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SUPERVISION AND SAFE TY OF THE BROOKLYN 
BRIDGE. 

There are some engineering and architectural works 
which, if correctly designed and properly constructed, 
are safe for all time ; there are others whose safety 
is directly proportional to the intelligence and care 
of the men ( engineers or mechanics ) appointed to 
supervise and keep them in repair. Prominen1:"among 
the latter class of structures is  the modern steel bridge, 
and particularly that type of it known as the stiffened 
suspension bridge, to which type the Brooklyn Bridge 
belongs. In the case of the great East River crossing, 
there are peculiarities in certain parts of the design 
and construction which demand a thorough knowledge 
of the theory of bridge construction on the part of its 
caretakers ; .for it is only a qualified engineer who 
would perceive just which are the points most liable 
to failure, and therefore calling for particularly close 
inspection. Such critical parts existed in the bridge 
from the very first, - being inherent, as  we . have said, 
in the design ; and their liability to overstrain has 
been greatly aggravated by the fact that, from the time 
construction was begun, various increments in the live 
loads have been allowed, until now much of the struc
tural material of the bridge is being strained beyond 
the unit recognized as good practice by modern en
gineers, and some of it-as recent events have shown
beyond the breaking strength. 

That actual breakage should have occurred, is to be 
attributed to lack of knowledge, or lack of care, or 
both. We are free to confess that recent utterances 
of the engineers in charge seem to indicate that 
they are not as familiar with the theoretical and prac
tical aspects of the problem which is presented by the 
care and upkeep of this costly and overworked bridge, 
as the importance of the structure demands. For proof 
of this it is not necessary to go beyond the Chief En
gineer's own report, in which he makes the astounding 
admission that the break in the suspender rods could 
not be detected until the broken ends were pulled 
up to view by the rising of the cable ; while his 
assistant has asserted that the broken rods were 
sheared off by coming in contact with the upper edges 
of the floorbeam chords. What makes the Chief En
gineer's statement the more disquieting is his admis
sion that there had been previous breakages at this 
point of the bridge ; for i-t is evident that even with 
practical evidence to back up theoretical indications 
of weakness, the bridge authorities either did not know 
how, or did not care, to use that simple method of 
inspection by a tap of the hammer, which is practised 
to-day on the tie-rods of every Howe truss on our 
Western railroads. 

As a matter of fact, the whole atmosphere in and 
around the - Engineer's office of the Brooklyn Bridge 
is particularly disquieting in view of the recent critical 
condition of the structure. There seems to have been 
too much of the "happy-go-lucky" about the manage
ment. Plans of parts seem to be difficult to find, and 
in some instances do not appear to exist. Is there on 
file in the Engineer's office a complete strain-sheet of 
the bridge under its present loading, showing the maxi
mum stresses upon every member under the most un
favorab ie conditions of temperature and loading? Does 
this sheet show the actual tension in the outermost, 
diagon?l over-floor stays, at maximum tempera
ture and under maximum local concentration of 
load? When the trolleys were admitted upon the 
roadwavs, was any calculation made of tlie dynam
ical effect of the motor axles as thpv pound across 
the gap at the center of the main span? What is the 
tn.ional strain, under this hammering, at the center 
of the pair of channels which form the bottom chord of 
the floorbeams at this point? When the incident of 
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the nine broken suspenders occurred, what was the 
increase of load thrown upon the suspenders, adjacent. 
to the gap, which did not break? And what was the 
margin of resistance in these suspenders by which 
the process of snapping was prevented from running 
the full length of the truss and dropping the northern 
roadway into the river? 

The Roeblings built a bridge which embodied the 
best engineering knowledge of twenty years ago, at a 
period when the theory and practice of bridge build
ing, as we now know it, was not far removed from 
its infancy. In spite of its added loads the bridge is 
not an unsafe structure to-day-always provided ( again 
we emphasize this point ) that it is supervised by pro
fessional men who see to it that a most thorough sys
tem of inspection is unceasingly maintained. 

. .. 

THE NEW YORK CENTRAL RAILROAD TUNNEL 

NUISANCE. 

On another page will be found the report of the 
grand jury's investigation of the two-mile tunnel, by 
which the New York Central Railroad reaches its 
terminal at Forty-second Street. We most heartily con
cur in the three recommendations of the grand jury, 
namely, that the wall dividing the. two outer tunnels 
from the center tunnel be removed ; that passenger 
coaches be protected from the sun when not in use ; 
and that some other motive power than steam loco
motives be used through the tunnel. The management 
of the New York Central road have only themselves 
to thank that this great public nuisance should have 
become the subject of action by the grand jury. Had 
the company shown the slightest indication of that 
anxiety to consider the comfort of their traveling 
patrons which, in recent press interviews, the leading 
officials of the road have claimed to experience, the 
present action of the grand jury, which is certainly 
not very creditable to this great and wealthy corpora
tion, would never have been taken. 

The discomfort due to heat and noxious gases is  
greatest in the side-tunnels, and the remedy suggested 
of cutting away the dividing walls and substituting 
for them steel columns and girders, would afford a 
very marked relief, by permitting the heat and gases 
to escape through the open wells which exist above 
the inside express tracks. If  the company has a frac
tion of that solicitude for the public comfort of which 
they recently have made such loud protestations, the 
recommendation that during the hot weather passen
ger trains. when not in use, should be stored in sheds, 
to prevent their being heated by the rays of the sun, 
will meet with an instant response. As to the change 
of motive power, that also has to come ; and it wiM be 
as well for the New York Central Company to realize at 
once that the public is determined that it shall come, 
and with as little delay as possible. The officials of the 
road have recently stated that they have been expend
ing unlimited: time and thought upon this problem, 
and regret to flnd that all of the alternative plans pre
sent insuperable ·.difficulties, etc., etc. As a matter of 
fact, the public is' beginning to realize that the most in
superable obstacle is the very large expense to which 
the company wnl be put by this alteration 'Of its 
tunnels and this change of motive power. For the 
officials of the road to say that a .change of motive 
power is mechanically impossible, is to trifle both 
with the subject and with the hundreds of thousands 
of passengers who are put to unnecessary discomfort 
and suffering by the present.conditions. If  the railroad 
company had the disposition to make the change, we 
venture to say that the electriCal companies who are. 
now equipping the Manhattan Elevated Railways would 
be perfectly willing to draw up a feasible scheme and 
put in bids for equipping the line from Mott Haven 
with the third-rail system, and providing the thirty 
or forty electrical locomotives necessary to bring the 
trains through the tunnel and handle them in the 
terminal yard. It is  true, a third rail would involve 
some very complicated work at the numerous cross
ings and switches in the yard ; but there is no rea
s'on to believe that these difficulties are beyond the 
ability of a good electrical engineer. The only objec
tion to such an installation would be the three or 
four minutes delay in changing from steam to electric 
locomotive at Mott Haven. But this would be offset, 
as far as the operation 'of the road is concerned, 
by the convenience of having the steam locomotives 
disengaged at the round house, and saved from the 
round trip into and out of the terminal yard at Forty
second Street. 

There can be no mistaking the genuineness of this 
last outburst of indignation against a railroad coni" 
pany of which the public has been such a liberal 
patron, and to which the city of New York has ex
tended in the past such liberal concessions. We should 
have thought that with the construction of the Hudson 
River Bridge and the entrance of competing roads 
into Manhattan Island . a probability, the New York 
Central would have been prompted by mere instincts of 
self-protection to remove a nuisance which is -a stand
ing disgrace to an otherwise admirable system. 
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DIVERGENT OPINIONS ON BATTLESHIP DESIGN. 

Broadly speaking, and without the least disparage' 
ment of the ability and good judgment of the gentle
men composing the minority in the Naval Board on 
Construction, it must be admitted that there is  what 
we might call an a priori presumption in favor of the 
superior excellence of the new type 'Of battleship 
recommended to the Department, based on the signifi
cant fact that the three technical members of the 
Board are united in favor of the majority design. 
Rear Admiral Bowles is expertly qmilified on the 
question of the structural arrangement 'Of the hull 
antl dispOSition of the armor ; Rear Admiral Mel
ville is  similarly qualified to determine questions 
of motive power, coal supply, etc., while Rear Admiral 
O'Neil, by virtue of his office, is  entitled to be called 
the most qualified expert on questions of armament. 
Regarding the merits of the �wo designs, as shown 
elsewhere in our issue, it is admitte<;l that each has 
virtues which so strongly recommend it, as to prevent 
any offhand decision as to which is the all-round 
better ship. The. Bradford design, with its four 12-
inch, twelve 8-inch and twelve 6-inch guns, is in 
respect of its offensive qualities an enormously power
ful vessel, and on paper it stands far ahead of any 
of the vessels built or building for any navy in the 
world. We presume that the Admiral has fully worked 
out the details of weights, displacement, coal endur
ance, etc., for this ship ; but we are free to confess 
that even with her 17,200 tons displacement, she looks 
scarcely able to carry such an enormous battery 
with the great weight 'Of emplacements, ammunition 
hoi sts, and ammunition, necessary to adequately 
mount and serve it, and at the same time find room 
for engines that will drive her at 19 knots, and for the 
large supply of coal which she must carry to bring 
her up to modern requirements as to sea speed and 
radius of action. An undue proportionment of weight 
to guns and armor must be accompanied by a reduc
tion . in the weights allotted· to 'other essential ele
ments of the ship ; and the mounting of twelve 8-
inch guns and the six heavy turrets in which they are 
installed, cannot have been accomplished, we fear, 
in this design without some sacrifice in other direc
tions. We say this with due appreciation of the fact 
that 300 tons of extra di splacement is allotted to cover 
these weights. 

The Bowles design is marked by great simplicity 
and by the total elimination of one caliber of gun, re
ducing the number carried to three, namely, 12-inch, 
7-inch, and 3-inch, as against the four sizes, 12-inch, 
8-inch, 6-inch, and 3-inch, carried in the Bradford 
design. While it is true, as urged by Admiral Brad
ford in his minority report, that the Bowles design 
introduces yet another altogether new type of ship inte 
the navy, we take it that it i s  the expectation of Ad
miral Bowles that the type, if adopted, will be so satis
factory that it will remain, with possible modifica
tions, a permanent type for future ships. As regards 
the new 7-inch guns' which it is proposed to use 
we consider that developments in guns and armor 
during the past few years point to this caliber, or 
perhaps, preferably, a caliber of n1l inches, as the 
most desirable for what we might call the intermedi
ate battery of battleships. The commonly accepted 
practice in our navy has been to install four heavy 
guns for penetrating the main turrets and the armor 
belt of an .enemy ; an equal or larger number of 8-inch 
guns for use against the lighter armor of the case
mates and smaller turrets ; a secondary battery of 
6-inch guns, also for use against the lighter armor 
of the ship, and a large number of 14-pounders and 
6-pounders for the purpose of attacking the unpro
tected portions of the ship with a storm of smaller 
shells. The wonderful improvement in armor, however, 
due to the introduction of the Krupp process, has dis
counted the efficiency of all guns, great and small. 
The 6-inch gun is no longer able to penetrate 6-inch 
armor at ordinary fighting ranges, nor is the 8-illch 
gun serviceable against the heavier belt and turret 
armor. At the same time the 8-inch is over-heavy 
for use against the more lightly armored portions of 
a vessel-facts which would indicate that the time has 
come for the introduction of a' weapon of intermediate 
caliber, such as 7 or 7lh-inch-one that would combine 
some of the penetrative power of the 8-inch with the 
rapidity of fire, light weight, and handiness of the 
6-inch gun. 

We have noticed in the development of foreign naval 
ordnance during the past year or two indications of 
the recognition of this necessity. The French seem 
disposed to throw 'Out the 5.5 rapid-fire in favor of 
the 6.4 and 7.6 semi-rapid-fire gun ; while England has 
been building a 7.5 rapid-fire gun' which has already 
made its appearance in one of her later battleship 
designs. As modified by the recent extraordinary im
provements in armor, we think that the desiderata in 
the arming of a battleship are as follows: A main 
battery 'of. four heavy guns for attacking the water
line belt arid main turrets; an intermediate battery 
of 7-inch or 7lh-inch rapid-fire guns for attack on case
mates and the more lu;b.tly armored turrets of. the 
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enemy's intermediate battery; and thirdly, a numer
ous battery of 3-inch, 1 2- or 14-pounder guns, whose 
province it would be to smother the enemy with a 
storm of projectiles, and effect that general demorali
zation of the enemy's aim, which results from the 
concussion and indescribable din, to say nothing of 
the wreckage, of a storm of bursting shelL It seems 
to us that these conditions are excellently realized 
in the battery of the majority design of the Board on 
Construction_ At the same time it is undeniable that 
Rear Admiral Bradford makes out a strong case in his 
min'Ority report for the tactical advantages to be 
gained by mounting a numerous 8-inch battery in 
double- and single-decked turrets. The Bradford de
sign has the advantage of possessing an overwhelm
ing power of attack ;  although it gains this by the 
adopti'On of principles of construction that expose the 
vessel to the risk of a sudden disablement of a large 
portion of its main armament. The Bowles design, 
on the other hand, though less formidable for offense, 
is relatively simpler, less liable to quick disablement 
by a few well-placed shell, and with its larger second
ary battery of 3'-pounder guns, and the more rapid 
fire of its intermediate battery of 7-inch guns, would, 
in a given time, deliver many more aimed shots than 
the minori ty type 'of vesseL 

However, after every argument has been made, 'One 
cannot but feel how purely theoretical is the whole 
question of battleship design. Only the test of a 
grueling fight between ships of opposite type could 
determine their respective merits. The Spanish
American war should have furnished the naval c'On
structor with much of the proved, data for which he 
is ever looking ; but unfortunately the one-sided char
acter of the engagements rendered the technical les
sons of the war altogether meager and disappointing. 

••••• 
VARIOUS USES OF PAPER. 

BY GEORGE E. W ALBH. 
Paper manufacturers have developed their industry 

in two ways in recent years, and the results justify 
all the labor and experiment carried on through the 
application of science and chemistry_ The applica
tion of machinery to cheapen the process of converting 
the raw material into different grades of paper has 
enormously stimulated paper production in this coun
try, and the various processes employed have often 
been described� 

But a no less important expansion of the paper 
industry has been in increasing the manifold uses 
to which paper can be put. Here, too, science has 
been the chief agent, and it has wrought remarkable 
changes and improvements. Chemistry has been labor
ing in this field for two decades, and from the 
laboratory have come discoveries that have made pos
sible the numerous side-products of the paper trade 
tbat are now manufactured on a large scale. 

One of the things in the paper industry that seemed 
almost incredible a number of years ago was the 
manufacture of car wheels. It seemed incomprehensi
ble to the lay mind that wheels made of compressed 
paper would stand the strain better than wheels made 
of steeL But the manufacture of pap'er wheels is no 
longer a novelty, and they are made in a great variety 
of sizes and shapes for use 'On roller skates up to 
heavy car wheels. After the car wheels made of 
paper were announced somebody applied paper to 
the construction of hollow telegraph poles, which were 
designed to take the place of those which had hereto
fore disgraced our streets and highways. But paper 
telegraph poles have never proved of any great value 
except to illustrate to the skeptical what can be done 
with paper. 

There have in recent years been made of paper, water 
and sewer mains which promise to be of value. These 
are hardened and treated chemically so that they are 
more impervious to water than some of the i ron and 
earthenware mains. It remains to be proved by actual 
test whether they can outlast some of the latter. The 
announcement was made a few years ago that paper 
window panes had actually been made and used, but 
these were much like the oyster-shell window panes 
of the Filipino huts. They may admit a certain 
amount of light to brighten up the interior, but they 
could never be looked through with any degree 'Of 
satisfaction. Still, a semi-opaque glass is  often needed 
for the ceilings of public buildings, wher,e the light 
admitted must be dimmed and diffused in passing 
through the substance. Paper window panes have been 
used in this way with more or less success. 

We are not only the greatest producers of paper 
in the world, but we have adapted it to more practical 
uses than any other nation. Our machinery for mak
ing paper, and for converting it into. useful articles 
of commerce, surpasses that of any two European na
tions, and even in France and Germany, where the 
refinement of paper finishing has for years reached 
the high-water mark, our machinery is largely used. 
In fact, it might be said with considerable truth that 
our paper machinery has 'Outstripped our paper pro
duction, and great as the latter is, the former ecllpses 
tt in extent and variety. 
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By means of improved machinery and new chemical 

processes wood pulp can be drawn out into the thin
nest imaginable sheets. In this  spinning and squeezing 
the paper does not lose its toughness. Thus thin 
paper napkins and table cloths are produced and 
printed with fancy borders and patterns. Some of 
these articles are almost as tough as linen in reSisting 
the attempt to tear them. Of course, they will not 
stand wetting and soon lose their toughness when 
moistened. But otherwise they make serviceable 
substitutes for table linen. Likewise the paper vests 
and paper underclothing and lining of winter suits 
are prepared for practical use, and they accomplish 
nearly all that is  claimed for them. The paper vests 
and lining are made so thin that their weight is prac
tically nothing, and yet they keep out the wind and 
cold. They are chemically treated, so that they will 
last a long time. They are also manufactured so that 
they do not make the rustling sound usually charac
teristic of paper, and they are pliable enough not to 
stand out or bulge the cloth in any way. 

Waterproofing, and more recently fireproofing, of 
paper have occupied the attention of chemists and 
practical paper makers_ Paper made waterproof and 
as fine as the ordinary napkins and table cloths would 
prove a boon to many lines of industries, especially 
at restaurants and hotels. It is said that public eating 
houses are waiting anxiously for durable paper nap
lcins and table cloths. Waterproof paper is made 
to-day, but not in such a way as to be valuable for 
table use. Waterproof paper sheets are frequently 
glued to cloth, and in this way the latter is rendered 
impervious to moisture. This waterproof paper is 
good, however, only for limited lines of articles. 

