter. 

'fhe conjunctions in which Jupiter takes part are not 
so close, but both Venus and Mars come within 1% 

inflammation, in insane persons. 
As an anresthetic Spiess first employed orthoform, 

afterward novocain, a substitute for cocaine, the pois
onous character of which makes it unsuitable for use. 

The inflammation following operations on the ton
sils, which is ordinarily very severe, was almost wholly 
prevented by applications of orthoform before and 
after the operation. The inflammation as welf as the 
pain of wasp stings, mosquito "bites a�d slight wounds 
was prevented by rubbing them with an aqueous solu
tion o(tlle anresthetic; 

It is too soon to attempt an explanation of these re
markable results. The inflammation appears to be the 
result of a reflex action transmitted by the sensory 
nerves: The anresthetics used should, therefore he 
such as affect those nerves alone, and have no infiu
ence on the vasomotor nerves, which regulate the sup
ply of blood. 

• Ie I .  
The' New Army Rifle. 

A new magazine rifle will be issued to all of the 
infantry and cavalry troops in the United States be
fore the end of May. The new bayonets have been 
manufactured,· and the Ordnance Department now has 
on hand a large quantity of the new Gmall arm, which 
will be immediately issued. 
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FEELING THE EARTH'S PULSE. 

The land on which we live and build our houses
the land, which the sea-writers of the early part of 
last centHry confidently and almost affectionately 
termed terra firma�is well nigh restless as the ocean 
which washes its shores_ Even in the north sonie sev-

Scientific AlDerican 
remarkable theory that the earth's crust constituted 
but a shell, the interior of which was a liquid body. 
He - thought that this interior liquid was in some inex
plicable way lashed into waves, just as a carpet be
comes a billowy mass when shaken by one corner; and 
that such waves shook the earth's crust and pro-
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earthquakes were due to "the snap and jar occasioned 
by the sudden and violent rupture of solid rock masses, 
and perhaps the instantaneous injection into them of 
intu"mescent molten matter from beneath:" That seems 
bewildering enough to be true. But the "intumes
cent molten matter" theory has also been laid at 
rest. Well aware of the enormous expansive force 
of steam, some students of earthquakes have not 
hesitated to attribute such violent eruptions as we 
have recently witnessed at Vesuvius, to water which 
has found its way down into the earth and come into 
contact with highly heated masses of rock. The 
theory is at least plausible. But it has been sharply 
assailed by well"informed critics. 

After all this indiscriminate theorizing, it must 
be confessed that but little progress has been made 
in furnishing an adequate explanation of the origin 
of earthquakes and volcanic disturbances. - Seismolo
gists have succeeded in establiShing simply the fact 
that the occasional displacements of the earth's crust 
are due to the sliding, crumpling, bending, and crack
ing of rocks. The origin of such a disturbance may 
be best described as. a wrench, which, when analyzed, 
is found to consist of a pull and a twist. This wrench 
both compresses and distorts. It gives rise to two 
waves-a wave of compression and a wave of distor
tion-which travel with different velocities. Rock, 
like most bodies, tends to return to its original volume, 
after compression, by virtue of its elasticity. To the 
forcing together and springing apart of the rock mole
cules is due a wave of longitudinal displacements-one 
of the two waves mentioned. The rigidity of the rock 
gives rise to a wave of transverse displacement-the 
other of the two waves. 

If an earthquake be simply the result of wave mo
tion, an inquiring man might ask: How comes it that 
only certain places experience the shock, and not all 
those along the line of the wave? 

General View of the Weather Bureau's Seismograph. 

A distinction must be drawn between the move
ment of the wave and the movement of the molecules 
of rock through which the wave travels. The pulse of 
the wave may be propagated to a vast distance; and 
yet the excursions of the rock molecules are confined 
within narrow bounds. Imagine a long row of mar
bles, placed on a table, the one touching the other. 
If a shock be imparted to the marble at one end of 
the row, the marble at the opposite end will leap out 
of its place; but the intermediate marbles will scarcely 
move at all. The wave was transmitted through its 

enty unfelt earthqmrkes, each having a duration vary
ing from twenty mjnutes to several hours, may 
be recorded yearly. Our buildings rock and sway, 
if we could but see them, as the masts of a ship on 
a h('1aving sea. To be sure, the incessant rising and 
falling of the waters is more violent than the motion 
of the land. But the differt;lllce. between the two is 
largely a difference of effect"':the difference betw€en a 
billow and a ripple. 

We, who live far north of the equator, never perceive 
the feeble tremors of the earth beneath our feet. But 
the man who spends his life in studying the movements 
of the land, great and small�seismologist he calls him
self-'-knows better. 

The seismologist knows that the earth throbs, not 
because he has better eyes than other people, but 
because he has devised wonderfully ingenious instru
ments, so highly sensitive that they tremble as the 
earth trembles, and thus enable him, as it were, to feel 
the earth's pulse. And with the help of these delicate 
instruments, he can tell us how large, or rather how 
small, are the ripples that play over the earth's sur
face. Some day when more seismological stations 
are established throughout the world, when more 
seismological records have been gathered, and when 
some master mind will burst forth whose grasp is so 
broad that it can embrace many isolated scientific 
facts that now apparently have no connection, we may 
even know what earthquakes really are and by what 
they are caused. When that scientific millennium 
comes, the earthquake-prophet will appear in the land 
and tell us when and where we may expect the next 
volcanic eruption or upheaval of the earth. 

It must be confessed that the theories of the origin 
of volca,nic eruptions and of earthquakes, with which 
science has so far furnished us, are more picturesque 
than useful. About one hundred and fifty years ago 
a Cambridge professor, John Michell, advanced the 

duced earthquakes. For a century and more that 
theory, modified slightly to suit newly-discovered facts, 
has been paraded in every school and college that 
professed to teach anything at all of geology. Modern 
physicists, however, have contumeliously knocked 

Detail of the Stylus and Recording Drum. 

Michell's theory on the head. We are almost ashamed 
now that - we ever believed it. With the fate of 
Michell's doctrine before them, scientists have been 
loath to advance new- ideas. Nevertheless, an English 
geologist of note had the courage to believe that 

entire row, but only where it broke was the shock 
felt. Thus is the shore battered by sea-waves; thus 
is the earth heated by the breaking of light-waves sent 
by the sun; and thus it happens that such rock-mole· 
cules during _ an earthquake may move only through 

Record of San Francisco Earthquake Made by Weather Bureau Seismograph, Showing that the Shock Was Felt at Washington at 8:20 A. }I., April 18, 1906. 

THE EARTH'S AUTOGRAPH, 
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a few inches, while the Ull· 
dulation may travel for 
hundreds of miles. The 
distance through which 
the individual molecules 
oscillate is called the "am
plitude" of the wave. 

With the effect of a seis
mical wrench determined, 
the next step is to invent 
some means of detecting 
and recording the waves, 
felt and unfelt, to which 
that wrench gives rise. 
Such means are primarily 
of importance for the pur
pose of determining the 
path of the wave. Nat
urally, the _�aves that can 
be felt are those most 
easily recorded. Every ob
ject that has been visibly 
affected by a seismic dis
turbance is a recorder, to 
a certain extent. Frac
tures and fissures in walls 
rent by an earthquake are 
of inestimable value to 
the seismologist, because 
they often indicate the di· 
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Fig. 4.-FeedeJ· Hall"ry, ShowIng Type Coil (1ircult Breakers for .'eeders and Generator'" 

345 
ELECTRICAL E QUI PMENT 

OF THE LONG ISLAND 

CITY POWER STATION. 

In our issue of April 7 
we published an illustrated 
article on the Long Island 
power station of the Penn
sylvania, New York, and 
Long Island R a i I r 0 a d. 
which dealt with the build· 
ing, coal-hanelling p I a II t, 
turbines, and generators. 
In the present article we 
give some details of the 
electrical equipment of the 
installation, which will be 
of interest. 

A somewhat u n  u s u a  I 
feature has been intro
duced into this station, to 
prevent the serious deteri
oration usually occurring 
where salt water is used 
for circulation in surface 
condensers. It is the uni
versal experience t h at 
more or less galvanic ac
tion at the expense of con
denser tubes takes place 
in any event. but this is 

Fig. i .-Booster for Preventing Condenser Electrolysis Fig.S.-General View of Bus Gallery, ShOwing 1\'laln Generator Rheostats 
and Auxiliary Wiring. 

rection in which the waves 
emerge at the surface and 
the manner in which they 
break. The simplest of 
all recorders, one which 
has been used in Japan 
for over twelve hundred 
years, is a lamp, which, 
when overthrown, is ex
tinguished. Still another 
form of recorder, simple 
as it is rude, consists of a 
vessel containing some 
syrup-like liquid, which 
rocks as the' earth rocks, 
and leaves its mark-'--a 
rough indication of the di
rection and extent of seis· 
mic motion. A device 
much used in Italy com
prises a tray, formed in
its sides with recesses 
which are filled to the 
brim with mercury. When 
the earth trembles, the 
:mercury is spilled into 
:small cups, hung beneath 
the recesses. By measur
ing the amount of mer
cury retained by the cups, 
(Continued on page 346.) 

Fig. 2.-Electrical Operating Gallery. 

�TRICAJ, EQUIPlfENT OF THE LONG ISt.AND CITY POWER STATION, 

often aggravated in large 
and important plants by 
the fact that the water and 
the body of the condenser 
have formed a convenient 
path for stray e 1 e c t r i c  
railway return currents 
getting back to their own 
power station some dis
tance away through the 
condenser intake and the 
water of the harbor. In 
the case under discussion 
a sufficient number of ·volt
meter readings was taken 
between the river, t h e 
fll\me, and various parts 
of the piping about the 
building and. in the streets 
to indicate .that there was 
at all times difference of 
potential sufficient to make 
trouble, notwithstanding 
that its polarity was not 
always the same. 

The metallic connections 
of the power station equip
ment to the city piping 
station are through two 
14-inch connections to the 
water main; and on ac-



count of the proximity of the water mains to trolley 
tracks all over the city, there is a tendency for stray 
currents to flow into the piping

' 
of the building, and

' 

thus subsequently cause electrolytic corrosion in the 
condenser tubes. The Iirethod adopted to prevent this 
corrosion consists first in provfding :

'
a shunt circuit 

between the incoming water pipes' and the condenser 
flumes, in order to divert as large " 'a proportion as 
possible of the current 'from the condensers. Thus, 
sllch current as may leak from the pipes to the water 
contained in them, has an opportunity to return into 
the harbor water without going through the piping 
system and the condensers. 

In order to neutralize the effect of ; sn�fr Cllnent as 
might still leak past the insulating 'j6i:Bts provided, a 
small booster generator is utilized. Th�,�iS , driven by 
a 220·volt motor" the positive pole of tlle booster being 
connected to the heavy ground�d shunt. Cable above 
mentioned; the negative pole beittg connected to seven 
different points on each ' condenser. There is an ad
J ustable rheostat in each of these bran�hes of the nega
tive circuit. By means of this superimposed voltage 
the destructive potentials can be' counterbalanced, and 
the condenser is then in a ' neutral electric state 
which effectively prevents corrosion, and secures a far 
l onger life than has hitherto tieim possible

' 
for this 

very important and highly vulnerable section of the 
steam equipment. The booster apparatus, shown in 
Fig. 1, is conveniently situated in the electrical bus 
gallery directly under the operating gallery. 

The generator control bench with the instrument 
board and adjacent switchboard are illustrated in 
Fig. ' 2. The ' bench "i'eseinliies a-row desk' with an in
clined top, and accommodates three sets of operating 
handles for the generator main switches and selecter 
switches, one set for each unit, and two sets for the 
bus junction switches, which divide the main bus into 
sections. The apparatus on each generator panel of 
this desk consists of the various controllers, three sets 
of indicating lamps, and ' two ,synchronizing receptacles. 

Directly opposite each generator panel on the desk is 
a vertical panel in the 'generator instrument board, 
which carries the various measuring instruments, as 
well as a synchronizing lamp, and a lamp indicating 
the pOSition of the field rheostat, besides an illuminat
ing visual indicator formjng fhe return signal from 
the engine room. These instruments are all operated 
from current derived from shunt potential transform
ers and series t'i-itnsformers, suitably located in the 
leads' frorD each machine. 

' 

The generator rh�ost�ts ar� 'mounted in a structural 
steel framework directly under the operating bench 
on the second or bus gallery, and are illustrated in 
Fig. ' 3. The rheostat proper consists of a serijls of 
cast-iron grids set

' 
in an iron frame. The face plate 

is mounted on a marble slab
'
, and the contact arm is 

op�ated by means of a little direct-current motor 
receiving current from the 220-volt auxiliary bus and 
controlled from an operating handl� on th

'
e generator 

panel. Reference to the photograph shows ' another 
panel mounted directly above the rheostat face plate, 
upon which is mounted an electrically-operated main 
field switch worked from the field switch-controller 
handle on the generator panel. The brackets support
ing the 220-volt exciter a.nd auxilia

'
ry buses ar� 

mounted on porcelain insulators carried on the steel 
framework directly over the generator rheosta t  and 
directly under the exciter switchboard. 

The oil switches of the type used for the feeder 
circuits are shown in Fig. 4, two of those in the photo-

, graph being shown thrown in, while one is shown 
thrown out. The '  operation of op-ening and closing a 
switch is performed by the action of two separate 
solenoids, one for each function, situated on top of 
each switch structure. The larger of thi two 'solenoids 
draws the switch up into the clo'sed

' 
position, ' where 

i.t is held by a trigger, which is tripped by 'the action 
of the smaller opening 'solenoid. The' s�l(mo� are 
energized by 220-volt direct current from' the auxiliary 
b,us. The feeder circuit-breakersji;re fitted with both, 
automatic and independent hand qJntrol. The former 
consists of an A. C. relay, receiving current , frbm a 
series transformer situated in the feeder, the relay 
closing the 220-vplt circuit across the opening solenoId 
on top of the breaker. Independent malll:al control is 
effected from the main switchboard by simply closing 
the 220-volt solenoid circuit by a switch that is in 
parallel with the automatic A. C. relay. All the out
going feeder and inain generator switches are fitted ' 
with both kinds of control, but all the selecter switches 
have manual control only. The indicating lamps for 
each switch are mounted underneath the bench" and 
indicate when lighted through different'colored lenses 
set flush with the top of the bench. 

• I • •  
Very important improvements of the North Sea 

Canal from Amsterdam to the North Sea are in prog
ress, and are expected to be completed in the course of 
1907. When finished, the canal will be considerably 
wider and deeper, and altogether better navigable for 
th4il lar�e,st class of steamers. 
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FEELING THE EA.R1:H'S PULSE. 

(Continued from pa,ge 345:') , 
the intensity of the shock can thus be roughly gaged. 

Such recorders are too crude for the modern scien
tists; they can never reveal those finer perturbations, 
which play so important a part in the study of earth
quakes. For that reason the seismologist has been 
compelled to devise ingenious self-registering instru
ments which furnish us with permanent records of 
t remors, so exceedingly feeble in their effects that the 
particles of earth-molecules are not displaced more 
tlian a very small fraction of an inch in the transmis
sion of the pulse. 

The instruments in question are called seismoscopes 
and seismographs, and may be roughly divided into 
two classes. In the one class, the earth's motion is 
translated into diagrams written , on stationary plates ; 
and from ' these diagrams it is possible to ascertain 
with wonderful accuracy the extent and the direction 
of the principal vibration in a shuck. In the other 
class, the movement of the earth is 'recorded on a sur
face traveling at a known nite; and from the tracing 
thus made the seismologist can deduce the period or 
the rapidity with which the earth's undulations follow 
one another. These latter diagrams are of extreme 
importance. They are the means of calculating the 
acceleration or suddenness of movementl>; in the hands 
of the engineer they are factors that enable him to 
erect structures capable of resisting known forces, and 
not structures simply strong enough to withstand an 
earthquake. To the man who knows an earthquake 
merely as a destroyer of towns, the diagrams written 
by the earth' seem a ' tangled; liierdglypliic' -script To 
the seismologist, they are as unmistakable in their 
m

'
eaning as printed words; they are' autographs, as 

'
it 

were, written by the quivering earth at a time of ' great 
internal violence. 

In order to obtain a complete record of every de
tail of a seismic disturbance, the movement of the 
earth, in one of the niost approved forms oi' instru· 
ment, is resolved into three components, the one verti
cal, the other two horizontal, and 'all at ' right angles 
to

' 
each other. These three component movements are 

registered by three distinct pointers on a sheet of 
smoked glass, which is' made to rotate at" constant 
speed by clockwork. A single earthquake always con
sists of many successive displacements of the ground; 
hence the mark traced by each pOinter on the rnoving 
plate is ' a line comprising many undulations, usually 

, very irregular ' in character. The amplitude ; period, and 
'form of each of these traCi�gS are measured; ' and" by 
compounding the three the seismologist obtains full 
information of the direction, extent, velocity, and rate 
of acceleration of the movement at any epoch in the 
disturbance. 

Instead , of using a smoked disk of glass, a drum can 
be employed, the record being made on a band of 
smoked paper. The diagram is less difficult to inter
pret ' than that of a plate, becaus'e , it is written on 
either side of a straight 

'
line, and not around a circle. 

In order to avoid the trouble of handling smoked 
paper, the diagram is sometimes written along a 
straight line with a pen or pencil. When 'the shock 
has passed, the drum stops. But if a second or third 
shock should occur, which is often the case, the drum 
is again automatically set in motion. 

In order to record slight earth tremors, an instru
ment called a tronometer is used. Every five minutes, 
by clockwork contacts and an induction coil, sparks 
are discharged from the end of a long ' pointer, and 
perforate bands of paper. If the pointer be at rest 

' holes -are ' pierced; foHowimh'me - another in a -straight 
line ; but if the pointer be in motion, the bands of 
paper are perforated in all ' directions. The earth 
movements which cause these so-called tremors c are 
apparently long surface undulations ' of the earth's 
crust, resembling very much the swell of the ocean. 

' A
'
more saUsfactory record of- this " swell is made by a 

continuous photograph ' of ' a raCy of ltght reflected from 
a small mirror attached to an extre,mely light horizon
tal pendulum. 

"" , Electrical seismosc()pes are
' 

among the most delicate ... , . ' "  " 

devices yet invented for the measuring of earthquakes. 
'They are oi such construction that they cann'ot be here 
described for lack of space. So sensitive' are they, that 
the slightest disturbance closes

' 
an electric circuit, 

thereby actuating electro-magnets and ' liberating the 
driving mechanism of the recording surfaces on which 
the earth's signature is writtep.. 

In some Japanese observatories the time of an earth
quake is recorded by a curious form of clock. When 
the ground trembles, the dial moves , quickly back and 
forth , and receives on its surface three dots from ink 
pads on the hands. Thus the earth is made to stamp 
on the dial the exact hour, minute, and second when 
it trembled. 

The list of the instruments might be tediously 
multiplied. Enough have been mentioned, though, to 
show through what means our knowledge of the 
movements of the ground has been increased, and 
how we are investing earthquakes with a significance 
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which they certainly did not possess for our fore
fathers. 

The seismograph upon which the great San Fran
cisco earthquake was, registered at Washington, D. C., 

' belongs to the Weather Bureau. It is installed in a 
small room and consists of a post having a horizontal 
pendulum suspended against it near its base by two 
inclined wires. The plumb line on the other side of 
the post shows that this stands exactly vertical. At
tached to the large weight on the end of the pendulum. 
is a horizontal stylus, which projects over a vertical 
drum that carries tlie band of paper. The drum is 
rotate.j at a uniform speed by suitable mechanism, 
and the recording pen traces a straight line upon it . 
When the vibrations of the earth occur, the pendulum, 
owing to its inertia and its method of suspension, re
mains stationary, wh

'
ile the drum carrying the band 

of paper moves back and forth beneath it. The move
ment of the ear th is thus recorded as a series of oscil
l ations on either side of the straight line which the 
pen would normally draw. Each band of paper lasts 
for a period of twenty-four hours and, as the drum is 
moved Slightly along its axis throughout each revolu
tion, twenty-four parallel lines are traced. A suitable 
electrical apparatus makes dots on the paper at in
tervals of one minute, so that the time is accurately 
checked from the observatory. 

The record Which we reproduce was started at 2 :  27 
P. M. df Tuesday, April 17, about sixteen hours before 
the earthquake teok place. The lines traced by the 
pen were as straight as usual up to 19 minutes and 
riO seconds after 8 A. M. Wednesday. At this point the 
first vibration in the straightness of the line occurs, 
and, as can be seen, the oscillations are very slight 
for the first five minutes. About 8 : 25 they increased 
greatly in size for ' lmme two and a half minutes, di
minishing again for the following two or three min
utes, only to increase once more rapidly at 8 :  30, until, 
at 8 :  32, the motion was so great that the paper slip
ped out from under the recording pen, and the latter 
failed to make a record for the next three minutes, 
owing probably to its sticking on the edge of the band 
of paper. At 8 :  35 it began once more to record the 
vibrations, and these gradually diminished in strength 
until 9 :  10,  when Prof. Marvin, who had charge of the 
instrument, noticed that the vibrations were incre,as
ing again enough to move the paper out of place. He 
consequently reset the cylinder with the line to con
tinue at a higher l evel. The vibrations appeared to 
diminish, with the exception of one or two notable 

" otres ttrltt 'Otrcnt'l'tl'd"-sttortly alter� and from then' 
on the line began to resemble its normal appearance. 

The record obtained at Washingtan was supplement
ed by more complete records made at the United States 
Coast an:d Geodetic Survey Observatory, at Chelten
ham, Md. At the latter observatory an instrument 
was located, which registered not only the east and 
west vibrations, but the north and south ones as well. 
A complete record of the vibrations in both directions 
was obtained, and this showed that those in the north 
and south direction were of greater amplitude, but ex
tended on the whole throughout a lesser period of time, 
although the individual vibrations were longer in dura
tion. We give below the official statement of the Coast 
and Geodetic Survey. 

"The record from a distant earthquake (one more 
than six hundred miles away ) may conveniently be 
divided into several portions. The first portion, gen
erally known as the preliminary tremor, consists of 
very small, irregular vibrations, with a period of 
two to four seconds. The duration of these prelimin
ary tremors is believed to increase directly with the 
distance from the origin of the earthquake. Next 
.comes the principal portion of the earthquake, which 
generally begins with three or four , large waves of a 
period of fifteen to twenty-five seconds. Immediafely 
following these waves come the large waves, gen
erally. lasting several minutes and producing the 
maximum motions of the recording stylus. After this 
the motion dies down slowly until the end. 

"At Cheltenham the preliminary tremors began at 
8 hours, 19 minutes, 24 seconds at a distance of 2,450 
miles from San Francisco ;  assuming now the time 
.of the first shock as 5 hours 12 minutes Pacific time, 
or 8 hours 12 minutes' EastHn time, as given by Prof. 
Davidson, of the University of California, the velocity 
of these tremors is found to be five and one-half miles 
per second, about twenty-seven times the velocity of 
sound. The time taken for these waves to cross the 
continent was 7 minutes 24 seconds. 

"The large waves began about 8 hours 30 minutes 
13 seconds, or an interval of 18 minutes 13 seconds 
after the first shock, and the velocity of these waves 
appears to be about two and one-quarter miles per 
second . 

"The duration of the earthquake was nearly four 
hours. The duration of the strongest motion, how
ever, was only from 8 hours 30 minutes to about 8 
hours 40 minutes ; during this period the motion was 
too l arge to be properly recorded by the seismograph. 

"The period of vibration in the preliminary tremor:; 



APRIL 28, 1906. 

was about two to four seconds; in the principal por· 
tion it varied from ten to twenty seconds. 

"The San Francisco earthquake, besides being re
corded the world over on specially designed earth
quake instruments called seismographs, likewise af
fected the self-recording magnetic instruments at the 
three magnetic observatories of the Coast and Geodetic 
,Survey thus far heard from. 

"At the magnetic observatory at Cheltenham, Md., 
this disturbance began about half-past eight A. M., 
Eastern time, on April 18, and continued for about 
half an hour. This disturbance began some time after 
the preliminary tremors, coinciding with the prinCipal 
portion of the disturbance as recorded on the seismo
graph. 

" It affected chiefly the horizontal and vertical com
ponents of the earth'll magnetic intensity, the greatest 
disturbance amounting t-o one one-thousandth part of 
the horizontal intensity and about one two·thousandth 
part of the vertical intensity. It was not of the 
same character as that due to a cosmic magnetic 
storm or as that recorded in connection with the 
Mont PeHi eruption, but appears to be chiefly if not 
entirely mechanical. 

"At Baldw.in, Kan., where there is no seismograph, 
the magnetic instruments also recorded a similar 
rIisturbance, lasting from twenty-two minutes after 
eight to half-past eight, Eastern time, some time after 
the preliminary tremors of the earthquake had reached 
Cheltenham. 

"At the Sitka Observatory this disturbance was also 
recorded by the magnetic instruments from twenty
four minutes past eight to thirty minutes past eight, 
Eastern time, somewhat later than the preliminary 
tremors recorded on the seismograph at this observa
tory. 

" It is to be noticed that in each of these three cases 
the magnetic disturbance occurs at about the same 
time that the greatest motion is being recorded on the 
seismograph. 

"The question whether the earthquake disturbed the 
magnetics in a purely mechanical way or by its action 
on the earth's magnetism is by no means settled. In 
fact, it is only recently that attempts have been made 
to study the phenomena. Ui> to the present the re
sults are contradictory. At times the magnetic dis
turbance is simultaneous with or actually precedes 
the preliminary tremors. In other cases, like the 
present one, it accompanies the principal portion of 
the disturbance. 

"In ·  some cases of large earthquakes no magnetic 
effect can be detected and in a few other cases, notably 
March 21, 1904 (New England earthquake) , the shock 
was recorded at Cheltenham by the magnetic instru
ments, but was not recorded by the seismograph either 
at Baltimore or Washington." 

... � . . .. 
SAN FRANCISCO AND ITS CATASTROPHE. 

Fortunately it is seldom that one great elemental 
catastrophe follows close upon the heels of another. 
Usually Nature seems to stop and draw breath before 
beginning a further alteration in the envelope which 
restrains her greatest forces. The full horror of the 
devastation which last week swept San Francisco and 
adjacent cities, burst upon us before we had even 
fairly conclu ded that the Neapolitan disaster had 
reached its full extent. The earthquake which was 
the ultimate cause of the destruction of the greatest 
American city on the Pacific coast was incomparably 
the severest ever recorded in the United States, and 
was accompanied by the loss of hundreds, if not thou
sands of lives, and the destruction of property valued 
at hundreds of millions. But the full extent of the 
cataclysm was hardly realized until it was found im
possible to check the progress of the fires which im
mediately sprang up at innumerable points among the 
ruins of collapsed buildings. The earth tremor de
stroyed almost the entire water system of the city, 
and the local fire department, as well as the assistance 
sent from other cities, was practically helpless. Dy
namite and even artillery were used without effect to 
stay the sweep of the flames, and at the present writ
ing San Francisco is the scene of a conflagration which 
is said to oversha dow even the recent great fire of Bal
timore, and which has rendered over 300,000 people 
homeless and helpless. To the terror of fire has been 
added the suffering entailed by lack of food and water, 
for railroad communication with the wrecked city has 
been all but destroyed and even telegraphic connection 
was not re-established till hours after the first shock. 

,That the native energy, courage, and resourceful
ness of the Californian will raise upon the ashes of 
San Francisco a great'll' and more splendid city is 
certain; nor will the lessons taught by the destruc
tion be lost. As far as can be learned from the meager 
reports obtainable it appears that solid masonry struc
tures collapsed·  like so many houses of sand while more 
modern structures with steel skeletons were damaged 
to a far slighter extent. If true, . this is doubtless be
cause of the elasticity of the riveted framework, while 
the rigidity of solid mal;ionry was of no avail against 
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the rising and falling of the earth under the founda
tions. The severest damage due to the shaking of the 
earth itself was caused in that part of the city that 
was built on reclaimed land, and it seems that here 
even modern structures were unable to resist the 
sinking of the earth. 

It would seem that tho disaster of San Francisco, 
following so closely upon the great eruption of 
Vesuvius, could, in some manner, be traced to an 
origin at least analogous to that which caused the 
latter. It is the consensus of opinion, however, of 
scientific men, that the earthquake on the Pacific coast 
is of local origin. It is probable that the tremor was 
due to the slipping or fracturing of some great 
stratum or of several strata of rock either directly 
underlying th e city or under the Pacific Ocean nearby. 
That the center of the convulSion was either under 
the land, or not far from the shore, is shown by 
the fact that no great annihilating sea wave resulted, 
like that which made tht,l great earthquake of Lisbon, 
in 1755, so terribly destructive. On that occasion a 
great tidal wave passed clear across the Atlantic Ocean 
in nine and a half hours, and the effect of the shock 
itself was felt even in England. The Pacific coast 
which lies in an earthqu ake belt quite distinct from 
that which Includes Southern Italy is peculiarly SLlS
ceptible to disturbances of this nature. The present 
configuration of the soil is of recent geological age, and 
the coast, unlike the Atlantic shore line, shelves rapidly. 
to deep water, and thus the slipping of rock strata, 
which is usually the cause of non-volcanic convul
si.ons, is greatly facilitated. It is for the same reason 
that the Japanese islands and the Asiatic coast are 
so frequently the scenes of earthquakes, some of which, 
especially in Japan, have been of terrific intensity. It 
is quite true that volcanic eruptions and earthquakes 
are liable to occur simultaneously, but in the case of 
California a connection should be sought between its 
earthquakes and the condition of the volcanoes, either 
along the Pacific coast, or on the groups of volcanic 
islands in that ocean. In the last great earthquake 
of 1868, in which San Francisco suffered severely, 
there appears to have been undoubted connection be
tween the tremor and the intense volcanic outburst in 
the same year of the Hawaiian volcanos, Kilauea and 
Mauna Loa, which probably directly caused the strata 
Se ttling which give rise to the surface movement. 

That the earth is extremely sensitive even to the 
slightest shocks, contractions, or alterations is shown 
by the tremendous rapidity with which the indica
tions of these are transmitted to various parts of 
the globe. A few minutes after the first shock was 
felt in San Francisco the seismographic instruments 
at Washington recorded" the tremor. A tremor of 
slight intensity would be sufficient to start the re
arrangement or readjustment of � poorly balanced or 
heavily strained mass of strata underlying the earth's 
crust, and so, while we cannot directly blame Vesuvius 
for the Californian catastrophe, it is quite possible 
that an earth wave emanating from the labor of the 
mountain and traveling fol' thousands of miles through 
the solid mass of the crust provided the necessary 
initial agitation to start the movement of the strata. 

Prof. John Milne, the great English seismic author
ity, has advanced a theory to account for recent 
disturbances of this character manifested here and 
abroad in various parts of the world, which has 

" been held tenable by Sir Norman Lockyer and Prof. 
Archenbold.  Prof. Milne declares that ·the disturbances 
are due not to a merely normal readjustment of the 
earth's strata or to the shifting of the surface to 
meet a gradual contraction in the size of the globe, 
but are caused by displacement of the globe itself 
from its true axis and are really due to the jar inci
dent to the subse,quent swinging back of the earth upon 
that true axis. It is conceivable that such a return 
movement to the axis as well as the original distortion 
would cause a tremendous strain upon the crust, and 
could easily account for the most terrific seismic con
vulsions imaginable. Sir ' Norman Lockyer declares 
further that the deviation from the true axis, a fact 
which, by the way, can be scientifically proven, is due 
to the great sun spots which at present are sending 
more energy to the earth than at any other time dur
in g the thirty-five years sun-spot period, and which 
through the great differences in the corresponding tem
peratures cause the formation of vast ice-masses at 
one or the other of the poles, of such weight that the 
distortion takes place, tp be subsequently remedied by 
other variations. 

The consideration of the terrible calamity which 
San Francisco has .suffered immediately calls. to the 
mind of the New Yorker the thought of what would 
happen should a similar disturbance occur' on the 
Atlantic coast. From the experience to be gathered 
in the present earthquake and from what has been 
learned 'on other occasions, it would seem that many 
of New York's great mod.ern buildings would stand a 
fair chance of immunity unless the convulsion were 
one of extraordinary violence, for not only is the great 
majority of the later structures of the riveted steel-
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frame type, but the underlying formation, particularly 
of the island of Manhattan, offers a solid rock founda
tion of the most substantial nature. Little appre
hension need be felt however, for it is generally con
ceded by authorities on the subject that the city is 
not in any one of the various earthquake-belts and 
that this vicinity is part of an area which, considered 
geologically, is past the formative period by many 
thousands of years. 

. , .  � .. 
'rhe Death 01' Prof. Curle . 

Prof. Pierre Curie, whose researches on the radio
active elements have earned for him a worldwide 
reputation, was killed in Paris on April 11 last by a 
wagon as he crossed the Place Dauphine. His un
timely death has terminated a career of unusual scien
tific brilliancy. 

Prof. Curie was the son of a Paris physiCian and 
was born in Paris in 1859. . He was educated at the 
Sorbonne and began scientific research on his own 
account while working as an assistant in the School 
of Ch�mistry of Paris. He became a professor in 
1895 and at about that time he married Marie 
Slodowska, a Pole, one of his pupils. She had stud
ied physics and ch emistry both in Warsaw and Paris 
and thereafter shared with her husband the labor and 
honor of his most difficult experiments. It was she 
who discovered radium. 

She and her husband spent several years in the 
laboratory of the School of · Physics and Chemistry 
studying uranium and thorium and finally, in 1898, 
they announced to the Academy of Sciences that they 
had found a new and strongly radioactive substance 
in pitchblende. Radium was discovered in 1903. Two 
years before that th e French Academy of Sciences had 
recognized the work of the Curies by awarding to 
Curie the La Caze prize of 10,000 francs and commend
illg his wife for her part in the discoveries. In Decem
ber, 1903, the couple received the Noble prize for chem
i�try and a few days later they received 60,000 francs 
as part of the Osiris prize of France-all in recogni
tion of their radium discoveries. 

.. ' . , .  
'I'he Current S u pplement. 

An article on some German electrically-operated 
cranes, well illustrated, . opells the current SUPPLEMENT, 
No. 1582. Mr. J. J. Carty, a tel ephone engineer of 
authority, writes on ho� a great telephone system is' 
designed. The article on reservoir, fountain, and 
stylographic pens is continued. Mr. H. E. Field writes 
instructively on molding sand. The article by Mr. 
Alexander G. McAdie on lighting and the electricity 
of the air is continued. Celluloid and galalith (milk 
stone ) are admirably discussed. Mr. William L. Price 
contributes a thoughtful review of the possibilities of 
concrete construction from the standpoint of utility 
and art. "Surveying on the Farm" is the subject of a 
well-written account by A. S. Kenyon. Perhaps the 
most valuable contribution which appears in the cur
rent SUPPLEMENT is that by Livingston Wright and 
Gordon Johnson on "How to Make a Gliding Machine." 
The article is so thorough and so clearly illustrated,. 
that by following its directions an aeroplane can be 
easily )milt. A third installment of valuable alloys is' 
published. 