Lately the paper pulp mills have been experimenting 
with fireproof paper. In fireproofing wood it has been 
found necessary to inject into it under great pressure 
non-inflammable chemicals, and thus either drive out 
or neutralize the inflammable material of the wood.' It 
has been found that these fireproofing substances can 
be introduced into the paper pulp much easier than 
they can be injected into wood. Many attempts have 
been made to mix the right chemicals in the pap'er 
pulp to render the paper made therefrom fireproof. 
Not a little success has been attained in these experi
ments. In fact, the experiments in producing fire
proof paper paved the way for making fireproof wood. 
The wood pulp that is  compressed into molds for 
general household uses, such as for wainscoting, da
does, ceilings and moldings, can be made firepr'Oof 
in the same way as the paper. The fireproofing ma
terial is introduced and mixed with the wood pulp 
when the latter is in a soft, pliable condition, and 
when hardened through hydraulic pressure the chem
icals remain in the wood. 

This is one of the most interesting lines of experi
ments yet attempted by the wood pulp mills. It opens 
up a world of new possibilities. Should they succeed 
in producing perfect fireproof wood pulp there would 
be nothing to prevent them from furnishing our 
builders and marine architects with nearly all the 
interior wood trimmings in pressed materiaL The 
demand for such fireproof wood pulp products would 
be extensive. Our Navy Department is demanding 
such material for their battleships and cruisers, and 
the builders of the great skyscrapers in our cities 
are just as anxiously looking around for the same 
thing. If fireproof wood pulp could be produced sat
i sfactorily it would enter into our daily lives in 
innumerable ways. 

When we consider the great number of household 
articles already made of wood pulp, it can readily be 
understood that a fireproofing process for paper and 
wood would be immediately of great value to all. 
The interior trimmings of railroad cars, ferryboats, 
ocean and river steamers, public halls and hotels 
are nearly all made of hard wood treated with oil, so 
that it is more inflammable than in the natural state. 
All this trimming of wood forms a daily menace to 
thousands of people, and should a fire occur it would 
sweep irresistibly through these handsome steamship 
saloons and parlor cars. ,The whole trade is merely 
waiting for the proper fireproof wood to make revo
lutionary changes in its methods. 

There are innumerable smaller trades built up in 
recent years as the result of improvements in manu
facturing paper. Thus in the electric light business 
compressed paper, chemically prepared, is of great 
value, and it is employed for insulating purposes on 
a large scale. Paper is in increasing demand for 
packing perishable goods. Butter, cheese and similar 
products packed in waterproof oiled paper will keep 
twice as long as when wrapped in any other substance. 
This packing paper is  rendered absolutely air-tight. 
Druggists use large quantities of it for wrapping 
around the corks, of their bottles, and even in sealing 
up boxes of medicine which need to be kept from the 
air as much as ,possible. In this way results are ob
tained which cannot be approached by any other cheap 
materiaL Filter papers are also articles of consider
able commercial value. Thousands of tons of flne filter
ing paper are used every year in the drug trade. 

SCIENCE NOTES 
The Olympic Theater at Vincenza has been reopened 

with the CEdipus of S'Ophocles. We illustrated this 
wonderful building in the SCIENTIFIC AMERICAN for 
July 16, 1898. 

The Baldwin-Ziegler expedition sailed on the explor
ing ship "Amdrica" from Vardoe July 31, the vessel's  
course being shaped for Cape Flora, where Mr.  Bald
win hopes to join the "Frithjof" and "Belgica." Mr. 
Baldwin intends to push as far north as ,possible to 
establish winter quarters. He has 426 dogs and 16 
ponies with him. 

The Arctic expeditions of 1901 include the Baldwin
Ziegler expedition, the Russian expedition under Ad· 
miral Makaroff, the Canadian expedition, the German 
expedition, the joint expedition by the Duke of Abruzzi 
and Nansen, Peary's Greenland expedition, the Stein 
Ellesmere Land expedition, a Russian expedition in 
the Kara Sea, to work to the eastward along the 
Siberian coast, and an expedition to Franz-Josef Land. 

Count de la Vaulx, the aeronaut who will attempt 
to cross the Mediterranean in a balloon in the middle 
of August, has arrived in Toulon to superintend 
the preparatory arrangements. Many prominent per
sons have contributed to the cost of the experiment. 
An immense balloon shed opening toward the sea will 
first be constructed. A carrier pigeon post will be dS
tabli shed along the coast from Barcelona to Nice, and 
at Corsican and Algerian ports, with which the aero
naut will communicate. 

The New York Police Department has adopted a 
button invented by a woman, Mrs. Dudley F. Phelps. 
She has been working on the invention for many 
years. The button requires no sewing of any kind and 
can be taken off, cleaned and put back again without 
tearing the cloth. When she designed the button she 
had in mind particularly the requirements of uniforms. 
Two small prongs pierce the material of the uniform 
and on these fits the top like a glove fastener, which 
makes the whold thing perfectly secure. 

A London firm of photographic apparatus makers, 
during the sojourn of the Moorish ambassadors, con
structed a camera for the Sultan of Morocco at a cost 
of $10,500. The instrument is of the quarter plate 
size ( 3  'Ii x 4'1i) and differs in no respect as regards 
the fittings from the ordinary camera made by this 
firm for general purposes. The metal work of the 
camera is constructed of gold, including the screws, 
and also the holders for retaining the plates. The 
instrument occupied the services of ten men for four 
months, the polishing of the base boards alone re
quiring eight weeks to accomplish. About 150 ounces 
of gold have been utilized and the instrument 'Weighs 
13 pounds instead of 5 pounds, the weight of the 
same camera for ordinary use. It is a combination 
hand and stand camera with double extension rack
ing out from the center and rising front. It has 
but one lens, a Zeiss working at t 6.3.  It gives two 
different f'Oci, and it is stated that the powerful 
actinic light of Morocco will render the open aperture 
sufficiently rapid for the focal plane shutter, per
mitting an exposure of 1-1000th part of a second being 
given. The i ris diaphragm, stopping down to t 45, 
will enable the lens to be employed for interior or 
sharply defined photography. Another camera was 
also made by the same firm-half plate in size-but 
in this instance silver is employed instead of gold for 
embellishing it. The cost of the second camera was 
$4,500. The Sultan of Morocco is stated to be an ex
pert amateur photographer. 

n. Becquerel has confirmed, by an unpleasant ex
perience, the fact first noted by Walkoff and Giesel, 
that the rays of radium h,ave an energetic and peculiar 
action on the skin. Having carried in his waistcoat 
pocket for several peri'Ods, equal in all to about six 
hours, a cardboard box enclosing a small sealed tube 
containing a few decigrammes of intensely active 
radiferous barium chloride, in ten days' time a red 
mark corresponding to this tube was apparent on tIle 
skin; inflammation followed, the skin peeled off and 
left a suppurating sore, which ,did not heal for a 
month. A second burn subsequently appeared in a 
place corresponding to the opposite corner of the 
pocket where the tube had been carried on another 
occasion. P. Curie has had the same experience after 
exposing his arm for a longer period to a less active 
specimen. The reddening of the skin at first apparent 
gradually assumed the character of a burn; after 
desquamation a persistent suppurating sore was left 
which was not healed fifty-six days after the ex
posure. In addition to these severe "burns" the ex
perimenters find that their hands, exposed to the 
rays in the course of their investigations, have a 
tendency to desquamate, the tips of the flngers which 
have held tubes or capsules containing very active 
radiferous material often became hard and painful; 
in one case, the inflammation lasted for fifteen days 
and ended by· the loss of the skin; and the painful 
sensation has not yet disappeared, after the lapse of 
two months.-Comptes Rendus. 



A COMBINED BOX-OAP UD SHOE·PLAInt HOLDER. 
In 'Order tQ facilitate the cQnstructiQn 'Of cQncrete 

walls, piers, cQlumns, and the like a very efficient com
bined bQx-cap and shQe-plank hQlder has been devised 
by Mr. ThQmas C. Farrell, 'Of WashingtQn, N. J. 

As 'Our illustratiQn shQws, the mQld fQr the concrete 
wall is made 'Of planks set 'On edge, the cQmbined bQX 
cap and shQe-plank hQlder fQr these planks cQmprising 
vertical sides cQnnected by a hQrizQntal web, giving 
the cQnstructiQn an H crQss-sectiQn. The webs have 
small spurs which firmly engage the planks. The 
cQmbined bQx·cap and shQe-plank hQlders are cQnnected 
in transverse pai rs by tie-bQlts. 

The cQmbined bQx-cap and shQe-plank hQlders thus 
cQnstructed may be given any desired fQrm. The T
fQrm is ufl'lful at the end 'Of � wall; the straight form i s  

BUILDER'S 1l0LD FOR WALL CONSTRUCTION. 

emplQyed t'O jQin tQgether the meeting ends 'Of tW'O 'Of 
the planks and alsQ tQ strengthen the planks at 
PQints between their ends; the L:fQnn Is used when a 
rectangular branch 'Of the wall is to be made; the 
'Obtuse-angled fQrm is designed fQr use at the inside 'Of 
a branch tQ 'Or bend in the wall; and the Y-fQrm is tQ 
be used at the 'Outside angle 'Of an 'Obtuse bend. 

In building up a wall, fQur 'Or five CQurses 'Of planks 
are placed 'On tQP 'Of 'One anQther-sufficient tQ give the 
fQundatiQn its prQper strength. The IQwer planks are 
then taken 'Out and used again at the tQP 'Of the wall, 
the CQncrete being filled in as befQre. The wall may 
therefQre be built tQ any desired height withQut the use 
'Of a cQntinuQus sheathing. 

By means 'Of the inventiQn any intelligent practical 
builder can cQnstruct a fire-prQQf dwelling with'Out 
the use 'Of timber 'Or stQne as building material. 

• • • 
STEPKENSON'S LOCOMOTIVE. 

The accQmpanying phQtQgraph represents the first 
lQcQmQtive .built by GeQrge StephensQn, which was 
cQnstructed fQr the KillingwQrth Colliery CQmpany, 
in the year 1814. After dQing its share of useful work 
as 'One 'Of the nQtable piQneer 10cQmotives, it came 
intQ the PQssessiQn 'Of Sir Charles Mark Palmer, whQ 
presented it to the mayQr and cQrpQratiQn of the city 
'Of Newcastle-on-Tyne, England, 'On the QccasiQn 'Of 
the centenary 'Of the birth 'Of GeQrge StephensQn, 
which 'Occurred June 9, 1881. This curiQus little en. 
gine is preserved as a relic 'Of the past 'On a platfQrm 
'Of the NQrtheastern Railway CQmpany's Central Sta
tiQn at Newcastle"on-TYne. It should be nQted, h'Ow
ever, that the "Billy," as it is called, has been SQme. 
what mQdernized since the day when it first left the 
hands 'Of its builder. Originally there was nQ smQke
bQx, nQr were there, as explained belQw, any cQupling 
r'Ods. The bQiler cQnsisted 'Of a cylindrical shell, with 
a Single hQrizQntal, cylindrical flue extending thrQugh 
it. The rear end 'Of the flue cQnstituted the firebQx, 
and at the frQnt end it was connected by an elb'Ow 
with a vertical smQkestack. The sheet-irQn side tQ 
the f'O'Ot-plate, 'On which it will be nQticed the figure 
1 is printed, is evidently a later additiQn. TWQ ver
tical steam cylinders were 
carried abQve the bQiler, 
intQ Which they were 
built, the IQwer half 'Of the 
cylinders being cQntained 
within the bQller itself. 
The pistQn rQds are CQn
nected tQ transverse crQSS
heads, frQm the ends of 
each 'Of which a pair 'Of 
cQnnecting rods are C'OU· 
pled tQ the driving wheels. 

As 'Originally cQnstruct
ed, there were nQ cQupling 
rQds, the desired relative 
PQsitiQn 'Of the pairs 'Of 
cranks 'On each pair 'Of 
drivers being maintained 
by a chain-and-spr'Ocket 
gear between the tWQ 
axles. On the frQnt driv
ing wheels was a return 
crank, which, with .the 
cQupling rQds, served t'O 
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keep the pist'Ons in quarter P'Ositl'On. The cQupllng 
rQds were substituted in 1825. The· frame 'Of the en· 
gine is 'Of WQQd, and the wQQden tender is prQvided 
with a tank which is carried 'Over the rear axle, as 
shQwn in the engraving. 

...... 
Experiments Upon Value of C olor 80lutlon for 

UrthoebroDlatie Plates. 

A series 'Of interesting researches has lately been 
made at the Imperial SchQol 'Of Graphic Arts 'Of Vienna 
UPQn the subject 'Of preparing QrthQchrQmatic plates 
frQm 'Ordinary gelatine plates by sensitizing them with 
different sQlutiQns. Dr. Eder, whQse researches in this 
directiQn' are well knQwn, has had the present series 
'Of experiments made by M. Paul RQch, an attacbe 'Of 
the Institute, and the latter has taken up and CQm· 
pleted the previQus experiments 'Qf Eder, BQthamley 
and 'Others fQr cQmparing the sensitizing effect 'Of a 
great number 'Of cQlor sQlutiQns fQr the different rays 
'Of the spectrum. The cQIQrs chosen were fQr the mQst 
part 'Of the eQsine grQUp. 

TQ find out the relative value 'Of each 'Of the SQlu· 
tiQns, a ray in the red was selected fQr cQmparisQn, 
and the spectrum was phQtQgraphed each time with a 
plate sensitized with 'One of the sQlutiQns 'Of the series; 
the effect 'Of the sensitizer is then measured by the 
length 'Of eXPQsure necessary tQ produce the same de
PQsit 'Of silver, this .effect being represented by a num
ber inversely prQPQrtiQnal tQ the length 'Of eXPQsure. 

In this manner the fQllQwing liumbers were calcu· 
lated. FQr all the cQlQrants Qt' the eQsine grQUp, the 
immersiQn in the cQIQr bath was preceded by a shQrt 
i mmersiQn in a 2 per cent ammQnia solutiQn. The 
numbers thus determined cQnfirm the previous experi
ments and give SQme new results. 

ErythrQsine . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
Bengal rQse . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

NaphtQfiuQresceine . . . . . . . . . . . . . . . . . . . .  . 

M'ethyleQsine . . . . . . . . . . . . . . . . . . . . . . . . .  . 

50 
50 
50 

EQsine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
Cyanosine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

QuinQline red . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chrysaniline • . . . . . . . . . . . . . . . . . . . . . . . . . .  

FluQresceine . . . . . . . . . . . . . . . . . . . . . . . . .. . 

25 
12  
12 

5 
As the sensitizing PQwer 'Of erythrQsine was found tQ 

be superiQr tQ all the others, it has been taken as a 
standard 'Of cQmparison In the table. AccQrding tQ M. 
RQch, the meth'Od of using SQme 'Of these cQIQrs i s  in· 
dicated in the fQllQwing fQrmulre : 

1. ErythrQsine, methyleQsine, ethyleQsine, eQsine.: 
a. Preliminary ammQnia bath, 2 per cent sQlutiQn. 
o. Sensitizing bath. 

CQIQr SQlutiQn at 2 per cent • • • • . • •  6 parts 
AmmQnia . . . . . . . . •  • • • • . . • . . . . • . . • 2 parts 
Water . . . . . . . . . . . • . . • • • • • • • • . . • . . •  100 parts 

2.  Bengal rQse : 
a. Preliminary ammQnia bath, 2 per cent. 
o. Sensitizing bath. 

CQIQr solutiQn at 2 per cent . . . . . . .  2 parts 
AmmQnia . . . . . . . . . . . . . . . . . . . . . . • .  2 parts 
Water . . . . . . . . . . . . . . . . . . . . . . . . • . .  100 parts 

FQr naphtQfiuQresceine and cyanQsine, 12 parts 'Of a 
1 per cent colQr sQlutiQn are taken, the rest 'Of the 
fQrmula remaining the same. With quinoline red, nQ 
preliminary bath is  used, and the sensitizing bath i s  
made u p  with 1 t Q  2 parts of a 2 per cent cQIQr SQlu
tiQn tQ 100 parts 'Qf water. It shQuld be remarked that 
the plates rendered QrthQchrQmatic by the use of the 
cQIQr sQlutiQns cannQt be kept fQr a great length 'Of 
time befQre using; the best results are 'Obtained imme
diately after drying. If, as  is usually the case with 
amateurs, QrthQchrQmatic plates are nQt used cQntin
ually, the fact of being able tQ sensitize 'One's 'Own 
plates presents SQme advantages. 

...... -
A train 'On the :3urlingtQn rQute recently had all 

the windQws 'On 'One side brQken by hail. 
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AUGUST 10, 1901. 
A NOVEL CAN·OPENER. 

An ingeni'Ous machine fQr 'Opening preserve-cans 
is the subject 'Of a patent which has recently been 
granted t'O Truman A. Darling, 'Of Anaheim, Cal. 

As 'Our illustratiQn shQws, the machine cQmprises a 
standard carrying a platfQrm, 0, and having tWQ 
jaws, A, .pivQtally mQunted 'On QPPQsite sides 'Of the 
standard and pressed apart by a cQiled spring. An 
'Opening is made in the standard fQr the passage 'Of 

A MACHINE FOR OPENING CANS. 

the spring. The jaws, A, pass upwardly thrQugh the 
platfQrm, 0, tQ grip the QPPQsite sides 'Of a can. In 
'Order tQ draw the jaws tQward each 'Other so that the 
can may be firmly clamped, links are emplQyed, CQn
nected by a lever which is cQntrQlled by a crank, B. 
The crank is prQvided with a spring-pawl which wQrks 
with a ratchet-bar fastened tQ the standard. By means 
'Of the spring-pawl and the ratchet, the crank, B, 
may be held in any desired positiQn. By mQving 
the crank the lever may be thrQwn to draw the jaws, 
A, tQgether SQ as tQ engage the can; by thrQwing 
the crank, B, in the QPPQsite directiQn the jaws are 
released and the cQiled spring all'Owed tQ thrQw the 
jaws in 'Open positiQn. 

The platfQrm, 0, carries an arch-shaped frame 'On 
which a crankshaft, D, is fitted. The crankshaft 
is prQvided with a piniQn which meshes with the 
annular teeth 'Of a vertical crankshaft, E, enclQsed 

. partially in a sleeve. A pawl is mQunted 'On the sleeve 
tQ engage the piniQn 'On the crankshaft, D. tQ hQld it 
in any desired PQsitiQn. The lQwer end 'Of the crank· 
shaft, E,- is fQrmed with a PQint which is intended 
tQ .plerce the center 'Of the can·head. A transversely
disPQsed arm. is adjustably held 'On the lQwer end 'Of 
the crankshaft, E. The 'Outer end 'Of this arm carries 
a knife, F, which is intended tQ cut 'Out the head 'Of 
the can as the shaft, E, is rQtated. 

In using the machine the can is placed UPQn the 
platfQrm, E, and the jaws, A, are engaged with its 
QPPQsite sides by manipulating the crank, B. By 
rQtating the crankshaft, D, the crankshaft, E, is 
mQved dQwn SQ that its lQwer PQint engages the head 
'Of . the can. The same mQvement will bring the 
knife, F, int'O cQntact with the can. By thrQwing the 
pawl 'On the sleeve down, the pini'On Is held immQv
able; and by turning the crankshaft, 0, 'Once, the 

knife, F, will cut ''Out the 
head of the can. 

••• 
An experiment is being 

made in New YQrk city 
in c'OnnectiQn with the 
water supply fQr the CQn· 
densing plant 'Of the Edi
SQn C'Ompany at their new 
electrical PQwer hQuse in 
CQurse 'Of erecti'On at 
Thirty-ninth Street and 
East River. A steel tun
nel, 250 feet IQng, measur
ing 12% feet in diameter, 
and weighing 'Over 1,000 
t'Ons, has been built, and 
the intentiQn is tQ sink the 
tunnel SQme 23 feet under 
water and tQ use it as 
a huge aqueduct t'O lead 
water frQm the river tQ 
the cQndensing plant re-
ferred ro above. 
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THE ELECTRICAL CAUSES OF CHANGES IN THE 

W:iATHER. 
BY PEBDBRICK A. TALBOT. 

Prof. Elmer Gates, of Chevy Chase, Md., has con
ducted a series of experiments which has led him to 
conclude that our varying conditions of weather are 
due to electricity. According to the professor, this 
subtle force produces rain and drought, the changes 
of air pressure, and the various meteorological dis
turbances, such as tornadoes and waterspouts, which 
visit us from time to time. 

That electricity exerts a powerful infiuence upon 
tlie air pressure is proved by means of a simple ex
periment. A large fluffy ball of cotton suspended 
from the ceiling by means of a silken cord and 
charged with electricity immediately increases in size 
very appreciably. This expansion Prof. Gates explains 
as indicative of a low barometer, arguing thaL the 
expanding of the ball by charging it with 
electricity proves that the fibers of the cot-
ton are repelling one another, so that the 
ball possesses less density. The same re-
sult attends the charging of the atmosphere 
with electricity. The density of the air is 
diminished, with the result that the pres-
sure is decreased, and the barometer conse
quently falls. 

The presence of electricity, however, in the 
atmosphere, produces not only low pressure, 
but high pressure as well. When two opposite 
masses of air charged with electricity-posi
tive and negative respectively-approach one 
another, they become denser, with the result 
that the barometer rises. To prove this, Prof. 
Gates uses another ball of cotton, suspending 
it from the ceiling also by means of a silken 
cord about 2 feet distant · from the first ball. 
In a few minutes the two balls approach each 
other, both decreasing in · size. From this ex
periment Prof. Gates infers that when one 
mass of air becomes charged with electricity, 
a neighboring mass of air becomes electrified with 
an opposite charge by induction. Thereupon the 
masses of air gradually approach one another slowly, 
and decrease the density of the ai r. 

One outcome of these investigations has been the 
construction of an a�pliance which Prof. Gates in
tends to use in forecasting the weather. It  is impos
sible, with the present appliances employed, to pre
dict the barometric pressure until a change has ac
tually occurred ; that is to say, until the barometer 
has either dsen or fallen, meteorologists cannot tell 
us what weather to expect. If the variations of the 
�arometer are the result of electrical influences, Prof. 
Gates suggests that the electric conditions of the at
mosphere should be observed, and by this means fore
tell at what places and at what time the barometer 
will be either high or low. The primary object of his 
contrivance is to measure and to record the amount 
of electricity in different regions of the atmosphere. 
The device is to be attached to a small aerial ap
paratus which soars to the upper 
strata of air, makes automatic 
records at various heights, and 
then returns to the earth. By 
means of the appliance the pro
fessor hopes to glean informa
tion of those regions of air about 
which little at present is known. 

That rain is produced by the 
mingling together of masses of 
air oppositely charged with elec
tricity, Prof. Gates explains by 
another simple operation. Two 
windows on either side of his 
laboratory were opened. An elec
trical fan was placed in one win
dow and set in motion for the 
purpose of withdrawing the air 
from , the apartment. Thus the 
only air within the room was 
that which entered through the 
two windows. The weather out
side was clear and bright, though 
the air was charged with a cer
tain amount of humidity. The 
two currents of air entered the 
apartment by either window and 
mingled together in the usual 
way, without causing any unto-
ward circumstance. A current 
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the currents were switched on. This experiment was 
intended to prove that the electrified masses of mois
ture-laden air, generally termed clouds, when they 
meet, produce showers. When they are abnormally 
laden with electricity, Ifghtning and thunderstorms 
result. If, for example, reverting, ' the two cotton balls 
are charged very highly with electricity they jump 
together with a spark and a snap, then spring apart 
and come together again with another spark and snap, 
separate once more, while the charge is maintained. 
This is practically an illustration of thunder and 
lightning upon a miniature scale. The spark repre
sents the lightning and the snap the thunder. 

Prof. Gates, in the course of his experiments, also 
discovered another curious fact. This is the trans
portation of moi sture from one point to another by 
means of electricity. During a shower of rain it has 
often been observed that a far greater quantity of 

• 

ELECTRICAL ATTRACTION SHOWING ' HOW CLOUDS MAY BE 
INFLUENCED BY ELECTRICITY. 

rain has fallen in one place than could be possibly 
contained in the air covering that area. This peculiar 
fact is  explained as follows : While it is  raining in 
a certain spot, moisture from various directions is 
being conveyed to this special region by electrical 
energy. To illustrate this transportation possibility 
of electricity, Prof. Gates has constructed a large 
glass case about eight feet in length, divided into 
two compartments by means of a section of thin por
ous paper. One division is filled with very dry air 
and the ' other with air containing a heavy percentage 
of humidity. A wire leading from the negative pole 
of a static electrical machine is attached to the com
partment containing the dry - air, while another wire 
led from the positive pole is connected to the . cham
ber containing the moist air. When the current is 
switched on, the moist air is transported from one 
end of the box to the other in a much shorter time 
than it would be conveyed by ordinary diffusion. 

In addition to producing artificial miniature 

8S 
short distance above the surface of the water. When 
the current is switched on, the water is agitated, the 
disturbance increasing in violence as the potential of 
the current is raised, until presently a cone is formed, 
rising higher ana higher, until it ultimately touches 
the rod above. 

• t • • • 
Til e  Drills •• Antarct ic Expediti o n ,  

'f--::rhe present year will be a red letter one in the 
annals of Antarctic exploration, inasmuch as deter 
mined efforts are to be made by the British Geograph 
ical Society and the German Government in concert; 
to unravel a little of the terra incognita of that re, 
mote region. Owing to its reqlote distance from the 
great centers of civilization, the South Pcle has not 
received that attention from explorers which has been 
bestowed upon the North Pole, for whereas we are 
only 238 miles from the latter goal, we are yet about 

770 miles distant from the South Pole. Yet 
it is imperative that our' knowledge of these 
southern regions should be extended, in the 
interests of navigation, since owing to our 
meager information of the magnetic pole, ships 
sailing in these southern waters often stray 
miles out of their cours"t and thus consequently 
protract their voyages unnecessarily. 
�he vessel in which the British expedition 
will set sail was recently launched at Dundee "j.. 
( S'cotland ) ,  where she was constructed by the 
Dundee Shipbuilders Company, which makes 
a specialty of building whalers and other ves' 
sels for plying among the Arctic ice. As with 
the "Fram," in which Nansen set out for the 
North Pole, the "Discovery" has been specially 
built for the forthcoming task. In appearance 
sHe is a small, ungainly looking vessel, 178 
feet in length, though she possesses fine lineO'. 
She is built of timber throughout and special 
attention has been devoted to the strengthen
ing of her sides to enable her to resist the 
enormous ice pressure she will encounter. Her 

framing is constructed of Scottish oak, and where she 
will be subjected to the maximum pressure, ' heavy 
transverse bulkheads are supplied. There is a solid 
mass of wood 9 feet .in thickness in her stem, while 
her sides amidships are 2% feet thick. Her out
side planking is of hard wood sheathed with green
heart and iron bark. Owing to the peculiarity of her 
form, when the ice exerts heavy pressure, instead of 
crushing the vessel, it will gradually lift her up. 

She belongs to the auxiliary class of steam vessels, 
her engines developing only 450 horse power, and she 
will thus depend mainly upon her sails for progress. 
She is driven by three propellers fitted with new pat
tern withdrawing shafts and lifting screws, by which 
means, whenever an exigency arises, the screw shaft 
can be withdrawn inboard out of the way of the ice. 
Her boilers are the best return tube Scotch type. ,Her 

' coal capacity is only 280 tons, but this is sufficient to 
carry her 8,000 knots at an average speed of 6% to 7 
knots per hour. She covered the 480 miles between 

Dundee and London with the 
consumption of only 14 tons of 
coal. She carries a steam dy, 
namo and also a windmill dy
namo to economize coal. 

The internal arrangements of 
the vessel are as comfortable as 
possible. There is  the usual 
range of laboratories and work
shops incidental to such expedi
tions, and roomy quarters for 
the officers and crew. One prom
inent feature of the interior 
equipment is a kind of atmos
pheric lock by which means the 
raw Antarctic air is prevented 
from entering the interior of 
the vessel, when a person enters 
from the deck. It is a double
door arrangement, and when en
tering the person first closes the 
outer door before he opens the 
one leading into the apartment. 
To preserve the warmth in th� 
rooms the walls are linp.d with 
asbestos. The stoves are pro
vided with talc doors with fun
nel-like fittings 0 v e r t h e  m, 
through which the air from the 
outside enters and is carried 
over glowing coals to be heated 
prior to its delivery into the 

of negative electricity was in
ducea into the air en tering 
through one window, and a sim- ELECTRICAL APPARATUS BY WHICH EXPERIIIENTS ON WEATHER CONDITIONS WERE IIADE. rooms. 
ilar current of positive electric-
ity induced into . the stream of air proceeding through 
the other window. A most remarkable phenomenon 
instantly occurred. The two oppositely electrified cur
rents of air came i�to contact, formed a slight mist, 
and in a few seconds the fioor of the laboratory was 
quite wet. Directly the electricity was switched off 
the air cleared, only to become misty again whenever 

showers, mists, and thunderstorms, Prof. Gates con
trives on a similar scale the more violent · eruptions 
of nature, such as cyclones and waterspouts, with 
equal facility. To the bottom of an ordinary saucer 
filled with water a wire is attached, connected with 
the positive pole of the machine. A small rod con
nected with the other pole of the machine is  held a 

All the available space on the 
deck is occupied with winches, anchors, cables, sound
ing apparatus, spare ' propellers, masts, etc. For 
deep-sea soundings 10,000 fathoms of wire are being 
carried upon drums. The ship is  lighted ' through
out with electric light. The magnetic instruments 
carried are of the most delicate description, and 
to prevent their being deranged no steel or iron 
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is l'Ocated within a radiulil 'Of 30 feat 'Of them. All 
the rigging f'Orward has in fact been specially made 
'Of hemp t'O prevent any disturbance in this direc
ti'On. Kites are als'O being carried f'Or the purp'Ose 
of conducting the mete'Or'Ol'Ogical 'Observati'Ons, and 
there is a p'Ossibility 'Of Marc'Oni's  wireless telegraph 
system being installed. 

The t'Otal c'Ost 'Of the expediti'On is $500,000. Sir 
Clement Markham, President 'Of the R'Oyal Ge'Ograph
ical S'Ociety 'Of Great Britain, wh'O is himself an ex
perienced Arctic expl'Orer, was mainly resp'Onsible f'Or 
the inaugurati'On 'Of the expediti'On. When he first 
pr'Om1)lgated the scheme he adv'Ocated its being carried 
'Out entirely by the G'Overnment, but this was f'Ound 
t'O be imp'Ossible. The latter, h'Owever, finally agreed 
t'O subsidize it t'O the extent 'Of $225,000, the balance 
'Of the sum being defrayed by public subscripti'On. A 
large am'Ount 'Of this has already been f'Orthc'Oming. 
The expediti'On will be absent f'Or three years, and 
the annual c'Ost 'Of maintaining it will be $100,000. 
'"\'l'he leader 'Of the expediti'On is  Capt. R. F.  Sc'Ott, 'Of 

the R'Oyal Naval ReserveK The 'Officers and crew will 
in all number f'Orty-five, an excess 'Of fifteen 'Ovl!r the 
strength 'Of the German expedi ti'On. 

The S'Outh P'Olar regi'Ons have been divided int'O 
f'Our quarters 'Or quadrants, named respectively, Vic
t'Oria, 90 deg. t'O 180 deg. east ; R'Oss, 180 deg. t'O 90 deg. 
west ; Weddel, 90 deg. west t'O 0 deg., Greenwich 
Meridian, and Enderby, 0 deg. t'O 90 deg. east_ The 
British expediti'On ' will expl'Ore the Vict'Oria and R'Oss 
quadrants , and the Germans will expl'Ore the Weddel 
and Enderby secti'Ons . .\-B'Oth expediti'Ons will start 
simultane'Ously fr'Om Melb'Ourne in the latter part 'Of 
this year-.\-

------------�.�,�.��.�-----------
COKE MAKING IN THE CONNELLSVILLE REGION. 
Of the c'Oke industry it may be truly said that it 

has rev'Oluti'Onized the ir'On and steel trade 'Of the 
w'Orld. T'O-day this great fuel industry ranks with 
the great industrial enterprises in which fame and 
f'Ortune have been w'On. C'Oke-making, as n'Ow carried 
'On in many States and Territ'Ories, had its birth in 
the C'Onnellsville regi'On 'Of s'Outhwestern Pennsyl
vania.  The 'Originat'Or 'Of thi s  industry never dreamed 
'Of the far-reaching effect it w'Ould eventually have 'On 
the ir'On and steel industries. T'O-day its et'!'ects are 
universal. Less than half a century ag'O the successful 
manufacture 'Of c'Oke in western Pennsylvania shifted 
the pig-ir'On industry t'O Pittsburg, and thus laid the 
f'Oundati'On f'Or that city's present industrial great
ness. 

The C'Onnellsville c'Oking-c'Oal seam emb'Odies s'Ome 
peculiar ge'Ol'Ogical c'Onditi'Ons. It  ill a detached p'Or
ti'On 'Of the Pittsburg c'Oal basin, and extends al'Ong 
the western sl'Ope 'Of Chestnut Ridge, the western
m'Ost range 'Of the Alleghanies, fr'Om Latr'Obe, Pa., 'On 
the . main line 'Of the Pennsylvania Railr'Oad fifty miles 
east 'Of Pittsburg, southward int'O Maryland and West 
Virginia_ Its average width is n'Ot m'Ore than f'Our 'Or 
five miles, and the regi'On c'Ontains s'Omething 'Over 
100,000 acres, its b'Orders having been s'Omewhat ex
tended during the past year 'Or tw'O thr'Ough the intr'O
ducti'On 'Of impr'Ovements in the c'Oking ' pr'Ocesses, 
whereby the pr'Oducti'On 'Of a g'O'Od quality 'Of c'Oke is 
made p'Ossible fr'Om the c'Oal lying 'On the b'Orders 'Of 
the main c'Oking field. 

In the C'Onnellsville regi'On the standard bee-hive 
'Oven, the type n'Ow in general use, has a diameter 'Of 
fr'Om 10 t'O 12 feet, and a height 'Of fr'Om 6 t'O 8 feet, 
and is built 'Of fire-brick 'Or st'One. It is arched in the 
interi'Or, and has an 'Opening in the t'Op f'Or charging 
and f'Or the escape 'Of the gases during the c'Oking 
pr'Ocess, and a d'O'Or in the l'Ower fr'Ont sidd thr'Ough 
which the finished pr'Oduct is "drawn," this d'O'Or 
being cl'Osed during the c'Oking pr'Ocess. The aver
age charge 'Of c'Oal per 'Oven is fr'Om three and 'One
half t'O f'Our t'Ons, the heaviilr charge requiring m'Ore 
time f'Or the c'Oking pr'Ocess_ When the charge is 
leveled it has a depth 'Of fr'Om tw'O and 'One-half 
t'O three feet in the 'Oven, thus leaving sufficient 
r'O'Om f'Or the accumulating gas and f'Or the expansi'On 
and rising 'Of the c'Oke during the pr'Ocesses 'Of its 
manufacture. It is the practice t'O charge every 'Other 
'Oven each day, and the charge is ignited by the heat 
retained in the walls 'Of the 'Ovens. The i gniti'On Is 
indicated by a puff something like a p'Owder expl'O
si'On. F'Or twenty-f'Our h'Ours the gas is all'Owed t'O 
escape, and then the 'Oven is cl'Osed up. Furnace c'Oke 
in general use requires f'Orty-eight h'Ours f'Or the c'Ok
ing pr'Ocess, while f'Oundry c'Oke is a seventy-tw'O h'Our 
c'Oke. The last. twelve h'Ours 'Of the c'Oking pr'Ocess 
are usually c'Onsumed in c'O'Oling. Pure water is essen
tial for C'Okil c'O'Oling. The 'Object is t'O expel the water, 
hydl''Ocarb'Ons and the sulphur, and leave a fixed 
residuum 'Of ash, carb'On and such 'Of the sulphur as 
cann'Ot be driven 'Off during the c'Oking pr'Ocess. Sh'Ould 
the water used in c'O'Oling the c'Oke c'Ontain sulphur 'Or 
'Other deleteri'Ous substancelil, these w'Ould be readily 
abs'Orbed by the c'Oke, and w'Ould injure the i r'On or 
steel manufactured with such c'Oke. 