• • • 
A ll tomobile Not" " .  

The Automobile Club of America will conduct a 
"Two-Gallon" contest on May 5. To the weight of 
each car loaded � 800 pounds will be added, and the 
product of this figure multiplied by the number of 
miles run will give approximately the number of 
pound-miles run per two gallons. The weight of 
double-cylinder cars will be taken as 75 per cent of 
their actual weight, and that of single-cylinder cars at 
70 per cent. This attempt at handicapping makes it 
almost certain that a large 4 or 6-cylinder car will 
win. In fact, upon the pound-mile basis, the large car 
always makes the most economical showing, as the 
fuel consumption does not increase in direct propor
tion with the weight by any means. A $500 cup will 
be presented to the winner, which will be the car 
making the most puund-mi{es per two gallons. The 
entries close May 2 and a fee of $ 10 will be charged. 

The Grand Prix international automobile race will 
be held in France on June 26 and 27.  This race is to 
take the place of the Bennett Cup race, which has been 
held for the past six years. It will be run on two suc
cessive days, and the rules which govern it are rigor
ous, requiring the driver and mechanic to do all the 
work of changing tires and making necessary repairs. 
The race will be run over the Sarthe circuit, the total 
distance being .750 miles. 

.. 1 , . _ 
Canadian mica has been illcreasing steadily in value 

from 1895 to the present time, and that of India has 
been almost as steadily decreasing in value; so that, 
where in 1895 the imported value of Indian mica was 
nearly three times thaC of Canadian mica, in 1904 
Canadian mica stood higher than Indian. 
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MEERSCHAUM AND ITS MANUFACTURE INTO PIPES. 

Despite our familiarity with meerschaum, as used in 

pipes, it is safe to say that few of us have more than 

a vague idea of the peculiar properties of this sub

stance, or the condition in which it occurs in nature. 

Nor may its chemical designation as a hydrous silicate 

of magnesia of the formula MgzSiaO. +2HzO prove 

mines are on the plains of Eskishehr, 250 miles south

east of Constantinople. One of these mines is
'

said to 

be a thousand years old, and consists of about two 

thousand pits within an area of six miles, all but about 

150 of which have been exhausted. The mineral occurs 

in nodules or lumps of various and irregular sizes, 

buried in the alluvial deposit of the plain. Another 

mine comprises three thousand pits, only one hundred 

of which are being worked. The material is mined by 

the inhabitants of the surrounding villages and trans

ported in the rough to Eskishehr. The meerschaum is 

soft when mined, but soon hardens when exposed to 

the air. For this reason the lumps are roughly scraped 

off at first and then laid aside to dry. When dry they 

Carving an Elaborate Design. 

, very enlightening. The ancients believed the substance to be petrified 
sea-foam, hence the German name Meerschaum, meaning sea-foam; and 

a very apt name it is, for the mineral is very white and so light that 
it wili float when dry. Pieces of meerschaum have been found floating 
in the Black Sea which were evidently washed out of their matrix by 
the ,"uves. This may also have had its influence on the sea-foam theory 
of its formation. 

Meerschaum is found in best quality and most abundant quantity in 
Asia Minor, though it also occurs in Greece, Spain, Moravia, and 
Morocco, and even in this country in South Carolina., The r

'
ichest 

Waxing and Polishing the Pipel:l with Chalking. 

Softening and Bending the Amber Stems. 

Smoothing Off the Pipes with Shave-Grass. 

are subjected to a thorough scraping and cleaning, and are finally 

waxed and polished. The lumps are now sorted according to size in 

four classes and packed in boxes labeled L., G. B., K. B., and K. P. for 

the German words Lager, gross Baumwolle, klein Baumwolle, and 

Kasten polirt, Lager being the largest size. In this condition the meer

schaum is shipped to the pipe manufacturers. 

The accompanying photographs, taken in a meerschaum pipe factory 

of this city, illustrate the process of forming the material into pipes, 

The larger pieces are cut with a band saw to a convenient size, after 

which the meerschaum is soaked in water until it becomes quite soft. 

Meerschaum when wet becomes very soapy, and will produce quite a 

lather if rubbed. In fact, the material serves as a very good substitute 

for soap, and is thus used in Morocco. Meerschaum dust makes an 

Turning Up the Bowls and Stem Shanks. Sawing Meerschaum to Pieces of Convenient Size. 

MEERSCHAUM AND ITS MANUFACTURE INTO PIPES. 
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excellent cleaning powder for removing spots from 
fabrics. After being thoroughly soaked, the meer· 
schaum can be cut like cheese, and it is then roughly 
shaped v.;ith a knife to the form of a pipe. When dry 
the bowl and stem shanks are drilled, and then, if the 
pipe is of a plain pattern, it is turned on a lathe to the 
desired form. If a square-stem shank is desired, it is 

Rear View of the Hair-Drying l\lachine; 

The Ell\ctric Hair-Drying l\lachine. 

shaped with a file. The shank is now shouldered and 
threaded to receive the amber stem-piece. These stems 
are cu� from plates of solid amber, most of which is 
import�d from Germany. 

Amber occurs in many parts of Europe and America, 
but in largest quantity along the coast of Germany. 
This fossil gum is found in lumps or grains, and is 
melted at 550 deg. F. and refined. There are

'
two quali

ties of amber, the transparent and the opaque or 
cloudy, the ' latter being much tougher and, therefore, 
more serviCeable. The pipe stems after being tooled 
out are bent to the required shape. They , are first 
immersed in oil and heated until they lose much of 
their brittleness. Then they are held over an alcohol 
flame and bent as desired. The threaded ends of the 
stem are protected while bending by an arbor screwed 
therein. The pipes are now carefully smoothed with 
pieces of American rush, or shave grass. The stem 
of the grass, owing to , the natural deposit of silica, has 
a fine roughness which perfectly adapts it for this 
service. After 
the pipes have 
been properly 
finished w i t  h 
the rush, they 
a r e  immersed 
in 'melted wax 
for a s h 0 r t 
t i m  e, depend
ing on t h e  
density of the 
meersc h a u m, 
and then they 
are g i v e n a 
high p o l  i s h  
with chalk pre
cipitate. 

An Electric Broiler. 
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elaborate design. In the selection of a meerschaum 
pipe, one should be careful not to pick a dead white 
specimen. That which is of a slight creamy color will 
soonest take on that beautiful rich yellow-brown shade 
which so delights the smoker. Nor should the meer
schaum be too light, as that is an indication that it is 
too porous to color properly, while on the other hand, 
a very heavy meerschau m  may be almost too dense to 
absorb the coloring nicotine. A great many so-cal1ed 
meerschaum pipes are made from 'artificial meer
schaum, a material composed of the chips and dust of 
meerschaum bonded with some solution and molded 
into blocks. The artificial product is some-
what heavier than the genuine. There are 
still other ways of imitating meerschaum, 
and a novice will find much difficulty in suc
cessfully selecting a genuine meerschaum 
pipe of good quality. 

- I e  . ..  
SOME NOVEL USES OF ELECTRICITY. 
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that it is ready for instant use at the touch of the 
switch, and immediately after the cooking is done, the 
power can be cut off. This results in a great saving 
of expense, doing away entirely with that wasteful 
consumption of energy which is necessary in coal 
ranges in keeping the fire going so that the range will 
be ready for use. The electric range also possesses 
an advantage over the gas stove, its closest competi· 
tor, in that no match is required to light it, an d 
it is entirely free from odors. One of our illustra
tions shows a small electric broiler which will cook 
a mediuni-sized steak at a cost of but two cents. 

The increased use of electricity in every 
branch of industry is surprising even to 
the most ardent advocates of this mysteri
ous form of energy. Not only has electric
ity invaded the territories occupied by all 
other forms of energy, but it has actually 
created new fields of its own. This is par
ticularly marked by the present electrical 
invasion of our homes, where labor-saving 
devices were never thought of until elec
triCity showed its wonderful adaptability to 
all classes of work. Electric light had 
scarcely ceased to be a novelty when the 
electric fan was introduced and then the 
sewing machine motor. In the past few 
years more attention .has been paid to elec
tric heating devices. In the nursery and 
sickroom electric milk warmers and devices 
for heating water are becoming a necessity, 
while the easily-regulated electric pad 
threatens to entirely displace the hot-water 
bag. Electrically'heated curling irons, 
electric cigar lighters, .electric chafing dishes, 
etc., are but a few of the many electrically
heated devices now in common use. Electric 
flatirons are now quite extensively used 
in the kitchen and sewing room. Travelers 
find them most useful for pressing out cloth

Washing Dishes in an Electrically-Operated Machine. 

ing that has been mussed or creased in packing ; 
ladies find them useful for ironing out flimsy shirt
waisUl' and lace;rc:eUars ' ·an'd cuffs'"'which they would 
not dare intrust to the usually careless laundress. 
Outside of the household electric flatirons are com
monly ,used in tailoring shops of all classes, and even 
architects and engineers have begun to employ them 
for smoothing out blue-prints and plans. 

One of the latest electrimil novelties is the hair
drying machine. This combines both electric heat 
and electric power. It consists of a casing which in
closes coils of resistance wire and an electric fan. The 
fan sucks air into the casing over the resistance wires 
and the latter heat the air to any desired temperature 
under control of the operator. A flexible t�be com
municates with this casing and receives the current of 
heated air, permitting the operator to direct the cur
rent where desired. When properly handled twelve 
persons can be treated in one hour at a cost 01 but Co 
fraction more than one cent each. The kitchen offers 
an excellent field for electrical apparatus. Already 
many electrical cooking outfits have , been invented. 
The electric ' range is a convenient little piece of 
kitchen furniture whose chief charm lies in the fact 

Electric Flatiron. 

The electrical restaurant, shown in another of our il
lustrations. serves to exef1plify , the convenience and 
adaptli.bility . of electricity' to kitchen work. It will be 
�een that the cooking apparatus is placed in the cen- , 
ter of the restaurant with no ' attempt to screen it off 
from the rest of the room. Here the manager, in a 
business suit, does the cooking while chatting with 
his patrons with no fear whatever of smoke, soot, or 
ashes spreading out into the room, while the cooking 
smells are drawn up through a ventilator just above 
the range. A whole ' chicken can be roasted in a 
quarter of an hour and lamb chops can be broiled hl 
three minutes. This rapid cooking results in retain
ing the juices of the meat. 

The advantages offered by the kitchen for the de
velopment of electric power devices have not as yet 
been fully realized. The kitchen is the workshop of 
the house, and affords a splendid opportunity for 
labor-saving apparatus. A well-ordered kitchen should 
have its electric fan set in the wall to draw off the 
heated air and odor of cooking from the building. 
Small electric refrigerating plants are provided to do 
away with the inconvenience of hauling ice into. the 
house. As yet electric labor saving apparatus has 

not been intro

The Knife·Polishing Machine. 

Meersch a u m  
is an excellent 
mat(lrial f 0 1" 
artistic c a r  v . 
ing, and some 
carved tobacco 
pipes are per· 
fect gems of 
art. One of our 
i 1 1  u s t r a  t i ons 
shows a meer· 
schaum carver 
working out an 

A Restaurant Equipped With an Electrical Kitchen. 

duced to any 
large extent in 
private houses, 
b u t  some of 
t h e  a c c o  m
panying illus
trations, which 
show its uses 
in hotels. will 
b e suggestive 
of its possibili
ties in t h e 
home. H e r e 
may be s e e  n 
the e I e c t r i c  
d i s h w a sher. 
the dishes be
ing piled in to 
an open w i re 
b a s  k e t and 
dipped i n t 0 
boiling water 
w h i c h is 
whirled rapid
ly against them 
by an electrie 
m o t  0 r. The 
same operation 
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three different vessels will thoroughly clean the plates, 
after which an electric fan is used for drying them. 
The entire operation requires but. a few minutes. The 
knives can be scoured and polished by passing them be
tween a pair of rapidly-rotating buff-wheels, and an 
emery wheel is provided for sharpening the steel 
blades. But the use of the electric motor in the kitchen 
is not confined ·to cleaning apparatus. A number of 
electrically-driven machines have been devised for pre
paring food. Two of these are shown herewith. One 
of them consists of. a cabbage-chopping machine, and 
the other is . a  potato-paring machine. The latter dis
charges potatoes fully pared except for the eyes, which 
can readily be cut out by one of the attendants. It will 
be evident that these are but a few of the different 
uses to which electric .power can be applied, and it is 
expected that the next few years will add wonderfully 
to the present variety of electric labor-saving devices 
for kitchen use. 

We are indebted to the Bulletin of the New York 
Edison Company and to the Siemens-Schuckert Works 
of Berlin for the photographs used in illustration of 
this article. 

New Depal"t u l"
,
e ,i n

, 
A nilDal Study . 

BY F. MANDE SMITH. 
With practically nothing known of the diseases of 

wild animals, too establishing of ' the Infirmary and 
Laboratory of Pathology for the inmates of the Zoo
logical Garden of Philadelphia is an interesting de
part�r.e. The office of the Zoological Soci�ty is in 
the, quaint little 'old m,ansion, called "Solitude," which 
was . built by John Penn, the nephew of the founder 
of ·Pennsylvania. Standing rather near the main en
trance, this plain , and dignified one-story building 
consists of a central hall, running through it, and 
four large light rooms. To the l'ight of the entrance 
is the laboratory. Immediately back of · it is the post
mortem room. To the left is the infirmary, and in 
the rear of it is the quarantine room, New arrivals 
for the collection gO at once into tJ:te q.l1arantine room, 
provided they are of moderate size, tliat they m�y be 
examined and watched for a certain periQd. Smaller 
animals on the . sick list are placed in , the ' infirmary, 
and, truth to tell, our friends (or relatives ) ., the simia, 
are in the majority. As _ a rule, from one to, half a 
doz.en may be found in this pleasant �9om. 

In the post-mortem room there is a refrigerating 
plant, a dissecting table, barrels of formaldehyde ( one 
a 10 per cent, the other a 40 per cent solution) and 
Muller's solution, and a barrel of "remains." It is 
indeed uncanny to see a section of what is mortal of 
an animal friend, which one has admired and taken 
s]lgar to for years, but the spirit of which has passed 
on-one hopes to eternal sweets, or fruit, or tender
loin steaks, or whatever it best likes. 

.Long tables are built into three sides of the labor
atory, while at the table in the center there is always 
some work -being carried on. Upon it is placed the 
microtome, which is an interesting instrument for 
cutting tissues into sections of tissue·paper-like thin
ness. Though these sections are usually cut from 1/250 
to 1/500 of an inch in thickness, or rather thinness, 
the microtome has a capacity of 1/2,500 of an inch. 
This thinness is necessary, that the specimen, which 
by this time is mounted on a glass slide for use under 
the microscope, may be seen through. 

The specimens as they come from the autopsy are 
placed in fixing solutions, and then in alcohols. Lastly 
they go into paraffine, liquid or solid, and after four 
to eight hours in the incubator, at 52 deg. Cent., or 122 
deg. Fahr., they come out imbedded in this remarkable 
substance, and ready for cutting in the microtome. 
One or two specimens are taken of each organ, aver
aging about 14 to an animal. In the post-mortem room 
Dr. Courtland V, White, who heads the .staff of this new 
infirmary and laboratory, dictates changes, . . and any· 
thing abnormal is made a note of. ; The final touch to 
the specimens is to mount them on glass, and color 
them with haematoxyton

'
. 

One incubator is full of culture media, and in these 
cultures many sorts of bacteria are being . grown in 
anything from milk to Japanese mos� ( agar) . One 
culture is alive with typhoid, another with tuberculosis. 
There are many of these cultures, and despite their 
smallness they hold enough deadly bacteria to kill a 
million people. 

It is hoped and predicted that ' improved hygienic 
methods will be discovered, and new serums a,gainst 
dread disease for the benefit of. mankind, as . well as 
the lower animals. This new depa�ture ,has �ost $9,000 
for the building and $2;000 for the apparatus. 

... . .  , .  
A Substitute COl" Sponge!!!. 

In Algeria, the cultivation of "vegetable sponges" is 
now making progress. The cultiyation of this plant 
(of which about ten species are kno,,!n, and cultivated, 
in the warm regions of Asia and Africa) is 

'
fair,IY ex

tensive in the environs of Algiers and Orap.. , Prior to 
maturity the fruit is edible; when the stage of ripeness 
has been passed, however, the pulp becomes separateq. 
from the fibrous matter which then forms the spongy 
mass termed the "vegetable sponge." Fine specimens, 
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when carefully bleached in a weak lime bath, are sold 
at from 3 lh  to 4 112 pence apiece. Paris is at present 
the chief market for most of the vegetable sponges 
grown in Algeria. They are highly suitable not only 
for toilet and bathroom, but also for domestic pur
poses. 

. , . � . 
WOl"k Stapding and Seated. 

Is manual labor better done standing, or in the 
sitting posture? A question as interesting from the 
individual as from the social paint of view. We know 
that those who practise the trades and the most deli-

Electric Potato· Paring Machine. 

cate arts seated often rise to consider their work with 
more precision, or to perfect its details. And the 
physiologists admit, on the other hand, that the stanu
ing position is the attitude that best assures stability 
against exterior forces, and so obtains the best fulcrum 
in the various activities. 

Nevertheless, it was not futile to confirm these some-
- what theoretical considerations by experiment. That 
is . what M. Charles Ferre has done by means \)f the 
ergograph, an instrument that allows registering the 
number of liftings of a given weight by the middle 
finger, and the extent of each movement of this finger, 
Now, the result of these experiments is to show that 
work standing is about one-tenth superior to work 
seated. But, if we compare these works at their bi;: 
ginning and at their end, we notice that work seated 
is less considerable at the beginning and gradually 
subsides, while remaining pretty intense at the end; 
whereas work in the standing position is more intense 
at the beginning, persists for a long time very high, 
then rapidly falls. 

The standing position, then, favors work and appli· 

Electric Machine for Chopping Ca bbage 
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cation during a long period; but it is certain that this 
exaltation is followed by a more rapid fatigue. By 
experiments of the same sort M. Ferre has ascertained, 
moreover, that a long period of inactivity preceding 
work diminishes the value of the latter, whereas a 
short period of inactivity of five or ten minutes is fol
lowed by an improvement in the work. After an hour 
of inactivity work is reduced to its minimum. It 
seems that the subject is torpid or asleep. Practical 
deduction : the pauses from work, as between two 
classes, should never exceed fifteen minutes.-From 
Illustration ( Paris ) .  
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FRANKLIN'S SCIENTIFIC WORK. 
Rather late in his very active life the tenth of Josiah 

Franklin's sons had occasion to set down the impres
sions of his remarkably varied c and successful career 
and to reflect, in a graceful yet simply-worded auto
biography, on the meager advantages that he had in
herited from his father. Two of Josiah Franklin's 
attributes were singled out by his youngest son as the 
most nO,teworthy in his heritage. "A sound under
standing and solid ju'dgment in prudential matters, 
both in private and publick affairs," was the first; the 
second was " a  mechanic genius" in being "very handy 
in the use of other tradesmen's tools." 

Of Franklin's "sound understanding and solid judg
ment" historians have written at length; of his "me
chanic genius" little is popularly known beyond the 
picturesque facts of his early days spent in candle
making shops and in printing offices.

" 

Franklin's interest in electricity, the field in which 
his mechanic gertius expressed itself most originally, 
began in his forti-eth year. A Dr. Spence appeared in 
Boston in 1746 and exhibited some crude electrical ap
paratus on the mysterious workirg of .which he di
lated in popular lectu res. Franklin heard him and 
was interested, despite the fact that Spence .w�s not 
over-skillful in manipul ating his apparatus nor over
illuminating in his (;xplanations. When Franklin 
returned to Philadelphia he repeated some of Spence's 
experiments with a glass tribe th:U had been sent over 
by Peter Collinson, a merchant who .had ,Jlll extensive 
trade with the colonies and who took a lively interest 
in the Library Company with which Franklin was 
actively connected. After a year's experimenting 
Franklin was convinced that he had made advances 
of real import and sent to Collinson an account of 
the first electrical discoveries made in America. Early 
in that famou� scientific correspondence he referred to 
the "wonderful effect of pointed bodies both in draw
ing off and throwing off the electrical fire" and told 
Collinson how a cork suspended by a silk string was· 
repelled" after contact with an electrified cap.non. ball, 
and how a steel bodkin held near . the ball conducted 
the electricity away from the . iron so that the cork: 
fell back and was no longer repelled by it. 

The rubbing of a long tube with buckskin proved too 
tedious in the end, and so Philip Sing, one of Frank
lin's associates, transformed the. tube into a ball, pro
vided it with an axle and a driving wheel after the 
manner of a grindstone, and thus reinvented the elec
trical machine. 

.All this. "was done w- a man naturatlyc-apfTn- the 
handling of instruments, guided only by the books 
which Collinson had supplied, by Collinson's brief let
ters, and by Spence's awkward demonstration. Of 
contemporaneous European work nothing was known. 
In a way it was fortunate that Franklin knew nothing 
of the electrical investigations which were . then con
ducted in Europe, for he was thus led to explain in his 
own way the cause of the "drawing off'" action of 
pointed rods. He proposed. a theory that accounted 
for the observed facts with singular simplicity. '  The 
phenomena observed could be explained, he argued, 
by assuming that there is a certain quantity of elec
tricity naturally belonging to every substance in its 
unexcited state. If by suitable means that quantity 
be increased, the substance may be said to be plus or 
positively electrified; if diminished, minus, or nega
tively electrified. Adding to this hypothesis the view 
that electricity is self-repellent and attractive of mat
ter generally, he was able to construct satisfactorily 
what has since been called the one-fluid theory of 
electricity in contradistinction to the two-fluid theory 
of his European predecessors and contemporaries. 

Curiously enough modern phYSicists are reverting ·to . 
Franklin in their negative-corpuscle theory. The ideal
istic school of English scientists, headed by Thomson, 
Lodge, and Crookes, account for negative electri9itY 
by the discharge of a negative corpuscle ' from a posi· 
tively-charged body. Just why this action should take 
place we are no better informed than was Franklin. 
In two hundred years we have advanced not very 
much beyond him, so far as the philosophy of static 
electricity is concerned. Of the electric spark and of 
lightning we know but little more than he did. 

We need not here repeat the story how several per
sons before Franklin's day had detected the resem
blance hetween lightning and electricity, but that no 
one had yet entertained the magnificent idea of exam
ining the suggestion experimentally; how Franklin 
proposed to present a long, pointed conductor to a 
thunder cloud in order to withdraw the electricity 
from it, if any it had ; how in France instruments con
structed in accordance with his principle proved the, 
expected identity; how almost simultaneously he him
self in Philadelphia succeeded by means of a kite; and 
how he applied his discovery in the lightning rod. We 
may be permitted to observe, however, that his kite 
experiment is one of the most .... brilliant examples of 
luck yet recorded. To attempt the extraction of light
ning flashes from a lowering sky was almost suicidal. 
Even at this late day timid persons occasionally fly to 
feather beds, sit on glass-legged chairs, or find refuge 
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in rubber boots, during thunder storms. A repetition 
of Franklin's experiment cost his immediate imitator 
his life. 

The correspondence in which Franklin outlined the 
experiments which were subsequently crowned with 

such conspicu· 
o u s success 
was offered by 
Collinson t 0 
the Royal So
ciety for pub
lication a n d  
almost deris
ively rejected 
by that body. 
Later the let
ters were pub
lished by Dr. 
F 0 t h e  I' gill, 
widely circu
l a t e d  a n d  
translated. To 
the credit of 
the Royal So
ciety be it said 
that, s 0 m e 
y e a r s after
ward, it elect
ed Benjamin 

' Franklin an 

Franklin's Electrical Machine. 

honorary mem
ber a n d  be
stowed on him 
its h i  g h e s t  
h 0 n o r  - the 
Copley medal. 

Frank l i n ' s  
s c h e m e of 
erecting ligh t
ning rods to 
conduct atmo-
spheric electri

city to the ground and thereby protect buildings was 
at first hotly opposed. After the utility of the light
ning rod was established by abundant proof, another 
wordy war was waged as to the advisability of employ
ing pointed or blunt conductors. Franklin advocated 
the pointed rod; against him was arrayed a regiment 
of English electricians.. Because the controversy af
fected his own royal abode, Buckingham Palace, a 
wise monarch whose philosophic intellect had onc» 
marveled at the culinary feat of introducing apples 
into dumplings, graciously considered 
the matter, decided that pointed con-
ductors "were a republican device cal-
culated to injure his Majesty," and 
ordered the substitution of ball rods 
for the re¥Olutionary but more practi- ' 
cal pointed conductors. "The king's 
changing his pointed conductors for 
blunt ones," said Franklin, "is a small 
matter to me. If I had a wish about 
them it would be that he would reject 
them altogether as ineffectual." 

Franklin's dramatic kite exploit 
added a new interest to the Leyden 
jar. Ladies and gentlemen of fashion 
at the courts of England and France. 
instead of whiling away their evenings 
at piquet and bezique, rubbed glass 
tubes; stood on insulated stools and 
extract ed sparks from one another, 
Franklin became so identified as the 
conqueror of the lightning that art:
ists produced engravings of him in 
which he is pictured as the center of 
Louis the Sixteenth's admiring court, 
crowned by noble ladies; or in which 
he is represented imperturbably seated 
near an open window with forked 
flashes darting across an ominous sky. 

Franklin's own work with the Ley
den jar led him to adopt the correct 
view that the

' 
Cl;lllnected coatings 

"served only like the armature of the 
lodestone to unite the force of the sev
eral parts and brin� them at once to 
any point desired," and that the elec
tricity existed only on the glass, 

Franklin's contributions ' to science 
are not limited to his electrical discov
eries and inventions, Out of many 
such two deserve special mention. 
They are the course of the North ' 
American storms and the effects ot the 
Gulf Stream, 

He relates the 'circumstance of his 
meteor(jl,bifcal discovery in" a letter ' 
dat�d Febr,u\\rY,. 1749 : 

" You · desire to know my thoughts 
abou-t the northeast storms beginning 
ti)' leewaru. ·  Some years ago there was 
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an eclipse of the moon at nine o'clock in the evening, 
which I intended to observe, but before night a storm 
blew up at the northeast and continued violent all 
night, and all the next day, the sky thick-clouded, 
dark and rainy, so that neither moon nor stars cO)lld 
be seen. The storm did a great deal of damage along 
the coast, for we had accounts of it in the newspapers 
from Boston, Newport, New York, Maryland, and Vir
ginia; but what surprised me was to find in the Boston 
papers an account of an observation of that eclipse 
made there, for I thought as the storm came from the 
northeast it must have begun sooner in Hoston than 
with us, and consequently prevented such an observa
tion. I wrote to my brother about it, and he informed 
me that the ecl ipse was over there an hour before the 
storm began. Since which I have made inquiries from 
time to time of travelers and of my correspondents 
northeastward and southwestward, and observed the 
accounts in the newspapers from New England, New 
York, Maryland, Virginia, and South Carolina, and I 
find it to be a constant fact that northeast storms 
begin to leeward and are often more violent there than 
to windward. Thus the last October storm, which 
was with you on the eighth, began on the seventh in 
Virginia and North Carolina, and was most violent 
there." 

Now we know that almost all the chief atmospheric 
disturbances of this continent pass in an easterly or 
northeasterly direction toward the Atlantic Ocean. Jt 
follows, then; that the approach of these storms can 
be foretold by telegraph, and so with minor disturb
ances at variations in atmospheric pressure. 

The Gulf Stream was, of course, known long before 
Franklin's day; but he it was who caused the first 
chart of it to be made; the first who showed its splen
did proportions and its geographical and climatological 
importance; the first to detect its most salient 
characteristic ( its high temperature ) ,  and the first 
to introduce the thermometer as a means of fixing its 
location. 

It is not amiss to regard Franklin as the first Ameri
can heating and ventilating engineer; for between the 
years 1740 and 1745, his scientific investigations had 
for their purpose the prevention of the wasteful use 
of fuel. His researches ca,used him to make a careful 
study of all the different methods of house heating, 
with the result that he invented the Pennsylvanian 
fireplace, which brought about a great economy of fuel 
and a properly heated room. The real Franklin stove 
is not the contrivance which has masqueraded under 
that name; it was an apparatus which took cold fresh 
air outside of the house, and after warming it in pas-

Benjamin Franklin's Printing Press. 
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sages kept hot by the escaping gases of the fire, finally 
discharged into the room. Had this old Franklin fire
place been enlarged and slightly altered and placed 
in the cellars of our houses, it certainly would have 
become the prototype of all our hot-air furnaces. Dur-

Houdin's Bust of Franklin. 

ing the eighty-four years of Franklin's busy life he 
devoted at the most only seven or eight to scientific 
study. Unprovided with measuring apparatus, he 
must be regarded as an experimental philosoph'r 
rather than as a scientist in our acceptance of the 
word. He could only guess shrewdly at the probable 
causes of the effects that ,he observed because he had 
no instruments of precision at his disposal. It re
mained for Galvani and Volta to provide a more prom
iSing means of studying the phenomena of electriCity 

with the exactitude demanded of sci
ence. 

New Method o C  Preserving 
F r u it. 

L'Illustration has the following : 
"We know that the difficulty of pre

serving fruit lies in the rapidity with 
which pulpy fruits are impaired under 
the action of the organisms, fungi, and 
bacteria living upon their surface. 
Starting from this point of view, some 
English scientific men deduced from it 
that if these micro-organisms could be 
destroyed the period during which the 
fruit could be maintained in excellent 
condition would be considerably pro
longed. 

"The method which has furnished 
the best results to these inventors rests 
upon the immersion of the fruit in 
cold water containing three per cent of 
the commercial solution of formol. If  
fruits with soft pulp ( like cherries, 
strawberries, and grapes ) be in ques
tion, they dip them for ten minutes 
merely in said solution; then they 
steep them for five minutes more in 
cold water; and, finally, they spread 
them out upon a wire gauze or any 
other convenient arrangement, there 
to drain and dry. But when the 
fruit has a peeling or skin that we do 
not eat, there is every advantage in 
submitting it merely to the formol 
solution. 

"Experience has , shC'lvn that fruit 
having undergone this treatment 
has remained absolutely sound, when 
a like quantity of fruit of each kind 
(taken for proof ) had become moldy 
and decomposed in a space of seven 
days for the cherries, four days for 
the strawberries and grapes, and ten 
days for the pears. 

"M. Truelle, in making known these 
facts to the Society of Agriculture, 
remarked that this treatment could be 
applied to wine-press fruits, whose 
greatest enemy is decay." 
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further, to provide means w hereby the exuda
tion from the egg will  take place, slowly and 

ELECTRIC PROGRAM - CLOCK. - A. L. substantially uniformly. 

and interchangeable blades are employed 
which when p laced In a body-frar ' e  back to 
back present two opposing cutting edges, the 
blades being p rimarily shaped fo r the pur
p ose intended an d made of sufficient thickness 
to admit of beveling their cutting edges, 
which bevel i s  so deep that the blades can be 
repea tedly honed, ground, and stropped with 
the best results. 

RONELL, Forest City, Iowa. Among quite a 
number of separate objects In the present In
vention ,  are the following : to economize bat
tery power ; to p r ovide a system in which any 
desired timing-clock may be emp loyed by mak
ing in i t  comparatively trivial changes ; to 
readily prevent certain alarms from being ac
tua ted temporarily without interfering with 
other alarms, and t o  provide certain construc
tional detail s  tending t o  p r omote efficiency, sim
p l icity, and reliability in t he action of the 
alarm. This invention constitutes an addition 
to another described in lIlr. Rone l ], s former 
Letters Patent for a time"ontrolled electric 
alal'm. 

ART O F  SUSPEN D I N G  AERI A L  CABLES. 
-L. A. McNElIL, Maywood, Ill.  The princip a l  
objects of the invention are to facilitate t h e  
erection of electric a n d  l i k e  aerial cables. 
Erecting a cable upon a suspension-wire in 
which this latter is fixed in supports upon a l l  
t h e  poles a n d  in which open hooks a r e  drawn 
over such wire by action of the capstan Is 
objectionable. This invention obviates this 
difficulty, there being but one person reqnired 
to manipulate hangers and c l ose hooked loops, 
the process of these by the supports being 
automatically e ffected. This is done without 
dimir!ishing security of the supports, the sus
pension-wire being so held that no amount of 
vibration can displace it. 

ADJ USTER IWR E LECTRIC - L I G H T 
CORDS.-J. T. HATHERLY and T. H. HATH-

ERLY, New Westminster, Canada. This inven
tion relates to adjusters for elec tric-light cords, 
the purpose being to produce a device very 
simp le of construction and which may be read
ily manipulated in order to dispose of any 
quantity of slack in the cord resulting from 
the particular position or height desired for 
the l ight carried by the cord. They are made 
of p aper, rubber,  glass and light meta l s. 

TELEPH ONE-RE C E IVER SUPPORT.-F. Ii'. 
HOWE, Marietta, Ohio. The improvement i s  in 
telephone-receiver supports, and in its employ·· 
Jr.cnt a lower a r m  and its offset extension are 
adapted to underlie a wall-board and two 
clu mps faced w i th fel t  or other suitable mate
rial are adapted t o  engage the face near one 
edge and the opposite edge, respectively,  thus 
obvia ting the necessity of marring the wall
board by screw-holes. 

or I nterest t o  F arDlers. 

HORSE-f] O E.-F. W. ANDERSON, Westfield, 
N. Y. This disk horse-hoe is for u se in cul
tivating grape-vines, raspberries, shrubbery, 
and plants of various kinds. The main feature 
of the novelty is the construction and combina
tion of purts whereby a hoe or cultivating
b lade may be adjusted to and held at different 
vertical and horizontal angles. 

HAY RAKE AND STACKER.-O. B.  MANN, 
Meeteetse, Wyo. The purpose in this case is to 
provide a rake or s tacker which will gather up 
hay as the machine advances and w hen a load 
i s  obtain-ed whereby the rake may be raised 
so that its load may not trai l  upon the ground 
while the machine ffi being drawn to the stack, 
and, further,  when the stack is reached where
by the rake can be elevated as desired, held 
ele7a ted, and the load discharged, and, further
more, wherein the rake-teeth may be given any 
inclination upward or downward, all under 
coutrol of the driver seated at the back of the 
machine. 

PLOW.-R. NELSON, San Martin, Cal.  This 
invention relates to p l ows and especially to the 
type known a,; "sulky-plows," the frames of 
which are mounted upon wheels.  The objec t 
is to provide imp roved means for attaching 
the wheels to the frame to the end that the 
height of the frame carrying the plowshares 
may be rea dily readjusted. An improved ar
rangement is provided for atta"hing the t ongue 
or pole of the plow to the frame. 