The 'Operati'On 'Of the bee-hive 'Oven il! extremely 
simple. Nevertheless there have been numer'Ous im-
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pr'Ovements in the 'Ovens erected during the past two 
years, and especially is this the case in· the c'Oking fields 
adjacent t'O the C'Onnellsville regi'On, but n'Ot strictly 
in the main c'Oking district. . These new 'Ovens are 
larger in size, have impr'Ovements in the way 'Of draft, 
and electricity enters largely int'O their 'Operati'On. The 
mines which supply these new 'Ovens are lighted with 
electricity, electric mining machines are used, and 
electric haulage shaft and tipple 'Operati'Ons have been 
largely intr'Oduced. ElectriCity has supplanted the 'Old 
"Larry" f'Or the purp'Ose 'Of charging the 'Ovens, and 
electric and aut'Omatic c'Oke-drawers and car-l'Oaders 
have supplanted hand lab'Or. One great tr'Ouble with 
the bee-hive 'Oven is the imp'Ossibility 'Of 'Obtaining by 
it an absolute unif'Ormity 'Of the pr'Oduct. 

T'O impr'Ove the pr'Ocess 'Of manufacture, larger charges 
and increased natural air drafts have been empl'Oyed, 
but with n'O decided results. The bee-hive 'Ovens erected 
during the past tw'O years are somewhat lar.ger in size 
than . the 'Old 'Ovens. There have als'O been vari'Ous 
min'Or changes. In the bee-hive 'Oven the mass 'Of c'Oal, 
as it  fuses int'O c'Oke, swells and rises. If, 'On quench
ing, it falls back t'O its 'Original bulk, it makes a hard 
c'Oke ; if n'Ot, a s'Oft c'Oke is the result. There is als'O 
a lack 'Of unif'Ormity 'Of p'Or'Osity which is necessary t'O 
give t'Oughness and hardness t'O a furnace 'Or f'Oundry 
fuel. 

The general reducti'On 'Of the c'Oking industry t'O a 
science awaits the intr'Oducti'On 'Of the by-pr'Oduct c'Oke 
'Oven wherein the c'Oal is c'Oked in an airtight chamber 
and an abs'Olute' unif'Ormity of the pr'Oduct i'1 assured. 

SECTION AND PLAN OF BANK OVEN. 

In Number 1108 'Of the SCIENTIFIC AMERICAN SUPPLE

MENT the writer gave s'Omething 'Of the pr'Ogress 'Of 
these idilas up t'O that time, t'Ogether with a c'Omparison 
'Of the ec'On'Omy which w'Ould result fr'Om tIie intr'Oduc
ti'On f)f this c'Oking system. S'O here it will suffice t'O 
sa:' that the c'Oke yield under the by-pr'Oduct system 
would be 73 per cent 'Of the c'Oal charge against 66 per 
cent by the bee-hive system. The resultant ec'On'Omy 
thr'Ough the utilizati'On 'Of the by-pr'Oduct w'Ould am'Ount 
t'O at least sixty cents f'Or each t'On 'Of c'Oal c'Oked, and 
f'Or the 20,000,000 t'Ons c'Oked in the C'Onnellsville re
gi'On during 1900 the by-pr'Oducts which are n'Ow a 
t'Otal waste w'Ould represent $12,000,000. H'Owever, 
during these days, when there is . such a great demand 
f'Or c'Oke, there is n'Ot likely t'O be any grdat pr'Ogress 
by these new c'Oking 'ideas. 

One 'Of the features intr'Oduced int'O the coke busi
ness by the H. C. Frick C'Oke C'Ompany is c'Oke crush
ing. This c'Ompany has n'Ow in 'Operati'On three great 
crushers, each having a daily capacity 'Of 2,000 t'Ons. 
The c'Oke is crushed int'O sizes c'Orresp'Onding t'O anthra
cite c'Oal and is shipped all 'Over the c'Ountry f'Or 
vari'Ous manufacturing and d'Omestic purp'Oses. This 
and 'Other firms manufacture a special seventy-tw'O-h'Our 
f'Oundry c'Oke which c'Ombines t'O the highest degree 
the requisites 'Of a f'Oundry fuel. 

During the past twenty years there has been a w'On
derful railway devel'Opment in the regi'On, and t'O-day 
the numer'Ous r'Oads in this district are the m'Ost 
pr'Ofitable in the c'Ountry. The c'Oke shipments by the 
Pennsylvania, the Baltim'Ore and Ohi'O, and the Pitts
burg and Lake Erie lines 'Of the Vanderbilt system at 
present exceed 200,000 t'Ons weekly. The past year 
has been the m'Ost pr'Osper'Ous in the hist'Or,' 'Of the 
c'Oking industry, the 'Output 'Of this regi'On having 
exceeded 15,000,000 tons. Over 8,000 new ovens have 
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either been c'Ompleted 'O r  were in the course 'Of c'On
structi'On during the year and many milli'On d'Ollars 
have been expended ih the further devel'Opment 'Of the 
regi'On. Since the birth 'Of the c'Oke industry here in 
the C'Onnellsville regi'On the industry has been estab
lished in twenty-six States and Territ'Ories, but this 
regi'On still retains its pre-eminence. 

• • • • • 
Travellnlr Beehives. 

Calif'Ornia is an ideal h'Ome f'Or apiculturists, and 
one 'Of the m'Ost pr'Ogressive bee-keepers, n'Oticing 
that the activity 'Of the insects depended up 'On the 
c'Oming 'Of spring fl'Owers, c'Onceived the idea 'Of assist
ing them t'O set 'Out earlier 'On their yearly campaigns. 
The 'Orchards 'Of the Sacrament'O and San J'Oachim 
valleys burst int'O bl'O'Om s'Ome m'Onths bef'Ore the 
s'Outhern sage brush, and t'O them Mr. Graham dr'Ove 
a wag'On-l'Oad 'Of bee c'Ol'Onies late in January, 1896, 
says The New Y'Ork Tribune, t'O which we are indebted 
f'Or 'Our inf'Ormati'On. The j'Ourney was an easy 'One, 
as the bees had n'Ot really ar'Oused themselves. In 
February the fragrance 'Of the trees stimulated them, 
and they set t'O w'Ork. As the bl'Oss'Oms faded in April, 
Mr. Graham turned s'Outhward again. He traveled 
by night 'Only, and reached h'Ome with practically 
full c'OI'Onies, a h'Oney cr'Op 'Of 'One hundred p'Ounds 
t'O each hive, and the sage brush was still 'Open bef'Ore 
him. The f'Oll'Owing tw'O years he moved tw'O wag'On
l'Oads 'Of c'Ol'Onies, and he was able t'O 'Obtain three 
distinct cr'Ops 'Of h'Oney, keeping the bees active during 
nine m'Onths 'Of the year. Since 1899 Mr. Graham has 
shipped the bees by car-l'Oads fr'Om 'One feeding gr'Ound 
to an'Other. He has had built fr'Om his 'Own designs 
a wag'On the size 'Of a c'Omm'On flat-car and a crate that 
exactly fits this wag'On. At night he l'Oads the c'Ol'Onies 
in the crate, ab'Out 300 in each, and at the railr'Oad 
stati'On slips the crate up'On the fiat-car. Then the 
wagon is taken apart and all are shipped t'O their 
destinati'On. On their arrival, again under cover 'Of 
darkness, the crate is slipped fr'Om the car t'O the 
readjusted wag'On, and the c'Ol'Onies are wheeled 'Off 
and established in their new feeding gr'Ound. Mr. 
Graham scatters the bees ar'Ound the fruit regi'On 
in the pr'Op'Orti'On 'Of ab'Out a hundred c'Ol'Onies in an 
area 'Of five square miles, and pays a certain gr'Ound 
rental f'Or the seas'On. As the bees help p'Ollenize 
the fl'Owers and thus pr'Oduce a superi'Or fruit, the 
'Owner 'Of the 'Orchard is reaping an equal benefit with 
the apiculturist, if n'Ot a greater 'One. One raiser 'Of 
alfalfa in S'Outhern Calif'Ornia estimates S'O highly 
the help 'Of the bees that he invited the bee-keeper t'O 
l'Ocate permanently 'On his farm, sharing the pr'Ofits 
'Of his hay. The partnership was c'Ontinued f'Or sev
eral years and b'Oth are well satisfied with the result!!. 

In addition t'O 'Outfits f'Or transferring the bees Mr. 
Graham takes with him a regular camping wag'On and 
all the apparatus f'Or extracting h'Oney fr'Om the c'Omb. 
When the c'Ombs are full the equipments f'Or straining 
are placed in the camping wag'On. The h'Oney is 

strained, and shipped t'O the market fr'Om the nearest 
railr'Oad stati'On. Am'Ong the fruit bl'Oss'Oms and the 

spring wild fl'Owers the bees take ab'Out fifteen days t'O 

fill their c'Ombs, and during that seas'On they pr'Oduce 

ab'Out 'One hundred p'Ounds 'Of strained h'Oney t'O a 

c'OI'Ony. In the sage brush the c'Ombs are fllled within 

ten days, and each c'Ol'Ony gives ab'Out tw'O hundred 

pounds in the seas'On. 
-----.--�, .. -"-.-------------

Meteorology of L ondon. 

The annual rep'Ort 'Of the Greenwich Observat'Ory, 

published the 1st .'Of June, c'Ontains the f'Oll'Owing figures 

relating t'O the mete'Or'Ol'Ogy 'Of L'Ond'On. The mean 

temperature t'Or the year has been 10.3 deg. C., 'Or 

0.6 deg. ab'Ove the n'Ormal ( 9 .7 deg. ) 'Of the peri'Od 'Of 

50 years fr'Om 1840 t'O 1890. Fr'Om M'ay 1, 1900, t'O 

April 30, 1901, the abs'Olute maximum 'Observed at 

L'Ond'On has been 34.4,  33 .2  and 34.1 deg., measured 'O,n
 

the same day ( July 1 6 )  at three different stati'Ons. 

This maximum has n'Ot been reached in the m'Onth 'Of 

July since 1881, and since 1841 it has 'Only been ex

ceeded twice, 'namely, the 15th 'Of July, 1881 ( 36 .2  deg. ) ,  

and the 22d ''Of July, 1868 ( 35.9 deg. ) . During the last 

60 years the mean temperature f'Or the m'Onth 'Of 

Jul;, 19.2 deg., has 'Only been exceeded f'Our times ; 

in 1852 ( 19.4  deg. ) ,  in 1859 ( 20.1 deg. ) ,  in 1868 ( 20.1 
deg. ) and in 1876 ( 19.3  deg. ) .  December has been 

excepti'Onally warm, having a mean temperature 'Of 
7.6 deg., which is 3.3 deg. m'Ore than the average 'Of 
the 60 years preceding. It has, h'Owever, been ex
ceeded three times during this peri'Od ; 8.7 deg. in 
1852, 7.8 deg. in 1868 and 7.7 deg. in 1898 .  The mini
mum, -- 6.5 deg., was 'Observed 'On the 14th 'Of Feb
ruary. The therm'Ometer fell bel 'OW 0 deg. C.  during 
'Only 47 days, which is much bel'Ow the average number. 
Mean speed 'Of the wind has been 20.4 feet per sec'Ond. 
slightly ab'Ove the average f'Or the 33 years preceding. 
The sunshine record, measured by the Campbell-St'Okes 
heli'Ograph, is 1,513 h'Ours f'Or 4,457 h'Ours during which 
the sun was ab'Ove the h'Oriz'On, 'Or 34  per cent. The 
t'Otal rainfall is  the l'Owest since 1894; 'Or 20.1 inches 
in 151 days, this being less than the average ror 50 
years by 4.3 inches. 
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The Export Edition oC the SelentUie American In 
E u rope. 

To the Editor of the SCIENTIFIC AMERICAN : 

I write to thank you for the numbers of the monthly 
SCIENTIFIC AMERICAN which you have kindly and with 
.uch regularity sent to this office. 

It is a splendid publication, and is destined to aid 
in great measure the inevitable development of the 
export trade of the United States, to accomplish which 
the Consular Corps is using all its best efforts. 

For my own part I may say that having brought 
your last numbers to the attention of persons inquir
ing here, and having translated certain details for 
them, more than thirty inquiries for catalogues and 
prices have been sent from here in the past few days. 

HAROLD S. VAN BUREN, Consul. 
Office of U. S. Consul, Nice, France, July 17, 1901. 

To the Editor of the SCIENTIFIC AMERICAN : 

While in the United States before coming out here 
I used to read with deep interest the SCIENTIFIC AMER

ICAN, and occasionally I see it in Syria. But the Ex
port Edition I have not had occasion to examine until 
now. It certainly deserves high praise. My experi
ence tells me at once it will prove a great help to us 
in our endeavors to promote trade with the United 
States. The Prices Current it carries stI:ikes me as 
a most valuable feature_ While French as yet is the 
leading commercial language in the Levant, local 
commission men will, I know, find your export jour
nal most useful. We shall esteem it a great favor if 
you will place this Consulate permanently on your 
mailing list. You may rely on us doing all in our 
power to assist you in your good work. 

G. BIE RAVNDAL, Consul . 
Consular Service, U. S. A. ,  Beirut, Syria, June 

12, 1901. 

Aotomo bIle N e ws. 

The German army, in the llext grand maneuvers, is 
to make a thorough series of tests upon different types 
of military automobiles, which will complete the tests 
commenced two years ago, and whose results were ex
cellent. For this year's trials the Reichstag has voted 
about $35,000 ; one of the main questions will be the 
transportation of gasoline .and petroleum so as to avoid 
accidents, and another question is that of following the 
troops with the machines over sandy or otherwise bad 
roads. It is considered that the automobile will be 
e specially useful in modern engagements, where the 
line of battle will be greatly extended, as it will allow 
the general to remain in rapid communiL"tion with the 
troops. It is also proposed to use the automobile for 
the service of campaign hospitals, for aerostatic parks, 
for luminous signals and for the transportation of 
troops and baggage. 

Since last year the Paris Fire Department has been 
experimenting with different types  of electric auto
mobiles, such as fire pumps, hook-and-ladders, hose
carriages, etc., and these have proved very successful 
in general. They present a decided advantage over 
the old forms in allowing a quicker start from the. 
station and an immediate putting in use when on the 
ground. The value of this increase of speed is ap
parent, where the gain of a .  few minutes may be of 
vital importance. The first machine to be tried was 
a "fourgon," or wagon carrying six men, hose, ladders 
and fire-extinguishers. The motor, of the Bouquet, 
Garcin & Schivre type, is of 4,000 watts capacity and 
the accumulators, which give 200 ampere hours, weigh 
1,500 pounds. This vehicle measures about 6 by 10 
feet and weirns 4,840 pounds, or 6,820 ' pounds when 
in running order. The electric fire pump was the next 
to be tried. It carries a pump worked by an electric 
motor and fed by a water-reservoir containing 150 gal
Ions ; this water supply ( or other flre-extinguishing 
liquid)  is utilized until the hose can be connected di
rectly to a fire-plug. The same motor is u'sed to drive 
the vehicle and, when on the spot, to work the pump. 
In this way it starts almost instantly and upon ar
riving at the fire sets immediately to work. It has a 
front seat with the steering devices and in the center 
is the battery-box, suspended below the vehicle ; above 
it is the motor, of the same type as the first vehicle, 
which drives the rear wheels .  The reservoir is  in 
the rear and above it i s  the hose-reel, the water being 
taken to the hose through the hollow axle. The 
pump, back of the reservoir, has three vertical cyl
inders, and delivers 20 gallons per minute at a pres
sure of 4 atmospheres. The vehicle has an electric 
brake, besides a cord-brake ; it weighs 5;060 pounds, 
or 6,380 pounds when fully equipped, including 3 men 
and 100 gallons of water. The motor gives 4,000 watts 
and the accumulators 180 ampere ·hours. An arrange
ment is provided for using part of the current fOr 
lighting the scene of disaster by incandescent lamps, 
or even by arc lamps. These two machines have been 
repeatedly tried in actual service and have proved quite 
successful. A newer machine is the hook and ladder, 
which ill rather ill the experimental staie. 
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It is probable that Pittsburg will have a lIy.tem of 

elevated roads in the near future. 
Russia now occupies a very i mportant place in the 

world as an iron producer, coming between Germany 
and France. 

Philadelphia's City Hall, which was begun in 1871, 
has cost $24,313,455. The largest single item of ex
penditure was for marble, $5,467,503. 

Civil engineers consider that the dome of St. Paul's, 
in London, is unsafe, owing to cracks which b.ave ap
peared in the walls, and the Dean of the Cathedral has 
decided to have an expert inspection. 

There is a considerable use of gas as a motive power 
in the cities of Denmark. Most of the gas engines are 
manufactured in Denmark, although there is some im
portation of German and American machines. The 
prices are 15 to 20 per cent higher than in the United 
States. 

James E. Mills, of San Fernando, Mexico, died July 
25. Mr. Mills was a prominent mining engineer and 
geologist, and was at one time an assistant to the late 
Louis . Agassiz. Mr. Mills made the first geological 
maps of the. northern section of the Sierra Nevada 
Mountains. 

By 1906 France will have a fieet of 68 submarine 
boats when the present programme is fulfilled. Twenty 
submarine boats have been laid down this year, and 
owing to this large number none will be laid down in 
1902. Five will be begun in 1903, and in 1904 26 more 
will be undertaken. Three will be ready next year, 
and 17 more in 1903. 

An immense oil tank holding 1,260,000 gallons has 
been built in San Francisco for the Street Railway Com
pany for storing oil fuel for use in the power house, .as 
a substitute for coal. The oil can be bought and de
livered at an expense not exceeding 72 cents per bar· 
reI. From this. tank the oil will be distributed to the 
various power houses by tank wagons. 

Musical instrument makers of France and Germany 
put imitation graphophones on the market in the expec
tation that they could manufacture them more cheaply 
than the American makers. The rival articles were 
di stinctly inferior, and instead ·of there being a price
war the quality of the American product was insisted 
upon, and the .  result is  that at the present time the 
imitations are practically driven from the field. 

On the Lancashire and Yorkshire Railway system, 
the engines and freight trains are graded into six 
classes, and schedules have been drafted showing the 
load which each engine is expected to haul over each 
section 'of the line. The object of the new plan is to 
reduce the number of trains by getting as much work 
out of each engine as possible, the gross load being 
graduated to the maximum tractive power of each 
locomotive. 

The cruiser "Leviathan" for the British navy was 
recently launched on the Clyde from the shipyard 
of Messrs. John Brown & Company. When completed 
this vessel will be the heaviest cruiser afioat, even 
excelling those built for the Japanese navy. She is the 
first of what is known as the "Drake" class, and was 
ordered in 1899. The vessel is 500 feet in length, and 
displaces 14,160 tons. The engines are to develop 
30,000 horse power, which will produce a speed of 23 
knots. Her armor is also considerably heavier than 
that of any other ship of her class. 

Lloyd's  Register inspects marine boilers when new, 
again at four years, at six years, and then annually ; 
they are, however, supposed to be inspected every three 
months by the chief engineer of the vessel they are in 
and also by the superintending engineer. In this coun
try marine boilers have to be inspected every year by 
the Steamboat Inspection service, and are in addition 
constantly inspected by the engineers of the ship. The 
boilers of vessels on six-day runs or four-day runs 
are inspected on every trip, particularly where cor
rugated funacel;l are in use in this country. 

The British · Naval _ Department has devised an in
genious method of fighting submarine vessels, and a 
good test of the method was given during the recent 
visit of the Lords of the Admiralty to Portsmouth. The 
torpedo boat "Starfish" was selected for the experi
ment. The plates on the starboard side of the vessel 
were strengthened and a boom 42 feet long was at
tached, the upper end resting on a crutch. To represent 
the submarine boat a large barrel was submerged about 
ten feet below the surface of the water. The torpedo 
boat steamed by this target, and when within striking 
di stance the boom, to which an outrigger torpedo con
taining a charge of 32 pounds of guncotton was at
tached, was dropped overboard. The forward impetus 
of the vessel drove the free end of the boom and the 
outrigger down into the water, and at the critical mo
ment the guncotton charge was fired by electricity. 
The explosion that followed was most destructive in 
its effects. It was calculated by the experts on board 
that any submarine boat within a radius of twenty 
yards would have been totally wrecked. 

Sr_d .J'g,ry _ake. PreHntment A.Kaln.t the C •• tra] 
'ro nnel. 

The grand jury of New York County has made a 
prel:lt!ntment against the New York Central tunnel iR 
Park Avenue. The presentment in part is as follows : 

VaFious citizens having complained to the grand 
jury of the conditions of the Park Avenue tunnel, and 
of the dangerous consequences resulting from the op
eration of numerous trains running through it, we 
have deemed it to be our duty to , make a thorough 
and complete investigation of the tunnel, of its struc
tural defects and of the conditions attendant upon the 
present method of its operation. 

During this investigation the grand jury, with the 
able assistance of the District-Attorney, have exam
ined not only the most available expert witnesses. 
but many persons who are compelled to ride through 
the tunnel, or who live along its line, besides several 
officers and employes of the railroad companies. 

Estimating the amount of pure air necessary for 
each passenger, it appears that a coach when filled 
contains on entering the tunnel pure air sufficient 
( if uncontaminated ) to last about one minute. The 
fumes, gases, smoke and steam emitted by the loco
motive find entrance into the coaches, and further 
pollute the already contaminated atmosphere, and the 
passengers are thus compelled not 'only to rebreathe 
the vitiated air, but are also subjected to additional 
peril from these gases. To the discomforts and dan
gers thus created must be added the vitiation caused 
by lighted lIimps and heat radiated from locomotive 
boilers. When the number of trains passing through 
the tunnel daily is considered, it is not at all sur
prising that the air . within it is not comfortably or 
safely breathable. Temperatures exceeding 100 de
grees are frequent with humidity at the point of satura
tion, and the oxygen of the air replaced by stifiing 
gases, which are wholly unsuitable to be taken into 
strong h! ngs, and highly dangerous to weak lungs. 
Unless steps are taken by the company to improve 
these c'Onditions the nuisance will be a continued and 
increasing one. 

From evidence adduced before it the grand jury is 
convinced that in the present state of the art of elec
trical application to mechanical ends the progress has 
been so general and uniform that everything requisite 
for an electrical installation and its approaches is as 
standard at the present time as steel rails or car 
wheels ; that to install electrical traction in these 
tunnels and the approaches thereto everything re
quired can be had without difficulty, delay or great 
initial expense. 

Evidence presented shows. beyond question that 
bituminous coal is used in locomotives passing 
through the tunnel. The utilization of this fuel within 
the city limits is contrary to law, and we charge the 
Health Department of this city with the responsibility 
of seeking out violations thereof ; we think that the 
Health Department has been lax heretofore, but we are 
satisfied that the present administration of the depart
ment will co-operate with other branches of the city 
government to relieve passengers on the road and 
residents along Park Avenue from the annoyance thus 
caused. 

As a result of the in vestigati'on of the condittons 
existing in the tunnel, as above briefly summarized, 
the grand jury present to the court, the officers and 
directors of the various railroads operating within 
this tunnel, as maintaining a public nuisance, and 
recommend that vigorous and speedy action be taken 
to abate the same. 

Further we recommend : 
First-That the brick walls dividing the tunnel be 

promptly removed, and that steel columns and girders 
be substituted therefor. 

Second-That passenger coaches while not in use 
during the day be protected from the sun by a shed. 

Third-We further recommend that inasmuch as 
the most eminent engineers assert that there is no 
remedy for these existing evils so long as coal-burn
ing locomotives "ie in use, that the railroad com
panies be compelled by and under such laws as may 
be provided for that purp'Ose to change forthwith the 
motive power within the tunnel and its approaches 
to some method of propulsion an will not, as here
tofore stated, endanger the public comfort and health . 

• • • • 
The Elberfeld-Barmen monorail electric railway i s  

operating satisfactorily. There are twenty· six cars 
in use at the present time and new cars are being 
made. The cars are running on intervals of about two 
and a half minutes and are occasionally overcrowded. 
The do'Ors cannot be opened before the conductor has 
released the electro-magnetic bolt. 

. . .  " . 
A railroad company that operates coal mines in 

Pennsylvania recently prevented its striking miners 
from interfering with non-union workmen, who were 
employed in pumping wl;tter out of the mines, by build
ing a barbed wire fence 7 feet high ab'out the pump
house and dynamo plant and then chardl!g it heavily 
with electricity. 
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THE EXAMINATION AND SORTING OF EGGS. 

The egg is to the kitchen what verbs are to speech. 
It is the necessary adjunct of the majority of sauces, 
of all thin stews, and of a large number of side dishes. 
It i s, in addition, a nutritious food that passes through 
the digestive tracts without fatiguing them, and that 
bec.omes assimilated in our organism without leaving 
any residue therein. It contains within itself all the 
elements of our meals and constitutes a true bill of 
fare in miniature, in which bread and cakes are repre
sented by the glucose and extractive matters, in which 
the albumen takes the place of a roast, in which but
ter abounds in the form of fatty matter, in which the 
chlorides, lime, magnesia .and iron are not wanting, 
and in which occur in small quantities the lecithine 
and phosphates that concur in the development of 
the bones. It  i s, upon the whole, a complete aliment 
which, like milk-and, in many respects, like the grape 
-affords, without resistance to digestive action, the 
materials that enter into the composition of the blood. 

The newly-laid egg is entirely filled with yolk and 
white enveloped by a fragile shell. It is at this mo
ment that it possesses its highest alimentary qualities. 
These it would be capable of preserving indefinitely, 
if the tightness of the shell equaled that of a metallic 
box. But, unfortunately, such is not the case. The cal
careous shell is provided with pores, through which is 
soon established a cross circulation 
of water and microbes. The water 
leaves the albumen and passes to 
the exterior in the form of vapor, 
while legions of bacteria enter and 
fill the air chamber formed by evap· 
oration. This latter causes the egg 
daily to lose, on an average, half 
a grain of its weight. We can as
sure ourselves of this by immersing 
it in a quart of water containing 
four ounces of salt. On the first 
day, it will descend to the bottom ; 
on the second it will not sink to 
so great a depth ; on the third, it 
will remain near the surface ; and, 
beginning with the fifth, it will pro
ject above the surface so much the 
more in proportion as it is  older. 
Such behavior of the egg in salt 
water may, up to a certain point, 
be used as a means of control. The 
loss of weight would not be of so 
much importance if it did not keep 
pace with the entrance of microbes. 
Now, it is  precisely the injurious action of the latter 
that restricts our consumption of so valuable a food 
material. Many people, not very sure of the age of 
the eggs exposed for sale by grocers, prefer to do 
without them rather than run the risk of being de
ceived in their purchase. The egg trade, as it is  
carried on to-day, especially in France, leaves much 
to be desired. The production of eggs, too, i s, as a 
general thing, the result of chance. Upon farms, hens 
lay just about as they please, and the person who 
derives the greatest advantage therefrom is not the 
farmer, but the . egg collector-an individual who leads 
a nomad life and who makes a business of profiting 
by the labor of others. In his daily travels among 
the farms, he collects the eggs in small quantities and 
then unites the products of his peregrinations and 
ships them to the agent of a central market. Many 
of these mar-
kets, in turn, 
m a k e  s h i p 
ments to Paris. 
In the Central 
Halles of Paris 
the newly re
ceived eggs are 
at once exam
ined by trans
parency. This 
o p e r a t i o n  i s  
performed by a 
corporation of 
ninety-two ex
aminers, with 
a foreman and 
several 
a n  t s .  

assist
T h e  

J titutifit �mtritau. 
bad from the good ones. For  counting and examining 
1,000 eggs they receive 17 cents. It will be seen that 
the l'oute followed by the egg from the farm to the 
market is not very direct. And yet, how much money 
would be made and how great services would be ren
dered, should small and large producers group their 
merchandise and send it directly and regularly to the 
large centers. 

APPARATUS FOR CLASSIFYING EGGS. 

APPARATUS FOR EXAMINING EGGS. 

The benefits of co-operation applied to the egg trade 
appear in a striking manner in the results obtained 
in Denmark. The Danish producers have founded 
everywhere throughout the country co-operative asso
ciations that propose to furnish fresh eggs, of good 
quality, for exportation. The majority of the pro
ducers are enrolled therein. Regulations of remark
able ingenuity assure the regularity of the operation 
of such associations. For example, in order to ascer
tain by what member a bad egg has been delivered, 
it is  required that the shell of every egg shall bear 
the name of the producer marked with a rubber 
stamp. Large numbers of depots are established near 
the railways, and to these every producer is obliged 
to bring his eggs at least three times a week. The 
deliveries at each depot are controlled by a special 
employe, who has the right to refuse eggs that are 
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several days old. The others are classified according 
to their size. This double operation of examination 
and classification i s  effected automatically by means 
of a very ingenious apparatus, which consists of a 
dark chamber for the examination by transparency, 
and a long table provided with bars for the classifica
tion. 

An endless, jointed, metallic belt carries the eggs 
in the first place into the dark chamber, where they 
are examined by means of a lamp, and then to the 
table, where they are classified. With this apparatus 
five girls can classify and pack 12 cases of 100 eggs 
in 13 minutes. The English have improved this ma
chine by separating the examination from the classi
fication. The first is effected in the box shown in the 
figure. The eggs, placed in a slightly inclined recep
tacle, enter cups jOinted to the endless belt. This 
latter, in carrying them into the boxes, gives them 
a rotary motion. The belt · is actuated by a small 
handwheel placed to the right of the examiner. To 
the left of the latter there is  a drawer designed for 
the reception of the defective eggs. Owing to such 
an arrangement, the eggs are examined very rap
idly. 

The operator, instead of examining the eggs one by 
one through the light, has merely to cast a glance at 
the rows that are passing over a lamp, in order to 

eliminate · the bad ones and leave 
the others. The belt, continuing its 
motion, leaves the box with the ex
amined eggs, and discharges the lat
ter on the other side of a long in
clined table. 

The classifying apparatus is very 
simple. It consists of an inclined 
table, one of tl1e extremities of 
which has a certain length of its 
surface covered with felt. It  is here 
that the eggs are deposited, to be 
afterward slid over the glass sur
face of the table. The latter is pro
vided here and there with parallel 
bars that arrest the different sized 
eggs upon their passage. The girls 
who slide the eggs over the table 
remove those that lodge between 
the bars and place them in special 
receptacles that fiank each of these 
spaces. The manufacturers of the 
new apparatus claim that four girls 
can classify and pack with it 1,440 
eggs in 10 minutes. 

The Danish depositories provided with such appara
tus are capable of rapidly and surely inspecting the 
eggs that are brought to them by producers and of 
shipping only fresh and perfect ones to London. 
They are, moreover, held responsible to the consumer 
and are heavily fined in case of shipment of defective 
eggs. The English highly appreciate the results of 
a so well-appointed organization. The Danish ship
ments to London are daily increasing, especially to 
the Aerated Bread Company, which has more than four 
hundred creamery establishments in the English 
capital.-For the above particulars and the engraVings, 
we are indebted to La Nature. 

THE TURBINE ENGINES OF THE " KING EDWARD ." 
The success of the turbine-propelled passenger steamer 

"King Edward," which on its trial trip achieved a speed 
of 20.5 knots 

f u n c t i o n  o f  
these men, who 
are placed un
der oath, con
sists in exam
ining the eggs 
in the cellars 
of the Halles, 
o n e  b y  o n e ,  
t h r o u g h  t h e  
t r a n s p a r e n t  
l i g h t  o f  a 
lamp, in order 
to separate the THE HIGH PRESSURE, AND ONE OF THE LOW PRESSURE TURBO·MOTORS OF THE " XING EDWABD," 

an hour marks 
another step in 
t h e  d e v e l o p 
ment o f  this 
m 0 s t efficient 
form of steam 
m o t o r .  A l 
t h o u g h  t h e  
p r a c  t icability 
of driving a 
passenger ship 
s u  c c e  s sf u l l  y 
and economic
a l l y  b y  t h e  
steam tUl:bine 
was a foregone 
conClusion i n  
the minds of 
those who have 
any knowledge 
of naval archi
t e c t u r e  a n d  
s t e a m  e n g i 
neering, i t  can
not be denied 
that the suc
c e s s  o f  t h e  
" K i n g  E d 
w a r d "  w i l l  
have an impor
tant effect in 

the great world 
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'Of finance, which, after all, has the last word on the 
question as to whether an invention shall become a 
great commercial success. 

Messrs. C. A. Parsons commenced the manufacture 
of steam turbines some sixteen years ago, and in the 
interim they have applied them with the greatest suc
cess as a steam-drive for- electrical generators. At 
the present time the turbines installed in electrical 
work represent an ag
g r e g a t e  o f  b e t w e e n  
140,000 a n d  150,000 

horse power. 

J C itutific !lUtriclu. 
and the circulating pumps for the condenser. The 
main air pumps are worked by means of worm-gearing 
from the wing, or outer, shafts, the details of one of 
these pumps being shown very clearly in our illus
tration. In addition, there are auxiliary air pumps 
which are driven by the circulating pump engines. 
These are used for emptying the condensers of water 
when they are not in operation. The boilers are dou-

speed of 20.5 knots an hour was registered as the mean 
of several runs over a measured mile. The mean rev
olutions were 740 per minute, the boiler pressure 150 
pounds to the square inch, and vacuum 26lh inches; 
the pressure in the stokehole being equal to one inch 
of water. The new vessel is  considerably faster ' than 
any of the river steamers of her class engaged in 
the same work, her speed exceeding that of her 

competitors by about 
one and a half knots 
per hour. 

• •• 
THE SANTOS-DUMONT 

BALLOON. 
The balloon of M. 

The successes achieved 
by the steam turbine 
ashore have been re
peated afioat, the fastest 
steam-driven vessels in 
the world being pro
pelled by Parsons' tur
bines. In 1897, the 
" Turbinia," a 40 - ton 
yacht, made a speed on 
her trial trip of 34% 
knots an hour, and later 
the " Viper," a 370 - ton 
t o r p e d o  b o a t ,  m a i n 
tained a mean speed of 
36.58 knots an hour dur- THE FRAME OF THE " SANTOS-DUMONT," SHOWING THE HELIX AND THE BASKET CAR. 

Santos - Dumont, which 
made a successful trip 
across Paris, as record
ed in the SCIENTIFIC 
AMERICAN for July 27, 
is  the fifth which he has 
built, and we are now 
enabled to give some de
tailed views of this re
markable airship. The 
balloon proper is cylin
drical and is covered 
with silk, its extremi-

ing a one - hour trial 
under English Admiralty conditions of weights and 
measurement. During these trials the "Viper" showed 
a coal consumption, per indicated horse power, which 
was within the guarantees of the contract. The eco
nomical operation shown by some of the larger tur
bines is truly extraordinary, and altogether surpasses 
the best results achieved by reciprocating engines. 
The largest size turbines yet constructed 
are two of 1;000 kilowatts output, built 
for the municipality of Elberfeld, Ger
many. During a test by Profs. Schroter 
and Weber, at an overload of 1,200 kilo
watts, a full steam pressure of 130 pounds 
at the engine, and . 10 deg. C. ot superheat, 
the engine driving its own air pumps, 
the consumption of steam was ascertained 
to be at the rate of 18.8 pounds per kilo
watt-hour. Comparing this result with 
the best results obtained with reciprocat
ing engines, and taking the highest rec
ord of ratio of electrical output to the 
power indicated at the steam engine, 
namely 85 per cent, the figure of 18.8 
pounds per kilowatt in the turbine plant 
is equivalent to a consumption of 11.9 
pounds per indicated horse power per 
hour. Although such high efficiency is  
not  to be expected in a marine plant, 
there is no doubt that the turbines of 
the "King Edward" will show a great 
advantage over marine engines of the 
same power. 

ble-ended, of the return-tube type, with four furnaces 
at each end. 