RIDING-HARROW.-P. FLE MING, Burton 
View, I l l .  I n  the operation of this improve
ment the central and side harrows would be 
lowered into c ontact with the ground and tbe 
teeth adjusted at a spitable inc lination with 
respect to the harrows. In m oving the ma
chine from place to place the outer end of 
the side harrows would be elevated and en
gaged with the hooks on the frame and the 
central harrow could be elevated out of contact 
with the ground, thus leaving a Il parts free 
from the ground except the whee Is.  I f  desired, 
a tongue may be secured directly to the 
frame. 

M I LK-PA I I,.---J.  LOWE, H utchinson, Kan. 
This invention constitutes an improvement on 
the device formerly patented by Mr. Lowe. It 
related to an attac hment for milk-p a i l s  which 
enabled the pail to present supports on oppo
site sides of th e body of the pail, and adapted 
t o  support the pail  from the knees. The object 
of the present improvement is to provide 
means for a ttaching the supports to the end 
that they may be normally held out of the way 
and against the side of the pail, but enabling 
them to be readily thrown into the project
ing position adapting them for use. 

MEDICATED N E ST-EGG.-G. H .  .TONES, 
Los Ange les, Cal.  I t  is  desirable that the 
eggs used for the purpose o f  destroying or 
rll'iving away vermin should not give off fumes 
too rapidly, which woul d  endanger the lives 
of the embryo chicks. �'he inventor's purpose 
is  to produce an egg i n  which the medicated 
compound may be placed with facility, and. 

HOG-TROUGH. - J. CROSSIN, Ava, I l l .  
Economizing time a n d  labor i n  feeding hogs 
and a l s o  preventing the animals from getting 
their feet Into the trough while the feeder is 
feeding, also to arrange it so that each one 
gets its share of feed by preventing them from 
fighting each other away i s  the principal object 
of the inventor. The trough Is formed with 
separate feeding c o mpartments. 

AGRICULTURAL IMPLEMENT. - C. D. 
ADAMS, Sylvania, Ga. The p rincipal objects 
in this case are to pro vide a machine with a 
motor to be driven by electricity, gas, gaso
lene, or the l ike, to connect the motor with 
traction-whee l s  so as to propel  the machine, 
and to attach various kinds of implements to 
it  in such a manner that they can be readily 
operated eit'her by the motor or ' by forward 
motion of machine, at  same time keeping the 
dimensions of machine within narrow limits,  
so that i t  will be suitable for general use and 
not require an extraordinarily large expendi
ture of power in operation. 

POTATO DROPPER AND PLAN TER.
F. R. ALBRIGHT and J.  S. JOSEPH, Norristown, 
Pa. In operation, the hopper being filled with 
potatoes, the p lanter is drawn along with the 
leg fo l l owing the furrow. Picker-arms are ro
tated in reverse direction to the motion of the 
planter, and the arms pass upwardly through 
the hopper, the needles transfixing and carry
ing upward a potato during their p assage. 
Pairs of arms upon a shaft engage, the picker
a rms and knock the p otato therefrom, which 
drops into tbe flaring mouth of the leg and 
passes down into the furrow. Tbe concaved 
wheel both steadies the potatoes in their p lace 
and aids in c overing them with dirt. 

Of General I nterest. 

HOLDE'R FOR STAPLES, ETC.-J. A. 
B LAKE, Lafayette, Ind. Mr. B lake's inven
tion i s  an Improvement in devices for use in 
the manufacture of concrete fence-posts, and 
it i s  in the nature of a holder of staples 
and for reinforcing spacers in applying said 
staples and spacers to the soft concrete In a 
mold. 

PLU M B ,  LEV E L  A N D  I N C LI NOMETI�R.
W. A. DIMICK, Vancouver, Wash. This in
strument i s  adapted for u se in construction 
of roadways and sidewalks or erection of 
buildings, so as to quickly and accurately de
termine if structures or parts thereof are 
level or properly inclined or vertically po
sitioned, as the character of work may re
quire. The object is  to provide features of 
construction which afford a combined "plumb," 
" level," and "inclinometer" in one small' "in
strument, which may be readily secured upon 
a straight-edge of suitable length. 

BRIDLE.-C. HAy-HAY, Red Lodge, Mont. 
The object here I s  to provide details for a 
driving-bridle to be used for double or single 
harness which permits an accurate, quick, and 
convenient adjustment of the crown-straps 
and check-straps of the bridIe, so a s  to give 
the latter proper length for connection with 
the bridle-bit without changing the position 
of the blinders on the crown-strap, if this is 
correct, or to raise or lower the b l in ders 
without altering the l ength of the check
straps, so as to give the blinders the proper 
position, these adjustments enabling speedy 
fitting of a bridle having the improvements 
upon heals of different anima l s  that may vary 
i n  sizes. 

FENCE-PO ST.-J. A. BLAKE, Wolcott, Ind. 
Mr. Blake provides a concrete post reinforced 
from end to end by longitudinal reinforcing
wires, stayed at Interval s  by brackets, which 
also operate to support the wires within the 
mold In the operation of molding the post, the 
said posts being also provided with simple 
and effective means for securing the fence
wires In the use of the post i n  fencing. 

SUPPORTER. - SARAH LIPKOWITS , New 
York, N. Y. 'fhe object in this instance is 
to provide a new and improved supporter for 
use on children ' s  garments, corsets, suspen
ders, and the like, and arranged to form a 
proper support for bands, trousers, hose, and 
the like garments, and to al low convenient 
connection or disconnection of the parts, and 
t o  prevent tbe garment parts from becoming 
entangled and inj ured in the supporter. 

ADJUSTABLE SEAT AND D ESK.-J. T. 
BRENT, Second, Cold Spring, N.  Y. 'rhis in
ven tion relates to a desk and seat for use in 
schools and similar places. The principal ob
jects of the inventor are to simplify articles 
of this character by forming the main parts 
of metal and to s o  put together the several 
pieces of metal constituting the article as to 
afford simplicity of construction and strength, 
together with lightness, in the finished ar, 
ticle. 

GRAPHITE-SEPARATOR. - J. II. DAVI S , 
Glens Falls ,  N. Y. T he principal objects of the 
invention are to provide means for effectively 
separa ting both fine and coarse graphi te and 
retaining p ractically all of that material which 
may be in the ore, for col lecting sand and other 
materials whic h may be included with the 
graphite in the ore, to produce graphite in the 
pure marketable form , and to wash it  clean 

GUN-STOCK.-W. F. COLE, Waco, Texas. 
In constructing the ordinary gun-stock the 
wood composing it  Is cut across the grain at 
the grip or narrowest portion adjacent to the 
breech, where i t  is consequently vitally weak, 
whereas i n  the present improvement the stock 
grain i s  preferably continuous or uncut, and 
the stock therefore possesses as great strength 
at one point as another, besides being lighter 
than the old form and adapted for advan
tageou s  use In handling the gun_ 

SWEAT-BAND.-R . H. C URTIS, Long Branch, 
and H. D.  CURTI S,  Red Bank, N. J . One pur
pose of this invent:on is to provide a band 
having folding fiexible members or leaves upon 
its inner face so arranged that when folded 
up in direction of the free edge of the band 
in a hat the band will represent a given nor
mal size, and wherein when the said members 
a I'e' folded i n  direction of the edge of the 
band which is attached to the hat the interior 
measure of the sweat-band will be reduced 
about a half-size. 

REVOLVING DRUM-SCREEN.-J. p. BRE W 

and E. P. SUITER, Basin, Mont. This invention 
is in the nature of a screen designed to be used 
for the p urpose of screening the sl ime-water 
of the con centra tor either before or after it  
is worked on the concentrator-jigs, the slime
water being worked over for whatever value 
it  may stlll contain. The drum's periphery is 
formed of screening-wire in which the materials 
t o  be screened are applied to the outer surface 
of the drum and pass through the wire to 
troughs inside the drum and in which refuse 
matter c l inging t o  the wire mesh is constantly 
removed and the screen kept in clean, effective 
condition. 

SHADE.-L. W. HAIGHT, White Plains, and 
W. E. CHAPMAN, New York, N. Y. The inven
tion refers to a shade intended particularly 
for e lectric lights, but useful in c onnection 
with other lights. The object is to produce 
a means by which the light may be subdued 
and reflected In various colors and figures. 
A l so to produce a shade and reflector which 
will enable the lights, particularly e lectric 
lights, to be hung in fanciful groups, taking 
the place of the usual chandelier. 

STAND FOR L I Q U I D-CONTA I N I N G  VES
SELS.-O. HA�rMARLuND, New York,  N. Y .  
This improvement h a s  reference more espe
cially to stands or holders for bottles; de
canters, .and, the. like, of. · the , ty-pe comprising 
glass or other solid stoppers ; and one of the 
principal c.bjects i s  to provide a structure in 
which one or more bottles, etc., may be p laced 
so that the removal can only be effected in a 
certain way or by emp loyment of special 
means, thereby preventing unauthorized or sur
reptitious abstraction of any of the liquid con
ten ts thereof. 

LOG-CHOCK.-J. E. KNIGHT, Blue Canyon , 
Wash. An object of this invention is to pro
vide a chock for holding logs on cars, trucks, 
and other means of transportation, which 
chock may be readily released to enable the 
logs to be rol led from the car without the 
necessity of a person going to the side of the 
car from which the logs are to be rol led. 

COMBINED MINNOW BUCKET AND TRAP. 
-F. PETMECKY, Austin, Texas. An outer 
bucket of ordinary form is employed, t ogether 
with an Inner one having specially-constructed 
heads applied t o  the ends thereof, making of 
this bucket a trap. Said Inner trap-bucket Is 
also of special construction, by which the 
w orking capacity thereof may be varied in 
use. 

FLUSH-VALVE .-E. D. BARRETT, Plainfield, 
N .  J. The principal object of the inventor Is  
to provide means for permitting a sudden rush 
of water through the valve when opened, 
whether the admission-pipe i s  the same size 
as the outlet-pipe or smaller,  and to pro
vide for the gradual closing of the valve, so 
that a constant strellm w i l l  pass through for 
some time without the necessity of holding the 
valve open. 

LEDGER.-W. WYLIE, Los Angeles, Cal. 
The ledger comprises a p lurality of sheets 
transversely perforated, dividing each into a 
short upper and a long lower portion, and 
ruled vertic a l l y  upon each side to divide the 
sheet into vertical halves, the upper portion 
ruled upon each side transversely into a series 
of lines, and each half ruled vertically to 
form a column beaded "meter number," and 
columns for names and street-number, one-half 
of lower portion ruled to form column for 
dates, and columns headed "Statements," etc . ,  
the o t h e r  i n t o  columns headed " S tatements," 
"Total," etc., and entire lower portion ruled 
transversely in to spaces for one month's busi
ness, said spaces bearing, in date's column, 
names of the twelve months, respectively. 

FIREPROOF' FIXTURE. - E. F. FITZ

PATRICK, N ew York, N .  Y .  This patentee's in
vention has reference to fireproof fixtures
such as partitions, blinds, doors. walls, and the 
l ike-his more particular purpose being the 
provision of an inclosed air-space, sometimes 

from all foreign matters. 
SAFETY-RAZOR.-F. 

hawken Heights, N. J. 
razor Is so constructed 

designated as a "vacuum," which acts as a 
A. CLAUBERG, Wee- n on-conductor of heat. 
This type of �afety- C O NTAINE R  FOR CIGARS.-S. C. MARmf, 
that two removable New York, N. Y. This container comprises rear 
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and side wal l s  between which the cigars may 
extend, and separated front bars connecting the 
side walls and serving to retain the cigars In 
p lace, while permitting them to be seen in 
display. One of said bars has an extension, 
furnishing a c l osure with which the Inner ends 
and adjacent sides of the cigars may contact, 
the side and rear walls  being extended a t the 
opposite end to form a closure for the con
tainer. 

DRAFT ATTACHMENT FOR HAME S.-
F. J. MARTI�, Putney, Vt. In animal-harness 
the point of draft strain should be at a p roper 
distance above the strap connection between 
the lower ends of the harness, so that such 
strain is imposed upon the padding of the 
collar at a p oint that insures a proper pres
sure upon the shoulders, and this point for im
posing pressure varies in different animals. 
To enable mak ing a c onvenient change and 
adapting the harness for comfortable service, 
Mr. Martin has devised the attachment for 
c onnecting the front ends of tug-straps with 
the harness. 

ROOFI;\lG.-H. M. JACKSON, Lancaster, Ohio. 
This inventor improves means for securing 
slates on roofs and protecting the edges of 
the courses laid thereon. In laying slate in 
81ngle lap in the usnal way the first and last 
rows of nails are exposed and sma l l  spaces 
between the slats and roof are left open a long 
the side edges of the roof. II e provides a 
securing and p r otecting device which not only 
adds to the security and efficiency of the roof
coverIng, but a l so to its ornamental appear
ance. 

STERILIZING AND ANTISEPTIC CASE 
WITH STAND FOR SURG I CAL I N STRU
MENTS.-P. BRIGANTI, New York, N. Y. This 
invention refers to a case and stand for surgi
cal and dental instruments, the p rincipal ob
jects thereof being to provide means whereby 
the instruments can be effectively treated by 
"n autiseptic solution and then transported to 
any place where it  may be necessary to use 
them in an operation without contaminating 
them i n  any way ; also to provide means for 
h olding the instruments and to p rovide for 
introducing and discharging the solution. 

MARINE LOCK.-J. DIAMANT, New York, 
N. Y. In this case the invention refers to 
hydraulic  engineering ; and its object is to pro
vide a new and improved lock for canals and 
uther waterways and arranged to permit of 
raising or lowering marine vessel s  from one 
water-level to another without the loss of water 
and with the expenditure of comparatively lit
tle power. 

LETTER-CARRIER' S MAIL-DEPQSIT BOX. 
-T. VAN M. DAVI S,  Portland, Ore. In 
the form of the imp rovements made by Mr. 
Davis, he empioys a mail-depostt'l'l'OlCbCspeCial 
construction having special means for fasten
ing the same to a suitable support therefor, 
and provided with a door or c losure which may 
be fastened or secured in p lace by a suitable 
l ock that i s  to be opened only by the letter
carrier or o ther person in authority. 

ACCOUNT-FILE.-J. O. WILHELM, Lima
ville,  Ohio. A purpose of the invention is to 
provide a file which w i l l  also serve as a regis
try of the accounts filed therein and to so con
struct the file that the captions of all of the 
outermost bills contained in the file and ac
cumulated in one or more days or in a given 
period of time will be visible a t  a glance and 
the underlying bills will  be equally visible 
as the outermost ones are removed. 

GARMENT-FORM.-E. T. PALMENBERG, New 
York, N, Y. In the present patent the inven
tion has reference to apparel apparatus, and 
its object i s  the p rovision of a new and im
proved garment form arranged to a l low con
venient and ql' ick interchange of differen t 
arms, heads, and shoulders, according to the 
style of dress to be displayed. 

PROPELLER-WH E EL.-A. H . LITTLE, ;\lew 
York, N. Y.  The principal object of the in
yen tor is to p rovide means on the blades of a 
screw or similar propeller for acting upon the 
water after the main part of the blade has 
passed through it ,  so as to reeover some of 
the ilower that is  lost by the speedy rotation 
of the blades and cause the boat to attain 
greater speed and i n  general give more satis
factory results. 

RIBBOl'i'-HOLDER.-R. A. GLADNEY , Ma
rion, Ark. The object in this instance i s  to 
rrovlde a ribbon-holder for use in retail dry
goods stores, fancy-goods stores, and like places 
and a rranged t o  permit mounting a coil  of rib
bon for convenient display and unwinding 
length s as desired by purchasers without dan
ger of the roll of ribbon being soiled by unduly 
handling the same or dropping it to the counter 
or floor. 

LUBRICA'fOR.-G. SWAN, North Yakima, 
Wash. The invention relates to lubricators in 
which a spring-pressed plunger forces a turgid 
lubricant or grease to the part to be lubri
c ated. The object is to provide a lubricator 
arranged to insure a constant feed of the 
grease to the part to be lubricated and without 
danger of leakage of the grease past the 
spring-actna ted p lunger. 

RAZOR-BLADE HOLDE R.-J . H. HUNT, 
1fassillon, Ohio. The purpose here is to p ro
vide a device for holding razors or like blades 
during stropping or honing. being particularly 
adapted for use In connection with the blades 
of safety-razors, and to so construct the device 
that It can be conveniently opened and closed 
and otherwise operated by one hand. The aim 
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also is to simplify and render more effective 
construction set forth in Mr. Hunt's improve
ments formerly a llowed. 

ADJUSTABLE HORSESHOE-CA LK.-'l'. W. 

WRENCH.-M. J. MCGINN, Proctor, M inn. 
This wrench firmly grips a pipe with an equal 
strain o n  all parts of the same, thus p revent
ing crushing the pipe by extreme pressure ap
plied at one point only. This is done by fitting 
an intermediately-pivoted jaw on the end of 
the lever or handle. To this jaw is j oined a 
chain a l so j oined to the lever and engaging 
Intermediate the ends of the chain with a 
block, to which a second chain is j oined, the 
jaw being adapted to removably engage said 
second chain, so that after adjusting parts on 
the pipe by swinging the lever the first c hain 

J. MCGANN, Washington, D. C .  Mr. McGann 
has made two inven tions in the nature of an 
adjustable horseshoe-calk for rendering the 
horse r ough-shod without removing the shoe.  
The first relates to that form of adj ustable 
calk in which a pia t8 applied externa lly to the 
toe part of the shoe is  formed with two hook
shaped claws whic ll book around the front 
edge of the shoe and penetrate a short distance 
between the shoe and hoof and by means of exerts tension on the second, forcing same 

which p late a movable calk·section i s  secured. against p ipe and gripping it firmly. 
He provides a detacb a b l e  calk easily applied SNAP-HOOK. - SAMUEL HOAR, Hibbing, 
and re!!loved and yet so strongly connected Minn. Mr. Hoar provides a snap hook together 
that its parts do not become loosened by ham- with a mousing, in which the hook is mounted 
mering action of hoof on th€ road·bed. I n  and with which it co-operates, the hook being 
the second he provides a detacbed calk which pl'ovided with means for causIng the same to 
sha l l  be easily applied and removed and yet so become antoma tically engaged w ith an end of 
strongly connected that its parts do not become the mousing as the b i l l  of the hook is Intro
loosened by hammering action of the hoof on duced thereinto to secure in p lace thereon a 
the road-bed. In calks of this character the bit-ring or other device in connection with 
trouble has been to maintain a rigid connection which the structure is employed. 
of the calk to th e  shoe under the severe strains PLUMBER'S CLAMP.-R. PARKER, Lake-
to which it  is  subjected. wood, N. J. A base· frame is employed, its 

DETACHABLE H E E L·CALK I?OR COM- dup licate members being col lapslbl�, and assoc!
p O S n E  R U B B g R - PAD IIORSgSnOE S .-T. ated with each member is a c lamp comp,ising 
\Y. J.  MCGAN,," , Washington, D .  C .  'rhe design a stationary and a movable member, together 
in this invention is to p rovide a detachable with means for operating the la tter to l ighten 
heel-calk appl icable to that class of composite a section of pipe in place between the jaws 
uorseshoes which are known as "three-qua rter of the two said members. Said clamps are col
shoes," which are provided at the heel  with a lapsib l e  with reference to each other llnd dupli
rubber Plld. 'rhis shoe is  rendered rough-shod cate members o f  said frame. Means rigidly 
for slippery roads w ithout having to take off secure members of the frame in distended rela
the shoes or send the horse to the blacksmith.  Han to each other for operation. Means rig-

DETAC HABLE CA[,K FOR RUBBER-PAD idly secure clamps in operative relation with 
II ORSES H O E S.-T. W. J.  MCGANN, Washing- frame, each being p rovided with means for 
ton, D. C.  A detachable calk is  provided for enabling quick adjustment thereof in- accord

the toe and heel of that form of composite ance with pipes of varying diameters. 
shoe which is  made of a skeleton frame of , nRg-WORKING D I E .-S. E: JACKSON and 
metal having its recesses fi l l e d  with rubber E . B.  LEE, Weston, Mich. The principa ' ob
which forms a ful l  tread-surface of an elastic jects of the inventor are _ to provide means for 
quality. This form of shoe is w e l l  known and forming a joint or loc k  i n  a vertical position 
while cushioning the b low of the hoof on the and sti l l  have an angle in each of the vertical 
road-bed ha s  but little durabil ity and is not wires which i t  connects, therefore making it  
effective in preventing s l ipp ing when sleet or impossible  for the lock to sl ide up and down. 
ice is on the roadway. The invention is es- Another of additional  objects is to cause the 
pecial l y  adapted to this form, but appl icable lock-wire to wrap around the l ine and stay 
in some features to the metal shoe. once and then again around the line-wire, with 

DETAC HABLE H E E I,-CA LK B'O R  HORSE- eacb end of the lock-wire lying against the 
S H O E S .-T. W. J .  MCGANN, Washington,  D.  C. 
Tile invention relates to h e e l-ca lks for rough
shod horseshoes ; a n d  i t  is  designed to sup
ply a detachable calk which may be easily 
and quickly applied to or removed from the 
shoe while on the hoof withou t any dril ling or 
machine work and without requiring the ani
mal to be sent to the shop. Mr. McGann h a s  
invented another detachable heel-calk f o r  
horseshoes which relate s  to detachable heel
calks for the ordinary flat or p l a in hurseshoe ; 
and it is designed to supply a detachabl e  calk 
which may be easily and quickly applied to or 
removed from the shoe while on the horse's 
hoof, so a s  to gi ve a plain shoe the quality of 
a rough -shod shoe. The same inventor has 
made another detachable heel-calk for horse
shoes, __ an invention which rola tes to that form 
of detachable beel-calks which i s  made in the 
form of a bridge-piece that extends across the 
rear ends of the- shoe from heel to heel .  T h e  
difficulty has b e e n  w i t h  t h i s  form to i n s u r e  its 
firm adherence to the shoe against getting 
loose and coming o ff. He provides means for 
accomp l ishing this and supplies an efficient 
heel-calk that can be applied by any one with
out sending the horse to the blacksmith and 
which' is app licable both to plain and rough
shod shoes. 'I'his patentee has a lso invented 
another detachable heel-calk for horseshoes 
and it relates to detachable heel-calks for 
horseshoes of tbat form in which the heels of 
the shoe are e n larged laterally at the ends. 
This form of heel is common in shoes of a 
composite character in which a skeleton iron 
shoe is  imbedded in a n  elastic rubber mat. 

DETAC HABLE CALK FOR H ORS E S H O ES. 
-T. W. J .  MCGANN, Washington, D. C .  In 
this case the invention has for its object to 
provide a construction which can be readily 
applied to the ordinary horseshoe when on the 
horse' s hoof and easily removed and wil l be 
efficient for the p urpose designed when (lpp lied. 

Hard,vare . 

LOCK."---N.  W. WEBB, New York. -N. Y. The 
improvemen t pertains to locks and latches for 
dooes and the l ike ; and its object is  to p ro
vide a l ock arranged to prevent unauthorized 
persons frQm unlocking the door or other part 
on which the l ock is  u sed, tbe main bolt of the 
lock being held against retraction when the 
dOM is in a c l osed position unless the operator 
has the proper key or can turn the knob on the 
i n side of the door. 

SASH-CORD FASTEN l'J R . -L. H .  BUOOME, 
.T ersey C ity, N. J. One purpose of tbe im
p r ovement is to provide a device adap ted for 
use in connection with a sash cord or chain to 
p roduce a knot therein for the purpose of re
movably securing the cord or cbain ' La the 
window-sasb , said cord o r  cbain being espe· 
cia l l y  adapted for a ttach ment to a weight. 

RE V E R S I B LE HANDLI,] ATTAC HMENT 
FOR PLAN E S . - R. HlTNTER, Spokane, Wash. 
In the present patent the invention is  an 
imp rovement in that class of carpenter's or 
hand planes which are provided with handles 
adapted to be shifted laterally,  so that the 
p lane !!lay be used in angles or  corners where 
it  would be otherwise impracticable. 

stay-wire. This assists in preventing s l iding 
of parts upon each other. 

Heating and Lighting. 

ACETY LENE-GAS G EN ERATOR.-L. C. 
GILMORE, San Pedro, Cal .  The generatm' is 
arranged to insure periodic feeding of the 
carbid acc ording to the consumption of the 
generated gas, to permit of agitating the carbid 
in the water-tank from the outside of the 
apparatus, to a l low feeding of the car bid by 
hand to purify and cool the generated gas, and 
to provide a ready escape from the generated 
gas from the wa ter-tank into the outer air 
whenever the gas Is under excessive pressure. 

TRAP.-E . J.  RYAN, Danvi lle,  I l l . Means 
are p rovided whereby the air forced from the 
radiators by the steam-pressure Is al lowed to 
discharge in to the atmosphere, and the dis
charge-p ipe sealed to prevent inlet of air, there
by causing a vacuum in the entire apparatus 
whenever wa teI' in the boiler arrives a t  212 deg. 
C reating a vacuum at this time in the appa
ratus al lows water to continue boil ing and 
generates steam under a vacuum, thereby mak
ing any steam-heating system a combined pres
sure and vacuum steam-heating system, and 
p roviding a means whereby the water of con
densation i s  trapped and carried back to the 

, boiler or steam-generator. 
VAC U U M  H gATING SYSTEM.-C. A. DUN

HAM, Marsha lltown, I owa. The objec t in this 
case i s  to provide improvements in vacuum 
bea ting syste m s  whereby a thorough and uni
form heating I s  Insured, a partial vacuum may 
be maintained throughout the system ,  only one
pump is  employed for returning the water of 
condensa tion directly to the boiler, the use of 
air-escape valves on radiators or like heating 
mediums is dispensed with, and the air in 
water of condensation is separated from the 
water and is discha rged at the pump, which 
latter is  kept primed at all times. 

WATER-C I R C U LATING APPARAT U S . - J.  
N. Rr;ssELL, 22 C h a ring Cross,  Whlteb a l l , Lon
don, E ngland. The invention relates to water
circulation apparatus such as is  used for 
warming. buildings, supplying hot-water draw· 
off taps, or for cooling storage rooms and the 
like and wherein the water ascends from the 
pain t where i t  takes up the hea t. The object 
is to overcome a difficu lty in this arrangement, 
and the invention consi sts  in means whereby 
return water does not return directly to the 
heater, but i s  forced up a secOIidary ascension
pipe ( by an a erated column-pump or equiva
lent) to an elevated tank, whereby a head of 
water is produced. Water passes from tank 
to heater by a final return-pipe,  accelerating 
natu r a l  circulation. 

Household U tilities. 

ICE-PITCHER.-J. KRAKAUER, New York, 
N. Y. The particular object of this Invention 
which relates to ice-pitchers and analogous 
vessels i s  to provide the body portion of the 
vessel with a compartment distinct from that 
u sed for holding the fluid contents of the ves
sel, this compartment being for the purpose of 
holding Ice out of contac t with the ordinary 
contents. 

GARBAGE-CAN.-J. R. MOLER, H. E .  INS

LEY, !lnd S .  L. PHILLIPS, Denver, Col. The 
invention i s  an improvement I n  the class of 
receptacles located upon the street or adjacent 
to houses for the purposes of receiving and 
temporarily holding garbage, rubbish, etc. The 
body of the can is  oblong and rectangular in 
form and constructed of sheet metal ,  p refer
ably thin galvanized iron, and within is sus
pended a canva s sack. The b ottom of the can 
being open, air has free access to the sack 
on all sides, s o  tha t material deposited in it 
is  c onstantly subj e cted to drying action. 

Machines and Mechanical Devices. 

FRg E Z I N G  DEVICE.-E .  THOMPSON, New 
Rochelle,  N. Y. 'rhis patentee's i nvention i s  
mainly intended as an ice c ream freezer and 
h e  provides a can spaced from the case by a 
cot"l for the freezing mixture, and forms in 
the bottom of the c a n  an outlet leading to 
a chnte, the opening being control led by a 
s l ide. The agitator is mounted_ on a shaft 
extending through the bottom of the case and 
can, the shaft being designed to be operated 
h;v a drive shaft and gearing. The cream 
having been frozen the s l ide Is withdrawn 
and the movement of the agitato r serves to 
discharge the cream through the opening, and 
chute. • 

C O RRUGATING-MACHINE. - G. B. JOHN-
SON, 8 Victoria street, Westminster, London, 
England. This invention relates to a machine 
for rroducing a p l u r a l ity of longitudinally
extending corrugations in a sheet of metal . 
The object is to en able  a machine of this 
type to be employed for producing shapes com
prising a p l u rality of reverse curves and for 
bringing sheets of metal of any width to a 
corrugated cross-sectional form--as is com
monly required in roofing-sheets-whether tbe 
contour of corrugations be regular and sym
metrical or otherwise a,.d whether finished 
sheets be required to 
tudinal ly. 

be flat or curved longi-

of the inventor i s  to construct a machine for 
decorticating the leaves of p lants, especia l ly 
sisal hemp, and to provide a machine which 
will expeditiously remove the pulp from the 
filrer in a thorough and cleanly manner and 
without detriment to the fiber. 

ADDING-MACHIN E.-N. H. KODAMA and 
A. I .  GANCHER, New York, N. Y. The object 
of the -in ven tion is to provide a machine not 
liable to easily get out of order, and arranged 
to permit convenient manipulating with a view 
to add up any desired number of sums and in-
dicate the total, and more particularly to add 
sums representing money In dol lars and cents 
and other denominations. ' 

PROPELLING MECHANISM. - F. PELIS
SIER, Gonaives, Haiti. The invention relates 
to mechanism for p ropelling ships. The object 
of the inventor i s  to provide mechanism which 
wil l  be posi tive in its action and which will 
facilita te the steering of a ship a s  well  as its 
propul sion. Further, to provide an arrange
ment whe"eby the propel l ing mechanism may 
be readily attached to ships p revionsly com
pleted. 

ATTACHMENT FOR CARTON - MAKI N G  
M AC H I NES.-R. SUNDERMAN, Buffalo, N.  Y .  
T h e  present invention embodies several ob
jects, one of which i s  to slightly open the 
carton-blank immediately after the same i s 
fed lllto the machine-that is, where carton
blanks are fed into a machine for the purpose 
of being formed In to complete cartons, and 
especi a l l y  where they are to be fi lled-while 
i n  the same machine i t  is desirable that some 
means be provided for opening the c arton
blanks. It is  of peculiar service in connection 
with carton-making machines described in Mr. 
Sunderman's pending application previously 
filed. 

U N I VERSAL ADJUSTgR FOR PRINTIN G
F ILMS.-B. DAY, West H oboken, N .  J .  I n  the 
p resent patent the invention relates to the 
manipulation of printing·fi lms, one of which Is  
inclosed i n  an appropriate frame, Mr. Da y." s  

CAR PET-CUTTIN G  j\lAC H I N E . -- R . E . more particular object being to secure pre
cision in the handling of the fi l m  relatively 
to the work. It further relates to certain' 
means for adjusting the frame so as to bring 
it to a predetermined part of the work and 
for turning the frame and the work to dif
ferent angles relatively to each other for the 
p urpose of producing various changes in 

DUBE and W. A. DUBE, Faribault, Minn. Old 
carpets and similar articles are cut up into 
strips and reweaved to form carpets, rugs, 
and the like. In order to provide a nap for 
such articles, the strips are s lashed on their 
edges. 'rhe opem tion consumes considerabl e  
time, a n d  the regularity of s lashing is likely 
to be neglected when cheap labor i s  employed. 
'1'he object of the invention is t oe provide a 
machine which wil l  simu l taneously cut up old 
carpets and fabric" of all kinds into l ongitud
inal strips and slash the edges thereof regu
larly and uniformly. 

A UTOMA T I C  Wm I G H I N G · MACHINE. -- E . 
HANAK, San Francisco, C a l .  In tll.e present 
patent the invention has refere'llce to a ma
chine which i s  especia l l y  adapted t o .  accu
rately weigh or measure with grea t rapidity 
substances such as coffee, tea, seeds, ' spic es 
and all granular and all p owdered s u bstances 
that w i l l  flow by gravitation. 

shading. 
CUTTING ATTACHMENT I!'OR PRINTING

PRESSES.-J . W. SMITH and G:  U .  B ARN, JR. ,  
Columbus,  Ohio. One purpose bere i s  to p ro· 
vide a knife so mounted with reference to- the 
fram e  of the machine and with relation to 
the feed for the paper that as the knife and 
its support approach the cutting posi tion of 
the knife said pa rts are automatica lly fed for
ward hy suitahle mechanism at the same rate 
of speed as that at which the paper travels, 
thereby insuring a clean cut when the knife 
is  actually In _ cutting action without danger 
of buckling the paper. The invention relates 

STROPPIN G-MAC H I N E .  - J. R. 
New York, N. Y.  One purpose of 

CURLEY, to an improvement on the press for which 

the in- Le tters Patent were formerly granted to the 
above inventors. ventoI' is to provlde a machine by meanS of 

which a razor is stropped at the same angle 
as by hand and every stroke at the same 
angle and the strop is  so shaped a s  to con
form to the shape of the razOl' edge, insur
ing the entire edge being s tropped the full  
length of the stroke, thereby enabling i t  to 
be stropped in fewer s trokes than by hand, 
wherein the different parts of the b lade are 
stropped but for a sma l l  portion of each stroke 
and no part is stropped the entire l ength of 
the stroke unless at the expense of some other 
part. 

RAFTE R-SCAL.E.-W. W. DWIGAN S and J .  
M. ADAMS , Arkadelphia, Ark. I n  this in
stance the invention refers to mechanics' tools. 
The object of the imp rovement i s  to provide 
9. convenient plumb-scale  for finding the 
lengths of rafters of various pitches and for 
different widths of buildings. The device may 
be used in one way, as an ordinary level to 
show whether a beam o r  floor is  horizonta l .  

E Q U A L I Z I N G  W g lG HT-FEE D  FOR D R I LL
SHAN KS.-K. BROOKS, New York, N. Y .  The 
purpose of the invention is  to provide an ad
justable automatic weight o r  core dril l  feed 
for dril l-shanks designed to furnish a uniform 
pressure for what is  known a s  "core-dril ls" 
from the commencement to the completion of 
its work and to provide the device with adjust
able weights, whic h serve to m aintain perfect 
equilibrium. 