The motors, the condensers full of water, the steam 
pipes, the auxiliaries, the shaft, propellers, etc., weigh 
altogether 66 tons ;  and as the indicated horse power 
on the trial trip is estimated to have been 3,500, it 
will be seen that the engines compare favorably with 

ties being pointed. It 
is 111 feet long, and its cubical capacity is 19,300 
feet. Suspended by piano wire some 35 or 40 feet 
below the balloon is a light framework whose profile 
very much resembles that of the balloon proper. The 
framework is triangular in section, and is formed of 
three long pieces of wood, secured at the end and 
strengthened by cross-bracing and steel wires. This 

framework supports a four-cylinder, six

As we have recently illustrated and de
scribed the "King Edward," we will mere
ly reiterate her general features. She is 
250 feet long, 30 feet wide, and her 
molded depth is 10 feet 6 inches to the 

THE 16 HORSE fOWER FOUR·CYLINDER SANTOS-DUMONT MOTOR. 

teen horse power motor of the Dion
Bouton type, the fuel reservoir, the shaft 
and the propeller. The engine is placed 
well toward one end, and- the aeronaut 
rides in a light basket at the other end. 
Here he has under his control all of 
the machinery for maneuvering the bal
loon, also the ballast and the guide-ropes. 
The respective positions of the various 
weights were determined after many ex
periments, and its equilibrium is perfect. 
This assures its horizontality and an equal 
tension on the suspenders. This explains 
why the aeronaut is  so far separated from 
his motor. The propeller, 14 feet in di
ameter, is composed of two vanes of wood 
and steel, covered with silk and highly 
varnished ; it attains a speed of 150 turns 
a minute. The steering device is of silk 
and is placed between the balloon and 
the framework above the propeller. The 
balloon is infiated with hydrogen, and in 
order to maintain at all times a tension 
on the envelope-that is to say, perfect 
infiation-a compensating balloon filled 
with air is placed in the interior. Thi s is 
infiated automatically, as required, by a 
small compressor actuated by the motor, 

main deck. The propelling machinery, 'Of which we 
present photographic illustrations ( the photographs 
being taken while the motor" were in the erecting 
shop ) ,  consi sts of three steam turbines working com
pound. They are placed in the ship side by side, and 
each operates a separate shaft. The center is  the 
high-pressure, and the tw'O 'On the outside are the low
pressure turbines. Steam 

engines of the standard reciprocating type. They are 
exceedingly light for the power they develop, the 
weight per indicated horse power being only about half 
that which is common to the engines of the paddle 
boats which are ordinarily used in the service for 
which the "King Edward" has been designed. On the 
trial of the "King Edward" on the Firth of Clyde, a 

the air being conducted to it by tubing. 
A guide-rope i� suspended under the framework, and 
with its aid the necessary inclination "is obtained to 
effect the movements of ascent and descent. Such, in 
brief, is the apparatus and method employed by M. 
Santos-Dumont. After his slight mishap on the day 
of his remarkable trip on the 13th of July, M. Santos
Dumont repaired the damage, and on July 29 he made 

another ascent. He had 
�s admitted first to the 
high-pressure, where it is 
expanded five-fold. Then 
it enters the two low-pres
sure turbines, where it ex
pands twenty-five-fold, the 
exhaust passing directly 
to the condensers. The 
total ratio of expansion, it 
will be seen, is 125-fold. 
In addition to the low
pressure turbines on the 
two outer or wing shafts, 
there are additional tur
bines, placed inside the ex
haust ends of the low-pres
sure turbines, which are 
used in going astern. 
There are in all five pro
pellers-one upon the cen
ter high - pressure turbine 
shaft, and two upon each 
J:)f the outer low-pressure 
\,hafts, the outer shafts 
�eing used in gOing astern. 
rhe feed pumps are driven 
�v separate engines. as are 
also the forced draft fan ASCUT 01' THE SABTOS·DV_OKT DIRIGIBLE BALLOOB BO. Ii AT LOBaCEdPS OB lVloY 12. 

arranged to make his 
promised trip over Paris 
in the afternoon, but was 
obliged to abandon the 
idea, as he found that the 
motor was working badly. 
In order, however, not to 
disappoint the numerous 
visitors to St. Cloud, he 
gave a maneuvering exhi
bition over the Bois de 
Boulogne. Several ascents 
were made, and the guide
rope frequently caught in 
the trees, but it was re
leased without any harm 
being done. The visitors 
were all astonished at the 
marvelous control the in
ventor had over the bal
loon. The motor is  still 
giving him trouble, and on 
his last trip the screw was 
frequently at a standstill. 
The balloon's great size 
and the absence of landi n g  
platforms help t o  make the 
ascents and descents dim-



cult. For our engravings we are indebted to L'Illulil

tration. 
• · e ,  • 

Osmitlln FUaDlent and L amp. 

M. Auer von Welsbach has found a method of mak
ing incandescent lamp filaments of osmium, and the 
new lamp presents decided advantages. The incan
descent lamp is more economical the higher the tem
perature at which the filamElnt burns, and as osmium 
is the metal which has the highest fusing point, it 
is found that it can be burned at a higher temperature 
than the carbon filament, with consequent economy of 
energy. Although osmium has u sually been recognized 
as a pulverulent or spongy body, or again in its hard 
form, the inventor has succeeded in making filaments 
of it, and the new lamp is receiving considerable at
tention. It  not only gives more light for a given con
sumption of energy, but its life is said to be greater 
than that of the carbon filament ; the osmium lamp 
takes 1.5 watts per candle power and lasts 600 hours, 
even reaching as high as 1,000 to 1,200 hours. When 
the bulb has become darkened on account of the deposit, 
it may be cleaned easily and cheaply without having 
to change the filament or bulb. On account of the 
lower electrical resistance of the osmium filament the 
lamps are burned at a lower voltage than for carbon 
filaments ;  they are made at present for tensions of 
20 to 50 volts. On an alternating current system this 
voltage is easily obtained by the use of the proper 
transformers. Another advantage of this low voltage 
is found in its use with accumulators, as a less number 
of cells are required ; on account of the diminished 
weight the system promises to be valuable for vehicle 
and railroad lighting. According to the experiments 
carried out by M. Scholz, the lamp has an economy of 
60 per cent over the present lamp. It is  said that the 
lamp is already being made in capacities from 5 to 
200 candle power. 

· . .. 
An accident recently occurred in the power station 

of the Edison Electric Illuminating Company, Duane 
Street, New York city. The comments of the daily 
papers upon the accident are amusing. The following 
are some examples : "Like a sharp clap of thunder 
and with a fiash of blue fiame the huge 12-foot rotary 
high-tension converter of the Edison Electric Illumi
nating Company, making thousands of revolutions a 
minute, exploded early last night, scattering tons of 
iron and copper all over the place." Another paper 
said : "Electric flames poured through the gate on 
Duane Street and shot up the front of the building." 
Still another said : "The wheel, weighing more than 
five tons and 12 feet in diameter, went to pieces with
out a second's warning, splitting into thousands of 
fragments." The following is equally interesting : 
"Fifty men fled for their lives when the rotary of one 
of the high-tension converters burst." 

• · e ·  • 
The Bu ilding Edition £or Augu st. 

The SCIENTII!'IC AMERICAN Building Edition for 
August is  an extremely beautiful number of this intar
esting and elabc!'ately illustrated periodical. The resi
dence of Claus Spreckels, at San Francisco, and the 
house of the Hon. William C. Whitney, in New York, 
are both illustrated and described. Several interiors 
of the Spanish-American missions are also shown. The 
houses selected for this issue are charming, and there 
are a number of views of interiors. The editorial i s  
entitled " The House and the Home." The monthly 
comment contains many remarks pertinent to houses. 
'l'he talk with architects this month is given by Mr. 
Walter Cook on "The Large City" House." The column 
of "Household Notes" is a new and interesting feature. 
Those who have not seen the Building Edition in the 
last few months should purchase a copy of the August 
number. 

• 1 • • • 
The C u rrent S uppleDlent. 

The current SUPPLEMENT, No. 1336, is opened by a 
large �ngraving showing M. Santos-Dumont navigating 
his balloon. "Household Tests for the Detection of  
OIeomargari'ne and Renovated Butter'" is  by G. E. 
Patrick, Department of Agriculture. . "Marketing and 
Preserving Eggs" is a most elaborate treatmcnt of the 
subject. "The German Colony of Togo" is accompanied 
by eight illustrations. "Some Advances Made in Astro
nomical Science During the Nineteenth Century" is by 
C. L. Doolittlc. "The Series Altel'llating System" de
scribes some interesting transformers. 

. . . I .  
A New K i n d  o£ Gas Tubing. 

A new kind of gas tubing is put on the market, 
which is recommended for use where there is any 
risk of the rubber being burnt, as in gas cooking 
stoves, ironing, chemical works, etc. The rubber tub
ing is covered with finely woven braid of asbestos. 
and further with incombustible paint, which will 
withstand a great amount of heat. Numerous acci
dents occur through the tubing coming in contact with 
the gas flame, or with heated materials, and this new 
article, showing decided advantages over ordinary rub
ber tubln", should command a. rea.dy sale. 

$ Citutific �mtricau. 
A NEW FORM: OF BAROM:ETER. 

BY EDWARD COLEBIDGB ROBERTi. 
When barometers are constructed for absolute meas

ureml'mts it is necessary that the vacuum be as good as 
may be,  perfect if  possible, in order that wide differ
ences of temperature may not alter the readings except 
through the expansion of the mercury, and that its 
reading may correspond with that of other standard 
barometers. Where the barometer is used merely as 
a weather glass, however, different conditions obtain. 
Here, as  the instrument will probably be kept indoors, 
the temperature will vary but little between two read
ings, or even through the year. The total variation 
is not more than 20 degrees F. indoors, and not more 
than 10 degrees F. from day to day. Therefore no 
serious error will be introduced in the position of the 
mercury column under different air pressures, even if 
the tube be not boiled out. 

When any one undertakes to build for himself a 
barometer, and is, as malty of us are, more blessed with 
manipulative skill than with this world's  goods, the 
following form possesses pOints of interest. 

In building a barometer such a person will pay at
tention to the following points : 

1. The necessary amount of mercury should be as 
small as possible. 

2 .  Both mercury surfaces should be large, the upper 
being not less than 1 centimeter in diameter, and the 
lower about 4 or 5 centimeters. 

3 .  The construction should permit of easy filling, to 
facilitate transportation. 

These conditions are all met in the form of instru
ment shown in the drawing. The tube, A, 1 by 20 centi
meters, is sealed at both ends to a thermometer tube 
whose internal diameter is about 1. millimeter. This 

•.... 1) 

tube is then bent as shown, 
and to the end of the 
length, D, is sealed the 
bulb, B, whose diameter is  
about 5 centimeters. In 
bending the tube care must 
be taken that the dimen
sions given on the draw
ing are carefuly adhered 
to. The whole tube must 
then be carefully cleaned 
with nitric acid, and is 
then washed in succession 
with distilled water, alco
hol, ether, and dry air. It 
is then attached to a suit
able frame, and is ready to 
be filled with mercury. 

The particular form of 
the tube makes filling a 
very simple matter. Suffi
cient mercury is poured 
into the bulb, B, to a little 
more than half fill it. The 
whole thing is then laid on 
edge with the bulb, B, up. 
The mercury will then 
flow around through the 
whole tube, driving the air 
out before it through the 
tube, C. When the whole 
is  filled, the barometer IS 
quickly turned up on end 
again. Now the distance 
from R to the surface of 
the mercury at either B or 

C is more than 30 inches, and consequently the column 
breaks at R and settles down till on each side it is 
30 inches high. Here we have practically two barom· 
eters in parallel, the one, C, acting in this case merely 
as an airtight seal to the top of the tube · of the other. 
'l'he advantages of the construction are these : 

1. The effective diameter of the tube is the same 
as that of the part, A, while the amount of mercury 
contained in the apparatus is  reduced by about one
half. 

2. The impossibility of filling a tube like this were 
it sealed off at R is  obviated by the addition of the 
part, C, which permits of the easy expulsion of the 
air, and then forms a seal to prevent its re-entrance. 

A barometer has been constructed on these lines, and 
has been in u se for the last six months. The closeness 
of its readings to those of a Bortin barometer show 
that little, if any, air is present in the tube. 

Its construction occupied about a day and a half, 
most of which was spent on the glass blowing, as the 
writer was not extremely proficient at that art. The 
work could be repeated in a much shorter time. I f  
this short description shall be of encouragement to 
any would·be observer of the barometer, I shall feel 
that the time spent in the construction of the instru· 
ment has by no means been wasted. 

Ithaca, N. Y. 
• t e a . 

The construction of cement houses is under consider
ation at Pittsburg. Vast quantities of furnace slag are 
produced each year whicA mi"ht thul be utilized. 
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TIlE NEW JlATTLESHIP DESIGN CONTROVERSY, 

When Lieut. Strauss several years ago drew up his 
design for the double-decked turret, it is probable 
that he little imagined that he was opening the way 
for a storm of .controversy, the like of which, surely, 
has never been seen in the bureaus of our navy. From 
the very first the new device m�t with vigorous oppo· 
sition, some of which was due to the distrust which 
a radical innovation inevitably arouses, while most of 
it was due to considerations of a more or less technical 
character. On the other hand, the military and tac
tical advantages of the double turret were so obvious 
that it was bound to secure a large following, par· 
ticularly among the line Officers, to whom the great 
concentration of fire secured by the system was nat
urally very attractive. 

The subject was well threshed out when the designs 
of the "Kentucky" and "Kearsarge" were under con· 
sideration. It was again up for earnest and lengthy 
discussion when the designs of the "California" and 
"Virginia" type were being drawn up, and it now dom
inates the discussion of the Naval Board of Construc· 
tion, who are engaged in planning the new battleships 
authorized by our last Congress. Two radically dif· 
ferent types of ship, or, to be more correct, two types 
with radically different batteries, are proposed, one 
drawn up by Rear·Admirals Bowles, O'Neil and Mel
ville, and the other embodying the latest ideas of the 
advocates of the double turret, as presented. and 
strongly advocated by Rear-Admiral Bradford and 
Captain Sigsbee. 

We present a sheer plan and deck plan of each de· 
sign, together with a diagram showing the maximum 
concentration of fire possible from the intermediate 
and secondary batteries of each vessel. The 12-inch 
guns are not included, for the reason that they are 
common to both designs. The type of battleship ap· 
proved by Admi rals Bowles, Melville and O'Neil has 
the following general dimensions : Length, 450 feet ; 
beam, 76 feet ; mean draft, 24 feet 6 inches ;  displace
ment, 15,560 tons. The total displacement, with 
everything on board and full bunkers, will be 16,900 
tons, and the draft at the greatest displacement will 
be 26 feet 4 inches. The vessel is  to have a speed of 
19 knots, with an indicated horse power of 20,000. 
The battery will consist of four 12-inch guns in two 
turrets protected by 10·inch armor, twenty 7·inch 
rapid·fire guns protected by 7-inch armor, and twenty 
3-inch rapid·firers behind 2-inch armor. The 12-inch 
guns . will be carried in pairs in fore and aft turrets 
on the main deck. On the same deck four 7-inch guns 
will be mounted at the four corners of a main deck 
battery. They will be completely inclosed by a semi
circular wall of 2%·inch armor, which will connect 
with an outside wall of 7-inch armor, forming an in
closed casemate. On the gun deck below there will be 
sixteen 7-inch guns carried in broadside. These will 
be protected in front by a complete wall of 7-inch 
armor. The four guns at the corners of the battery will 
be entirely inclosed by a wall of 2%-inch armor at 
the rear, the protection being similar to that of the 
four 7-inch guns on the deck above. The twelve 
other 7"inch guns on the gun deck will be protected 
from the effects of shells bursting between decks by 
transverse walls of 2%-inch armor, which will extend 
across the gun deck between each pair of guns, there 
being thus two guns between each inclosed section. 
The twenty 3-inch guns will be disposed as follows : 
Fourteen on the main deck, protected by 2-inch armor, 
and six similarly protected on the gun deck. Of the 
3-inch battery on the main deck, two guns will be 
carried at each corner of the central battery, and six 
will be carried, three on each broadside, between the 
7-inch guns of this battery. Of the six 3-inch guns on 
the gun deck, two will be carried forward, one on each 
beam, and four astern. The concentration of fire 
ahead will be two 12-inch, four 7-inch and six 3-inch, 
while astern it will be possible to concentrate two 12-
inch, four 7-inch and eight 3-inch guns. On either 
broadside the concentration will be four 12-inch, ten 
7-inch and ten 3-inch. 

It will be seen that in this design the 8-inch gun 
and double turret are entirely eliminated. The 7-inch 
gun is adopted in place of the 8-inch for the reason 
that the former exceeds the latter in range, flatness 
of trajectory and rapidity of fire. It will also weigh 
considerably less per total energy of fire delivered in 
a .certain time. The double turret is thrown out on 
both tactical and structural grounds. Tactically, it is 
considered to be ·subject to the grave disadvantage 
that one man is responsible for the training of all 
four guns and that independent aiming is therefore 
impossible. Admi ral Bowles uses the homely, but 
very apt, simile of one sportsman armed with a four
barreled shotgUn and four men each armed with a 
single·barreled shotgun, an d suggests the obvious in
ference that four men would be likely to make a ):let· 
ter bag than the Single sportsman. The majority of 
the Board · also consider that the superposed turret 
has the 'objection that a single, well·placed shot from 
a heavy gun might throw two 12-inch Ilnd four g·inch 
"uns, or one·third of the main battery. out of action, 
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We might add that a machinist's wreRch, or a small 
screw-bolt carelessly dropped into the rotating mech
anism might just as easily accomplish the same re
sult_ On structural grounds, it is urged that there is 
a complication 'of mechanism, with its consequent extra 
liability to disarrangement_ It is also pointed out 
that a comparison of the results obtained in the bat
tle of Manila by the 8-inch guns mounted in turrets 
and those mounted behind shields, shows that the 
8-inch guns mounted in the open gave greater rapidity 
of fire than the 8-inch turret guns of the "Olympia_" 
It is  also urged that at Santiago only thirteen hits 
were made by the 319 shells fired from 8-inch guns 
carried mainly in turrets by the ships engaged in that 

J C itutific  �tutritau. 
to the fact, as shown in these diagrams, that the 

maximum broadside fire of the 7-inch battery, with 
a muzzle energy of 230,620 foot-tons, extends over 
an arc of only sixty-four degrees, while in the other 
type the maximum broadside fire extends over an arc 
of ninety degrees, with a muzzle energy of 253,174 
foot-tons, both vessels being supposed to be engaged 
on one side only_ It is also pointed out that the 
average muzzle energy per minute throughout the 
entire arc of fire, is 158,619 foot-tons for the Bowles 
type of ship, as against 190,120 foot-tons with the 
Bradford type, when engaged on one side only, and 
173,760 foot-tons when engaged on both sides_ The 
report states that naval tacticians are agreed that 

-- - - - - - .: - -=--= =--- ----=--=- -- - - ----- � -=- -=--- - - --

MINORITY DESIGN. 

when bursting within the armor protection, an effect 
to which Admiral Bradford considers that the major
ity type of ship, with its large number of guns placed 
in broadside, will be particularly liable_ Further argu
ment in favor of isolation within turrets is drawn 
from the report recently issued of the destructive ef
fect of high-explosive shells on the guns and dummy 
gun crews of the British battleship "Belleisle," which 
was subjected Ill-st year to attack by an English first
class battleship_ 

We are free to confess that the arguments on thiE 
score do not seem to us to apply with any weight to 
the majority design, for the reason that the 2%-inch ' 
transverse screens and the rear walls of casemates, 

ACCEPTED DESIGN. 

Main Battery ; four 12-incb, twelve B-inch, twelve 6-incb_ Secondary Battery : eigbt 3-incb_ Main Battery : foor l2-incb, twe,nty 7 -inch_ Secondary Battery : twenty 3-inch. 

action_ The majority report also states that although 
the minority ship with · its twelve 8-inch and twelve 
6-inch guns will throw 4,500 pounds of metal in one 
minute from one broadside, as against 4,125 pounds 
of metal in a minute from the broadside of the ma
jority type, the former will only throw 3,300 pounds 
of metal from the other broadside, whereas the ma
jority type can throw the same amount of broadside 
metal from each bro!!-dside at the same time_ Again, 
all the guns, except the 12�inch, of the Bowles type, 
will together throw 8,250 pounds of metal a minute 
against a maximum of 7,800 pounds of metal a min
ute thrown by the design of Admiral Bradford. 

The report to the Department by Rear-Admiral 
Bradford very ably presents the advantages of 
type recommended by the minority of the Board. 
'l'he strength of the argument lies chiefiy in 
the superior offensive power presented by the use 

engagements in the future will present few instances 
of a single ship being engaged on both sides at one 
time. The firing diagrams are based upon the following 
assumed · rates of fire per minute : 8-inch guns 1.2 
rounds ; 7-inch guns, 2.5 rounds, and the 6-inch guns 
3.5 rounds. At these rates of fire the muzzle energy, 
per minute, would be 16,322 foot-tons for the 8·inch ; 
23,062 foot-tons for the Hnch ; 20,433 foot-tons for 
the 6-inch. Rear-Admiral Bradford gives reasons for 
his belief that in this table the 7-inch gun has been 
highly favored, the chief of which is that the time 
required for loading the two guns, 7-inch and 8-inch, 
will be very nearly the same_ He also considers that 
the shaded area in the energy-of-fire diagrams shows 
that his type of battleship will have a great tac
tical advantage over the type advocated by the ma
jority. 

Further argument in favor of this type is drawn 

would be sufficient to localize the destructive effects 
which are quoted at such length in the minority re
port. 

While Rear-Admiral Bradford concurs with the 
majority of the Board as to the general type of ship 
recommended as far as displacement, speed, coal en
durance, etc. ,  are concerned, he admits that the type 
recommended by him calls for about 300 tons .  greater 
displacement. than the type advocated by the majority. 
Although with this addition the full load displacement 
would be brought up to about 17,200 tons, the report 
pOints to the fact that the British government is 
already laying down battleships of 18,000 tons dis
placement. 

We have now, as far as our limited space will allow, 
presented to our readers the two sides of this contro
versy, in which, broadly speaking, the judgment of the 
men who design and construct our warships, with 

their engines, 
a r m o r  a n d  
guns, is  direct
ly at variance 
with that of 
the men whose 
duty it  is to 
handle t h  e m 
and fight them 
on the high 
seas. 

A t  f i r s t 

of the 8-inch 
gun and the 
double turret. 
T h e  a c c o  m
panying d i a
grams of the 
vessels show
ing the con
centration of 
fire are repro
d u c e d from 
this r e p  0 r t. 
T h e  minority 
design differs 
from the 0 n e 
just described 
mainly in its 
b a t  t e r y. It 
carries two su
perposed t u r
rets, one for
ward and one 
aft, e a c h 0 f 
w h i c h  c o n 
tains two 12-
inch and two 
8 - inch guns_ 
I n addition 
there are eight 
8 - inch guns 
contained i n  
four turrets ar
ranged on the 
q u a d r i I a t
eral system, as 

TYPE RECOMIIENDED BY IIINORITY REPORT _  TYPE ADOPTED. B Y  T H E  NAVAL BOARD O N  CONSTRUCTION_ 

sight it would 
seem to be a 
case of theory 
against prac
tice ; but as a 
matter of fact, 
on conSidering 
t h e  t w o  r e 
ports, it will 
be seen that 
the arguments 
are mainly the
o r e  t i c  a I on 
both sides. And 
s o  t h e y  a r e  
likely to re
main, until a 
test of actual 
confiict occurs 
between oppo
s i t e  t y p e s  
f o u g h t

' 
b y  

equally skilled 
Diagrams show by fnll black lines arc of training of all guns. Tbe shaded sections show maximnm muzzle energy i n  foot-ton� per minnte of al l gnns except tbe 12-inch. 

seen on the "Oregon" and her class. There are also 
twelve 6-inch guns carried in broadside on the gun 
deck, and eight 3-inch 'guns carried, four on the main 
deck, and four on the gun deck. In the two dia
grams showing energy and range of fire, the full black 
lines show the total number of guns of various calibers 
that can be concentrated over a given arc of fire. The 
outer circle which is shaded in dotted lines, shows 
the total energy of fire that can be concentrated over 
a given arc of fire by all the guns in each ship ex
clusive of the 12-inch. The figures printed in the 
shaded portions represent the combined muzzle energy 
in foot-tons. Rear-Admiral Bradford draws attention 

from the fact that although the English have so long 
confined themselves to two calibers of guns, the 12-inch 
and 6-inch, their latest designs call for intermediate 
calibers of 7.5-inch and 9.2-inch in the armament of 
their battl�ships. Rear-Admiral Bradford believes 
that he is also supported in his strong advocacy of 
the turret system of mounting, by the present trend 
of design in foreign navies. He points to the fact that 
the navies of France, Russia, Germany and Italy show 
a desire, in all their later designs, to isolate all guns 
by placing them either in turrets or casemates, and 
usmi.lly in pairs. This desire is to be attributed to the 
enormously destructive effect of b1�h-exploslve shells 

crews of equal determination and endurance. 
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RECENTLY PATENTED INVENTIONS. 

Mechanical Devices. 

ORE WASHER AND SEPARATOR.-HENRY 
P. HOLDEN, Washington, D. C.  _This apparatus, 
which is Intended for use in placer mining, is 
designed for treating the ores in large quanti
tIes. The invention embodies various novel 
features by which to Increase the capacity of 
such apparatus. The improvements relate to 
the construction and arrangement ot the dif
ferent parts of the apparatus, including the 
riddle, screen and hopper, as well as to the 
rake, which is counterbalanced and operated in 
one direction by a suspended weight. 

BAND-SAW MILL ATTACHMEN T.-ZEBU
LON Z. LINTON, Fern wood, Miss. This attach
ment relates to feed-out devices, and embodies 
novel features to the end that springy tim
ber will be prevented from clamping the band
saw, and the timber will  be held in proper 
alignment as it passes from the saw, so as 
to insure uniform and straight lumber. A 
spring-seated kerf-guide yielding laterally to 

heavy pressure allows springy timber to fol
low the proper course. 

OIL-CAN.-WILLIAM L. HOWLAND, Mon
mouth, Ill. This oil-can has a piston pump 
attached to force out the oil in an ample, 
steady stream. The can spout at its inner end 
enters the lower end of the pump cylinder, and 
a single valve controls the inlet to the cylinder 
and the outlet to the spout. 

Agricultural IJnpleJnent l!!. 

DRAFT EQUALIZER.-HENRY CARPENTER 
Edmond, Oklahoma. The distinguishing featur� 
of this equalizer is a bar called by the Inven
tor a "pusher bar," which Is pivoted to the 
evener and ranges rearwardly in a diagonal 
direction against the tougue, connections being 
provided for effecting, through the medium of 
the pusher bar, an equalization of the draft of 
two, three or more horses. 

HARVESTER REEL.-EDWARD O. BECKMAN 
Piper City, III. This " inventor has devlsetl � 
reel in which the blades are connected · with 
the shaft by parallel connecting bars so that 
the parts fold after the manner of a paraUel 
ruler. Adjusting bars connect with the blades 
and with a sliding collar on the shaft. The 
reel Is adapted to be easily detached and to 
be folded into small compass . for economizing 
shed space. 

Wagons aLd Harness. 

VEHICLE RUNNING GEAR.�JOHN E. 
YORK, Inventor. The purpose of the run
ning gear devised by this Inventor Is to prevent 
side lash on the pole and to enable the wheels 
to readily surmount stones or like obstruc
tions. The front wheels are mounted on stub 
axles formed centrally on spider-frames, two 
vertically aligned arms of which are pivoted 
to the axle, the remaining · two arms of the 
spider being pivoted to transverse links which 
connect the spiders at opposite ends of the 
axl�. The invention, we understand, has proved 
advantageous on wagons bearing heavy loads. 
Particulars may be had from George M. Pills
bury, Lowell, Washington. 

HORSE-COLLAR FASTENER.-JOHN H. 
EMERSON, Quincy, III. In this ingenious collar 
fastener, the connecting billet at the meeting 
ends of the collar .Is fastened at one end by a 
buckle, by which the necessary adjustment to 
the neck of the animal is obtained, and this 
adjustment Is not again disturbed in removing 
or placing the collar. To the opposite end 

of the billet is secured a slotted plate and a 
stay strap. The plate is slipped over a staple 
on the collar and the stay strap passed through 
the staple. Thus the collar may be quickly 
placed on the animal or removed without dis
turbing the buckle connection. 

scrubbing brush is clamped In a head having a 
pivoted handle and a wheel or roller to run on 
the floor at the rear of the clamping head. The 
roller serves to hold the brush level as the de
vice Is forced over the floor, and also bears a 
part of the thrust incident to the manipulation 
of the device. 

Miscellaneous Inventions. 

CARVING OR DELINEATION MACHINE.
ARTHUR C. FERON, Manhattan, New York city. 
In this machine a tracer traverses and follows 
the lines of a drawing or model, and a pencil 
or carving tool reproduces the lines followed by 
the tracer, but in a reverse position. The In
vention provides a most useful Instrument 
where a plurality of figures of the same kind 
are to be reproduced and it is necessary to 
first reproduce from an original a reversed de
sign and then use this as a pattern. In the 
Feron devices there is a central elongated guide
way, suspended as from a ceiling, and from 

a central pivot moving in the guideway, arms 
project at opposite sides and carry the tracer 
and the penc il or rotating carving tool, novel 
links and braces being provided to project like 
the main arms, on opposite sides from pivots 
traveling in the guideway. 

BOOK HOLDER AND LEAF TURNER.
CLARK W. HADI�OCK, Newton, Kans. This in
vention is especially Intended for use by railway 
conductor�, more particularly on freight trains, 
where frequent turning of the leaves In both 
directions is necessary in making up the com
plicated record of freight. The frame is 
adapted to secure the train book on the usual 
writing board, and so that the board can be 
held on the conductor's al1ll unaffected by the 
motion of the car and the leaves be readily 
turned as required. 

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

NEW BOOKS, ETC. 
THE MEASUREMENT OF GENERAL ExCHANGE 

VALUE. By . Correa Moylan Walsh. 
New York : The Macmillan Co. 1901. 
8vo. Pp. 580. Price $3. 

The author deals with the Nature of Ex
change Values, the Correlation of Exchange 
Values, on the Measurement of General lilx
change Values, Selection and Arrangement of 
Particular Exchange Values, Mathematical For
mulation of Exchange Value Relations, the 
Question of the Means and Averages, Brief 
Comparison of the Means, the General A rgu
ment for the Geometric Means, Rev.\ew of the 
Arguments for the Harmonic and Arithmetic 
Averages of Price Valuation, the Method fur 
Constant Sums of Money, the Method for Con
stant Mass-Quantities, the Universal Method 
the Doctrine of the Conservation of EX('han�� 
Value and the Measurement of Exchange Val�� 
In All Things, and, lastly, the Utility of Meas
uring the Variations In Exchange Value of 
Money. The author uses mathemattcs freely, 
and the book will prove interesting to political 
economists. 
HAND BOOK OF PRACTICAL MECHANICS FOR 

USE IN THE SHOP AND DRAFTING ROOM. 
By Charles H. Saunders, Ph. D. Bos
ton, Mass. 1901. 16mo. Pp. 227. 
Price $1. 

A ful l  index gives a c l e w  b y  which a n y  of 
the tables and formulre can be found. The 
tables are particularly va.luable. The book 
varies greatly in typographical excellence. 
Many of the tables seem to have been prepared 
by photo-engraving. The book wil l . prove of 
real assistance to mechanics and engineers in 
their everyday wor!!:. 

LES AUTOMOBILES ELECTRIQUES. Par Gas
ton Sencier and A. Delasalle. Avec 

Household and C u li nary Devicel!!. un preface de Charles Jeantaud. 
LID HOLDER F O R  VE8SELS.-BENJAMIN Pari s :  Vve. Ch. Dunod. 1901. Pp. 

F. KOCH, Brooklyn, New York city, and JOHN 390. 
W. COGSWELL, Hoboken, N. J .  The device form- The authors have produced a work on electro-
Ing the subject of this patent is designed to _ mobiles, which, without being too technical, de
hold the lid on a cooking vessel while pouring scribes various forms of electric carriages and 
liquid contents therefrom. The holder is in trucks with an exhaustiveness that will be ap
the shape of a frame with hooks for .engag- preclated, particularly by the makers of elec
ing the flange of the vessel, finger-pieces for tric carriages. It  Is to be regretted, however, 
engaging and releasing the hooks, a spring for that the admirable printing of the work is 
normaUy holding the hpoks engaged, and a somewhat marred by cuts which are not often 
handle portion to aid in tilting the vessel. very clear: The book is to be welcomed, on 

FRAME FOR MOSQUITO CANOPIE S .- the whole, as a valuable addition to the litera

LOTTMAN BROTHERS MANUFACTURING COMPANY 
ture of the . automobile. Particularly interest

Houston, Tex. The latest patented improve: ing Is the chapter dealing with the various 

ment in the very useful canopy frames of this 
types of storage batteries. 

company is ingeniously and simply constructed LA SERlE DE TAYLOR ET SON PItOLONGEMENT 
of wire and in a manner to give the side-arms ANALYTIQUE. Par J. Hadamard. 
the form of braced cantilevers with the strength Pari s :  C. Naud. 1901. 16mo. Pp� 
to maintain the canopy frame in the proper 102.  Price 50 cents. 
position and sustain it against downward 
strain. PRoDUCTION ET EMPLOI DES COURANTS AL

TERNATIFS. Par L. Barbillon. Pari s :  
C. Naud. Ij)01. 16mo. Pp. 103.  
Price 50 cents. 

. 
We have f requently had occasion to comment 

upon the admirable series of "Sclentia" mono
graphs published by Carre and Naud. The pres-

BROILER.-ADRIEN TENU, Manhattan, New 
York city. 'In the ordinary broiling devices 
that are adapted to contain a charcoal or l ike 
fire, and used, by hotels largely, In lieu of 
broiling over ranges or the like, the fire is very 
destructive on the broiling grate and the in
ventor mentioned has provided 

'
for lessening 

ent two volumes . maintain the high standard 

this destructive action by arranging a sliding 
s:t by the prevIOus works. The new light 

grate, and the casing Is arranged so that the 
t .rown by M. Hadama�d on Taylor's formula 

hot coals may be ral,ed under the grate In one 
WII!

I 
d� much to l1I�mmate � difficult mathe

position, while when not in use the grate is 
ma ca problem . . � IS wo.rk IS schol arly, _ and 

not subjected to the intense heat of. the coals. I 
for the mat.hem�tlclan declde�ly Interesting. 

. Dr. BarbIllon S book Is wrItten for the elec-
SCRURBER.-MARY N. VAN DERBECK, Lln- trleal engineer, and Is devoted to a mathe

coin, Neb. A unique scrubbing device ·has been mati cal discussion of alternating currents 
patented by this inventor, whereby an ordinary which Is thorough and scienti11c. 

' 

Ouslntss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY -You 

wili flnd inquiries for certain classes of articles 
numbered in consecutive order. If you manu
fact,ure these goods write us at once lind we will 
!!Cnd yo.u the name and address of the party desir
mg the mformation. In cvery case It is neces
sary to give the nUJnber oC the Inquiry. 

M U N N  &; CO. 

Marine Iron Works. Chicago. Catalogue free. 

b
l

o'l.
��iry No. 1 1 33.-For dealers in second-hand 

For hoisting enllines. J. S. Mundy,· Newark, N. J. 
Inquiry No. l I 34.-For manufacturers of saw and 

milJlng machinery. 
'l'URBTNES.-Lelfel & Co. Springfield, Ohio, U. S. A. 

s.!!W�!fJ� No. 1 1 3 :i .-For machinery for packing 

." U. S." Metal Po]i.h. Indianapolis. Samples free. 
Inquiry No. _1 1 36.-For an automatic machine for 

knurl1ng antl curling thimbles and trimming flanges. 
WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
h .quh·y No. 1 1 37,-For broom-making machin

ery. 
Yankee Notions. Waterbury Button. Co., Waterb'y, Ct. 

at>'i�'l.����s.
No. 1 t 38.-For manufacturers of port

Machine chain of all kinds. A. H. Bliss & Co. North 
Attleooro, Mass. 

in��.q
uh·y No. 1 1 39.-E'or portable wooden bnild-

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co .. Box 13, Montpelier, Vt. . 