CO I N-CONTRO LLE D APPARATUS .-M. F. 
PRICE, Iowa City, Iowa. The present inven· 
tion is an improvement over mechanism of Mr. 
Price's prior patent. In the prior device two 
stops are employed, the bottom stop working 
against the lowermost bu tton of a superim 
posed p i l e  and the upper stop working between 
the l owermost button and one next adjacent, 
the stops operating alternately separately tel 
deliver the buttons. 'l'he main object of the 
present improvement is  to render the operation 
of these stops wholly au tomatic upon the in
sertion of a proper coin. 

BARBER'S A PPLIANCE. - G. W. HALE, 
-Norfolk, Va. The aim of this invention is to 
construct a device for barber' s u se particularly 
adapted for shampooing, massaging, and re
m oving loose hair, dust, and dandruff from 
the head, and furthermore, for invigora ting 
the scalp. The device can be operated man
ually or from a source of power. 

C UTTING-MACH I N E .  - W. C.  QUINLEN, 
Barre, Vt. In this case the inven tion relates 
to stone-cutting, and the object is  to p rovide 
a new and improved cu tting-machine for sur
facing or other work and a rranged to remove 
a la rge amount of stock in a comparatively 
short time and without unduly heating the 
cutters or subjecting the same to injurious 
strains. The machine -is designed for cut ting 
both backward and forward with a cross belt. 

S E W I N G-MAC H I N E  STAND.-G. D. COOPER, It can accommodate a large number of tools.  
Providence, R. I .  The underlying object of M E C H A N I S M  FOR C O N V m RT l N G  ROTAR Y 
the invention is to improve the ordinary ca8t- , MOTI O:O; [ NTO R E C I PROCAT O R Y  MOTION . 
iron stand in point of lightness and durability, L. N EUMANN . G leiwitz, Prussia, Germany. 
per.m itting the ma�hi�e. to he shipped with less The invention relates to improve ments in that 
freIght rates and lIabI l Ity t(> breakage and pro- kind of mechanism for converting motion in 
ducing a l ighter machin e ,  which may be m oved which a reciprocating ring i s  mounted between 
a bout with greater ease than those ordinari ly two inclined rotary disks. 'rhe object is to 
constructed. He constructs the stand of Iron adapt such mechanism for a greater variety of 
rods or heavy wire, the parts of which are purposes, and quite particu larly to enable i t  
joined in Ii peculiar manner.  produeing a very to be used for converting reciproca ting into a 
l ight and strong structure at diminished cost. rotary motion, which was not here tofore pos 

COlVIBINED REAM E R  AND DI E-STOCK.- sible . Such mechanism comprises two cu rved 
J. J.  DELEHAN�', Chicago, I I I .  The invention 01' angu lar disks or the like a rranged para l l e l  
relates to mechanism f o r  threading a n d  ream- t o  each other, b u t  inclined with rega rd to their 
ing p ipes, and more particu larly to a reamer axes of rotation and between which an an
to be connec ted with a die-stock in such a nular part is  guided so that during rotary 
manner as to accomp lish both the threading mo vement of disks the said part is revolved 
and reainlng at a single operation. Any 01'- and caused to oscillate in l ongitudinal direc
dinary die-stock may be emp loyed in this rela- tion of the axis. 
tion. VE N D I N G  D g V I CE.-S. C. GILBERT, Jack. 

DECORT I CAT I N G-MAC H I N E .-M. CASTEL- son, Ohio. Means are provided for holding � 
LON, Merida, Yucatan, Mexico. One purpose series of bags of peanuts or other similar al'-
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tides in a casing and automatically delivering 
one bag at a time upon manipulation of any 
desired starting device-such, for instance,  as 
coin-controlled mechanism ; also means for 
p reventing the delivery of more tban one 
package at each operation of the control l ing 
device and for heating the packages, to keep 
the contents warm at all times. 

FEEDER FOR S UGAR-CANE CARRIERS. 
-L. M. DILL, Avoca, La. The p urpose of 
this inventor is to provide a simple and eco
nomic machine especially adapted for raking 
cane from a cal' npon the carrier which con
ducts it to the sugar-m i l l  and to so constr uct 
the machine that the operator can cause the 
l'ake to move forward or backward or be 
raised or lowered at w i l l .  

TRAP.-W. E. WJ<]RD, D e e r  Lodge, Mont. 
'I'he object of the improvement is to p r ovide 
details of construction enabl ing convenient 
and safe setting of the trap ,  its easy and rapid 
release from a captive, which avoids liability 
oj' maiming the animal or bird caught, and 
wbich enables a person accidentally caught 
to easily release bimself without suffering in· 
jury to the member beld therein. 

MEAT ROLLER OR WRI NGER.-B. L. 
PACKARD, Denver, Col.  The object of this in
vention i s  to  provide an improved device in 
which means i s  p rovided for regulating the 
pre'ssure applied to meat when passing through 
the device and in which means i s  a l so provided 
t o  permit the separation of the p ressure rollers 
to a 1I0w bones to pass between them without 
crushing and splintering. 

Prime Movers a nd Their A ccessories. 

CARBURETER FOR EXPLOSIVE-ENGINES. 
-J. H .  JOHNSTON, 145 Rue de l a  Pompe, 
Paris, France. I n  this patent the invention 
has reference to a carbureter for exp losive
engines so equipped a s  to al low of obtaining 
ail. explosive mixture the richness of which 
will  always remain tbe same wbatever may 
be the speed of tbe engine. In this case tbe 
richness depends on tbe speed at which the air 
passes around tbe orifice of the spray-pipe. 

H E AT-SCREEN FOR STEAM·CH ESTS.-D. 
C. BAILLY, Real, Minn. The object of tbe in
vention is t o  p revent the condpnsa tion of steam 
in steam-chests, due in part to the reduction 
in pressure in passing from the governor to 
the steam-chest a n d  the consequent lOGS of heat 
and to the further loss of heat due to tbe 
radiation from the steam-chest covering. The 
invention is intended to prevent this radia
tion. 

LIFT-PUMP.-H. M. CROW, Oakdale, Cal.  
The aim of this invention is  to provide a 
pump which may be driven by means of an 
engine or similar motive power, but which i s  
adapted to be altered readBy, so as t o  enable 
tbe well-rod to be attached to the rod of a 
windmill .  It is especially useful in localities 
wbere windmills are nsed for raising water, 
b u t  which cannot be depended upon nnder a l l  
weather conditions. 

�aihvays and Their Accessories. 

LATCH DEVICE F'OR DUMPING STRTJC
TUREs'-C. F. SHELB Y ,  Globe, Ariz. '1'er. The 
purpose of tbe -inventor is to provide a latch 
device especia l I y  designed for normally holding 
the dumping or rocking body of a car in car
rying position on the platform and to so con
struct the latch that it  i s  simple, durable, 
economic, and readily applied. I t  can be 
quickly and conveniently disconnected from 
its keeper w hen tbe body of tbe car is brought 
to its normal 01' carrying position. 

SPIKE-PULLE R.-T. W. HARBER, Duden
ville, !\fo. One purpose of the improvement is 
to p rovide a device for pulling spikes nsed in 
connection with railway-rails 01' bolts o r  com
mon nails, even though said articles be head
less, and to so construct it  that the jaws 
may be adjusted to close properly on tbe 
articles to be drawn , and so that as it  is ap
p l ied the jaws automatically open and tben 
c l ose as the device is put in withdrawing 
aclton, tightening their grip correspondingly 
to tbe applied withdrawal force. 

RAILWAY-SWITCH .-A. A.  SHAW, Arkadel
pbia, Ark. The object in this case i s  to pro
vide a compact and efficient switch·frog with 
a view of obtaining a convex track-rail both 
for the main line and switch or siding, and 
that will  be adapted to a l l  kinds of switching 
whether tbe switcb i s  operated from a switch
station 01' a tow er. It  embodies all tbe essen
tial featmes of a safe and reliable switch frog, 
yet is simple in construction, baving no compli
cated m echanism to break or get out of work
ing order, thus insuring reliable action at a l l  
times,  with cost o f  manufacture reduced to the 
minimum. 

CAR-COUPLING.-F. KELLER, Al lentown, 
and D.  BOWERS , Emaus, Pa. Tbe conpling 
comprises coupling-heads practically duplicates 
of each other and constructed interiorly to 
contain and permit of the working organiza
tion of the inner operative devices of the head. 
A locking-blocj, Is used in each coupling-head, 
combined with which are devices for securely 
holding same in operative position both when 
tbe two heads are in coupled 01' uncoupled 
relation, further devices being employed for 
setting and securing t h e  locking-block in rear
ward position within tbe head to enable either 
one of the coup led cars to be disconnected 
from the other withont tbe p resence of an 
operator. Action of locking-block of each 
coupling-head is automatic. 

Scientific American. APRIL 28, I906. 

RAILWAY SPIKE AND TIE-PLATE.�T. G. Cal. The purpose in this case i s  to provide 
PETERMAN, Cumberland, Md. The invention re- a pin that will be effective to support the 
lates to improvements in spikes and tie-plates hair, will not accidentally slip from p lace. and 
for railway·rails,  the object being to provide i s  provided with means for readily and quickly 
a spike so constrncted a s  not only to firmly removing the pin from the hair, the handle 
hold the rail, but effectually to prevent the means being so disp osed a s  to secure an ar
passing of water down the spike to the tie, rangement of the legs of the pin in ' different 
thus preventing rotting of the wooden tie at p lanes, s o  one may readily sl ide back of the 
this point and consequent loosening of the other i n  p ressing the p i n  into the hair and i n  HI)!TS TO COltRl"SPO 'KDENTS. 
spike. removing the p in. Names and Address must accompany all letters or no attention will be paiu thereto. This is for our information and not for publication. RAI LROAD-TI E .  � J . F. BAILEY, Valdosta, COMBI N E D  U;'IlDERGARMENT AND 
Ga. The tie may be formed of a single p late 'I'E STES-S UPPORTER. - W. C .  A.  BULLOCK, 
and afterward d ivided or may be formed of J ackson, :Vliss.  In the present improvement tbe 
two p lates, and a block of wood i s  made 'of object of the inventor i s  the provision of an 
larger size tban the pocket and driven tbere- undergarment for a man with novel fea tmes 
into, thus p roviding a firm hold for the spike. of construction that coact with supporting
When the flanges are e m bedded i n  the ballast,  bands for the comfortable support of the 
tbe tie is restrained botb from transverse and scrotum and testes when such treatment is 

References to former articles 01' ans\vers should give date of paper and page or numher of question. 
Inquiries not ans\vered in reasonable time should be repeated ; correspondents will bear in mind that some answers require not a little research, and . though we endeavor to repJy to all either bv letter or in this department, each must tak{� bis turn. 
Buyers wishing to purchase any article not advertised in , our columns will be furnished with �g2r���� . of houses manufacturing or carrying from longitudinal movement witb respect to found necessary. 

road-bed, and by provision of a hinge a tie "is 
formed free from tbe objections found in tbe 
ordinary metallic  tie-that is,  lack of res i l i- Designs. 

Special Written Information on matters of personal rather than general interest cannot be expected without remuneration. 
ency. I t  i s  resilient an d flexible,  yet not suf- DESIGN FOR A PLATI� OR S I M I LAR Scientific American Supplements referred to may be had at the office. Price 10 cents each. ficient to impair a l inement of the rail s.  D I S H .-A. S.  H IGGI N S, New York, N.  Y.  A 

Books . referred to promptly supplied on receipt of prIce. 
Minerals �ent for examination should be distinctly marked or labeled. 

CAR-COTJPLING .-F. A. RAM�]Y, Woodstock, de sign patent has been granted to Mr. H iggins 

Va . B y  this improvement the inventor seek� for a plate. I t  is round and tbe width from 

to p rovide an oscillating draw-head section the central depression to the outer edge is 

and devices for holding the coupl ing-knuckle in broadly wreathed by beautiful clover bl ossoms 

locked position when said section is in normal and fern leaves. An ornamental circle in the ( 9944) P. J. L. asks how to make 
position and for releasing the locking devices center of the disb surrounds the head and neck 

tracing cloth.  A .  1 .  Boiled l l' nseed 01' 1  
for said knuckle when t h e  oscillating section of a cow. 

i s  moved la terally in either direction out of DESIGN FOR A WOODEN Ml'G R P 
( bleached ) ,  1 0  pounds ; l ead sbavings, '12 

its normal position. SPOON,EJR, Cornwa l l-on-the.H udson, ��'--;. ' I� pound ; zinc oxide, 2 '12  p ounds ; Venetian tur

ANTICREE PER.---'C. LIEN, Salt Lake City, 
U tah. The principal object of the invention 
is not only to check the longitudinally creep
ing tendency of rails, but a l so to p revent it 
entirely. With this and othe r  ob.ieets in view 
tbe invention comprises a clamp to b e  secured 
to the rail and a fastening device for the 
clamp adapted t o  engage with a sleeper on the 
road-bed to prevent movement of the rail 
transverse to the sleeper. 

CAR-COUPLING.-B . .  J. COBB , Leesville,  La. 
A coup ling i s  employed of the ordinary I ink
and-pin type, comprising coupling members, 
each practica lly a dupl icate of the other. A 
specially-constructed c oupling member is em
p l oyed fol' each o f  the two cars to. be coupled 
togetber, associated with which i s  an ordinary 
coupling-link, together with a specially-con
structed pin-fastening therefor, cooperating 
with which is a controll ing-block of special 
constructioq, located and operated interiorly of 
the c oupled member. 

S I G NAL SYSTE l\f.-J. H. LYNCH, Red ' Bank, 
N . . J. Principal objects of tbis invention are 
to provide means whereby the passage of a 
train over a certain part of the road can be 
caused to set signals in the rear for the ob
servation of the c rew of any train approaching 
from behind, and fu�tber, to provide means 
whe reby the setting of these signals  wi l l  not 
only permit the crew to understand the posi
tion of train in advance, but to automatically 
stop the approaching train. 

Pertainln::; to Recreation. 

GAME-CARDS .  - C. WARNE, Asbury Park, 
N . . T. In the present patent the invention bas 
reference to new aud useful improvements in 
game-card s ; and it  has for i ts object to pro
vide a pack of p l aying-cards with which cer
tain interesting and instructive games may be 
p layed. The rules permit of two, four handed, 
and otber styles of games. 

Pertaining to Vehicles. 

TRUCK.-D. H . ROWE , Oakland, Cal. '1'he 
object in this case is to provide a truck which 
will  be capable of carrying baggage and freight 
with the same facility as such loads are car
ried by the ordinary trucks, but wbich, in ad
dition , shall be so constructed as to enabl e , a 
heavy load to be taken up and down a fligbt 
of stairs. 

VEH I CLEl-WHIEEL.-R. F. !\fAm'INDALE, 

Memphis, Tenn. More particularly tbe inven
tion relates to sucb vehicle-wheels as are por
tions of draft-wagon running-gears. Tbe ob
ject is to provide a wheel very l ight, durable, 
and exceedingly strong, well  adapted for con
venient repair,  and not l iable to become c l ogged 
with clay or tbe like when the wagon is trav
ersing muddy roads. I t  is  manufactured of 
meta l ,  and large ly from p lated metal cut and 
stamped into form, whereby it  is  adapted for 
rapid and perfect production at a l ow cost. 

M OTOR-VEH ICLE RUN X I NG-GEAR.-R. B . 
VAUGHN, Kingston , Pa. The leading object of 
the invention is to so construct the running
gear and frame of a motol'-car or other auto
mobile-vebicle as to dispense wbolly or i n  part 
with tbe necessity for pneumatic or other 
cusbion tires on the road-wheels.  It  is  also 
an object of invention to mount the frame and 
body so as to permit easy and free movement 
on the springs, p reventing, however, violent 
Dnd erratic movement. 

T I RK-.J. C .  RAYMOND, New York, N. Y.  In 
operation the parts, a circumferential cushion, 
a tire-frame, and a base plate are assembled. 
The frame holds tbe casing, the cushion, and 
tbe inner tube and the plate is applied to se
c ure tile casing in engagement with the frame 
and to form a carrier ' for the parts ready for 
application to tbe frame of the wheel .  The 
p late, with tbe tire in place. can now be 
sl ipped latera l l y  over a rim-plate and sc rews 
applied to secnre tbe pa'rts in place. 

Wearing Apparel. 

HAIR-PIN.-G. H. BIGELOW, Sa n  Francisco, 

tbis case the mug which is somewhat high for 
pentine, 1/4 pound. Boil for several hours, 

its width is designed with a rustic body, 
then strain, and dissolve in tbe strained com

s l ightly and gracefu lly widening to the bottom. 
position 2 '12 pounds white gum copal .  Re

A rustic handle is  inserted at the wooden 
move from the fire, and wben partly' cold, add 

bands encircling the mug. 
oil of turpentine ( purified ) , sufficient to b ring 
it  to p roper consistence. Moisten the c loth 

DESIGN FOR KNIT FABRI C.-C. H . thoroughly In benzole and give it  a flowing Fn>DrcH, Canton, Mass. This ornamental de- coat of varnish. 2. Varnisb tbe cloth with 
sign comprises a field of fabric a l ternating Canada balsam dissolved i n  turpentine, to 
with comparatively l ight and beavy bands. which may be added a few drops of castor oil,  
The l ight bands are the n arrowest and quite but do n o t  a d d  too much, or it  w i l l  not dry. 
p lain,  while the beavijr and broader ones are Try a little piece first with a small quantity of 
reinforced by cl usters of irregular and unpat- varnish. 'I'he kind of cloth to use is fine. 
terned forms. Mr. French has also designed linen ; don't let tbe varnish be too tbick. 
another knit fabric wherein the bands are rela-
tively wider and narrower. The darker and 

(9945) G. O. W. says : I want to build 
broader have the appearance of ragged and a stereopticon using a 7-inch Mangin mirror, an 
indefinite transverse stripes. The narrow acetylene i 1 luminant o f  six or eight 2-foot 
bands are p lain. 

' burners giving 100 cand le-power eacb, bunching 

DESIGN FOR A COOKING-STOVE.-E C 
the burners together: as much �s pos�ible. 

. . ' 1 want to use condenslllg lenses 7-111 Ch dia meter 
COLE, ChICago" Ill. This design includes a l ?- I' nch focus and t thO d '  h

" 
d fi '  

.... , a wo- Ir SIze ac ro-
roun re pot and stove �ody and a rectangu- matic projecting lens whose equivalent focus lar oven mounted upon sU lt�ble supports above is 1 2  inches. A.  We would say in reference ��e �OdY'

th
the

l 
:tPp�r�s belllg .:�unted npon to your inquiries regarding the arrangement of e ?p, e a er elllg provi e with suit· lenses, light, and m irror for a stereopticon 

�ble lids and k�y plates, and the whole present- that all such instruments are made a djustabl; In<l'' an attractIve appearance. . . .  , " 
I so that the varIOUS distances may be altered 

NO'I'E.-Copies of any of t h ese patents wlll  to adapt tbe projection to halls o f  different 
be furnished by Munn & Co. for ten cents each. i lengths. Y o u  can determine the proper posi
Please state tbe name of the patentee; title of tion for each by trial,  and make tbe parts of 
the invention, and date of this paper. tbe. , .appalllltua . .to correspooo. It is not possi - '  

ble f r o m  t h e  data y o u  give to m a k e  a n y  re
l i able calculations for the various positions. 

Busi"�SS a"a Personal Wants. 
You say " a 7-inch Mangin mirror." If this 
means the focal length, then 7 inches i s  the 
proper distance for the center of the I ight_ If 
it  id  tbe diameter of tbe mirror, it  does not give 
any information upon the subject. Proceed as 
follows : In a darkened room place a candle 
flame, so tbat the refiected light emerges as 
nearly parallel a s  pOSSible, o r  so that tbe 
beam can all of it enter your 7-ine h condenser, 
and come to a focus after i t  p a sses the ('(In· 
denser at such a distance from the condenser 

READ THIS COLUMN CAREFULLY.-You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If yon manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it i s  ne .. essary to give t b e  
nnmber 0 1'  the inquiry. 

MUNN &; CO. 

Marine Iron - Works. Chicago. Catalogue free. 
I n q u i t. y  N o .  8043.-Wanted, address of Paris or 

as to a l l ow the two-thirds lens to take in 
!:;Jt:�

e
�i��',;s manufacturer of reconst.ructed rubies most or a l l  of the light. These directions are 

the best we can do, and give the method we use 
For logging engines. J. S. Mundy, Newark, N. J. in the same casco 2. How far the center of 

Inquiry \'i o. S044 .-Wan ted, address of m anufac- tbe flame must be from tbe mirror '! A. The 
turer of Cast show case. p lace for the flame of a stereopticon is a 

" U. S." Me tal Polish. Indianapolis. Samples free. short distance beyond the focus for parallel 

I n q uiry No. 804ii .-For manufacturers of fine rays. You can find this focus by placing the 
quality sewing needles. m irror in the sunlight and mea3ming the focal 

Handle & Spoke Mchy. Ober Mfg. Co. , 10 Bell St. length-the distance from the cen ter of the 
Chal<rin Falls , O. mirror to the foc us o f  the sun's rays.  3. How, 

I n q u i r y  N o. S046.-Wanted, address of ivory. far the mirror m u s t  be from the condensing 
carving machine manufacturers. lens nearest the mirror ? A. The mirror should 

1 sell patents. To buy, or hav ing one to sell ,  write b e  at such a distance from the condenser tbat 
Chas. A. Scott. 719 Mutual Life Building, Buffalo, N. Y. ! tlw beam from the mirror may enter the con

I n q ui r y  No. 804 7.-For manu factura�s of tinfoil ; denser. Find by experiment . . 4. Which would rolling mills for foil in end�eBs lellgths. 

W ANTED.-Patent s  on bed spring constructions. 
Mebane Bedding Co., Mebane, N. C. 

Inq u i r y  N o .  S04S.-lf-"or manufacturers of mao 
chine used in vacuum closed jars. 

FOR SALE.-Patent No. 774,043. Self-reversing trolley 
pole. ,\V. R.' Cooper, 640 Morton Ave. , Greencastle , Ind. 

I n q u i rY N o. S049.-For manufacturers of 20th 
Century Gyroscope. also manufacturers of novelties and specialties. 

vV f'll ,C"ott ell up typewritten letters will increase your 
business. $2 per 1.000. 

Ty pewritten Letter Co., St. Louis. 

I I p  lliOl 'P  sa i i sfactory - t o  place the flames so 
that they cover tbe mirror reflector, or place 
them in . line with the a x i s  of the mi rror <! The 
Mangin mirror is concave, so as to tbrow the 
rays of ligh t  paralleL A .  Acetylene fiames 
are usually placed in a straigbt l ine in the 
axis of tbe lenses. We ba ve never saen more 
than four used. Seven would make too long 
a line of fiame. Perhaps wi th so large a 
mirror and lens the lights m ight . be staggered 
to advantage. 5. Would it interfere witb the 
ir; tensity of the l ight to place a thin glass 

In quit'y N o .  !SOiiO.-W ante d .  address of deaier over the mirror, so as to p rotect it from the 
that sells a machine to cut noodl es. hea t to p revent breaking the same '! A. A The 'celebrated " Hornsby-Akroyd " Patent Safety Oil Engine is built by the De La Vergne Machine Company 

Foot of East 138th Street, New York. 

I n q u h ',v No. NO:l l .- For manufactUrers of prepa
ration call ed • •  Koa i Span," which is a powder designed 
t o  sprinkl e  over coal and tbus in crease the heat given 
out. 

I have for sale the U. S. and all foreign rights of new 
patent Improvem'ents in- Wat er Tube Types of Boilers. 
Great economizer. J. M. Col man, Everett, Wash. 

thin glass 0 1' a sheet of mica i s  frequently nsed 
protect tbe condensers from the heat of 

the calcinm I igbt. You can nse such an ar
rangement. 6 . The condensing lenses are p laced 
so that their cor:vex sides are togetber. H o w  
f a r  a p a r t  ought tbey to be, measuring from 
the surface of one at the center to the sur
face of the other at the cente r ? A .  Tbe lenses 
of a condenser are p laced with their convex 

a
t!j�?

r
��rh��b �

c
��;s'

.
-For manufacturers of m al le· surfaces toward each other, and as close to 

each other as they can be without touching 
Manufactul'ers of patent articles, dies, m et al each other. Distance not important further st'-l m plng, screw machine work , hardware speCialties . 

m achinery tools. a.nd wood fiber produ cts. Quadriga than this. 7. How far from the p l ane surface 
Manufacturing Company, 18 South Canal St., Chicago. of tbe condensing lens nearest the objective to 

I n quiry \'i o. !SOii3 .-For manufacturers of skees. the center of the two-thirds size objective ? A. 

I n quiry No. SO ;1 4.-Wanted , address of dealers 
The distance of the objective from tbe con· 

in JUPite, r .wire, C

,

ab.le

,

s Of
" 

sm

,

an

,

SI

,

·

,

ze.

" , I denser depends upon the distance of the screen 
In quiry No. 80ii ii . - Wanted address of firms in- from the lantern, 01' tbe length of the hall 

' stalling alcohol lighting plahts, ' . In which tbe lantern is used. The objective 
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must be m(}vable, since a thick slide may re
quire an adjustment' of the objective to make 
it  sharp after it has been thr(}wn up(}n the 
3creen. 

( 9946 ) H. H. H. asks : 1. In central 

station telephone exchange work, where they 
have party lines with as many a s  f(}ur ' phones 
connected with the switchboard with (}nly tW() 
wires, how is tbe operator enabled to ring any 
one of the 'phones she wishes without disturb
ing the others ? I understand they use an 
a l ternating current for r inging, and that the 
'phones are all a l ike in construction, ilia t any 
one of them could b e  used In place of any 
other one, that Is,  they are Interchangeable, 
p r ovided that the connections in the instru
ment are properly changed. Is this righ t ? 
Of abou t what potential Is the current ' that 
i s  ordinarily used to actuate the ringer move
ments ? A.  The methods for selective calling 
upon party l ines of telephones are divided by 
M i l ler into three classes : 1. Those emp l oying 
step-by-step movements for completing the 
calling circuit. 2 .  Those emp loying currents of 
different directions or p olarity. 3 .  Those em
p loying currents of different frequencies for 
actuating the differen t  signals,  a harmonic sys
tem. These several methods are fu l ly dis
cussed and described for 37 pages in Miller's  
"American Teleph one Practice," which we send 
for $4, to which we w(}uld refer you for further 
information. 2.  In winding ' the armature of a 
D. C. shunt motor, to carry a current of 
say ten amperes, is it necessary to select a 
size of wire that will  carry ten amperes with
ou t  tip-ating, or i s  one of a five-ampere capacity 
large enough ? Does n (}t tbe current, on enter
ing the armature, separate, and flow half 
around one way, and half the othe r ? And how 
does the rule apply i n  the case of a dynamo ? 
A. In a direc t-current m otor armature as or
dinarily wOl.\nd and connected, the current 
divides a t  one brush and goes in opposite direc
tions, uniting at the opposite side at the other 
bru,sh. Each side carries but half the c urrent, 
and thus need be wound with wire of a size 
suitable for half the c urrent. 3 .  Can you give 
directions for recharging a battery of dry cells  
with a dynamo ? About how many amperes 
would you force through, and for how long ? 
Is the voltage of the charging current an 
essential factor ? A. We have had no experi
ence i n  recharging dry cells with a dynamo or 
otherwise, and do not think the game is worth 
the candle. The voltage of the charging cur
rent should be about 2 volts per cell In serle!! 

( 9947 ) S.  G. B. asks : (1) What 
strength approximately i s  required to break an 
egg held end to end between the palms of the 
hands, and why the resistance ? ( 2 )  Can any 
l iving man perform this feat, i .  e., I s  any man 
st.rong enough '! I enclose stamp for reply, 

although p robably y ou answer no inquiries ex
cept through the columns of your paper. 
A. We have never seen any test of the pres
sure necessary ' to crush an egg shell i n  the 
direction of i ts longer axis. It is  not prob
ably very great. Any one trying this with his 
hanas i s  a Ii  ttIe uncertain of the result and 
does not rea lly press so very hard. Dou

'
btless 

many men can press hard enough to crush 
the simple arch- of the s he l l .  The force re
quired can easily enough b e  determined by 
making a p laster cast to fi t  the two ends of 
the egg, and then app lying p ressure till the 
shel l  gives way. We answer many more ques
tions by mall than through our columns. Only 
those t hought to be of general interest are 
printed. 

( 9948 ) S. G. B. asks : In your reply 
March 1 t o  a question of mine relative to the 
strength of an egg In the direction of its 
longer axis you say that probably the resist
ance i s  not very great and that many men 
can doubtless crush an egg h e l d  end to end 
between the hands. With a p laster cast fitting 
the ends of an egg I applied pressure until  
the shell  gave way. It bore a resistance of 
7 4  PQunds. When 7 or 8 pounds more were 
added the shell gave way. It i s  very difficult 
to balance the pressure satisfactorily, conse
quently I think that an egg offers a resistance 
of more than 74 to 80 pounds. My theory is 
that a resistance of 15 pounds per square inch 
( atmospheric pressure ) must b e  overcome be
fore there i s  any strain w ha tever on the egg
shell .  An egg probably has from 7 to 1 0  
square Inches o f  surface. M u l tiplied b y  1 5  
t h i s  w o u l d  give a resistance of 100 to 1 50 
pounds. Few men have such strength. Many 
strong men, local �hampions, b ave tried this 
experiment of breaking a n  egg between the 
palms of the hands and failed. A.  Your ob
servation of the breaking s trength of an egg
shel l under direCt and equally distributed pres
sure is very interesting. The figure you give 
does not seem very large, and i s  probably 
quite near correct. We cannot agree with you 
that the pressure of the air resists the break
ing of the she l l ,  since tta t pressure is upon 
the outside of the shell  all the tilne, and is  
balanced by a pressure from within j u s t  a s  it  
Is upon our own bodies. It  has no influence 
either way upon the power required t o  break 
the shell .  
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become so , perfectly united that the j oint can
not be seen. The filings and very small scraps 
may be softened ih hot water and consolidated 
by hydraulic  pressure in' metal molds. Pro
tracted heating of tortoise she l l  darkens it, 
and greatly lessens its beauty. 

( 99 5 0 )  , T . K. , asks : 1 .  Will you kind
ly explain, in ' your notes and queries, the 
mechanism and working of a wattmeter ? A. 
Wattmeters are Instruments which have two 
c'oils,  one a fixed coil of coarse wire in which 
the current Is proportional to the amperes, 
and the other a movable coil of line wire In 
which the fl ow i s  p roportion a l  ' to th,e volts.  
The instrument is an electro dynamometer ; 
the flow in the coarse coil produces a magnetic 
field varying with the current in a mperes, and 
the swing or rotation of the movable coils i s  
m a d e  t o  act upon t h e  index or motion o f  the 
indexes upon the dials according to the' p rod
uct of the intensities,  of volts and amperes, 
or watts. 2 .  H ow does the feeding and regu
lating mechanism of an arc light act ? A. 
Most of the arc lamps regulate the feed of the 
upper carbon by means of a clutch. When the 
arc becomes too long the current through the 
arc' is  reduced, and the current through the 
shunt circuit which controls the clutch be
comes greater,  and the ' c l u tch releases the up
per carbon, whic h drops a l ittle .  Its s liding 
is stopped by the increase of the current in 
the arc and the decrease of current in the 
shunt. 

( 99 5 1 )  A. L .  R. asks h o w  to make 
fire-proof roofing. A. After the paper is  put on 
take coal tar and lime ( burnt, but not slaked ) ,  
and boil them together i n  the p rop ortion of 
1 5  pounds lime to , 100 pounds tar. Put it  on 
h(}t. To pu lverize the l ime, sprinkle It with 
a little water and sift it.  'ro a void the tar 
boiling over, stir the lime in the boiling tar 
very slowly. The mixture must always be 
heated before putting on. The lime and tar 
form a chemical connection, which i s  fire 
proM, cannot be melted by sun heat or dis
solved by steam or hot water, and makes a 
smooth, glazed roof. 

( 9952 ) M. C. writes : Referring to in· 
quiry 991 6, p. 238, my observation i s : On in
land lakes, where the ice often melts without 
wind t o  disturb i t, the surface of the lake 
w i l l  appear to have a quite solid covering of 
ice, and often w i l l  sustain a man's weight 
after a frosty night, and all disappear in a few 
hours, which gives the impression that it  sinks. 
I n  reality, ice In th awing becomes very por
(}US, and if disturbed will  fal l  into "nails," 
as often described. This may b e  seen in a 
block of ice lying in the sunshine a short time. 
Ice in this condition may be a foot or more 
in thickness, Qut a sl ight disturbance will cause 
It to fall  Into the small pieces and dissolve 
in a few minutes. Person s  not noticing care
fully think it sinks, which of course is im
possible. A. The reason given a bove for the 
disappearance of ice on a pond i n  the spring 
is doubtless the true one, but the question put 
to us was as to th� origin of the belief that 
the ice sinks when i t  disappears. This we 
cannot give.  We should have accounted for 
the disappearance of the ice as our correspon
den t does, but this does not exp lain the belief 
of some intelligent ' peop l e  that the ice sinks 
when i t  disappears. That is  evidently another 
matter. We answered the question wh'ch was 
put to u s  by our correspondent. 

( 99 5 3 )  V. R .  K. asks : I would be 
pleased to have you I nform me if there i s  
anything tha t  c o u l d  be p u t  in water to stop i t '  
from freezing. I h a v e  u s e d  salt, b u t  find that 
I t  freezes after I t , gets a certain amount of 
cold. It must not contain spirits,  so as when 
heated to cause a n  explosive gas ; ,it must a l so 
flow freely. What action , ha s  salt on water 
against cold ? A .  Calcium chloride brine, such 
a s  i s  used in cold storage houses for refrigera
tion, w i l l  be what you require. Put 3 ' to , 5 
pounds of calcium chloride to the gallon of 
water, and i ts freezing point will  be reduced 
to 39 deg. below zero Fahr. Salt and water 
will freeze a t  a l i ttle below zero. The melting 
p(}lnt of a mixture of salt  and ice i s 7 .6 deg. 
below zero Fahr. Below this temperature the 
salt and ice are,  sol i d ; above that point the 
mixture Is liquid. That temperature Is its 
meiting point, just  a s  Ice has a melting point 
of 32 deg. Fahr. 

( 9954 )  R. G. H .  asks : In answer No. 

NEW BOOKS, ETC. "Food In Disease" takes up the subject of diet 

BEER BOTTLERS' HANDY BOOK. B Ph'Ii  
i n  a thorough manner. T h e  book will  p rove, of 

Y I P use to the doctor, the nurse, and the layman. 
D:reesbach. WaW-Henius Institute, 
1906. 12mo. ; pp. 765 .  Price, $5.  

This elaborate b o o k  I s  partially based upon 
the lectures delivered at the Wahl-Henius In
stitute of Fermentology, and it i s  intended to 
serve a s  a practical volume to meet the many 
problems apt'  to confron t p ractical beer bot
tlers. The author goes very thoroughly not 
only into the immediate subject embraced in 
the title, but in a general way as well into 
the science of brewing with its many suhdl
visi(}ns. Besides this the business phase of the 
industry i s  discussed in separate chapters by 
competent writers. Even many deta i l s  of work 
bearing on the brewing industry, which are 
usually performed by outside contractors, have 
been included in ' the book, and i n  general we 
may say that it  is  probably the most compre
hensive work of its kind that has so far been 
p laced before the public.  

GRAINING, ANCIENT AND MODERN. By 
William E. Wall. Somerville, Mass. : 
Published by the Author, 1905.  
12mo. ; pp. 137 ; 50 illustrations. 
Price, $3 .  'The subject under discussion i s  unquestion

a b ly one of the most important p hases of 
m odern house painting and decorating, and 
the author has handled this i n  a s  comprehen
sive a manner as the, importance warrants. 
The book I s  splendidly I l lustrated by ful l  page 
cuts, showing the various grainlngs of woods 
in color, and I t  will prove of the greatest 
value to members of the trade. The author' s 
experience in work of this character has fitted 
him , to choose the most necessary matters for 
discussion, and to eliminate such as have n o  
practical value for t h e  practical man. N ot 
only Is the actual work of the graining fully 
explained and elaborated, but the mechanical 
side of the trade, the necessary paints, tools, 
brushes, etc. ,  i s  also discussed. 

MODERN DYNAMOS AND BATTERIES FOR 
AMATEURS AND STUDENTS. By S. R. 
Bottone. London : Guilbert Pitman, 
1906.  12mo. ; pp. 172. Price, $1.  

Thi s  is t h e  second volume of Electrical 
Engineering for Students, and in i t  the author 
has treated, in a simple and accurate man
ner, of the construction of many useful appli
ances required i n  practical work with current 
or dynamic electricity. Nearly all the appa
ratus and machines described can be made by 
any one possessed of a little perseverance, 
with the toois usually found a t  home. The 
book contains full construction a l  details  and 
working drawings for making dynamos, 
motors, battery cells ,  measuring instruments, 
and other accessories. A carefully selected 
list of questions will enable the student to test 
his know ledge at any time. 

THE UNITED-OTTO SYSTEM OF By-PRODUCT 
COKE OVENS.  New York : The United 
Coke and Gas Company, 1906 .  Quarto ; 
cloth ; pp. 146 ; 65 illustrations. 

I t  not infrequently transpires that among 
the best contributions to scientific l i terature 
are the p ublications of cer,tain of the great 
manufacturing, engineering, or industrial com
panies, publications which, while often pro
duced f(}r advertising purp oses ra ther than for 
the propagation of knowledge, are nevertheless 
capable of  use as reference or text books of 
the greatest valu e, and this work unquestion
a bly must be included in the latter category. 
The book a ffords general information concern
ing the by-p roducts coke oven and its opera
tion ; and a s  it i s  in tended primarily for those 
not fam iliar with the subject, it  avoids to a 
la rge extent all  unnecessary details of a purely 
theoretical and technical character. The sub
ject is  handled in a most thorough manner, 
while the language is  clear and conciSe. Among 
other subdivisions are included chapters on 
coal,  types of ovens, retorts, p roduc ts,  by
p roducts and their use and general  a rrange
ment of plants. The book is splendidly i l lus
trated with many engravings, charts, and 
tables, and is a beautiful examp l e  of the print
er's art. 

VALVE GEARS FOR STEAM ENGINES. By 
Cecil H. Peabody. New York : John 
Wiley & Sons, 1906, 8vo. ; 'pp. 142 ; 
33 folding plates. Price, $2.50.  

T h e r e  can be l i t t l e  question that there is 
no feature of steam-engine design of greater 
importance than the valve and the valve gear
ing. There are many valuable works on this 
phase of mechanical engineering, which treat 
the subject thorough ly from a scientific as 
wel l as  a practical standpoint. Among the 
latest publications is the second edition of this 
book by Prof. Peabody, and it undou b tedly Is 
one Of the be3t contrIbutions to steam engine 
design. The work is  Intended to give engin
eering students instruction in the theory as 
well as the practice of designing valve gears. 
A s  the vast number of ' valves and gears pro
posed and in use a t  the present time would 
make a n  exhaustive treatment In a textbook 
rather difficult, the author's  a i m  appears to b e  
ra ther to give t h e  learner a fi r m  grasp o f  the 
principles and some facility in their applica
tion. Graphical methods are used throughout, 
both for demonstration of principles and for de
sign of gear.  In an appendix analytical demon
strations are given of certain p rinciples that 
cannot be treated in a complete and satisfac
tory manner by instruction alone. Common and 
well-known methods and prOcesses have been 
used in m ost cases, though certain features are 
doubtless original .  The changes that have 
been made from the earlier edition have tended 
to make the book more simple and more easily 
understood, and the transfer of a l l  analytical 
work to an appendix,  has tended to avoid dis
continuity In the graphical presentation of the 
subject. 
DAS VERZINNEN, VERZINKEN. By Fried

rich Hartmann. Vienna : A .  Hartle
ben's Verlag, 1906. 12mo. ; 5 illus
tratioJ;ls ; pp. 228. Price, 75 cents. 

The covering of one metal with ' a thin l ayer 
of another Is  Of such Importance to-day, n o t  
o n l y  for t h e  u s u a l  Industrial purposes, but for 
scientific, chemical,  and electrical'  uses as well, 
that a '  practical and thorough handbook on 
this subject is doubtless of value. Recent 
years have produced ' In meta l lurgy c ountless 
Improvements and innovations, and this also 
holds true In that phase of the subject dis
cussed by the author. In this, the fifth edi
tion of his work, he has brought It a s  nearly 
as possible up to date, and includes therein 
the best European practice and methods. Con
sldenible space i s  given to the discussion of 
the a lloy known as magnallum, a mixture of 
aluminium and magnesium, and which pos
sesses many remarkable characteristics a s  yet 
l i ttle known among technical men. Electro
metal lurgical methods are also thoroughly dis
cussed and developed. 

AMERICAN MEN OF SCIENCE. A Biograph
ical Directory. Edited by J. McKeen 
Cattell.  New York : The Science 
Press, 1906.  Large 8vo . ;  pp. 364. 

This book is doubtless a valuable contribu- , 
tion to the organization of science In AQlerica. 
I t  includes, probably for the first time, a 
fairly complete survey of the scientific activity 
of a country at a given period. As a '  ref
erence book for the field i t  covers, it may be 
even more useful in academi c  circles than 
"Who' s Who in , America." Unfortunately, 
there scarcely exists a mong scientific men the 
recognition of common interests and the spirit 
of c o-operation which would help to give science 
the p lace it  should have in the community, 
and It is hoped that this work will  be of serv
ice i n  making scientific men better acquainted 
with one another and with one another's work. 
A s  far a s  possible each name i s  followed by a 
short historical account, which includes the 
usual biographical data of birth, residence, etc . ,  
a s  well  as t h e  best-known w o r k  and t h e  chief 
field of endeavor. 
GLUE, GELATINE, AND THEIR ALLIED PRO

DUCTS. By Thomas Lambert. Lou
don : Charles Griffin & Co. ; Phila
delphia, 1905.  12mo. ; pp. 151. Price, 
$1 .75.  

PRACTICA,L PATTERN MAKING. Edited by The glue and gelatine industry has made an 
Paul N. Hasluck. Philadelphia : i m mense advance during the last few years. 
David McKay, 1905.  12mo. ;  pp. 160 ; Old methods of working have , given way to 
300 diagrams. Price, $1. new, and this changed condition of things, due 

, to a better scientific kn(}wledge of the raw ma-
This

, 
book contains In a conve�lent for� for terial s  and their treatment, necessitates a re

everr-day . use a compreh�lllsive dIgest of mfor- vision of the l i terature. The work before us 
matIon gIven by experIenced craftsmen and Is a good one and deals with the subject from 
which has p reviously been

, 

published in the I a most practical standpoint 
journal Work. The book goes thoroughly into , 

• 

the c onstruction of foundry patterns, core 
boxes, and patterns and molds for iron col
umns. Other patterns which are discussed are INDEX 
those' for steam engine cylinders, worm wheels, 
la the beds, headstocks, poppets, and slide rests. 
Misce l l a neous p atterns and core boxes are also 
described, and the book has three chapters on 
the jointing and finishing of p a tterns, . and the 
making of those o f  circular form. The con
structfon of core 'boxes and the coring of holes 

OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

i n  castings I s  also discussed. 
for the Week Ending 

9 9 1 5 ,  , page 238, you say the m (}nths "begin
ning with Jant:ary," etc. I have read that the 
old year began March 1. I understand that 
September ( 7 th) , .oc tober ( 8th) , etc. , were so 
called when the year began March 1 ,  and when 
the change was made the names were left. If  
that i s  c(}rrect, should y(}u not have said,  "be
ginning ,with Marc h" ? A. Our use of the phrase 
"beginning with January" had n o  reference to' 
the , beginning (}f the year now (}r at any ' (}ther 
time. I t  happens that the year as (}rdered by 
Julius Cresar began January 1 ,  in order to 
bring the vernal equin(}x on the 25th of March 
as It  had been In the time of Numa. This was 
the 46th year bef(}re the birth (}f Christ. We 
were a sked to explain the number of days In 

( 9 949 ) A. G. H. asks how to mend tor- the months, and kept strictly to the que sti(}n FOOD ' AND DIET IN HEALTH AND DISEASE. 
tolse shell .  A. Small  pieces of good t(}rtoise 'asked. The beginning of the year on January By Robert F. Williams, M.A., M .D.  

April 1 1, 1 906. 

shell may be joined s(} as t(} form one large 1 was instituted by England in 1 7 5 2 .  Before Philadelphia : Lea Brothers & Co.,  
apparently seamless p i e c e  In the following t h i s  t i m e  t h e  y e a r  h a d  begun on March 25 . 1906.  12mo. ; pp. 392 .  Price, $2 .  
manner : S l o p e  (}ff the margins of t h e  she lls  Scot land b a d  m a d e  the change i n  1 6 00, an d  T h e  section of the book devoted to " F(}od 
f(}r a dist�nce of about '14 M an Inch fr?m France in 1 5 63.  It Is n(}t correct so far as the in H e a l th" Is interesting as being based upon 
the edge . 'Ihen place 

.
them s() that the margIlls Julian calendar goes to say that March is  the I the ,w(}rk M the Experiment Stati(}ns M the 

overla� one .another , and thus arra.nged . �ut first m(}nth. The changes in the length (}f United States Department (}f Agricu! ture. DI
them III an Iron. press 

,
and .immerse III bOI lIng 

I 
months dates from the Cresars-Julius and , gestlve processes, physio l(}gy, c(}oking, etc. ,  are 

water f(}r s (}me tIme. 'I he pIeces by this means Augustus. a dmirably treated. The porti(}n devoted to 

A N D  E A C H  B E A I U N O  T H A T  D A T E  
[See note at end of list about copies of these patents.] 

Accordion, mecbanlcally playing, A. Zuleger 817,950 Adding machine. M . Kun . . . . . . . . . . . .  _ . . . .  817,78t' Advertising device. H. A. de Rudlo . . . . . . . .  818, 197 Aerating device for pasteuriZing, Scballln-ger & Sondergaard . . . . . . . . . . . . . . . . . . .  817,875 Air brake coupling, J. S.  Farlow . . . . . . . . . .  818,11i1i 
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Air compressor strainer, W. J. Ogan . . . . . . .  817, 797 I Conveyer, H. Brown . . . . . . . . . . . . . . . . . . . . .  . Air I.'ressure and vacuity indicator, H. A. Cotton C0ill press, W. Hill . . . . . . . . . . . . . . .  . House . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817, 778 Couch or bed, combmed, E. 1\1. Hulse . . . . .  . 

s 
818,225 
818, 172 
818,250 Alkalies and zinc sulfid, manufacturing Crushers and pulverizers, preliminary caustic, C. Ranson . . . . . . . . . . . . . . . . . . . 818, 192 1 breaker for, :\1. If. V\ illiams . . . . . . . . . .  818, 328 

1:�S;��Pt!�d�p1f.ra��.s, J�', I� .. W.�k&DH: 'T: 818, 079 1 g�l�I:��t:or�eSJ.el'E? J��S�.��� . : : : : : : : : : : : : : :  �i�:�g� Toy . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  818, 061 I Cultivator, tidIng, J. A. Bean . . . . . . . . . . . .  818,071 Anesthetics, mask for administering, A. Culvert, H. G. Moats . . . . . . . .  . . . . . . . . . .  818,272 Rousseau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818, 123 I Curtain fixture, H. H. l,'orsyth . . . . . . . . . .  817, 759 Animal trap, E. Firnhaber . . . . . . . . . . . . . . . .  818,�39 1 Curta�n pole fixture, �. �. Martmdale . . . .  818,036 Ammal trap, T. A. Davis . . . . . . . . . . . . . . . . .  818, 357 Curtam pole hfter, C. S . Armstrong . . . . 817,741 Arch structure, D. B. Luten . . . . . . . . . . . . • . .  818, 386 1 Curtull1s, means foi' plaiting hanging, French Ax, foldmg, A. E. Veon . . . . . . . . . . . . . . . . . . .  817, 889 & l'lllch . . . . . . .  . . . . . . . . . . . . . . . . . .  817,968 Axle, G. M. Smith . . . . . . . . . . . . . . . . . . . . .  8 17 , 881 ' Cuspidor, Ie. A. Keiff . .  818, 096 Axle box covel', E. Denegre . . . . . . . . . . . . . . . .  817, 753 C11t out, arc ('xtingUlshIpg, E 1\1. Hewlett. 818,376 Axle box lubricator, A. G. Elvin . .  , 818,021,  818,022 Derrick, 8. P. Mitchell . . . . . . . . . . . . . . . .  817, 863 Bag cutting machine, S. H, Jones . . . . . . . . .  817, 919 DIsplay form, glovp, Lane & S" ift . . . . . . . .  818, 178 Baling hay and SImilar materials, J .  & W. DIsplay rack, A. C Wood . . . . . . . . . . .  818,329 H. North . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 932 DivIswn plate and tablet hollier, H. W. Baling press, J & W. H. North . . . . . . . . . . .  8 1 7 , 984 Andrews . . . .  . .  . . . . . . . . . . . . .  818,012 Baling press, W. R. Colman . . . . . . . . . . . . . .  818,232 Door fastener, sliding, 'V. H. Booth . . . . . . . .  818, 143 Ball mill, tubular, M. F. Abbe . . . . . . . . . . . . S18,211 Door hanger for slIdlllg doors, G. ,Yo r£elTPll 817,886 Bandages, device for facilitating the re- Door holding and Ieleaslllg device, S . S. moval of, C .  P. Williams . . . . . . . . . . . . . .  817,946 Colt . . . . . . . . . . . . . . . . .  . Bar. See Boring bar. Door securer, E. Dengler . .  . . . . . . . . . . . .  . Bar knife, W. H. Kingsley . . . . . . . . . . . . . . . .  818,263 Dough breaker, Rockwell & Llllden . . . . .  . Basins and the like, cover and trap for Dough mIXer, blead and cake, '\i\r. Robb . . .  . catch, P. Hannagan . . . . . . . . . . . . . . . . . .  818, 1 64 Draft equalIzer, R Miller . . . . . . . . . 0 • • • • • •  Batteries, system of charging storage, A. Drafting table, G 'V .  Martin . . . . . . . . . . . . .  . G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817,827 Dress shipld, E r. Davis . . . . . . . . . . . . .  . . Bearing for grinding mills, M. B(>njamIn . . .  817, 898 Dner. See Clothps drier. 

818,077 
817, 962 
818, 196 
817, 804 
818,038 
818, 271 
S 1 7,V(U 

Bearing for rod brasses, adjustable, G. S. Dye and maklllg same, blue, Bally & Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818,319 Wolff . . . .  . . .  . .  . . . . . . . . . . . .  818,336 Bearing, wheel, G. A. Anderson . . . . . . . . . . .  818,218 Electric controlling deVICe, E' L. Willard . 817, 945 Bed attachment, invalid, I. Baker . . . . . . . . . 817, 951 Electric cut out, R. H. Read . . . . . . . . . . . .  818,291 Bed, convertible sofa, G. E .  Holmes, et aI. 818, 089 ElectrIC furnace, J .  11' .  Hammond . . . .. . . . 8 1 7 , 767 Bedspring attachment, W. A. Perry . . . . . . .  818,046 Electric hOlst, P. J. Dalilllgton . . . . . . . . . . 818,078 Bedspring fastener, R, Naysmlth . . . . . . . . .  818, 187 Electric motor, C. H. Roth . . . .  . . . . . . . . . .  817,807 Bedspring frame, R. Naysmith . . . . . 818, 1 1 1 ,  818, 112 ElectrIC SWItch, H. E. Leppel t .  . . . . . . . . . . . 818,035 Bedspring support, R. Naysmith . . . . . . . . . . .  818, 1 1 3  Electric switch, Brown & Wentworth . . . . . .  818,226 Beds, Vi eight supporting device for spring, Electric transttission of intelligence, I. C .  H. Johnson . . . . . . . . . . . . . . . . . . . . . . . 817,918 Kitsee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817,921 Beehive, G. W. Mann . .  , . . . . . . . . . . . . . . . .  818,270 Electrical circuit and device, R. J. Hewett. 818, 1 69 Beer cooler, F. H. StrobeL . .  . . . . . . . . . .  818,056 Electrical device nnd circuit, R. J. Hewett 818, 170 Belt reel, D. F. Geiger . . . . . . . . . . . . . .  , . . . . .  81 8, 157 Electroplating tank, Backus & Wallace . . . .  817, 832 Beltwg, pressed, A. Kisllk . . . . . . . . . . . . . . .  818,031 1 Electrostatic apparatus, L. 1. Blake . . . . . .  817, 746 Billiard cue tip fastener, Allen & Beach . . .  818,011 EmbrOidering machIne shuttle, E. Berger . .  817, 744 Boilers, system of water regulation for Engine attachment, traction, .1. M. Bartosh 817 , 833 dash, H. Lemp . . . . . . . . . . . . . . . . . . . . . . .  818,382 1 Engine tank, traction, G. A Anderson . . . .  818,217 Book leaf, detachable, M. G. Swan . . . . . . . . 818, 130 I Engraving machine, P. V. Avril . .  818,137 to 818,139 Book, manifoldIng, A. J. Mldgard . . . . . . . . .  818, 388 Envelop, mUllIng, J. Sawdon . . . . . . . . . . . .  817,874 Boot tree and last, Zeisberger & Scott . . . . . 817, 949 Eraser, E. G. Dann . . . . . . . . . . . . . . . . . • . . . .  817,838 Boring bar, J. Riddell . . . . . . . . . . . . . . . . . . .  818, 294 Excavator, A. M. Anderson . . . . . . . 818,214, 818,215 Bottle attachment, non-refillable, E. A. Sul- ExerCIsing device, T. R .  GeiseL . . . . . . . . . . .  818, 242 livan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818,312 ExpanSIble bit, So H. Tucker . . . . . . . . . . . . . .  818, 062 Bottle attachment, non-refillable, E. A. Sul- E�eglass holder, M. J. Russell . . . . . . . . . .  818,297 IIvan, et al . . . . . . . . . . . . . . . . . . . . . . . . . . . 818, 313 Elyeglass mounting, A. S. Weaver . . . . . . . .  818,006 Bottle, non-refillable, Lutz & FrIede! . . . . . . .  818,181 Eyeglasses, G. L. Wilhams . . . . . . . . . . . . . . . 818,325 Bottles, flasks, and the like, manufacture Faucet knob, H A. Rueter . . . . . . . . . . . . . .  817,993 of, P. Wagret . . . . . . . . . . . . . . . . . . . . . . . . 818, 134 Feed regulatOl, .J R. Hendrrx . . . . . . . . . . . . 818. 375 Bracelet, J. M. Clark, 2d . . . . . . . . . . . . . . . . . .  818, 146 �'eedlllg device, tune, L. A. Stahmer . . . .  " 817, 884 Brake, J. W. Tapp . . . . . . . . . . . . . . . . . . . . . . 817, 942 FertilIzer dlstllbuter, J. S. Kemp . . . . . . . . . 818,098 Brake hanger, C. K. Pickles . . . . . . . . . . . . . . 817,871 Fertilizer dIstrIbuter, vV. Torres . . . . . . . . . 818,396 Brake hanger, E. H.  Scofield . . . . . . . . .  , . . . 817, 994 I" ilter, G. Klumpp . . .  . .  . . .  . . . . . . . . .  818, 264 Brake shoe, C. W. Armbrust . . . . . . 817,893, 817, 894 Filter press, M. I�kenberg . . . . . . . . . . . . . . . 818, 154 Brake shoes, maldng, W. D Sargent . . . . . 818,300 !1'mger exerdscr, U. G Ansoll . . . . . . . . . .  818, 332 Breakwater, floating, T. D. Cook . . . . . . . . . . 817, 904 Fire walls, metal sheathing for, '\i\.T. R. Rose 818, 122 Brick kiln, oil burning, R. South . . . . . . . .  818,129 Firearm, Go W. Gruver . . . . . . . . . . . . . . . . . . 817, 764 Brick, manufacture of, G. A. Riddle . . . . . . .  817, 988 Firearm, J. L. Saget . . . . . . . . . . . . . . . . . . .  817, 937 Bronzing of printed matter, deVIce for fa- ,F'irearm, Kolb & Foehl . . . . . . . . . . . . . . . . . .  818, 177 cilitating the, If'. Janonshek, .Jr . . . . . . .  818,091 Firearm, magazme, G. L. Smith . . . . . . . . . .  818,395 Brooder, W. V .  Jacobs . . . . . . . . . .  . . . . . .  818,028 �'Ish dressing means, E A. Smith . . . . . . . . . .  818, 305 Broom bridle, C. A. Hall . . 817,971 Fish Ime reel, H. H. Richardson . . . . . . . .  817, 987 Brush, air, L. Walkup . . . . . . . . . . . . . . . . . . .  817, 81 9  Flue or tube cutter, Amos & Jones . . . . . . .  818,213 Brush, bottle waster, B. Gohrband . . . . . . . 818, 086 Flue swagmg and plugging machine, W. R. Brush, tooth, C. R. Stevenson . . . . . . . . . . . .  818, 000 Barnes . . . . . . . . .  . ,  . . . . . . . . . . . . . . . . . . .  818, 337 Buckle amI loop, wire, J. C. Moore . . . . . . . .  818,041 Fluid pressure brake, R. H. Blaekal! . . . . .  817, 953 Buckle hook, W. 'V. Reid . . . . . . . . . . . . . . . . . 818, 292 Fluid pressure brake and other apparatus, J. Buckle, strap, P. H. Burke . . . . . . . . . . . . . . . . 818,074 N. Weikly . . . . . . . . . .  , . . . . . . . . . . . . . . . .  818, 320 Bung and seal closure for casks, H. Gerike 817,970 Fluid pressure engine, E. Roach . . . . . . . . . . 818,121 Burial casket, A. Belair . . . . . . . . . . . . • . . . . .  818,220 E'lushing apparatus, J. W. Minton . . . . . . . .  818, 185 Burning fuel and other materials, Robeson Folding machine. A. R. Nauer . . . . . . . . . . .  817,929 
& Bettington . . . . . .  . ,  . . . . . . . . . .  . ,  . . . .  817,990 Foot rest, E. Galbraith . . . . . . . . . . . . . . . . . . 817, 969 Burnishing machine, F. K. Hatfield . . . . . . . •  818, 1 67 Fork scraper, Kormil & Radloff . . . . . . . . . .  818,100 Bust supporter, L. B. Lyon . . . . . . . . . . . . . . . .  818, 104 Fouling, treating surfaces to he protected Cabinet, G. H. Herrnecker . . . . . . . . . . . . . . .  818,248 from, R. Bell . . . . . . . . . . . . . . . . . . . . . . . .  817,743 Cabinet, credit, Ellett & Vick . . . . . . . . . . . . .  818, 083 Fruit picker, J. T .  Bell . . . . . . • . . . . . . . . . . .  818, 342 Cables, etc. , system for supporting, E. Fuel from peat by means of the electrIc Lodder . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  818,269 currel1t, produ<1ng, ;T. B. l'Wl$!!ey .. .. ... &1"1,899 Calculating machine, interest and percent- Fumigating plants, R. Hand . . . . . . . . . . . . . .  817, 849 age, W. M. Braly . . . . . . . . . . . . . . . . . . .  818,222 Furnace, W. G. Wise . . . . . . . . .. . . . . . . . . . . .  818, 398 Camera attachment, R. A. Woodall . . . . . . . 818,136 Furnace for burning pulverized fuel and Can body machme, locked seam, J. H. Mc- other substances, Robeson & Betting-Elroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818 , 1 09 ton . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  817, 989 Can making machinery, J. H. McElroy . .  . ,  818, 110 Game apparatus, H. Medley . . . . . . . . . . . . . .  817, 928 Can opener, C. A. Phillips . .  , . . . . . . . . . . .  817, 799 Game apparatus, F. Siedel . . . . . . . . . . . . . . . .  818, 126 Cans, device for closing the caps or covers Game board, R. F. Elburn . . . . . . . . . . . . . . . 818, 237 on friction top, E. D. Murphy . . . . . . . . . 817, 865 Game device, A. Ehebald . . . . . . . . . . . . . . . . .  818, 15:3 Candy cutter, G. B. Jacobs . . . . . .  . . . . . . .  817, 854 Garment supportl'r, C .  W. Waldo . . . . . . . . . 818, 064 Car CQuplings, emergency knuckle for, Gil- Gas burner, acety lene, J. B. Carroll . . . . . .  817, 750 man & Brown . .  . . . . . . .  . . . . .  . . . . .  818, 369 Gas burner, inverted lIlcandescent, M. Kay 818, 255 Car, derrick, S P. Mitchell . . . . . . . .  817, 862, 817, 864 I Gas, burning acetylpne, J. B. CarrolL . . . . .  817,751 Car draft rigging, railway, J. M. Waugh . . 818, 066 Gas cheek pad, E. A. Yalllell . . . . . . . . . . . . 818, 069 Car dumping deVice, automatic, Hansen & 1 Gas furnace, D. A. Ebinger . . . . . . . . . . . • . . . .  818,151 Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 972 1 Gas furnace or col;;:e oven, H. Koppers . . . . . 818,033 Car grain door, railway, E. J. Noblett . . . . .  817, 983 I Gas -mantle, incandescent, M. Koblenzer . . . .  818,032 

g:�, si;;ea�"ear� �stF. Csm'{;i., Pi�r� . : : : : : . . . . ���:n� 1 g:�e,PIX�ui��le�' .�' . ������ .

. 

: : : : : : : : :  . . .  : ��Hgg Car step, N. A. E. McLendon . .  . 818,279 Gear, reverSlllg, C. H. Swartz . . . . . . . . . . . . .  817,817 Car underframing, Williamson & Pries . . . . .  817,947 Gear, transmiSSIOn, ",.,.. Folberth . . . . . . . . . . .  817, 908 Car wheel flange lubricator, A. C. Love . . . 818, 384 Glass articles, apparatus for manufacturing, Cal' wheel, mine, J. J. McCully . . . . . . . . . . .  818,108 J. H. Croskey .. . . . . . . . . . . . . .  817, 835, 817,836 Car "indows, safety lever frame for, W. I Glass blo\\ ing machine, A. L. Bingham . . . .  817, 745 Gatzen . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  8 18 , 1 56 1 Glass, prism, F. L. O. Wadsworth . . . . . . . . .  818,208 ('arbon sheet holder. H. W. Hedges . . . . . . . .  817, 769 , Glass rolling machinery, E Beetlestone . . .  818,141 Carbllreter, A. S. Comstock . . . . . . . . . . . . . . .  817 ,903 Glass sheets, apparatus for the manufacture Carbureter, C. Stute . . . . . . . . . . . . . . . . . . . . . 817,941 I of, F. L O. Wadsworth . . . . . . 818, 209, 818,210 C'arbureter, Verret & Palmer . . . . . . . . . . . . . 818,207 1 Glohe supportmg device, J. P. Litsey . . . . . .  818, 103 Carbureter, G. Tresenreuter . . . . . . . . . . . . . . . 818, 397 I Gold and other valuablp metals from water g��� �����dUCr�g Ein��?�:� p'a:tt�'r;;," A'. " D'. 818,090 
I ��d J'�rl��ldliq�.Ids, 

0 � ��I.�1�:�� . .  �����' . . ?: 818, 174 Moniot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 792 Goods, automatic collectlllg and hoisting of, Canhng machine lap feeding device, Scho- P. ,V. Sieurin . . . .  . . . . . . . . . . . . • . . .  817,811 
1 �eld & Re.eder . . . . . . . . . . . . . . . . . . . . . . . . .  818, 302 Governor for steam enginps, emergency, O. ( arner, V FIlteau . . . . . . . . . . . . . . . . . . . . . . 817, 842 I F. Bruman . . . 0 • • • • • •  • •  • • • • • • • • •  818, 345 Cart, J. 1.  Valle . . . . . . . . . . . . . . . . . . . . . .  818,205 , Grinding mill, grain, M. R. Martin . . . . . . . .  817,859 Cask repairing device, J. Majoros . . . . . . . . . .  817 980 Gromets and similar articles machine for Casket fastener, F. P. Brining . . . . . . . . . . .  818,224 '  setting, A. E. Jones . .  . ' . .  . , .  . . . . . . .  817, 780 Ca8ter, ball, C. D. Dunham . . . . . . . . . . . . . 818, mm Gun carriage, A. H. Emery . . . . . . . . . . . . . .  817, 841 Casting apparatus, metal, A. C. & T. J. I Gun mounting, recoiling, Dawson & Buck-Clark . .  . .  . . . .  . .  . . . . .  ., . . . . . . . . . . . . . . .  818, 076 ham . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  818, 358 Cement blocks and the like, machine for Hair pin, C. L. Durboraw . . . . . . . . . . . . . . .  817,839 making, W. P. Elmore . . . , . . . . . . . . . .  817, 964 Hanule. See Vessel or receptacle handle Cement kilns, operating, H. L. Doherty . . . .  818,018 Harness, C. C. KIng . . . . .  , . , . . . . . . . . . . .  : . Cement, etc . ,  meehine for manufacturing Harrow, rotary, 0 SmIth . . . . . . . . . . . . . .  . pipes or conduits from, C. Girardot . . . .  818, 158 Hat, Jo Taylor . . . . . . . . . . C�ment post, L. Christensen . . . . . . . . . . . . . .  817, 752 Hat pin, T E. White . . . . . . . . . . . . . .  . . . . C�gar machine, A. Shedlock . . . . . . . . . . . . . . .  817, 809 Hats, paper clip for, W. H. Holston . . . .  . CIgar machine cutting mechanism, A. G. Hay load('r, D. K. Swift . . . . . . . . . . . . . . . . .  . . Woodford . . . . . . . . .  . . . .  . ,  . . . . . . . . .  817, 830 Heater, J. J IUngel . . . . . . . . . . . . . . . . . . . .  . . Oigarette and makIng same, N. Du BIUl . . . .  8 1 8 . 150 Heater, H H. Brandes . . . . . . . . . . . . . . . . .  . Cigarette making machines, automatically Heater, J. D. Erskine . . . . . . . . . . . . . . . . .  . regulated feeding apparatus for, R. A. Heating apparatus, hot water, T. H. Jane . 

818,260 
818, 307 
818, 3 1 4  
81S, �23 
818, 380 
818, 077 
817,757 
817, 1)00 
818,085 
817,555 . S!oan, et al , . . . . . . . . . . . . . . . . . . . . . . . . 817, 880 Heating apparatus regulating device, W. H. CIrCUlt breaker, hIgh tension, R. H. Read . 818, 290 Kirnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 783 Cisterns and tanks, mosquito guard for, Hinge, blind, J. H. Poole . . . . . . . . . . . . . . . .  818, 285 .B . C. 1yIire . .  ,' . . . . . . . • . . . . . • . . . . . . . • . .  818, 389 Hinge, drop and cellar door, W. M. ,  W .  I , Cham machme sphttel' bit, T. S. Hardesty 817, 850 & II. D. Boulden . . . . . . . .  . . . . . . . . . .  . Chair. See Railway -chair. Hinge, lock, J W. Dwyer . . . . . . . . . . . . . . .  . Chair amI couch, combin(>d, C. S. J. Stev- Hmge, temporary, H. H. Greene . . . . . . . . .  . eps . . . .  . " . . . . . . . . . . . . . . . . . . . . . . .  817,816 Hog scraper, E Rawson . . . . . . . . . . .  . ChenIlle bindings or trimmings, machine for HOist, G. VV. Bollman . . . . . . . . . . . . . . . . . .  . 

1 
making, E. P Eversmann . . . . . . . . . . . .  817, 965 Hoist, E. W. Marshall . . . . . . . . . . . . . . .  . Chuck, H. P. Richards . . . . . . . . . ,  . . . . . . .  817, 936 Hoists and the like safety mechanism for Clamping device, Brown & Rhodes . . . . 0 • • •  818, 227 J T. Horton '. .  . . . . . . . . . . . . . . .  : Clay, treating, E. S. Powers . . . . . . . . . . . . . .  818, 287 Hoisting apparatus, C. T. Painter . . . . . . .  . Clays con�aining gypsum, treating, K. Hoisting mechanism, D Abrey . . . . . 0 • • •  SakuraI . . . . . . . . . . . . . .  , . .  . .  . . . . .  . .  818, 124 Horse detacher, �' J Humbert . . . . . . . .  . CleanIng and polishing device, W. J. M. Horseshoe, C. A. Ready . . . . . . . . . . . . . . . . .  . 

817, 748 
818,081 
817, R45 
817,'l'13 
817,747 
817, 790 

817 , V 1 6  
818, 1 1 5  
81 8,212 
81 8 , 1 7 6  
818,049 Hames . . . . . . . . . . . . . . . . . . . . . , . .  . . . . . . .  817,766 Hose conpling 01' connector, Tredtin & Gros-Clock, W. E. Porter . . . . . . . . . . . . . . . . . . . . .  817, 803 bernt -. . . . . . . . . . .  . .  . . . . . .  ' "  81 7,81 8 Clock. elec�ric, G. H. Andrews . . . . . . . . .  817, 892 Hot water heat!'r, Coppridge & Stultz . . . . . .  81 8 ,�55 Clothes drIer, E. Butler . . . . . . . . . . . . . . . .  818,228 Hotel regIster, J . P. Hart 817, 851 Clutch, friction, E. E Andrews . . . . . . . . . .  818 331 Hub, D. E Barton . . . . .  . . .  . . . . . . . .  81,'!, 340 Coat holder. W. Dovle . . . . . . . . . . . . . . . . . . . . . 817. 755 Hydlocarbon vapor burner, W. Kemp . . . . .  818 ,256 Coffin fastener. Brining & Stackhouse . . . .  818.223 Ice creeper, D. L. Pickett . . . .  . .  , . .  �17. S00 Coffin fastener, C. A. Conklin . . . . . . . . . . . 818,233 Ice crepper, 0 F Leibert . , . . . . . . . . . . . .  8 1 7 , £>77 Coin holding and delivering machine, J. W. Induction motor, D. C. Jackson . . . . . . . . . . . .  818, 027 Meaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817 ,927 Infants, inclosure for, S. L Morse . . .  . .  818,1.06 Coke oven, H. Koppers • . . .  . . . . . . . . . . . . .  818,266 Inkstand, paper holder, and pen rack com-Collapsible tube, G. M. Williams . . . . . . . . . .  817, 890 bined, L. R Johnson . .  , . . . '. . .  818,094 Combustion, method of, O. Bender . . . . . . . . .  818, 221 Insect exterminator, E. E . ,  J. 0 . ,  & .J . A. Compartment box for bottles or the like, Thompson . . . . . . . . . . . . . . . . . . . . . . . . .  . H. Phillips . . . . . . . . . . . . . . . .  , . . . . . . . . .  818, 190 Insulating cleat, H. D. Murdock . . . . . . .  . Concrete bricks or blocks, molding, W. Por- Interlocking switch, C. W. Stone . . . . . .  ' " ten . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . Ironing fold collars, machine for L. R. Concrete posts, staple receiving clip for, Heim . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  . H. Glessel . . . . . . . . . . . . . . . . . . . . . . . . . .  81 7,', 62 Irrigating ditch screen, W B Race . . . . . .  . Condenser, C. H. Wheeler . . . . . . . . . . . . . . . . .  818,322 Irrigation system. plant, T. A. Davis . . . .  . Control system, F. E. Case . . . . . . . . . . . . . . . .  818,349 Journal box, S. Haney . . . . . . . . . . . . . . . . . .  . . 

818,059 
8 1 8, 186 
818, 309 

818,247 
818,288 
818, 356 
81 8 , 1 63 

Journal lubricator, E. W. Hancock . • • . . .  818, 373 R�il JOlllt , C. E. Lundahl . . . . . . . . . . . . . . . .  818, 385 KIlns, floor brick for downdraft, Southworth Rail jOlllt. R Romme . . . . . . . . . . . . . . . . . . .  817, 805 & Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818, 3()8 Rail jOlllt, G. A Weber . . . . . . . . 817 , 821 to 817, 824 Kitchen utensil, E. H. & H. E. V ulllemot . 818, 063 Rail joint support, F. Seyhels . . . . . . . . . . . . 818, 394 Knitting machine, J. B. Hipwell . . . . . . . . . .  817 , 7 75 RaIl splIce, boltless. Sullivan & Dickinson . 818,311 Knitting machine, J. E .  Rowe . . . . . . . . . . . . 818. 295 Rails, rene"able cup for permanent way, Knitting_ machine picker mechanism, J. B. H. W. Perry . . . .  . . . . . . . . . . . . . .  ' "  818, 1 1 6  Hipwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 776 RaIlway chaIr, P. Noble . . . . . . . . . . . . . . . . . .  818,391 LaCing tip forming machine, C .  F. Pink- Railway, inclmed, W. H. Strickler . . . . . . .  817, 940 ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817, 872 Railway rail joint, G. A. Weber . . . . . . . . . .  817 , 820 Ladder, aerial, A. W. Shaw . . . . . . . . . . . . . .  818, 304 Railway rail jOint, E. P. Sandefur . . . . . . . 818,298 Lamp, oil, J .  E .  Foxlee . . . . . . . . . . . . . . . . . . . . 817, 967 RaIlway rail tie plate or seat, S . J . Grubb 818, 370 Lamp socket, incandescent, W. J. Jones . . .  818,2G3 Rail" ay SIgnal controlling circUlt, H. B. Lamp, ultra-Violet, T. B. Klnralde . . . . . . . .  817,1)76 Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818, 203 Lamps, match holder attachment for, A. H. Railway sw itch, Hoffman & Po'\\ el'S . . . . . .  818, 378 Stow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818,�01 RaIlway tie, 11. J. Weaver . . . . . . . . . . . . . . .  818,318 Land roller, J .  C. F. Keleh . . . . . . . . . . . . . . . .  818,097 RaIlway tie, metallie, R. H .  Lutz . . . . . . . .  818, 182 Lantern, J. H. Hill . . . . . . . . . . . . . . . . . . . . . . .  817,814 Ralinays, combined system of electric Last, E. C. Woodard . . . . . . . . . . . . . . . . .  0 0  • • •  bI7, ,s28 Signaling and switch setting for, B. Last, A. G. Fitz . . . . . . . . . . . . . . . . . . . . . . . 817,lJC6 O. Wagner . . . . . . . . . . . . . . . . . .  . . . . . . Last, shoe, G. Raisbeck . . . . . . . . . . . . . . . .  o .  818,0 18 Refrigerator, E. C . KindrIck . . . . . . . . . .  . Latch, A. Shepard . . . . . . . . . . . . . . . . . . . . . . .  817,878 RegIster, Dpment & Hull . . . . . . . . . . . . . . Latch, alarm, C. E. C. Edey . . . . . . . . . . . . .  818, 362 RegIster, I. S. Dement . . . . . . . . . . . . . . . . .  . Lathe attachment, C. G. Taylor . . . . . . . . . . .  817,885 HegIster, F. J. Hull . . . . . . . . . . . . . .  . . .  . lAfe saving raft, H. J. Matson . . . . . . . . . . .  818, 183 Relay, reverse current, E. 1\1. Hewlett . . .  . Lifter. See Curtain pole lifter. Retaming device, F. C. dos Passos o . .  . Lifting jack, 1. C. HutIman . . . . . . . . . . . . . . 817,917 Retort, R. ZIPSlUg . . . . .  . .  . . .  . Lifting jack, J. H. Monteith . . . . . . . . . . .  \ 818, 010 Revolvers, cyllllder stop for, 1\'1. Bye . . . , . Light extinguisher, time, Dyer & Spinney . .  817, 840 Robe, invalid 's, E. Clark . . . .  . .  . . .  . Limb joint, artificial, C. E. Krltsch . . . . . . .  817, 785 Rock drIll, R. BInnie, Sr . . . . . . . . . . . . . . . .  . Linotype machine, C. L. Grohmann . . . . . . . .  818, �43 Roller. See Land roller. 

818, 133 
817, 782 
818, 234 
818,235 
818,249 
818, 377 
818,282 
818,070 
818,075 
818,:)51 
818, 01 5  

I.Jinotype machine, M. W. Morehouse . . . . . .  818, :!74 Rolling mill, P. M. "'''eber, reIssue . . . . . . .  12,472 Liquid meter, Denny & Richards . . . . . . . . . .  818, 0 1 7 Rolling tubulal bodies or blanks, apparatus Lister attachment, C. H. Soucek . . . . . . . .  �17 , 81 2 for cross, .T. H. NIcholson . . . .  817, 79G LDcket, photograph pendant, frame, charm, Roofing plate, II Baden . . . . . . . . . . . . . .  818, 33:� and the like, T. Wilcox . . . . . . . . . . . . . .  817,944 Rotary engine, K .  A. A. Staahlgren . . . . . . .  817,814 Locking and squaring device, E. D. Allen . .  817, 740 Rotary engine, A. H. "Tright . . . . . . . . . . .  818, 399 Locks, key holding attachment for, H. A. Rotary engi1)e, traillllg cylinder head, H. A. Spager . . . . . . , . .  . . .  . . . . . . . . . . . • . . . . . .  818,199 King . . . . . . . . . . . . . . . . .  . .  . . . .  81 8 , 02 9  Log turner, S . J. Bens . . . . . . . . . . . . . . . . . 818, 142 Rovving mechamsm, bow facing, D. R. Sheen 817, 8 1 0  Loom harness motion, C. F. Roper . . . . . . . .  817, 806 Rubber soles on shoes, mechamsm for mold-Loom shedding mechanism, C. H. Draper . .  818,019 ing and vulcamzmg, T. 1\1iller . . . . . . . .  . Loom shedding motion, G. Glussani . . . .  , . . .  817,763 Ruddpr, auxillaty, W. M. Taylor . . . . . . . .  . Loom shuttle cheCk, J. Laforet . . . . . . . . . . . .  818, 034 Rule, O. E. Wscoff . . . . . . . . . . . . . . . . . . . .  . Loom shuttle spindles, device for applying Rule, bevel square, 'r s. Ross . . . . . .  . . .  
8 l 7 , 791 
81 8, 315 
8 1 7 , 401 
818,051 cops to, M.  Hellich . . . . . . . . . . . . . . . . . .  817,770 Safe or vault door seating machine, II. D. Loom stop Indicator, J. A. Collins . . . . . . . .  818,148 Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817, 774 Loom stopping mechanism, J. Coldwell . . . . 818, 352 Salt shaker, C. R. Gilh<'l't . . . .  . . .  �17, 844 Loom warp stop motion, N. Foerster . . . . . .  818, 367 Salts, making phenylglycin, Behaghel & Loom weft fork, T. Hilton . . . . . . . . . . . . . .  817,915 Schumann . . . . . . . . . . . . . . . . . . . . ,  . . . . . . .  818,341 Looping machine, S. T. Harshaw . . . . . . . . . 818, 374 Sap rcceiving receptacle, E. A. McKoy . . . . 818, 278 Lubricating system, H. W. IDlllott . . . . . . .  818, 364 Sash fastener, C. G. Seaman . . . . . . . . . . . . .  818,303 Lubricator, C. E. Graebing . . . . . . . . . . . . . .  818, 1 60 Sash opener, greenhouse, N. R. Evans . . . .  817, 758 Magnifying glasses, reflector for, C .  E. Sash trimming machine, M. E. McAfee . . . .  817, 866 Bunker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 902 Saw dressing deVIce, T. W. Roach . . . . . . . .  818, 195 Mail collection and delivery box, J. I Full- Saw jointer, A O. Reppeto . . . . . . . . . . . . . 818, 121) wood . . . . . . . . . . . . . . . . . . . . . . . . . . 818,241 Saw swage, S. T. Lipsey . . . . . . . . . . . . . . . 818, 179 Marble manufacture of plates or slabs imi- Sawing machllle, W"Itcher & Harvey . . . . . . 817,948 tuting, O. Devillers . . . . . . . . . . . . . . . . . .  817 963 Sr"illill catrIages, set works for, W. II Match box, R. L. Heafer . . . . . . . . . . . . . . . . . . 818:246 Trout . . .  . . . . . . . . . . . . . . .  817, 888 Match box, B M. Whlteker . . . . . . . . . . . . .  818,324 Scaffold, D. Leuz . . . . . . . .  . . .  . .  . . . . . . . .  818, 268 Match scratcher, G. A. Smith . . . . . . . . . . .  817,995 Seuffold, hangman ' s, J. C. Smith . . . . . . . . . 8 1 8 , :�06 Mattress, cushion, etc . ,  pneumatic, R. A. Seale, puce, J. Hopkinson . . . . . . . . 0 • • • • • •  817,777 Whall . . . . . . . . . . . . . . . . . . , . . . . . . . . . . 818,321 Scoop, weighlUg , E. L. & A .  L. Heizer . .  81 7,9H Measuring drum, G. A. Bronder . . . . . . . . . . .  817 , 834 Scraper, H.  P. Barker . . . . . . . . . . . . . . . . .  818 , 1 4U Measuring instrument, electrical, J. C Scraper, land, 0 Stark . . . . . . . . . . . . 817, 999 Gano . . . . . . . . . . . . . . . . . . . .  817, 84:3 Screening apparatus, H. L. Kent . . . .  817,975 Measuring lllstrument, electrical, J . M. Scre\-\-' thlead cntter, L. A. Westman . . . . 818, 007 Lea . . . . . . . . . . . .  . . . . . . . . . . . . .  817. 857 �( ruhber 01' brush, A. Thollander . . 8] 8, :31 6-Measuring instrument, electrical, J. Patrick 817, 869 Seal, B J. Brooks . . . . . . . . . . . . . . . .  . . . .  8] 8, 344 Metal heati.ng apparatus, F. J. Clinch- Seals of the bungs or other ('}OSUIPS of Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8] 8 , 147 casks, device for p1'0tecting the, H. Metallic compounds, manufacture of, S. Gcnke . . . .  . . .  . . . . .  . . .  . .  . . 8 1 7 , 910 Parfitt . . . . . . . . . . . . . . . . . . 0 • • • • •  , " • • • • •  818,044 Seed cleaning machine, clover, T. M. Prine 818, 1 18 Metallic tie, J. A. Wilkinson . . . . . . . . . . . .  818, 067 Self-heating can, G. S . •  Jewett . . . . . . . . . . 818, 092 Mete", J. A. Tilden . . . . . . . . . . . . . . . . . . . . . .  817, 887 Separator, G. A. Anderson . . . . . . . . . . . . . . .  81 8,216 Mining, A. G. Parker . . . . . . . . . . . . . . . . . . . .  818, ] 88 Separators, driving mechamsm for centri-Miter boxes and the like, clamping attacb- fugal, W. C. Hartmann . . . .  . . . . . . . .  817,913 ment for, R. L. McCartney . . . . . . . . . . . .  818, 275 Sewage treatlOg apparatus, M. V. Smith .  817,996 Miter clamp, R. Dunne . . . . . . . . . . . . . . . . . . .  817,906 Sewing cabinet, V II. Bogardus . . . . . .  . 818,073 Mold filling device, d. A. Johnson . . . . . . . .  818,09:� Rewing machl11e thread measuring mechan-Mold opening tool, A. G. Woodford . . . . . . . .  817, 829 ism. boot and shoe, 1\1. 'I'. Denne . . . . . . 81 8,360 

�m��gg 
Pg�!J:r,a�&�:: f¥r:, �:��iii���i�� : : :  m:�g� ��r�t�aeJfl�fr:�e,:��;!��b?�, . .  �:.�e����l��' · : m:m Mower, lawn, T. S. Sayre . . . . . . . . . . . . . . . .  �i�:�gr �hIP constl'Uction, .J Kldd . . . .  . . . . . . . 818, 259 Music turner, C. Christiansen, et al . . . . . . . .  818, 350 Shoes, antislipPl11g device for, W. P. Clug-Musical instrument, mechanical, C. A. sten • � . . �. . . .  . . .  . . . . . . .  0 • • • • • • •  Kuster . . . . .. .. . . . . . . . . . . .. . , .. . , . . .  817, 856 Shutter worker, A. M Burnham . . . . . . . .  . .  MUSical Instrument, stringed, E. A. Randall 818, 289 �:��e�i;nr"':O;�i!m,'\. DiJ B��'Sngham . .  

�Sed6�'rn���· ' R�' 3:' �1��g� · : : : : : : : : : : : : :  ���:��� SIgnalIng sy stem, space, C 1) Ehret . . .  . Oil feeding or charge delivering device, H. Signalmg through spac(�, C D. Ehret . . . . . O. & H. E Spade . . . . . . . . . . . . . . . . . . . . 817,997 SilO, J. D. Powell . .  . , . . . . . Oil press, C. Nelson . . . . .. . . . . . . . . . . . . . . .  817, 930 ����t f����cr�' J' fv.J F,��,l!�g��an . . . .  . . 

g�� PJ����ng.�t��e�.r B;iie;"ty'n:� ' : : : : : : : : : :  m:�� Slideway, spIral, W. H. Logan . . . . . . . . . .  . . Ores, electrical apparatus for determining fl.moke consumpr, B HaIgh . . . . . . . . . . . . .  . the location of metalllc, F. H. Brown . 8 1 7 , 749 ��:�' �Oa:�ed�vii,le. �'ar:��? .j "  Re'I�h�;.t : : : 
�!���g�a�le;r'E�'�rb�<;:;�t��k : : : : : : : : : : : : : :  ���:g� Snap SWItch, F. W. Sanford . . . . . .  . Packlllg ring for shafting, W. L. R. Em- Snow melting machine, J. F. Blake . . . . . .  . met . . , . .  , . . . . . . . . . . . . .  . . . . .  81 8 , 365 Soap holder, C. H. Plllches . . . . . . . . . . . . .  . 

817 ,958 
818,346 
8 17. 90 1 
8 1 8 , 244 
81 R, 2;::;a 
8 1 8 , ;36.3 
S 1 7 , 9k6 
�17, 7H5 
817 , 7 1l 1 
818, :;83 
818,024 
818, 330 
8 1 8 , 193 
8 1 8, 299 
818,072 
817, 985 
818, 004 Packing rod, O. J. Garlock . . . . . . . . . . . . . .  81 8 , 023 ���p tl��d��rn�ta;�hO��l:�nr', '�: C. & '  T .  ' 0. Pallttro::'J�in� . .  ��� . .  ������I�� . .  

t.o.o�, . . .  ':: . .  �: 817, 955 Meredith . .  . .  . . . .  . .  . .  . . .  . . .  ' "  818, 105 Paper cutting machine, W. J. Ward . . . . . . . .  8 1 8, 065 Soiderlllg machine, can, H. Dlecks . . . . .  81 7 , 7 54-Paper pulp. manufacture of, des Varannes Sole for shoes, antIslipping removable, J. 
& de Vains . . . . . . . .  " . . . . . . . . . .  818,206 M. Hoffman . . . . . . . . . . . .  . . . . . . . . .  818,173 Paper pulp refining engine, M. A. Mills . . .  818,039 Sound box, C. A. G. Pritchard . . . . . . . . . . . 818, 1 19 Paper pulp, terpenes, and resinous sub- Sound Ieproducer or intensifier applicable stances, treating wood for the produc- to phonoglapi1s or gramophones, etc , tion of, Craighill & Kf'rr . . . . . . . . . . . .  817,960 C. A. Parsons . . . . .  . . . . . . . . .  . .  Paper rolls, machine for making plugs for, Spark plug, B. W. Hallstead . . . . . . . . . . . . .  . 

E. Carver . . . . . . . . . . . . . . .. . . . . . . . . . .  818,01 6 Speed indicator, R. Plummer . . . . . . . .  . . Paper strips, process and apparatus for mak- Speed regulator, J. Oler, et al . . . . . . . . . . .  . Ing metal coated, G. Braunleln . . . . . . .  818,144 ������o�, Jc. G,v.Eap:rk�" : . : : : : : : · .  : . : . . . .  

�:��n�. dE�ik�p:r .�: . �??������ : : : : : : : : :  �i�:§�� Spring brace, C D. Brouyette . . . . . . . . . . .  . Pen, drawing, A. Mertes . . . . . . . . . . . . . . . .  817,861 ����r�, wb����, lJ:,'. �: ��!�o�� . : : . : . . . : : : : : : 
i�g�gi��i�a��;���;':�e:D�I;;��i ������ : :  m:�g! �i:����, h����w�' r ��it�;�tl;oi�';'�;;;: " ' "  PhotographiC developing apparatus, C. E. 818, 895, 817,896, 817, 897, 817, 952, Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817, 768 Step joint, G. A.. vVeber .. . . . . . . . . . . . . . .  . Photographs or pictures, mounting, J. 1\'1. Step or mat, C. Ddhlstrom . . . .  . . . . . . . . . Elliot . . . . . . . . . . . . . . . . . . . 818 ,084 ����T ���\�nf.es�a�hd��:[�b�: r: a�icRi�h ' : : PJcker. See Fruit picker. Stool, milkl1'lg, H H. Kagey . . . . . . . . . . .  . 

817, 868 
818, 372 
8 1 8 , 1 1 7  
8 1 8 , 281 
8 1 8,082 
818, 392 
B 1 7 , 954 
817, 934 
817,991 
817, 882 

818, 339 
817,825 
817, 837 
8 1 7 , 847 
81 8, 29:1 
818,254 �mngan%,ei:�le�he��;'n�in:' m���ll�:::s S: · ' A: 8l 8 ,327 Stop motwn for high speed machines, W. 

PiPeH����ii:g . f�; '  ��t�� ' 'ci�s�t�: ' et� , Co 817, 852 1 �tov: dr�����:�11l;'1'e'1;t, ���k: 'J ii.' Th���lil;s �i�;6g� F. Plunkett . . . . . . . . . . . . . . . . .  . .  818,393 StudHar���ss . . .  f�s:��e�, . a�� . .  t�e . . .  li��, . . . �: p1pesj�����s, to�� to:hrEf�ss��� . .  ��� . . 

p.i;rCing 
81 7,876 Suspenders, stocking. A. "Taldroper . . . . .  . Piston rod connection, C. T. l\fcElvaney . 818,277 Switch I ecevtacle, G II. Metheany . . . . . .  . Playing ball, H. Ritchie . . . . . . . . . . . . . . . .  818, 050 ��b��� S��a�r:lfi�g �a��ZUleWSki . . . . . . .  . 

818,087 
818,317 
818, 387 
8 1 7 , 860 

�n:��: �w!lr���g���s B. ' iri.' By� ' : : : . .  : : : : :  ���:�:� Tablet machine punch holder, E. L. RlCh-Plow, J. H. Moore . . . . . . . . . . . . . . . . . . .  817, 793 Tak:�� ���anism," N PO\\f:'l' ' �  . .  : : . : : ' : :  �i�;6�i �oe�ina1i�gZvh��I, ATh��d�S�ar�i� . : : . : . : 0 : 818,219 Tank, O. Hjelkrem . . . . . 0 . . . . . . . . . . .  818,088 Poison distributer, F. Splittstoser . . . . . .. ���:�r� �:l:����� �V;���l'g(�� ;l:u(;q);-'l�st(:l" fo'r, " E'. 
818, 145 

i��!:}��Ji:J!:������I:ti�::� : :  �;l;��;�� m;��� Tele�I;O�:a�:x(ba�geR, �ultIiJi,: ';Wlt�hb��;d 817 ,9G9 
mechanism for, M. Altstock . . . . . . 0 • • • •  81 7 ,891 Tele��r�n:f.e;Ch!�e��(��g l�g��teli�g '�pp��'at�; 817 , 781 

�����, ���h��ean:r°,t;:':th� o�lo;::ns;";it't;�g; 818,366 for, C. E WrIght . . . .  . . . 818, 008 
W. Stanley . . . . . . . . . . . .  817, 998 Telephone sWItch hoards, supPl'visory signal Power transmission device, non�grinding, for, F. R l\1cBprty . . . .  8 1 7 , 867 D. S. Grant . . . . . . . . . . . . .  . . . .  . . .  8] 8 , 1 6 1  Telephonic u?peatpl', 1\1 GaIly . . . . . .  S17, 761 Power transmission mechanism, R. A. Mor� Tplephonic serVIces. mf,'tpring of. 1. Kitsee 817,920 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818, 1 07 Telescope, C Soulas . . . .  . . . . .  818, OG5 Preserving foods, means for. J. M Cole . . . .  81 R , 353 Telescope ('asing, pnsm, 1\1. Berger 818, 014 Press registering device. W. J. Ramsaier . .  818, ] 91 Theatrical devicf', H :H PettIt . . " 818, 1 89' Printing press gripper and mf'ans for operat- Thread cuttmg die and making thp same, lng samp, M. J. Barnett . . . . . . . . . . . . . .  818,338 J. Elder . . . . . . 818, 020 Printing press Inking arrangement, G. P. Thread cutting maf'hme gearing. H W. Fenner . .  . . . .  . . . . . . . . . . . . . .  . .  . . . . .  818,238 Thre��\�� �arhme, F' .J Wood : . . . . . .  �i�:�M' ��gg�ll��' a�ta.%in��tlor· b�at�: . A: . in: . iia��k m:��g Threshing ma('hme !lax, II H. Lamont 818, 101 Propeller for marine vessels, L. D. Mallory 817,981 Tbres:hmg machin{>s, rotary beater for, Propelling and steering apparatus for boats, Tie N��:�f' & m�����cturing machmc. 'V .  

817, 931 

PUll��:"�����di�'g, "i. tostN��i ' : : : : : : : : : : : ��g�g McKee . . . . . . . . .  . . . . . . . . . . . . . . . . . Pulley, sash, D. G. Clark . . . . . . . . . . . . . . . . 818,231 Tile mold, undercut, V\'''. H. Cammeyer . . .  . Pulley, sash, Ballew & Mead . . . . . . . . . . . . . .  818, 335 TIre, C. �flller . . . . .  . . . . . . . . . . . . . . . .  . Pulley tackle, E. & P. GuitP! . . . . . . . . . . . .  817, 848 Tire, vehicle, W. Christy . . . . .  , . . . . . . . .  . Pulp screen, C. E. Chapman . . . • . . . . . . . . .  818, 230 Tire, vehicle, R. Wright . . . . . . . .  , . . . . . .  . 

817, 795 
818, 348 
818, 1 84 
817, 957 
818, 400 Pump, E. W. Stroup . . . . . . . . . . . . . . . . . . . .  818,001 Tires, griD tread for pneumatic, A H. Pump rod balance, J. McKay . . . . . . . . . . . . 817. 794 Parker, Sr . . .  . .  . . . . .  . . .  817,933 Purse. book, E. L. Sweet . . . . . . . • . . . . . . . . .  818,202 Tool starting mechrnism, pneumatif', R. T. Puzzle, W. W. Smith . . . . . . . . . . . . . . . . . . . .  818, 1 28 Mickle . . . . . . . . .  . . . .  818.037 Radiator dust detlector and catcher, R .  Toothpick, A. E Lickman . . . . . . . . . . . . . .  817,978 Hawkins . . . . . . . . . . . . . . • • . . . . . . . . . . . . . .  818,026 Torpedoes on vesspls, means for carrying Radiator tubes, machine for making, Stolp and handling, T. J. l\foriarity 0 • • • • • • •  & Wright . . . . . . . . . . . . . . . . . . . . . . . . . . .  817 ,939 Toy, C. W. Lanyon . .  . .  Radiator tubes, making, Stolp & Wright . . .  817,938 Toy, .J. Ungerman . . . . . . . . . . . . . . . . . . .  . Radiators, auxiliary apparatus for supplying Toy, dancing, R. Helmer . . . . . . . . . . . . . . .  . steam to, T. A. Fontaine . . . . . . . . . . . .  8 1 7 , 909 Toy . mechanical. R. Helmer . . . . . . . . . . . . 

818, 39(} 
818, 102 
818, 132 
817, 772 
817,771 
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E ngi ne a n d  Foot Lathes 
M A C H I N E  S H O P  O U T FITS, TOO LS A N D  
S U PP L I ES. BEST MATERIALS. B E ST 
W OR K M A N S H I P. CATA LOG U E  F R E E  

SEBASTIAN LAT H E  CO . . 1 20 Cu lvert St . , C i ncinnati. O .  

Low Rates to California and Return Via 
'l'he N ickel Plate Road. 

Tickets on sale aaily April 24th to May 4th. Good 
return limit and stopover privileges. Before arranging 
for your trip write A. W. ECCLESTO N E, D.P. A., 

385 BrJadway, New York City 

We make motors, generators, dy· 
namos, and supply complete Ollt� 
fits, Including gas and ga.soline 
engine for mills, factones and all" 
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H. P. !tnd from 10 to !,001) light 
capaclty. Wri t<: tor complete 
catalogue everythmg electrIcal. 

NAT I O NAL STAM P I NG 
AND E LECTR I C  WORKS 

Statio n  U ,  Ch icago 
HOME MADE DYNAMOS. - SCIEN-
TIF IC AMERICAN S UPPLEMENTS 1 6 1  and 600 contain �!g�:lt�t ':�l�I'l3.u�h

& f��m�:::'ts�· Bf�!����,
cf,�t,: 

York City, and all newsdealers. 

WORK SHOPS 
01 Wood and Metal Workers, witb
out steam power, equipped with 
BA R N E S '  FOOT POW E R  
M AC H I N E R Y ____ .... 
allow lower bids on jobs, and give 
g'reuter profit on the work . Machines 
sent on trial if desired. Oatalog Free. 

W F &. J O H N  BA R N ES CO. 
Established 1872. 

1 9 9 9  RUBY ST ROCKFO R D .  I L L .  

A G O O D  I N V E S T M E N T 
For $1."a .;';,'in';,i�,�e���.

y
o'i,�g��rth

n
��ff;�ta:gJ: tions for le-arniDg' 

TELEGRAPH 
OPERATING. 

A fascmating study 
that will enable you 
to earn good wages 
Send for our catalog. 

Estab!ished 1879. 
20 Park Place New York 

" O N  T H E  L E V E L "  

Transformer, C .  A.  Loh r • • . . . . . . . . . • . . • • . .  817 ,926 
Trestle, telescopiC, Turner & Hausman n . . 818,005 
Trolley head arid current collector, J.  E. 

Greenwood . . . . . . . . ' . . . . . . . . . . . . . . . . . . . .  817, 846 
T rolley pole , _  automatically tripping, T. H. 

Mars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817,858 
TrUCk, T. H.  Hugbes, e t  al . . . . • . . . . • . . . . .  817. 779 
Truck, G. M .  Williams . . . . . . . • . . . . . . . . . .  818, 326 
Truck, auto-aerial ladder, H. T. Kingsbury, 

818,261, 818,262 
Truck bolster, C.  A.  Lindstrom . . • . . . . . • •  817, 789 
Trunk harness, G. W. Jones . . . . . . . . . . • .  818,251 
Tube cutter, A. Warren . . . • . . . . . . . . . . . . .  818, 135 
Tug holder for sWingletrees, O. S. John-

ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818,095 
Turbine governor, elastic fluid, J. Wilkin-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 818,008 
Ty pewriter, pneumatic, M .  Soblik . . . . . , .  818,200 
Typewriting machine, m. F. Kunath, 

8 1 7 , 923, 8 1 7 . 924 
Underfeed furnace, W. R. Wood . . . . . . . . . . . 818,010 
Universal joint, J. v. Koroknay . . . . . . . . . •  817 , 922 
Uterine dilator, C. F. Hausmann . . . • • • . . .  81 7,973 
Valve, W. T. Sears . . . . . . . . . . . . . • . . . . . . • •  818, 054 
Valve apparatus, F. Grinnell . . . . . . . . . . . .  817,911 
Valve, balanced hydraulic, F. Hennebohle . 817,773 
Valve, fluid actuated. W .  O. Pelbam . . . . . .  818,284 
Valve gear, VV. H artmann . . . . . . . . . . . . . .  818, 1 66 
Vehicle lining, traction, F. W. Kennedy . . . 81 8,257 
Vehicle running gear, R. B .  Sheridan . . . . 817, 879 
Vehicle sleigh runner attacbment, J. J. & 

T. E. Nicbolson . . . . . . . . . . . . . . . . . . . .  817 ,982 
Vebicle wheel, F.  J. Lancaster . . . . . . . . . . 817, 787 
" ehicle wbeel, J.  C .  Schleicher . . . . . . . . . . . . 818, 198 
Vending apparatus, coin controlled liquidt 

E. W. Lindgren . . . . . . . . . . . . . . . . . . . . . .  817 ,788 
Vending macbine, C. A. Gunder . . . . . . . . .  817 , 912 
Vending machine, newspaper, J. A .  Rule . .  818, 29G 
V eneer cutter, L. Koss . . . . . . . . . . • . . . • . . .  817,784 
Ventilating apparatus, automatic, F. C. 

Chad born . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 818 ,229 
Vessel or receptacle band Ie, E. Mohr . . . . . .  818,273 
V oting macbine, C. F. Harrington . . . . . . . .  818. 1 65 
Wagon bracket, J. W. Patterson . . . . . . . . . . 818,283 
"ragon brake, F. Fisher . . . . . . . . . . . . . . . . . . 818,240 
Wagon jack, A.  J. Sham blin . . . . . . . . . . . .  817,877 
Warp stop motion, N. Foerster . . . . . . . . .  -; . .  818, 368 
Warps, apparatu s for slaying, Joubert & 

Suter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818,381 
Washing apparatus, .T. W .  Plttock . 817,801,  817, 802 
'Vashing ma chhie, A .  Wheatley • • . • . . . . . .  817,826 
Washing machine. G. A . Tbode . . . . . . . . .  , 818,058 
Water for i l'I'igating and other pnrposes, 

method and means for procuring. I .  Teil� 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818, 204 

Water heating attachment, F. E . .  Donaldson 818, 149 
Watch regulator, O. Ohlson . . . . . . . . . . . . 818,043 
Water wbeel, cnrren t, W. J. Patton . . . . .  817,870 
Welding apparatus, C.  L. Rowland . . . . . . . .  817,992 
Welding apparatus, are, A. C.  Eastwood . . 818,361 
Well operating apparatus, R .  A .  Myers . . . . 818,042 
""heel. S"ee Car wheel. 
Wheel and making the same, C. E. Howe, 

ot al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818,175 
Wheel fastening, G .  C.  Hicks, Jr . . . . . . . . .  818 . 171 
Winding machine, E . H .  Smytbe . . . . . . . . . . 817, 883 
W indmill, R. S. Bartlett . . . . . . . . . . . . . • • . .  8 18,013 
Windmill attachment, Sbary & Antbony . . . .  817,808 
Window cleaner, S.  R. Swain . . . . . . . . . . . . 818,002 
Window screen, A .  G regg . . . . . . . . . . . . . • . .  818, 162 
Wire drawing machine, R. Lorenz . . . . . . . 8 ] 7 ,979 
Wire stretcher, F. L .  Feist . . . . . . . . . . . . . . . 817,907 
Wir", stretcbcr, G . W. Holmes . . . . . . . . . . . .  818,379 
Wood turning machine, P. W .  Waltz . . . . . .  817 ,943 
'Wrench, E .  A. Hardison . • . . • . • • . . . . . . . . . .  818,025 
Wrench. J. R. Long . . . . . . . . .. . . . . . . . . . . . .  818, 1 80 
Wrench, G. H. Strickland . . . . • . . . • . . . . . . .  818,310 
W rench, S .  N. Hall . . . . . . . . . . . . . . . . . . . . . . 818,371 
Yoke, neck, C .  E. Hess . . . . . . . . . . . . . . . . . . 818, 1 68 
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Pocket Level • . SIZe of a silver dollar,:hJ-in. Badge, A. WisnIewski . . . . . • • • • • • • • • • . • . . •  

tive 2.cent stamps. ID:TCaliper catalogfree, Basin, wash, J.  Zipp . . . . . . . . . . . . . . . . . . . . .  . 
thick, neatly nickeled. SAmple for twenty_ 

I E. G. SMITII CO., COI,UMBIA, PA. Bottle, S. Hochstadter . . . . . . . . . . . . . . . . . . .  . 

�������I�n�d� .. �.�
e�m�e�n�t�.�t�O�A�,,�n� .. �t.�.������� Cigar cutter, E. W. Day ton . . . . • . . . . . . . . .  

, Fabric, prInted textile , E. B. Vandergaw . . . .  
____ Refiectol.', pris�matic "glass, O. A . . MygSV;960, 37,96 1 

Spoons, forks, or similar articles, handle 

Cancroto, Roinforcoa Concroto 
AND 

Cancroto Bnilain[ Blocks 
SCientific American Supplement 15411 contains au 

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

SClentific American Supplement 1538 gives tbe 
pl'oporition of gravel and sand to be used in 
concrete. 

SCientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis
cussion by Lieut. Henry J. JODes of the 

v arious systems of reinforcing concre�e, . con
crete construction, and their applIcatIOlls.  
These articles constitute a splendid text book 
on the subject of reinforced concrete. N oth
illg better has been publisbed. 

Scientifio American Supplement 997 contains an 
a rtirle by Spencer Newberry in which" prac
tical notes 011 the proper pre para tion of COD-
crete are given. 

. 

Scientific American Supplements '1568 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 !llustrated. 

SClentific 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 o n  the prin
ciples of success in concrete block manufac
ture, illustrated. 

of, W .  A .  Jameson . . . . . . . . . . . . . . . . . . . . 37,955 
Trunk trimming, r .  Mendel • . . . . . . . . . . • . . . .  37 ,959 

TRADE MARKS. 

Acid phosphate and a syrup of phosphates, 
Cbas. H. Phillips Chemical Co . . . . . . . .  . 

Ale, ginger, S. Becker . . . . . . . . . . . . . . . . . . . .  51,438 
Antiseptic and germicide preparations, Gold 

Spirit Cbemical Co. . . . . . . . . . . . . . . . . . . . .  51 ,555 
Antiseptic for local and internal use, H.  K .  

Mulford Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 , 646 
Antiseptic solution, Mercer Chemical Co . . . .  51, 593 
Antiseptics and germicides, M. W .  Savage . .  51,503 
Banjos, Lyon & Healy . . . . . . . . . . . . . . . . . . . . 5 1 , 373 
Batb tubs and lavatories, Kellogg-Mackay· 

Cameron Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 6 16 
Beer, S torz B rewing Co . . . . . . . . . . . . . . . . . . . . .  51 , 429 
Beer, Anheuser-Busch B rewing Association . .  5 1 , 436 
Beer, Independent B rewing Ass'n . . . . .  � . . . . 5 1 , 469 
Beer and bottled beer, lager, Terre Haute 

Brewing Co. . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Belt couplings. Green Tweed & - Co . : . . . . . . .  51,556 
Belts, ladies' , A.  E. Tomlinson . . . . . . . . . . . .  51 , 670 
Belting, machine, Main Belting Co . . . . . . . . . 51,471 
Biscuits and cakes, Huntley & Palmers . . . . 5 1 , 444 
Bitters, stomach, Munyons Homoeopathic 

Home Remedy Co. . . . . . . . . . . . . . . . . . . . .  51,618 
Blue, washing, Sawyer Crystal Blue Co . . .  5 1 , 455 
Boilers and radiators, Kellogg-Mackay-Cam- , 

eron Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 6 1 5  
Boot a n d  shoe d reSSing, F . H. Young Co . . . .  5 1 , 397 
Boots and shoes, leather, Craddock-Te rry Co. 5 1 , 396 
Boots and shoes, It'ather, E .  S. Woodbury & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boots and shoes, leather and canvas, Geo. 

E. Keitb Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  5J ,496 
Boots, shoes, and Slippers, leather, C .  K. 

Sharood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ul , 481 
Boots, shoes, and slippers, leather, J.  Wana-

maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 . 487 
Bowling alleys, portable, American Box Ball 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51,5014 
B read, wheat, E. A. Williams . . . . . . . . . . . . .  51,418 
Bugg�es and carriages, Rock Hill  Buggy 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  51, '664, 5 1 , 665 
Butter, J. Menendez . .. . . . . . . . . . . . . . . . . . . . .  51 , 375 
Butter, Francis H. Leggett & Co . . . . . . . . . . .  5J , 441 
Candles, Scball & Co . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 409 
Candy. Sweet Candy Co . . . . . . . . . . . . . . . . . . . . 51 , 5 J O  
Candy, cough, Doniphan & C o  . . . . . . . . . • . . . .  5 1 , 520 
Canned fish, Schwabacher Bros. & Co. , 

51, 389, 51 ,504 
Canned fruits and vegetables, Davis, Baxter 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 462 
Canned Salmon, Fidalgo Island Packing Co . .  5 1 , 463 
Cards, playing, U nited States Playing Card 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 378 to 5 1 , S�0 
Cards, playing, New York Consolidated Card 

A Remarkable Motor Car for $400 
4 H. P. Air Cooled. WClght 600 lb. Maximum spe.ed 25 miles per 

hour. A .... erage road speed 1 6  to �8 miles pe; hour. Ga�olme cons
,
um�t1,on 

35 miles per gallon-oil, 90 mIles per pmt. AstonIshm,g po¥;er l a�.o, 
equaalling 40 to 1 reduction, more th.an double any gear�drlve

n car. \\ III 
easily negotiate 25 per cent. grade WIth two passengers. Very powerful 
through sand or mud. More than 25 forw�rd speed�, also reve;'se. As 
noiseless and free from vibIation as anr s.mgle c;yJmder rounng Car. 
Ten�inch clearance from ground. FuU elhptlcal spn�gs. OIls from se,at. 
Fan to keep cylinder uniformly coni. The lowest-pn�ed and �est sellm� 
Motor Car in the world. Energe�ic agents wanted: I? unaSSIgned tern 
tory. Write for free catalog, and for agency propOSItIOn. WALTHAM MFG. CO., Waltham, Mas •• , U. S. A. 

WHlTfWASH YOUR BUILDINGS 
\ At Lowest Cost S��a;��Oj���ln�.n16!r!:! can apply whitewash, calcimine, or 

cold water paint to 10,000 square 
feet of surface in ten hours, and do 
better work than with a whitewash 
brush. It is also adapted for spread

in.£' disinfectants, destroymg in
sect pests and diseases on trees, 
ve�etablesz and other plants, 
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other purposes. This machine 
is really a portable water works 
system, as it develo,ls a pres-

lifts the liquid more than eighty fee��h��h!r
O
�h�ift��ll

o
�
n
�,:�o� 

Yi���Sy����
s O

��t!2i��Od:�11;SsJ:s�ri�!���e. It pays for Itself the 

DAYTON SUPPLY CO. ,  Dayton, Ohio. 

�l'he Automatic 'l'elephone Curd Index 
�i�:t�.

att
��

e
�n���h

o
:;a��

h
f�: t�� �ames \) 

���r::J��i�I�:
b
c���

ll
�h�r���%�d �� �u�:�k;�: 

removed and are out <!f Bight, except when 
you want them. Cfirds plainly indexed. Pull 
out the letter you want. '''hen throu!!h. jet 

� go, Rnd it retnrns to its place autOmati
('ally. Splendid ndYertising souvenir to 
gIve to customers. Name and busi-

ti���
s )��i�� °5��:, ����

s
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ti
. AUTOMATIC CARD INDEX CO. Dept. A. 821'-831 Bleecker Street. Utica, N. Y. 

Sole Export Representatives, The D. R. Penn Co., 130 Pearl St., N. Y. 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SU PPI,EMENT 1 1  �3. 
Price 10 cents. For sale by MUlln & Co. and all news. 
dealers. Send for catalogue. 

Glean Bouse lim Oil 
Over 55 Companies 

operating 
Thurman Patents 

in America, 
and as many more in 

Canada, England, 
and Europe. 

FREE CATAI..OGUE 

General Compressed Air House Cleaning CO. 
ST. LOUIS, U. S. A. 

Manufacturers of the Celebrated Thurman directc'onnected Gasolene Driven Air Compressors for Mines, Pneumatic Tools, Etc. WfTOS Asbestos and MaRnesia Products 
STEAM P I P E  AND BO I LE R  COVERI NGS.  "J· M "  ASBESTOS ROOFI N G .  
ASBESTOS PAC K I N G  (For a l l  u r  oses) . ASBESTOS FABR I C S ,  s '  
ASBESTOS FIRE.R E S I ST I N G  8E�ENTS.  K E Y S T O N E  H A I R  I N S U LATOR .  
ASBESTOS B U I LD I N G  MATERIALS. ELECTR I CAL S U P P L I ES .  

H .  VV. d O H N S- M A N V I L L E  C O. 
New York. M i lwaukee, Chicago, Bost o n ,  P h i ladelphia,  St , Louis ,  Pittsburg,  C l eve l and , New Orleans,  Kansas 

C ity. M i n neap o l i s ,  Litt l e  Rock, San FranCI Sco , Los Angeles,  Seatt l e .  London.  

Used by forty of the leading- THE 
A utomobile and motor boat 
manufacturers. S u i t a b l e  for 
any gas or gasoJine engine us
ing make and break or j ump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction or purchase 
money refunded. 

WITHERBEE IGNITER CO. 
27·31 Thames St • • •  NEW YORK 

Ride a Curtiss-the only 

Mile a Minute Motorcycle 

KEYSTONE W E LL WORKS 

MIETZ &. WEISS 

s
en

gai�l�gue OIl.. ENOINES 
Stat i o nary 1 % to 80 H .  P, 
M ari ne 3 % to 1 0 0 H .  P,  

Use KEROSENE a n d  FUEL 
OILS. Direct cpnnected Gen
erators, Pumps. Air Compressors. Hoist� etc. Thousands in use in 
all parts of the world. 

AUGUST MIETZ 
128-138 .:\J ott St. , New York, U.S.A. 

EXllre�s prepaid and IiH , OO 
'�a�tic�:sn��10�·O;ype�Jter.MJu�f��; 
thing for �mall merchants, drummers, 
professional men, or for personal corres-
Fns�rl���ts,����Jf�r ���Ji.

letca:e�·$� .705� 
Energetic Salesmen "�anted. Beaver Fal l s ,  Pa. $ 7 50 Multipolar Dynamo or .M otor. Will lig-ht I, 
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AMERICA CO. (Mfr •• ) 51'4 North St" Momence. Ill. 
kinds of special apparatus built for amateurs, inventors, 
and experImenters. Light manufacturing. Everything 
eledrical in any quantit\'. Send for our second-hand 
b:ultain list and catalog. T. BINFORD ELECTRIC WORKS, 
i'6 Clarkson Court, Chic,,�o, Ill. I Wonder Electric Lighting Outfit · 

For thep:r.:::;, ���fJ
e
����aKe, or 

So simple ::tnyone can operate them. This 
is the first outfit ever offered for sale at 
such a price that you cannot afford to be 
without one. Think of it ; only one

tenth of a cent per 
hour for tach 16 C. P. lamp. Yc>u can 
also use engine dur· 
ing the d/lY for oth
er purposes. Light-�Vt 0 ��.fi

t
se�d i: 

complete catalogue 

406 South 1�f. .. �tr�et CORNWELLs��cu.e, N. Y. 
4:::4 Park Row Building, New York. 

To Boak Buyers 
We have just issued a new 
48 - 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 & COMPANY 
Publishers o f  SCIENTIFIC AMERICAN 

361 Broadway, New York 

Scientifio American Suppiement 1574 discusses 
steel for reinforced concrete. 

Co . . . . . . . . . . . . . . . . . . . . . . 5 1 , 449, 5 1 , 450, 51 , 475 I".=======================================:I�I Carpets, tapestry Brussels and tapestry -
velvet, Roxbury Carpet Co . . . . . . . . . . . . . .  51,621 • 

Scientific American Supplements 1575, 1576, and 1577 contain a paper by Philip L. Wormley , 
Jr. , on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discu sses the making of 
mortar and concrete, depOSiting of concrete, 
faring concrete, wood forms, concrete side
walks. details of construction of reinforced 
concrete posts. 

Each number of the Supplement costs 10 
cents. 

A set of papers containing all the articles 
above mentioned will be mailed for $1. 80. 

Order from your newsdealer or from 

MUNN ®. CO. 
361 Broadway. N ew Y orh City 

Cement, leather and rubber, Eclipse Cement � 

& Blacking Co . . . . . . . . . . .  , . . . . . . . . . . . . .  51,419 
Cement, natural and artificial Portland and 

hydranlic, Round Top Cement Co . . . . . . .  51,502 
Chocola te and cocoa p reparations, certain 

named, Aktien-Gesel1schaft Vereinigte 
Berner & Zureher Chocolade-Fabriken 
Lindt & Sprung Ii . . . . . . . . . . . . . . . . . . . . . .  51 , 382 

Cigars, A. Santaella & Co . . . . . . . . . .  5 1 , 391 to 5 1 . 393 
Cigars, L. P. Bissell . . . . . . . . . . . . . . . . . . . . . .  5 1 , 394 
Cigars, Deisel- "�emmer Co . . . . . . . . . . . . . . . . . 5 1 , 417 
Cigars, T. J.  Kerins . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 422 
Cigars, A .  Straus . . . . . . . . . . . . . . . . . . . . . . .  51,457 
Cleaning enameled and porcelain ware, 

preparations for, W .  C. McKinney . . . . . . 51,447 
Coats, vests, and trousers, Jones Dry Goods 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  5 1 , 614 
Coffee, H .  A.  Carney . . . . . . . . . . . . . . . . . . . . . .  51, 461 
Coffee, Hills Bros. . . . . . . . . . . . . . . . . . . . . . . . .  51, 468 
Coffee, O.  W. Peirce Co. . . . . . . . . . . . . . . . . . .  51,477 
Coffee mills, Sun Manufacturing Co. 5 1 . 624, 51 , 625 
Collars, horse, Wyeth Hardware & Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 , 381 

ARE YOU SATISFIED 
WITH YOUR PRESENT LOCATION ? 

Do you wan. to establish a plant in a field 
where conditions are more favorable ? There 
are locations for factories of all kinds on the 
Lehigh Valley Railroad. It will pay you to 
investigate. Address or call on 

P. H. BURNETT. Industrial Agent, 
143 Liberty St., New York 
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Valuable Books g�}g�:e�n�: c�ior��e��i�i�: 'pig���t: . J�il'� ' T: 5} '
539
/ G O O 0 H E A LT H Lewis & Bros. Co, . . . . . . . . . . . .  5 1 1 399, 51 ,400 

Colors, uniting agents for, F. SichE'l Chem- . 
J U S,)' P U BLISHED ische Fabrik Limmer . . . . . . . . . . . . . . . . .  51 , 505 18 largely guaranteed to thm�e workers in water and 

Scientific American 
Reference Book 

Com�s, D r .  Hei�ich 'rraull & Sobne. 5 1 , 67 1 ,  51 ,672 damp places, such as engineers. overseers, miners, etc" 
CordIals, Colburn, Bi�l\:s & Co . . . . . . . . . . . . . . 51 , 578 who take the precaution of always wearing 
Cosmetic hair and skin tonics, G. V. G. . 
Cott!e����:l �£o;;';t 'V�����:W��db��ry 'C�tt�� 51, 612 W ortb Cusbion 

D u c k  _ Co . . . . . . .  -. . . . .. . . : • . . . . . . . . . . . . • . .  5 1 , 532 
Cotton d\lCk, Lowell Weaving Co . . . .  51 ,589, 5 1 , 590 Sole Sboe Cotton pIece goods, Cbiquola Manfg. Co . . . . 5 1 , 633 1 2mo. ;} 1 6  Pages. I llustrated. 6 Co\ored 

Plates. Price $1.50, postI.aid 
Cultivators, Midland Manufacturing Co . . . . 51 ,617 
Dandruff a n d  skin cure. A .  J. K rank . . . . . . . .  51 657 
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Dye��uff or coloring m ixture for . leather, ' 

DyeS��a:s;o��ilr��gC. 
C�iSChdff ' &; ·C�: : : : : : : : : :  gi'�i and correspondents is crysLal

lizpd in, this book, which has 
been in course of preparation 
for montbs. It is indispensa· 
���s

t
�:ri�

r
)t

f
���tl .:�t<t ��: 

��6: ���kt;6��;i�� ��6f�.a�: 
and is much more complete 
and m o r e  exhaustive than 
anything of the kind which 
has ever been attempted. The 
,. Scientific American Refer
ence Book " has been compiled 
���fs ��

u
fh�1ts;�:s. 

k 
¥to iia� 

been revised by eminent flta
tisti cians. Information b a s  
been drawn from over one ton 
ot Government reports aone. 
lt is a book of everyday reter· 
ence-more useful than an en
cyclopedia, because you wil1 
find what you want in an in
stant in a more condensed 

ence have made it ��Tsibl£if;l tb�
a
�ugI1s�;�:�)

i
f 

the SCIENT I F I C  A M E R I CAN to pre�ent to the purchasers 
of this book a remarkable aggregation of information. 

Home Mechanics 
for Amateurs 

Tbis book. bas achieved an unparalleled succeEis in one 

:110 Pa.ges 

week, and a SpeCial Edi
tion of 4,000 copies has been 
ordered. It I s  by far the 
largest and best book on 
the subject ever off'ered at 
such a low price. It tells 
how to make things the 
right way-the " only 11 way 
-at small expense. It will 
prove of value to you
much more than you real. 
lze. Do things with your 
hands. Sen d for a circular 
giving contents-the circu
lars cost onlY a cent-the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. '.rhe first 
large edition is almost 
gone, order to-day. 

:1:46 Eugravings Price $1 .50 

TWENTY�THIRD EDITION 

EXPERIMENTAL SCIENCE. 
By GEORGE n. HOPKINS 

R.1Jised and Greatly Enla1"ged. 2 Octavo Volumes. 1,100 
Pa{/es. 900 lll.ttstratwns. Cloth Bound, Postpaid, '5.00. Half Morocco, Postpaid. $7.00. 

W X P IHU l\I IilN'1 1A ri SCLE N C FJ  is so weH known to 
many of O U I' readers that it i s  hardly necessary now to 

give a description of 
this work. Mr. Hopkins 
decM ed some montbs 
ago that it would be 
11ecessary to prepare a 
new edition of tbis work 
in order that the many 
wonderful discoveries 
of modern times might 
be ful ly described in its 
pages. Since the last 
edition was published, 
w o n d e r f u l  deveLop
ments in wireless tele· 
graphy, for example, 
have been made. It 
was necessary. there
fore, that a good deal of 
new matter t!lhould be 
added to the work in 
order to make it thor
oughly up·to·date, and 
with this object in view 
some 200 PRlles have 
been added. On ac� 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
bandsom�ly bound in 
buckram. 

REVI !o!ED and ENJ,ARGED EDITION 
The Scientific American 

Cyclopedia ��:�:.�;� 
15,000 R.eceipts. 734 Pages. 

Pl"ice. $ii.OO in Cloth.  $6.00 in Sheep. $6.;')0 
in Fhllf IUoI·oeco. Post Free. 

r.rhis work has been re
vised and enlarged, 
900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the speCialist, but to the 
���:

l'a
a
re

:l�
e
� e ��

s���:� 
home and workshop. A 
Circular containing f u l l  
Table of Contents will 
be sent on application. 

fl'bose who already have 
the Cyclopedia may obtain 
the 

1901 APPEN DlX. 
Price, bound in cloth, $1.00 

postpaid, -------
MAGIC Stage I l l us i o n s  a n d  Scient ific D i ver· 

s i o n s ,  i n c l u d i n g  Trick Photog raphy 
Tbi. work appeals to 

old and you� alike, and 
it is one of the most at· 
tractive boliday books of 
the year. The illusions 
ar� illustrated by the 
bighest class o f  engrav
ings, and the exposes of 
the tricks are, in many 
cases, turnisbed by the 
prestidigitateurs t h e  m· 
selves. Conjuring. large 
stage illusions. fire-eat
ing, s w 0 T d-swallowinll, 
ventriloquism: m e n  t a I 
m a g  1 c ,  anClent magic, 
automata, curious toys, 
stage eifects, photograph
ic tricks, a&d tbe projec· 
tion of moving photo
graphs are all wel l de· 
scribed and illustrated, 
making a band!'ome VOl
ume. It is t a s t e f u l l y  
printed and bound. A c· 
knowledged by the pro· 
fessIOn to be the Stand-

By A. A. HO PKINS. 568 pages.a� i1ru�����e i�.'S�: 
M U N N  & C O . ,  P u b l i sh ers, 3 6 1 B roadway. NEW Y O R K  

Elf'ctric f.u�e s  with or without cap, Star ' 
mlectrlC Fuse 'Yorks . . . . . . . . . . . . . . . . . . .  5 1 , 667 

Electric generators and m o tors and parts which bas inner sales made by a patented process so as to 
thereof, C. A, Parsons . . . . . . , . , . . . . . .  51 568 positively resist all dampness. Save8 the stocking and 

Engines, gas and gasolene, Fairbanks Co . : : :  51 ' 582 keeps the feet dry and comfortable, Prices $4. 00 to 
Explosives, Nob('l 's Explosives Co. . . . . . . .  51 ' 56G $a . OO. in Button, Lace and Congress. Catalog free. Fabrics, upholstery textile, Andrew McLean 

' 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 ,51:1 THE CUMMINGS UOltlPANY 

Feed, hominy, American Hominy Co . . . . . . . . . 5 1 , 491 406 Washington Street, 
Feed, stock, Ralstoll Purina Co. . . . . . . . . . . . .  51 ,428 
Fire extingUishers, chemical, Graaff & Co. 

G. m .  b. H . . .  . . . . . . . . . . . . . . . . . . . . . . . .  51 ,645 
Flour, wheat, Haynes Milling Co, . . " . ,  . . . .  51,467 

Boston, Mass. 

AN AUTOMOBILE for $250 �'lour, wheat, McCloskey Brotpers . , . . . . . . . .  51,472 
Flour, ",'heat, Pil1sbury-Washburn Flour :\1:ills The "Success" Automobile Buggy is 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51,480 just what thousands bave 
Flour, wheat, Sheffield-King Milling Co . . . . 51 ,482 long been waiting for. It 
Flour, whpat, C .  King & Son . . . . . . . . . . . . . . . 51 ,498 occupies a d i s -
Plour, wheat, graham, and rye, Diamond tinctive place in 
Jj"OOd

E�:�t�etici��Il��� ;��lt�jT: ' 1)1:: 'He��" & 51 , 384 ��r�d .
au

�llJ���I� 
Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , fi5S ��ri'�tfo�\�

e
b�j�� Ij�ood, poultry, M.  W. Savage . . . . . . . . . . . . . . 51 , 388 on the b u g g y  l-l'ood, stock, Goyer Alliance Refining Co . . . . 51 466 principle. On per-Gall cure, Dr. Rpss & Clark . . . . . . . . . . . . . .  51 :559 

TIRES $25 fect r o  a d s  will �ames, C .  A .  .Miller . . . . . . . . . . . . . . . . . . . .  51 ,47:3 Ex/rnA run 100 miles on 1 
C.-ames and toys, E . A. Peltier . . . . . . . . . . .  51 478 1 1  f I' 
Gas tubing, flexible, New York Gas Tub-

' On ordinary roads will run 50 miles i� rii�;e ��s���ee 
ing 00.  . . . . . . . . . . . .  , .' . . . . . . . . . . . . . . . .  51 , 476 amount. �peed from 4, to 25 miles per hour. 'l'ravels 

Germicide and antiseptic compound, .T. F. over a�ny kInd of road and is a good hil l climber. N o  
Ballard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 604 �oE����ti������e'� Q����h���t�:-un�'�r��itr.5: Gloves, ladies'  and gentlemen ' s kid, cloth , It Will pay you to investi�ate Hs merits. Write today and chamois, F .  W .  Larom . . . . . . . . . . . . 51,580 for des"ripUve liter t t t Add Governors, enginp, Pickering Governor Co . . 5 1 , 569 ... a ure, erms. e c. ress 

Grease and lubricating oils, cup, Galena .. SUCCESS " A U TOMOBILE MFG. CO. 
Axle G rease Co.  . . . . . . . . . . . . . . . . . . . . . .  51 , 465 r.::: 3" D B }' • 

Guitars ,and m andolins, Lyon & Healy . . . . . .  51 , ;n� a :41  e a IVlere Ave.. �t. Louis, Mo. 
Hair pins and hair ornaments, Fisbel, Ness- ----------------....:...--__ _ 

ler & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 552 
Hair pins, celluloid, '.r'homas J. Taylor Co . .  51 ;669 
Hammers, A. R. Hobertson , . . . . . . • . . . . . . •  , 51 ,501 
Hash and hashed meats, N. Morris & Co . •  51 ,474 
Hats, J. R. Gilleaudeau . . . . . . . . . . . . . . . . . •  51 ,584 
HatR, stiff felt, soft felt, and straw, Den-

Hea;�(�;'� ���dh���t� ���;�g£ . �t���" ���i . b�t 51 , 579 

water, Herendeen Manufacturing Co . . . . . 51 , 497 
Horse covers, nets, saddle housings, l ap 

robes, and dusters, \V. Ayres & SOl U L  . .  51 , 6:10 
Hose eupporters, C. J. Higley . . . . . . . . . . . . . .  5 1 , 652 
Hosiery, Rice, Stix Dry G oods Co . . 51 ,535, 
Incandescent manU('s, lamps, ��'J3y;!�,5Z¥: 51,597 

tings, �Velsbach Light Co. . . . . . . . . . . . .  51 , 488 
Iron, pig, Clinton Iron and Steel Co . . . . . . .  51 , 5 1 G 
Jelly preparation, pmvdered dessert, Stern & 

Saalberg Co. . . ,  . . . . . . . . . . . . . . . . . . . . . . .  51 390 
Jewelry, Phoenix Jewelry Co . . . . . . . . . . . . . . . 5 J ; 479 

Quotations Made From nodel 
or Working Drawings 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I 1  
GEORGE W. DOVER C O. 

Lamp chimneys and lantern globes, R. E. 
'l'ongue & B ros . . . . . . . . . . . . . . . . . . . . . . . . .  51 ,458 Factory B 

Lead and oxids of lead, white, N ational r�ead 
Providence. R. I. 

Co. . .  . . .  . . .  . . . .  . . . . . . . . . . . . . .  51 , 403 to 51 405 
Leather, dressing for softening and presel'V- ' 

ing, A. J. Reacb Co . . . . . . . . . . . . . . . . . . . . 51 ,435 
Leather, enameled, Wolff Process Leather 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 ,489 
Leather for shoes, gloves, and harness, 

Pfister & Vogel Leather Co . . . . . . . . . . .  . 
Lime, Norris & Christian Stone & Lime Co . .  
Liniment, D. Ransom, Son and C o  . . . . . . . . .  . 
Lini!1lent, J. F. Ballard . . . . . . . . . . . . . . . . . .  51 , 603 
Locks, Gem'ral Specialty Co . . . . . . . . . . . . . . . .  51,554 
Lozenges, A. Slauson & Co. . . . . . . .  51 ,431 to 51 ,434 
Magazine, monthly, Fruit-G rower Co . . . . . .  51 ,398 
Medicinal mineral oil, H .  K . Mulford Co . . . . 51 ,647 
Medicinal preparation in suppository or oint-

ment form, H. K . Mulford Co . . . . . . . . .  5 1 , 649 
Mf'dicinal preparation used as a nerve seda- ' 

tive, Peacock Cbemiral Co . . . . . . . . . . . . . 51 ,534 
MediCinal, restorative, and regulative com-

pounds, .T. H.  Schenck . . . . . . . . . . . . . . . .  51 , 622 
MediCine, certain named, A. B. Bradley . . . . 5J ,514 
Metal, Dilworth, Gilbert & '.rowne . . . . . . . . . 51,548 
Metal, babbitt, National Lead Co. . . . . . . . .  51 ,565 
Metal leaf, W. H. Coe Mfg. Co . . . . . . . . . . .  51 ,575 
Metals, anti friction o r  bearing, William A. 

Hardy & Son ' s  Co. . . . . . . . . . . . . . . . . . . . .  51,511 
Milk, condensed, Michigan Condens(ld l\IiU;;: 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 ,401, 51,424 

WOOD MINNOW Fisherman's best i ndestructible bait for a l l  game fishcasting or trolling. Used by all fishermen who "get tbe fish." The " Minnow" ls about four Inches long, beautifully enameled, green mottled back, white belly 'With red stripe to exactly re, 
��:�l:y�s�i��em���orrkb�:Sh��k�-��� twonickle plated spinners. No fish can resist it. The regular price Is 76e, bu t as a special advertising offer we win -, fil l orders enclosing this advertisement, at 29c each , 4c extra for postage and packing. We are the largest manufacturers of artificial bait 

�r,:����rli��:�� �°rlteu���r�Ts��!Er��e catalogue-
VIM CO •• Dept. F 9, !>� Lake St., CHICAGO 

Gasoline Engines 
Just a little investigation and comparison with o�ber� �ill show their superiority. Strength, 8�mphC1ty, Efficiency and Economy are the d1Stlnguishing marks of every I .  H. C. power. �dapte� to use in shops of all ,kinQ�, pumpilJg'. Indu.str1al plants. experiment stations, etc. HorizontaJ, Vertical, Portable types. Sizes from 2 to 15 hOrse power. Write for catalogU:J1 
I nternat ional

. 

H arvester  C o m pany of America 
(Incorporated) ':' () Monroe Stl'eet. Chicago, IlL 

Avoid tbe annoyance of over
flowing oil. Here's a new device 
you bave long sougbt. The 

CAN'T SPILL 
Lamp or Lantern Filler 

tells you just when you've poured enough 
kerosene. Every ODe who uses kerosene or 
gasolene knows the annoyance of 
runuing over. Tbe CAN'T �PI L L  

LER absolutel y tells you just when 
you've poured enou/:h. Saves its sroat! 
cost 1mmediateJy. . ' 

By mail, prepaid, �5c. 
" ',' , 

WILMOT CASTLE CO. - "E'l� 
17 A Elm Street, 

. 

ROCHESTER. N. Y.  A .?{ 

Are the most symmetrical in design, 
accurately constructed of any manne 
engine made. 

The designer of " Leader Engines " 
has had 20 years of ACTUAL PRACTf
CAL experience in building automobile 
and marille engines-each part of every 
engine is made under his personal,sup
ervisiOll-A STRONG DURABLE I<�ll
gine with all parts absolutely IN'l'ERCHAN GEABLE. 1 l·t H. P., ouly $15.00 complete ready to install in any 
launch. 

. 
The lowest III Price for actual H. P. developed of any en

gille made. 
'Write for our new catalogue-MAILED FREE. It ex. 

plaiM gas engines more thoroughly than any other and tells ..:\yj!y we can make a good engine at a small price. 

CLAUDE SINTZ, Mnnufneturer 
292 So. Front Street GRAND RAPIDS. MICH. 

A Short Cut- �uJ�uM���!e� '. 
ElD,\:ine, Boiler; Power Equipment, Electrical, 
S�am, PneuIIja,tic, or any other Machinery
anlJthino in the'Machine line-TELL U5 what yOU 
want and we will see, that you get full descrip
tions, prices, ca )alogs, etc. ;' from all ftrst-class 
manufacturers. No charoe for thiB 8ervice. 

MODERN MACHI:NERY DAILY NEWS 
Security Bldg., Snite 1 0 Chicago 

Molasses, P. Duff & Sons . . . . . . . . . . . . . . . .  51 ,440 
Mowers, lawn, Supplee Hardware Co . .  5 1 , 626, 51 627 
Musical instrument strings, Lyon & H ealy . 51 : 374 
Needl�s for hand and m achine seWing" Henry 

Mullins Pressed Steel Boats 'Can't SinK 
Mllward & Sons . . . . . . . . . . . . . . . : . • . . . .  51 ,557 

Neuralgia drops, G. G. Steketee . . . . . . . . . . . .  51,. 099 I Oil and soluble grease, turkey red , Arabo] 
M ' f'g. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 , 4 1 G  

O i l ,  pine wood, Spirittlne Chemical Co . . . . . . . 51.506 
Ointment, D .  Ransom , Son and Co . . . . . . . .  51 ,51 8  
Ointment, W .  T. Hite . . . . . . . . . . . . . . . . . . . . 51,561 
Oversbirts, Levi Strauss & Co . . . . . . . . . . . • . .  51,528 
Paint, marine, H . Londerbough . . . . . . . . . .  , 51 ,423 
Paints and japans, black, N. Z. Graves Co.,  51,426, 5 1 ,451 
Paints, carbon, Patterson Sargent Co. . . . . . .  51 ,407 
Paints, ready mixed, Willia-ms,  Martin & 

Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 5 1 2  
Pants, men's a n d  boys' ,  Malone J\lIanufactur-

ing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 ,530 
Paper, carbon copying, Bacon B rothers . . . . . .  51 , 368 
Paper. toilet, Pond ' s Extract Co . . . . . . . . . .  51,408 
Pencils, lead, American Lead Pencil C o . . .  51,414 
Peoeils. lead, E. G .  Soltmann . . . . . . . . . . .  : 51 ,483 
Pprfumery, Eugene Rimmel . . . . . . . . . . . . . . .  51 , 638 
Pptticoats and lindershirts, Stewart, Howe 

Civi l fngineering 

Easier t o  Row-Absolutely Safe 

and 

Made of pressed steel.withair chambers i n  each end like a life boat. 
Can't leak-crack-dry out or sink-last a lifetime. Every boat 

guaranteed. The ideal boat for families-summer 
resorts-parks-boat liveries, etc. Strong-Safe
speedy. Write today for our large catalog of row 
boats, motor boats, hunting and :fishing boats. 

The W . H .  Mullins CO .. .  M8 Fra.nklln St. ,  SaJem, 0 .. 

Surveyors' Instruments 
DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRA WING 
INKS, or SUR VEYING and ENGINEERING I NS'l'RUMENTS 

A. S. ALOE CO , 507 Olive Street, - St. Louis, Mo. 
Write for Catalog. " Sent Free." Correspondence Solicited. 

P?O;�b�te�,
a�h.?r�i ry�: Cdlb�·r�· . . ii!�k�· & ·C� : g� ;g�� KING FO LDING CANVAS BOATS 

PIalll)S, Cable Company . . . . . . . . . . . . . . . . . . . .  51 , 369 Are lighter and more durable than wood. Puncture-proof ; non-sinka.bJe; 
Pianos, Mason & Hamlin Co . . . . . . . . . . . . . .  51 ,446 cannot tip over. A revelation in boat construction. Can be carried any. 
P�anos, "rebel' Piano Company . . . . . . . . . . . .  51 ,459 �h��:.bl�ydlldt]�n i�i�le

a
or �JJa�k��e�)

r 
ifa��:C�m

a
: �:ta,g;�c. ���!in

n
p
o
s� PIanos without keyboards, self-playing, KIN G FO LDIN G BOA'}' CO" 6 88 N Ol'th �tI'eet, KALAMAZOO, M.ICH. , Lyon & Healy . . . . . . . . . . . . . . . . . . . . . . . .  51, 370 

P1pe fittings, metal, Mallpal?le I ron Fittings 

PlO��� ' p�;lil� · ·it ·  O���d(;l:ff: ·C�: . : : : : : : :  : :  : : :  gi:��g 
Powder, fncf', I,' . T. Hopkins . . . . . . . . . . , . . .  51 ,613 
Powder f o r  killing vermin a n d  disinfecting, 

Dr. Hess & Clark . . . . . . . . . . . . . . . . . . . . 51,560 
Preparation for the cure of rheumatism 

liquid, B. T. Davis . . . . . . . . . . . . . . . . . . .  : 51 ,635 
Publication , weel{ly, Tradesmen ' s Publishing 

00. . . . . . . . .  " . . . . . . . . . . . . . . . . . .  51 ,376, 51 377 
Quilts, Marshall Field & Co. . . . . . . . . . . . . . .  5 1 ; 592 
Razor strops, F.. B. Gibford . . . . . . . . . . . . . . . . 51 ,442 
Rpmedies for bowel and - similar complaints 

astringent,  Foster Milburn Co . . . . . . . . .  : 5 1 , 61 0 
Remedies for diseases of the eye, Eye-Fix 

Rempdy Co. . . . . . . . . . . . . . . . , . . . . . . . . . . . 51 , 526 
Remedip·s for headaches, internal, G. Van 

Antwerp & Son . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 673 
Remedy for catarrh , F. Clendinning . . . . . . . .  51 ,547 
Remedy for certain named diseases, Eucaline . Medicine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 51 ,495 
Remedy for dispases of the liver and diges-

tive tract, Highland Drug Co. . . . . . . . .  5 1 , 651 
Remedy for distemper, Daggett Remedy Co. 5 1 , 605 
Remedy for external application to animals, 

certain proprietary, Brandreth Co. . . . . . .  51 , 632 
Remedy for headaches and liver disorders, 

J.  G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 , 492 
Remedy for remittent and pernicious malarial 

fevers, H .  K . Mulford Co . . . . . . . . . . . . . . .  51 ,648 
Remedy, liver, A. O.  Simmons Jr. M;pdirlne 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 , 490 
Rock and rye, P. J. Bowlin Liquor Co . . . . . . 5 1 . 567 
Roofing felt, Barrett Manufacturing Co . . . . 51,437 
Rubber bags and pouches, india, Continentul 

Caoutcbouc Co. . . . . . . . . . . . . . . . . . . . . . . . .  51 ,439 
Rubber combs, American Hard Rubber Co. , 51 ,,383, 51 , 4 1 2, 51 ,413 
Rubber in sbeet form. reclaimed , U .  S: Rub-

ber Reclaiming Works of New York . . .  G1,410 

Con crete Number of 

The Scientific 
Published May 1 2 , 1 906� 

American 
Price 10  cents 

This number will contain articles on reinforced concrete and its 
applications ; concrete block machinery ; concrete mixing machinery ; 
applications of concrete in general. 

The information conveyed will be essentially practical. A special 
effort has been made to select those phases of the industry which will be 
of interest even to the man who is closely identified with it. 

Munn & Company, 3 6 1  Broadway, New York 
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WORN ALL OVER 
T H E  WORLD 

R E FUSE ALL 
SU BST I T U T ES 
OFFERED YOU 

Lies F l a t  t o  t h e  Leg 
Never S l ips, Tears nor 

Unfasten$ 

Sample pair, Silk 5Oc., Cotton 250. 
Ma.iled on receipt of price. 

EVERY 
GEO. FROST CO., Makers 

Boston, Mass., U. S. A. 
PAI R WARRANTED 

ALWAYS EASY 
NEW YORK 8UHOOL OF 

A U T O M O B I L E.  E. N G I N E E R S  
Incorporated 

14, "r elilt 5 6th Street • .N ew York City 
Under the personal direction o f  

PROF. ClIAS • .  E. LUC KE, M. E., Ph.D. Seh�l of Engineers, Volnmbia Unhel'sity 

a8�:J;61f�ge��d ii��li��o�s�c�A�e et��;y ar�p!O�1e ���g�� 
also laboratories completely and specially equipped to 
teach aU component parts of automob iles. 

8PECll'f.Y e8?;Ji;;'k��n"8ltsi)e�NERS. 

Silver'S Bana Saws 

THE 

2o�i n .  Foot or Belt Power 
26=ln. Belt Power 
32�in. Belt Power 
36=ln. Belt Power 

ALSO 
Hub Boxinll' and Spoke Tenon 

Machines, Forges, Dril ls and 
. .  Ohio " Feed and En

silage Uutters 
MallufacLured by 

SILVER MFG. CO. 
SALEM, OHIO 

I� �ONCRETE MIXERSJ 
��h���lP���O:r l�Il��1.nt �!h� �����f;dlO;:��!t�? �h���Vo���:� �h� cement !,io . thoroughl�' that a perfectly incorporated concrete IS 

• 
• 

Insured. The abRence of c01Ilplkated parts and the double �heenl���negi�h��:;u:;o�;ea�de�1edUl���li��i le,'e\ permit thf' rapid teeding and removal of the mixed concrete. The drum is fed and dif\charged while in motion without (,hanging the position. \Ve m"nufaeture Portable ami Stationarv Batch and ContinuOl;s l\"1ixers for Hand, Horse and Steam Power. \Vrite for cat.alog. 
McKelvey Concrete 

N. Y. Lif��l�i�,echic�;�: ; 1215  Filbert St., Phila., Pa. 

TRADE MAQKS 
DESIGNS 

COPYRIGHTS &C. 
Q!t�tli�n:s���r�rJ �,:�t�t1�i��d f�::c�h�\���:� 
invention is probably patentable. Communica· 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

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

Sti¢ntifit Jlm¢ritan. 
A handsomely illustrated weekly. I,Rrl'est cir· 
cu.lation of any scientific journal. Terms, $3 a 
year ; four Jilonths', $1. Sold hy all newsdealers. 

MUNN & CO.361 Broadway, New York 
Brlhnch Office. 62ji II' St., Washington, D. Co 

Scientific American 

Rugs, art squar('�, and matting mad€' of 
grass twin€', Oshkosh Grass Matting Co . .  5 1 , 533 

Rules, ;vardstickR, board measures, and log 
measnre-'s, Chupin-Stepbqns Co . . . . . . . . . .  5 1 , 54£) 

SaIt,  gTunulul' effervescent, H. K .  Mulford 
Go. . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . .  5 1 . 650 

Salves, Presto Pharmacal Co . . . . . . . . . . . . . . . .  51 , 620 
Sansagf's, B. FI'Ull kfeld & Co . . . . . . . . . . . . . . .  51 , 464 
Sciss'Jrs, F. Koller & Co. . . . . . . . • . . . . • . • • . . .  5 1 , 564 
Sewing machines, A. G.  ::\1tl SOll • • • • . • . • • • • •  5 1 , 531 
Shears and SciSSOl'R, H .  Clanss . . . . . . . . . . . . .  5 1 , 546 
Sheetings and drillillgs, Exposition Cotton 

:\1ills . . . . . . . .  5 1 , 522, to G l , 525, 5 1 , 549 to 5 1 , 551 
5 1 , 607 to 5 1 , 600 

Sheetings and drills, Easley Cotton Mills . . . .  5 1 , 52 1  
Sbectings, shirtings, and drills, R. A .  Suf-

fern " . . . . . . . . . . . . . . . . . . . .  " . . .  5 1 , 600, 5 1 . 668 
�bells, shotgun, Austin Cartridge Co. . . . . . .  5 1 , 54:� 
�hip3' logs, Thomas ""\Vall{er & Son . . . . . . . . .  5 1 , 572 
Shirt fronts and false shirt bosoms,  Rever-

sible Collar Co. . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 59G 
Shirts, collars, and cuffs, New Columbia 

Shirt Co. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  5 1 , 594 
Silver table, h ollow, and :flat 'vare, ""\Yoodside 

Sterling Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 . 430 
Snipg, slwars, and scissors, International Cut-

lery Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 , 65R 
Soap, N. K . I?airhanks Co . . . . . . . . . . . . . . . . . . 5 1 , 425 
Soup, glycerin. Mulhens & K ropfI' . . . . . . . . . .  5 1 , 386 
Soap, pprfumed, Eugene Rimmel . . . . . . . . . . 5 1 , 58 1  
S o a p  A,  J.  F.  G ,  de Roussy de Sales . . . . . . . . 5 1 , 454 
Specific for neuralgia and rheumatism, Mel-

lieI' Drug Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 500 
Spices, Leha & Fink . , . . . . . . . . . . . . . . . . . . . . .  5 1 , 470 
Stone used fol' rubbing purposes, natural, 

James H .  Hhodes & Co. . . . . . . . . . . . . . .  5 1 , 445 
Stoves and ranges and repairs and parts 

then'for, Sill Stove Works . . . . . . . . . . . .  5 1 , 623 
Stov('s, hea ting a1ld cooldng, Joliet Stove 

'Yorks . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 562 . 5 1 , 654 
Stoves, ranges. heaters, furnaces, and parts 

thereof, RicbardRon & Boynton Co . . . . . .  5 1 . 570 
Suits, boy s ' .  II. A .  Seinsheimer . . . . . . . . . . . .  5 1 , 538 
Suppositories, Dr. Pif'rre Chf'mical C o  . . . . .  5 1 , 636 
Tanning pxtract, Stamford �1fg. Co . . .  ;) 1 , 507, 5 1 , 508 
Tea , Spragne, " Tarner & Co. . . . . . . . . . . . . . .  5 1 , 484 
Tin and terne plates, I""ollan sbee Rrothel'R' 

Co.  . . . . . . . . . . . . . . . . . .  , . . . . . . . .  5 1 , 6:19 to 5 1 , 642 
Tobacco and smoking tobacco, plug chewing, 

H .  N .  Martin & C o  . . . . . . . . . . . . . . . . . . .  5 1 , 385 
Tobacco, any form of smoking or chewing, 

Nasbville rI'obacco 'Yorks . . . . . . . . . . . . . .  5 1 , 402 
Tobucen, chewing aud smoking, It. Harris  

& Bro. . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  5 1 , 420 
Tobacco, chewing tobacc'o, snuff, and tobacco 

extracts, smoldng, Republic of France . .  5 1 , 452 
rI'oiJacco. smoking, Brittain Tobacco "r orks . 51 , 3H5 
Tobacco, smoking, Republic of France . . . . . .  5 1 , 453 
Tonic and general stimulant, Mellier Drug 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 499 
Tonic bpverage. non-alcoholic, Jno. Hinton . .  5 1 , 443 
Tonic beverages, sparkling, t>ffervescent, 

H.um ford Chpmical Works . , . . . . . . . . . . . .  5 1 , 387 
Tonics and tissu(' builders. nutritivf>, H. 

::\lorRt? . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , (lli8 
Trpps, scions, cuttings, g rafts, roots, and 

stocks, Jwach. Tpxas Nursery Co . . . . . . . .  5 1 , 486 
Tronsers, I .  L. Pe:1:rl & Co . . . . . . . . . . . . . . .  5 1 , 61 9  
Typmvriting machines, Smith Prpmipr rrype_ 

"Titer Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 572 
Undf'rwaists, ladies' and childre n ' s ,  \Varner 

Bros. C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
-V arnishf's, preservative and insulating, 

Standard Paint Co. . . . . . . . . . . . . . . . . . . . . 

Violin strings, Lyon & Healy . . . . . . . . . . . . . . .  51. , 37 1  
Waists, dre ss('s,  a n d  suits. Rospnhallm Co . .  5] , 537 
"\Vashboard s .  American \Yashboard Co . . . . . .  5 1 , 415 
"Tashing :fluid, R . .  T . Williams . . . . . . . . . . . .  5 1 , 4 1 1 
\Vatt'r, mineral spring, ::\Iountain V alley 

Springs Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 , 448 
'Vheelbarrows and the parts thereof, Kil-

bourne & Jacobs �f anufacturing Co . . . . . .  5 1 , 56.Q 
"Thisky� Corning and Co . . . . . . . . . . . . . . . . . . .  5 1 , 494 
""\Vhiaky, Cahn,  Belt & Co . . . . . . . . . . . . . . . . . 0 1 , 0 1 5  
"rhisky, Corning a n d  Co . . . . . . . . . . . . . . . . . . .  5 1 , 5 1 7  
",rhisky, J.  & A .  Freiberg . . . . . . . . . . . . .  , . ,  . .  ;)1. 527 
'Vhisky. A. P. Hotaling & Co . . . . . . . . . . . . . G 1 , G4 1  
"�hisk;\' ,  L .  J .  Adler . . . . . . . . . . . . . . . . . . . . . . . 51 ,542 
Whisky. J. & A .  Preiberg . . . . . . . . . . . . . . . . 5 1 . 558 
Whisky. R. M. Rose Co . . . . . . . . . . . . . . . . . . .  5 1 , 57 1  
Whisky, O . Taussig . . . . . . . . . . .  , . . . . . . . . . .  5 1 , 573 
Whisky, M .  L. Bpan . . . . . . . . . . . . . . . . . . . . . .  5 1 . 577 
""\Vhisky, Epstein Bros. Co. . . . . . . . . . . . . . . .  , 5 1 , 580 
\Vhisky, C . •  J. Gallagher . . . . . . . . . . . . . . . . .  , .  �1 , �8� 
,,' hisky, n. Kobn . . . . . . . . . . . . . . . . . . . . . . . . . . • )l , ;),so 
Whisk;\',  Mahan Supply Co, . . . . . . . . . . . . . . . .  5 1 , 59 1  
"''''hi15k.v ,  W ilmerding-J..Iomve Co . . . . . . . . . . . . .  5 1 , 602 
'Vhisky, Frpnsdorf & BrO\vn . . . . . . . . . . . . . . .  5 1 , 61 1  
Whisky, Theobald and Son Co. , . . . . . . . . . . . . .  5 1 . 628 
Whisky, Eminence Distillery Co . . . . . . . . . . . .  5 1 , 6:37 
"\VhisIQ', Gpo. Benz & Sons . . . . . . . . . .  ri 1 . 64a, 5] , 644 
""'hisky, W . H . •  Tones & Co . . . . . . . . .  5 1 , 655, 51 , fi..1')() 
"�hisky, �lountain Distg. Co . . . . . . .  5 1 , 659 to 5 1 , 662 
""'hiRky, R. A. Splaine & Co . . . . . . . . . . . . . .  5 1 , 66G 
""'hiRky. F.  ""\Vesthf'imel' & SOllS • • • . . •  3 1 , 674, 5 1 , H75 
WitH', Italirm Swiss Colon:v . . . . . . . . . . . . . . . .  5 1 , 421 
"\Voolen dress goods,  J.  L(mke . . . . . . . . . . . . . .  G l , 58,s 
""'onn destroyer 01' vermifuge, G.  G. 

Steketee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  5 1 , 598 
,,1"reI1 cbes, 'Vhitman & Barnes Manufactur-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 576 

LAB ELS . 
"Astanhy , "  for toilet paper, Scott Paper 

fu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 � �  
"Boardm a n ' S  Putnam Coffee Java & Moch a , " 

for coffee, 'V. Boardman & Sons Co . . . .  < 1 2, 788 
"Cha mpagne Ginger Ale, " for ginger ale, R. 

Fran k & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 786 
"Crystal Brand , "  for sal-sod a ,  John H . Voss 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12. 789 
"Fabrica de 1'abacos, Cigaros Exquisitos, "  

for cigars, Otis Lithograph Co. . . . . . . . .  12, 782 
"Fleming Shoe Machine Th read , "  for shoe 

machine thread , Landis Machine Co.  . . . .  1 2 , 792 
"Ii�ranklin 1'ablets, " for medicine, E. r.r. 

Rider . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  12.784 
"Gitt ' s  Anti Kry, " for medicine, C.  D. 

Gitt . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  12, 785 
" He'l'bs II T Tonic. " for a tonic, K .  Herbert 12, 78:1 
j ' I mported , "  for cigars, A. T.  Kinney . . . . . .  12, 781 
"!i .. -a-u-r-i, "  for varnish, Brooklyn Varnish 

M'f'g Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12. 794 
" Mirthful Scotch Whiskey, " for Scotch 

whisky, Eider-Harrison Co . . . . . .  , . . . . . .  1 2 , 787 
" Nevoburna, " for fireproofing starch com-

pound, J. W .  Maxwell . . . . . . . . . . . . . . . . 1 2 , 791 
" Ro.ral Anti-Rust Enamel , "  for enamel, J. 

S . Grainer & Co . . . . . . . . . . . . . . . . . . . . . . .  12, 793 

PRIN TS. 
"Centennial Prize Medal, " f o r  m a l t  liquors, 

J .  Ruppert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , (122 
"Men ' s  Apparel , "  for men ' s  apparel, W. C.  

Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 621 
"Tbe Gem Folding Take-Up Twine and Paper 

Bag Holder, " for twine holders, :K  O. 
Bulman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 624 

" Velvo, " for a face ma ssage cream, G. C. 
I{rusen . . . . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . .  1 , 623 

A printed copy of the' specification ann drawir.; 
of any patent i n  th� foregoing list, or  any patf'Ht 
in print issued since 1863, wHI be fnrnished from 
this office for 10 cents, provid(ld the name and 
nllmber of the patent desired and the date btl 
1;iven. Address Munn & Co. , 361 Broadway, New 
Yori\:o 

Canadian patents may now he obta i n Nl by the i n 
V('lltOl'S for any of the inventions n a m (> d  in t h e  tore
gofng lisr.  

'
For tf'rms and further particulars 

IIddl'PSS Mun n  & Co., 361 Broadw8;'''' , New York. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe H opkms. This " buiJt�up " laboratory 
balance will weigh up to one pound and will turn with a quarter of a postage stamp. The balance can be malle 
by any amateur skill ed in the use of tools. mill it wilJ 
work as well as a $125 balance . rrhe article is accom
panied by detailed work ing d rawings showjng various 
stages of the work. T1ri.s article is contained in SC1EN
TI.l!'IC A MERICAN S U PPLEl\fENT, No. 1 1 84. Plice 10 
cents For sale by ::\,lUNN & Co . •  361 BroadwaY,'New 
Y ork City. or any bookseller or newsdealer. 

Thirty years ago I 
made my first public 

t h e  appearance a t  

Centennial E x p o s i

tion at Philadelphia. 

I was a stranger then. 

P e o p l e  took away 
specimens of my writ-

I n  g a s cunosItIes. 

T o d a y  e v er y b o dy 

knows me and these 

s p e C I m e n s  

mail cars. 

fill the 

Every one of my 

thirty years has been 

a year of progress

both In quality and 

sales. The year 1 906 
IS em phasizing m y  

sales su premacy-m y 
for the first q u a r t e r  

all exzstz'ng b r e a k z" n g  
records. 

Today I am the 

oldest and still the 

newest. Not that I 

was 

but 

I first am 

that I 

best, 

am best 

I am the am I first. 

product of the second 

generatIon of Rem-

i n  g t o n  artisanship. 

My New Models re

presen t t h e  expen

ence of the old com

bined with the 

gressI veness o f  

pro

t h e  

new. 

form 

the 

I n  my present 

I embody all 

qualities which 

have made me famous 

-plus improvements � 
so fundamental as to 

create a new standard � of typewriter work. S 
� Remington Typewriter � � New York and Everywhere � 
J..���� l 

359 

An Executive 
Mechan ic 

Wanted 
To organize and manage large farm 

implement factory. Knowledge of the 

farm implement business desirable. 

For the man who can make good-and 

spend 1 2  to 1 4  hours a day to do it if 

necessary - this is one of the best 

positions in the country. State age and 

experience. Write in confidence to 

.. MECHANIC " 

First National Bank Building 

Room 1 726 Chicago, III. 

HEAT AND LIGHT FROM M U N ICI PAL 
AND OTHER WASTE 

By J os. G. BRANCH, B. S ,  M. E. 
A reference book for Munici palities and Engineers. 

325 pages Of offi Cial reports from 3UO A m erican and En
glish cities on the Reduction and Incmerating meth ods 
of disposing of Refuse. with complete treatise on the 
utilization of Waste Heat for Electrical and Power 
Purposes. Also reports and full explanation of the dif
fel ('nt Central Heating l'lants and Steam and Hot 
Water Heating Systems, with ful1 description of the 
leading types of Boil ers, Engines, Pumps and Electrical 
Machines used in connection with such plants and 
systems. Price $3.00. 
THE NATIONAL E Q U I PMENT CO. St, Lou i s , Mo. 

LET < U �  B E  YO U R- FACTO RY 
W R itE fOR E S T I MATE O N  ANY ART I C L E  

Y O U  W A N T M A N U FA C T U R E O  STA M PI N G S ,  M ODELS,  E X P ER . W O R K  
W III ITE FOR F R E E  BOOK LET 

T H E  C L O B E  M A C H I N E  &. S TA M P I N C  CO. 970 H a m i lton S t . ,  C l evelan d ,  O. 

SOCIALISM 
Tbe most important ques tion of the day. Get posted. 
Read the greatest Sociali.st magazine in the w orld . 

300,000 circu lation. Send 10c. silver for one year 's tr i a l . 

GA YLORD W I LSHIRE, Editor 
.. \\rll�hire's llagazine," SOO Blaek Bldg . •  N. Y. City 

FOR SA LE 
150 Phonograph �pring Motors. 

1 1)0 Revolving Counter Stools. 
1 5 0  l!1i-inch Electric Bells. 

1 50 Pearl Push Buttons. 
1 8 1 4  E.  40th Street, N. E" CLEVELAND, OH" 

C 

E MEN  T 800 K S.  ��� 'Ce�:n�Of{l,���"�em.5��? struction, 50c . ;  Remforced Concret.e Construction, $2.50 ; Hol· low Concrete Biock Building Construction, 50c. Sent postpaid. 
E M E N T  A N O  E N G I N E E R I N G  N E W S ,  C h icag o ,  I I I .  

A.dvertisers who have handled mining machi nery 
s pecialties w ith great success and possess exceptional 
f::����lfo��
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U. �. A. Only business of first· class character will be 
conSidered. Reply in first instance, giving fullest par
ticulars to Q. Q. Z., care J. W. Vickers, {) Nich olaE- J.Jane, 
London, E. C. 

!\TAME PLATES-STEEL STN'.!fP�' l V ';EMPLOYEE CHECKS, KEY TAGS &BADGES ' V 
J . ROBBINS MFG.Co . 58 KNEELAN D ST. 

SEND FO/? C;;ii'fJiI'oGUE . . .. · B OSTON, MAS S .  

[-f.!I�a� Cor lis" Engine., Brewer< 
� and Hottl�r� Macbiner.y. 1�HE Vll/rER 

• MFG. CO .. 89!J Clinton 8t., Milwaukee, Wis. 

MODELS & EX P E R I M E N TA L W O R K .  
Inventions developed. Special �lachlnery • 

E. V. BAl l lAR O . 2 4  Frankfort Street. New York .  

RUBBER Expert Manufacturers 
FIne Jobbing Work 

PARKER, STEARNS &. CO., :U8.229 South Street, New York 

Models & Exper. Work, Gears, Dies, Tools. Novelties manufact'd. M. P. Schell, 506 MiSSion St., San Francisco 

MODELSICH'CAGO MODEL WO R KS 
17.9 £. MADISON S T  CHICAGO IL L ESTA BL ISHED 1867 W R , T [  F O R  CATA LOGUE OF MOOEL S V P P'LI E S  

1,,1. It. ,·Iili'," il •• Ii_ i'l ill JI We make, or willflirnish complete outfit for maklng� 
all .t�es. NEW YORK STENCIL WORKlS .. 100 assau Street, New Y0.c.r�k_. _____ _ 

MODEL AND EXPER IMENTAL WORK. 
Electrical and M echanical instruments. Small Mach'y 

EOWARD K L E I N SC H M I OT .  82 W .  B roadway, New Yo rk 

Dies, Tools, Models and SpeciaJ 'Miichlnery. �,;��'";r�"�'::\;'"'":: HOEFT & M O O R E ,  Ch cago, U .  S. A.  
"' ''" f"I <: �  F5 8" � I I'T "  !\ V l "" (E WOHK� T � D!A-NA 5: I R ' N K U N  �"' E ' T� 

B E  A WATC H M A K.E R 
Send for our free book, How to he a Watchmaker. Stone 
School of Watchmaking, 904 Globe Bldg., St. Paul, Minn. 

Old Hold. 8i1ver and Platinnm Bought. ShIp 
to us and we wil l remit cash im mediatel y. 

ASHER KLEINMAN. 250 8th Ave.,  N. Y. City. K. Y. 

Int.eresting- and insfructive. Shows al l the Newest High 
Grade Electric Supplies and ::'f ovelties ut Lowest Priee'! 

in the world. I'. lkwey Electric Co., Milwaukee, Wis. 



Jew lork BelUOg and 

Packing Go. 

LIMITED 

. .... anufacturers of High Grade 

Rubber Belting 

Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc. , Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write for catalogue. 
�1-93 Chambers St. , New York 

30 Days Free Trial 
Your health and that of your children depends 
largely upon the purity of the water you drink 

YOV�SKJHT (THE WATBlt). 

Water Coo l e r  The mOlt sanU • ..,., econO-mlcal and 'Perfect device ever Invented 
for dI8])en8Iu&, drlnklDC water. 

Coolers made tn sIx sizes and 
to fit any bottle, finished in white 
enamel trimmed � . in gold and 
nickel. For office or home. Price $6.00 to .12.00. 

We will send one of OUT water 
coolers to any reliable person. You may use it �o 
day, ... if perfectly ;;T'!\Ctory, remtt 
for &&me ;  if Dot 
better � any 
other "l1.tel: �  

i::n �f!t
''6� po"", 

Note Advaatages; , .. 
Water cannot Above cut is a sectional view of our 

become eon tOID- No. 4 cooler finished in white enamel, IDated e v en If· with two-gallon bottle. (ee capacity ten IDl pu r' e  lee Is 
pounds. Price t6.00. uaed. Water Bows directly fioom bottle to faucet 

through coli of pure block tin and Is eooled In traJllllit. 
N OTICE. -Our cooler is covered by broad baSIC patents and we 

wiil prosecute vigorou'4y all infringements. 

THE CO\'llSUMERS CO., 3517 Butler St., Chicago 
Coolers delivered f. o. b. Chicago, New York and San Francisco. 

Carendar Watch 
Registers the 8 eeond, Minute, 
Hour.. Day of W eek. Date 
of Month,: and PhaMe8 of 

Moon. Cbansces Au tomatically. Stem·wind 
and set ; jewelled pivot 
hQlps ; expansion baJ
ance : accurate and relia
ble; richly decorated dial 

Price . $ 7 .45 
Refunded if not as represented. Express Prepaid if 

. remittance coml>8 with order. 
or more, 18Z eoch. References : 

'Agencies, N. Y. Hanks, or any CO. ISO Flftb Ave., New York 

CH A RTE R  
Stationarles, Portables, HOisters. Pump
ers. Sawing and BOllt Outfits, Combined 
with .1)ynamos. 

Gasoline, Gas, �erosene. 
Send for · Oatalogu •.. 

State Power N eeds. 
CHART£R. GAS E N G I N E  CO., Box 1 4 8 • .  ST E R L I NG ,  ILL 

W h at I s  D a u s ' T i p - To p ? 

8 caIn S Ai l varieties at 10 :"" e s [  pnces. Best R&Ur

. 

oad 
Track and WalZon or Stock Scales made. 
Also 1000 useful artICles. inc luding Safe • •  
Sewmg �Hachtnes, BiCYCles, Tools. etc . .  eave 

Money. Lists �'rrl� CHICAGO �CAJ.]: Co .. Chicago. I I I .  

Tools ! Tools ! Tools ! 
an.d all you want to know about 
them. Our Tool Catalogue No. 
22 is a clOth·bound book of 950 
pages. If you want to .. know 
it aU " about Tools you should 
send for. this book at once 
Sent post· paid . on receipt of '1.00 which will be refunded 
from your first purchase from 
us of fl0.00 or over. 

MONTOOMER.Y 6: CO. 
105 Fulton Street, N. V. City 

Scientific American 

Tlut intimate intennbc
ing so necessary to good paint 

cannot be produced by paddling, · even 
though the right ingredients be used and in 

the right proportions. That is why lead and oil 
hand-mixed paints do not go as far nor wear as long as 

PAT TO N 'S 

PA I N TS 
Th

.
e materials used in S un-�roof �aint-zjne, Jead and silica, strictly 'pure linseed OIl . and the best turpenti ne dncrs-make good paint when properly propor .. honed and ground and ground and mixed and mixed ' in specially construc�ed �iIl�. Patt�lD's ' Sun-Proof Paints are sofd by ' reliaBle dealers .. whoB: busmess. eXIstence, depends upon the continued patronage of 

satisfied .cu.stomers. Fo� paint information and a pretty 
souvenIr,  free, address 

P A T T O N  P A I N T  C O M P A N Y 2 1 8  L A JC E S T R K E
· T 

M I L W A U K E E ,  W I S. 

APRIL 28, 19Q6. 

STEAM USERS 

lalOlJow Packlng 
The original and only genuine 

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, thre� row s  of which extend 
the full length of each roll. 

Manufactured excltl8ivcly by 
PEER,LESS · R.UBBER, MF(f. CO. 

1 6  Wanen St., New York 

A MO N E Y  MAK E R  
_. � . . . 

, 

. Hollow Concrete I1ulJdin" Blocks 
Best, Fa.test. Simplest, Cheapest 
Ma,chine. Fully guaranteed. 

T H E  PETT \l J O H N  CO. 
6!0 N .  6th Stre"t, 'I'ene Haute, i nc.. 

�GRIF'F'IN2'D.lL 

Olds (fas Engines and Pintsch 
Suction Oas Producers are built in . 

the same plant-engines 2 to 1, 600 h. p.  

-producers 4 to 2, 000 h. p.  

We know each complete plant (pro

duce.r and engine)
· 

will run right before 

it leaves the factory, perfectly adapted . 

to the coals ' you will use:'-operating 

costs are 1-3 . to 1-5  of steam, 1-2 of 
gasoline-adapted to al l kinds of work. 

Send for detailed information applied 

to your requirements. 

OLDS (fAS POWER, co. 
947. Chestn�t St. " Lansing, Mich • .  

" Formerly Olds Gasoline Engine �orks 

If You Want Cataiol!'ue No. 7, 1 905 
Say it out loud on a postal card. 

It "ives in detail all inside informa,
tion of the Tool Business of the 

G O O D E LL· P R � TT C O M PANY 
Nearly 300 excellent illustrations of 
devices and accessories. Descrtptlons, 
c lear and concil'le. A perfect book on 
perfect articles and pOints on war- , 
ranty, weights, shipping 'orders and 
list prices. Greenfield, HOBIt. 

The Grea.test� Pulverizing, Machine 
in the Wotld · 

Used Wherever .Portland ·Cement is Made 

OVER so PER CENT. OF THE PORTLAND CEMF.NT MANUFACTURED IN THE 

UNi'tE;D ·$T�TES TO:PAY iS GROUMD IN THE · GRIFF,IN - MILI:,. 

'Dm Grimn·.Mi1l.� �J·ftJ¥I\pt tpag . .  thctQ . ' ietpat 
"&I6\;i��,., .- .�;?!!!hfa.!: � •• ,"",,", - ., - - .->�- -, � ,�"," �. - . - - �, 

Thoroughly tested by continually successful and constantly increas
ing use during the past sixteen years. 

Portland Cement Clinker reduced from � inah to required fineness 
in one operation, with no auxiliary apparatus. ' No other machine 
made will · do this. 

Buy the GRIFFIN MILL and get the BEST. It holds the world 
record from every standpoint. 

Send for Catalngull and full inforDlation. 

Bradley Pulverizer Company, 92 State St., Boston 

B RI STO L ' S  
RECOR D I N G  I N STRU M E NTS. 

Pressure Gauges, Vacuum Gauges. Volt
meters, Amperemeters, Wattmeters, and 
�'hermometers, make continuous records Dwy and Ni{Jht • .  Will pay for themselves. 
�e�'i���=�J..1�t;J.u.r.��}��do:l'a� log T and Specimen Chart. 
The Bristol ComDany, Waterburv. Conn. 

GOLD MED A L ,  . ST. LOUIS EXPOSI T I O N .  

'DETROIT M t New Mode 
�ID�mt· · · 0 or 1 9 0 6  

Alwags Riyht 
The uncertainty of mnning is all taken out in the building. 
The breakdown habit has been overcome by following scien

tific Hoes of construction proven by practice to be correct. 
We take no chances and allow no guesswork to enter into their 

make-up. 
All materials are tested for soundness and strength on a testing 

machine and the engines warranted to do all we claim f.or them. 
We are making 10,000 Auto M arine Gasoline En
gines this year, manufacturing the motor complete from 
foundry to finished engine. not merely assembling parts mane in 
various factories: and that is ·why we are able to sell a 
first-class motor with a guarantee at 

1 % H. P . ,  $33. 1 5. Englne only 
3 H. P. will develop 4 H. P., $44.00. Engine only 

Catalo� with full information 1 to 20 H. P. 
'Motors for the asking. 

DETR.OlT AUTO MAR.INE CO. 
175 E. Congress ,st. Detroit, Mich. 

95 Liberty Street, New York 
The Bourse, Philadelphia 

The only builders of Auto Marine Engin .. 
in the World 

C'OLD GALVAN I Z I N G .  
AME.RICAN PROCE S S  N O  R O YA LT I ES. 

SAMPLES AND I NFORI'iiATION O N  APPLICATIO N .  
N I C K E L 

All» . 

Electro-Plating 
ApparalUl and  laterial. 

THB 

H a n s o n  & V a n  W i nkle 
co., 

N e '�· Il .. k. N • .I .  
92 William 8 t  .. N .  Y. 

30 & 32 S. Canal St. 
Chic84lO. 

Medicated and Iron (lad 6loves; 
THE OR.EATEST G LOV E '>  ON EAR.TH 

N o  more Sore Hands. ,  No more C racked 
Hands. No More Chapped Hands. but hands 
that are beautifully whIte. soft and smooth 
such aTe the effects produced by wearing Me
dicated Gloves. Retail price 30 cents per pair. 

The I ron Clad Glove, tbe glove of the 
Working Masses. It is not only Medicated 
and Water Proof. but also protected by a me
tallic surface which gives it great durability. 
Retail price 40 cellts per pair 

The best sellers on the market Agents 
make from !ZO to $30 per day Write f�r par
ticulars. if you want to make money. We 

want 8' rood agent in every mIll and factory" You can make 
more money at noon-time selling our gloves than you can during 
the day at your usual work. , 

THE COMMON SENSE MFG. CO. 
Dept. 153, St. Louis. M o. 