I.nqulry N�.  1 140.-For new and second-hand knlttmg machines for making men's half hose. 
For Sheet Brass Stamping and small Castings, write 

Badger Brass Mfg. Co., Kenosha, Wis. 

" M��\��r.J't�:lo� ��.;�,:;;o':;:�Il'i�:J,nfacturers of the 

Rigs that Run. Hydrocarbon system. Write St. 
LouiS Motor Carriage Co., St. Lonis, Mo. 

ti
!:.qUlry N o .  1 1 42.-For mannfacturers of novel-

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1143.-For manufacturers of corm�:Ji��
i
��e:!.

I
���Phr8gmS for use in ammonia pressure 

SA WMILLS.-Wlth variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

I nquiry No. 1 144.-For parties In Canada to 
manufactur� gratlte boxes. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machl",e Co.,149 Varick, cor. Spring Sts .. N: Y. 

Inquiry No. 1 14�,-For parties dealing in heavy 
hydraulic tubing for hollow shafting. 'l'he size to be 3>1: �c�� ��t;�kdA������'

d
i::;'�

t
�/nch or � inch thick, 

See our CoUective Exhibit-Section I i  S," Electrlclty 
Building. Pan ·Amerlcan Exposition. Standard Weld
ing Company, Cleveland, Ohio. 

Inquiry No. 1 1 46.- For manufacturers in Canada 
of large toys, wagons, stepladders� etc. 

'1'0 Patentees. Wanted to manufacture article which 
will ret.ail to lady . consumers for about $1.00 leaving 
Ilood marllin of proflt.-C. S. 0, Box 773, N. Y. 

Inqu iry No. 1 14-7.-For manufacturers of saw 
benches for sawing sheet brass and copper. 

FOR SALE.-New process for making oil with fish and 
fish olfal is olfered for sale or licenses In United States 
of America. Address Foreign , · Box 773, New York. 

Sh
I
o':,�':,;fsbi:lloapt!!�u;.-E'or manufacturers of electric 

The c-elebrated .. Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigeratin� Ma
chine Company. Foot of East 138th Street, New York. 

Inqniry No. 1 1 49.-E'or manufacturers of bal
loons. 

The best book for electricians and b8jllnners in elec. 
tricity is U Experimental Science," by Geo. M. Hopkins. 
By man, $(. Munn '" Co., publishers. 3ftl Broadway, N. Y. 

Inqniry No. 1 1 :l 0.-For manufacturers of novel
ties in Canada. 

W ANTED.-A thorougbly competent engineer to push 
in United States of America a new, efllcient and eco
nomical process, for dealing with large benefit towns' 
sQwage and refuse waters from industry. Address 
France. Box 'i73. New York. 

Inquiry N o. 1 1 �  I .-For dealers in roots and herbs. 
pr- Send for new arid complet., catalogue Of ScientifiC 

and other Books for sale by Munn '" CO., 36l Broadway, 
New York. Free on RDulicatioa 

Inqniry No. I V i2.-For parties to make special 
machinery for weaving wire fences. 

W ANTED.-Punch and die work, press work and 1ight 
manuf'll. DauJ,rberty Novelty Works, KittanninJl. Pa. 

Inquiry No. 1 1 :i 3,-�'or manufacturers of flagstalfs 
for small toy flags. 

WANTED. - Souvenirs, premium goods, toys and 
Christmas novelties. Sherman, Arch Co., 142 Merrimac 
Street, Boston, Mass. 

I n q u l t·y No. 1 1  :i4.-For manufactttrers of wood 
for the frame of box kItes. 

Inqu i ry � o. 1 1  .!i :i.-For manufacturers or dealers 
in Spanish tile roofln/l. 

I . q ll l .·y  No, l l li6.-For a bag fastener known as 
the " Boss Fastener." 

J u q u i .... y No. 1 1 .i '7 . -For manu facturers of machin
ery for making cardboard pie plate&, butter dishes etc. 

Inquiry N .. . l 1 !i8.-For manufacturers of Ilas en· 
gines in New York CIty. 

Inquh'y No. l 1 :i9.-For manufacturers of m a
chines for niaklng' wooden peJlS for shoes. 

Inquiry N o. 1 1 60.-�'or manufacturers of ice ma
chines. 

Inquiry N o ,  1 1 61 .-For manufacturers at electric 
dynamos. 

S;:J\�': ':':�v��'fJr\:I� .• -For address of parties having 

IJlQuh'y No. 1 1 6 :1 .-For dealers In second·hand 
turninJ? lath es and drill presses in Cbicaj;l'o. if possible. 

In q n f ,' "T ]\'0. 1 1 64 .-For manufa..cturers of -a con
denser � to I -microfarad capacity. 

Inquiry N o .  1 1 6:i.-For manufacturers of alr 
pumps and compress'ors. 

Inq uiry No. 1 1 66.--For dealers In elevatine: ma
��;�i��n{�� �!�;

.
ating grain and feed, and machinery 

In quiry No . 1167.-For manufacturers of electri
cal beating' RPparntus. 

InQuir.- No. 1 1 68.-For manufacturers of mOdels 
of locomotives mft.de of cardboard. 

I n q u iry No. 1 1 69.-For manufacturers of coffee 
roasters of about 150 pounds capacity and a cooler for 
same. 

Inquh'Y No. 1 1 70.-For the present address of the 
Farmers' Handy WS,Ii{on Company. 

Inquiry No.' 1171.-Fo. mal!ufacturers In the 
�I� S�I�� 1t: :::hanicaI apparatus used for load-
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters (Or 
no attention will be paid thereto. This is for 
our information and not for publ -cation. 

References to former articles or answers should give 
date of paper and page or number of. question. 

Inquiries not answered in reasonable time Should be 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all .elther by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised In our columns will be furnished with 
�

g:r::!e:.. of houses manufacturing or carrying 

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

Soientific Amerioan Supplements referred to may be 
had at the office. Price 10 cents eacb. 

Book. referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 8295 ) P. C. T. writes : I would like 
instructions for making a simple, very cheap 
and easily made galvanometer for measuring 
currents from 1 to 4 Lec\anche cells If you 
have papers having such instructions. A. We 
have no paper giving instructions for just the 
instrument you require. SUPPLEMENT No. 
1215, price 10 cents, gives a voltmeter and 
an ammeter which you might modify to your 
needs. Bottone's "Electrical Instrument Mak
ing for Amateurs," price 50 cents by mall, 
contains descriptions of these instruments as 
well as many others. 

( 8296)  C. P. R. ask s :  May I trespass 
on your valuable time with a query with hope 
of answer ? It was recently .stated that at 
Bahrein, on the southwest coast of Persia, on 
the Persian Gulf, the natives obtain their 
supply of fresh water from springs at the bot
tom of the Gulf more than a mile from shore, 
and that divers go down 200 feet, fill their 
goatskin bags or sacks with fresh water as It 
bubbles from the springs at the bottom, and 
bring it to the surface without allowing the 
salt water to mix with it. The article further 
stated that no one knows how the natives 
learned of the supply, but that the water had 
been taken In that way probably for centuries. 
Now can and will you give me any light on 
this matter, as to the probability or improb
ability of the water supply coming from such 
a source and being secured in such a manner ? 
A. There is nothing impossible nor improbable 
in the statement that fresh water is collected 
from springs which come up through the earth 
at the bottom of salt water. We personally 
know several places where pump logs have 
been put down into such springs and fresh 
water Is pumped up through the salt water. 
The only improbable point in the story which 
you quote is in regard to the distance to Which 
the men descend under water to secure the 
fresh water. Submarine divers have not gone 
below 200 feet from the surface with the 
advantage of armor, air supply and weights 
to sink them. The effort has been made to 
reach a wreck in 240 feet of water. The 
accounts state that at 130 feet the diver 
began to experience serious trouble. At 200 
feet, after suffering terribly, he lost conscious
ness and was hauled up. Divers cannot work 
much below 100 feet. It is very Improbable 
that men can be In the habit of descending 200 
feet below the surface of the ocean. 

( 8297)  W. H. asks : Could you inform 
me what Is the best coating for the glass plates 
of static machines, whether · shellac varnish 
or other varnish ? I have been using bleached 
shellac varnish and it blisters and flakes off. 
A. Shellac varnish is the best coating. The 
glass must be perfectly clean and dry when 
the shellac is applied. A very slight trace 
of grease, such as a finger-mark, will prevent 
the adhesion of the varnish to the glllss. Glass 
may be cleaned by washing It nrst In strong 
sodie hydrate ( caustic soda ) , then In nitric 
ac.id, and last in distilled water. It Is then 
allowed to dry. The surface should not be 
touched by anything, cloth or hands, after it 
leaves the acid. It will then be chemically 
clean. Before applying the shelloac the glass 
should be warmed to render it perfectly dry. 
If uthese directions are followed there will be 
no trouble with the adhesion of the varnish. 

( 8298 ) D. G., Jr., asks how to temper 
steel dies in Imitation of c loth or fine hair 
line, etc., so as to avoid the scale thllt appear!! 
on the surface of the die. A. Bright-faced dies 
that are to be kept free from scale In the 
hardening process should have theIr faces cov
ered with a layer of hard soap and the ilie 
heated face up, which will  keep the air from 
Oolridlzlng the surface. Then It will  come out 
of the hardening bath bright. 

( 8299 ) C. B. B. asks : Will you please 
tell . me whether the dynamos described In 
SUPPLEMENTS 844 and 865 can be used to run 
electric furnace described in S UPPLEMENT 
1182 ? A. The dynamo of SUPPLEMENT 865 
will give current enough for a small electric 

furnace. A lower voltage is to be preferred, 
and a dynamo especially designed for such 
work would be very much better than one 
which was Intended for li�htlng. 

(8{l00 ) W. T. B. asks : I would like in
formation In regard to the best manner of 
placing rods for the protection of buildings 
from lightning. A. The putting up of a Jight
.. Ing rod Is a sllDple matter and requlrell verI 
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little instruction ; but If one has some knowl- same space as If no other wave were there. 
edge of electrical matters, he can easUy deter-. This is the case with water waves on a lake 
mine how a rod ought to be put up. The most or the ocean. It Is the case with sound 
Important points to be attended to are tight waves. Two persons can talk at the same time 
joints and a good earth connection at the In the same room and be heard by others. A 
bottom of the rod. The parts of the rod whole orchestra can play at the same time and 

should be screwed together with couplings, no jumble or mixture of the sound result.· 
as In water and steam pipes. A small iron Perfect harmony will result. We see no rea
water pipe would make a good lightning rod ; son why light waves which are not vibrations 
so . would a flat strip of Iron one Inch wide of ordinary matter, as these other vibrations 
and 1-16 inch thick. There is no need to go are, should lie mixed or confused by existing In 
to the expense of a copper rod. Iron Is by the same space together. 2. When two moving 
many considered really better than copper. shadows approach each other, why do they 
The grounding of the rod must be attended to rush together just before they meet ? A. We 
with great care. The lower end of the rod would try · to explain this If we thought the 
mU8t be ' In water or in moist earth. A plate question stated a fact. · We . do not think two 
of iron . or a coli of the rod Itself should be shadows move any faster as they come near 
connected to the end of the rod to Insure good each other than they · did wl:en further apart. 
contact between the rod and the earth. Rods 3. Is. It a fact that food will sour more quickly 
should be carried up at all the corners of the If put Into' a refrigerator while still quite 
building, and go to the peaks of the gables and warm ? If so, please explain. A. We do not 
along the ridges of tHe roof, up chimneys, think so. The reason a hot dish should not be 
pinnacles and towers, to 11.:1 the highest points put Into a refrigerator Is that it heats the 
of the building, but the<:e should not be h,lgh air and destroys the work the Ice has already 
rods above the roof and chimneys, · such as are done. In the hot refrlcerator food will then 
'very often seen In the older practice of put- spoil. This Is because the air of the refrigera
ting up lightning rods. Lightning rods are not tor has been heated, and not because hot food 
put up to Invite the lightning to come down was put In. 4. Why Is It that milk sours In 
that way, but to take care of It, If It Insists a thunderstorm ? A. We do not know; 
upon. coming. Rods should be fastened to ' the 
metal of roofs, gutters, and .Jeaders, and should 
not be Insulated from the house by glass in
sulators as was formerly the universal method. 
Such insulation Is useless, since a quarter inch 
of glass cannot hold back a discharge which 
has already jumped through perhaps a mile 
of air. S.hort ·points may be put upon the 
rod at all the higher parts of the building, not 
more than a foot above the building, but these 
are not necessary. The idea that a tall rod 
protects a certain area around its base Is no 
longer considered true. The rod if solid should 
not be more than a half Inob thick. If It Is 
a tube It may weigh about as much per foot 
as If It were solid. Heavy telegraph wire 
If put up plentifully would be as serviceable 
as a rod. A bu ilding well netted over with 
suc·h wire, better ga.lvanlzed for durability, 
would be as thoroughly protected as with t-he 
most expensive rod. Remember that surface 
of metal Is what is wanted In a rod rather than 
weight. In many respects a heavy rod Is In
ferior to a light one of greater surface. Con
tinuity of the metal Is the most Important 

( 8302)  C.  W. R. asks : Will you please 
refer me to some book describing fully trans
formers made to transform a two-phase to a 
three-phase current or vice versa ' A. We pre
sume you wIsh to· find the plans from whIch 
you can make the transformer you requIre. We 
do not know any published plans of thIs sort. 
There are good books upon the theory of the 
transformer. Such Is . Kapp's, price $1.75 by 
mall ; Adal1ls's "Transformer DesIgn," price 
$1.50 by mall. By the aid of these you mIght 
work out what you need. 

( 8303 ) F. W. writes : I have a small 
motor whl.ch runs a faIr speed when usIng 4 
volts and 14 ampere. I would lIke to run 
the motor on a 110-volt light circuit. What 
size wIre must 1 use on the field and arr;na
ture ? A.  There is probaj>ly not room for the 
wIre to rewind the motor for 110 volts. The 
better way Is to put the motor in serIes with 
two 16-candle lamps. It w1ll then get % 
ampere and a few volts. 

( 8304 ) G. O. S. writes : During a thun-
feature. There must be no air gaps, no ]pose der shower here it was said that some of the 
joints. It will thus be seen that a black
smith with a . little gumption Is just . as well 
able to do the work of making . and putting up 
a rod as · the best engineer. Much valuable 
Information upon this subject has been printed 
each year in these columns. You should also 
have SUPPLIIlMIIlNTS, Nos. 249, 348, and 998, 
price ten cents each. We· append the rules 
given by Prof. S. P. Thompson as a summary 
of the modern views upon this subject. It will 
be noted that our advice given above dlft'ers 
slightly I� some unimportant particulars from 
these rules. 1. All parts of a lightning con
ductor should . be  of one .and the same metal, 
avpldlng joints as far as possible, and with as 
few sharp bends and corners as may be. 2. 
'.rhe use of copper for lightning rods Is a need

. less extravagallce. Iron is far better. Ribbon 
Is slightly better than round rod ; but ordinary 
galvanized iron telegraph wire Is good enough. 
3. The conductor should terminate not merely 
at the highest point of a .  building, but be 
carried to all high points. It Is unwise to 
erect very tall pointed rods . projectlng several 
feet above the roof. 4.  A good deep wet earth 
should be provided, independent of gas or 
water pipes, to which the conductor should 

. be led down. 5 .  If In any part the conductor 
goes near a gas or water pipe It Is better to 
connect them metallically than to leave them 
apart. 6. In ordinary buildings the conductor 
should be Insulated away from the walls, so ··as 
to lessen liability · of lateral discharge to metal 
stoves and things Inside the house. 7 .  Connect 
all IlItternal metal work, zinc spouts, Iron crest 
ornaments and the like, to each other and to 
the earth, but not to the lightning conductor. 
i. The cheapest way of protecting an ordinary 
house Is to run · common galvanized iron tele
graph wire up all the corners, along all the 
ridges and eaves, and over all the chimneys, 
taking them down to · the earth In several 
places to a moist stratum, and · at each place 
burying a load of coke. 9 .  Over the tops of 
tall chimneys It Is well to place a· loop or . 
arch of the lightning condqctor made of any 
stou t and durable metal. Any man of InteIll- · 
gence can put up a lightning rod or wire from 
·these simple rules, and may tben feel assured 
that he has done all that can )Je done to pro
tect his home from a stroke of lightning. 

( 8301 ) F. R. M. asks : 1. When light 
rays cross each other or reflect back upon 
themselves as they are made to do In diagrams 
of Images formed by lenses and mirrors, why 
do they not become mixed up and produce In
terference ?  A. They do not become mixed up, 
but do interfere when the reflection Is . at a 
suitable angle. It Is in this way that the 
fact that light Is due to a wave motion was 
demonstrated by Fresnel. These Interferences 
cannot be seen In the open, but require a dark 
room and special arrangements. They can be 
seen by placing the hand over the eye 80 that 
you can look at a bright light, such as an open 
window wlIl furnish In a elear day. You will 
then see Innumerable dark l ines In the space 
between two fingers, parallel to the fingers. 
These are Interference lines. The waves do 
not become mixed up, because any number of 
sets of waves can pass at once through the 

stitchers usIng sewing machInes run by an 
electrIc motor connected to the shafting by a 
10 or 15 foot leather belt experienced a sensa
tion lIke that of one's feet going to sleep. Is It 
possible that they felt a slIght shock ? It Is 
not dangerous to run the motor durIng a thun
·der shower, Is It ? The power Is furnlshea by 
the EdIson Company. A. Anything Is possible 
with the lIghtning, but It Is not apparent froin 
your descrIption that anythIng happened. The 
sensation may have been from electrIcity, and 
agaIn It may have been from nervousness, No 
one can tell. A quiet mInd would elimInate one 
cause of unpleasant seI' satlon at such a time. 
No electric dIsturbance Is lIkely to have passed 
from the EdIson wIres through a leather belt 
to the sewing machine. If the EdIson wIres are 
underground they are not likely to receive a 
lightnIng dIscharge. Aerial wires are very often 
struck by lightning, but when suitable lIgh.tnlng 
arresters are used there Is lIttle lIkelIhood of 
the electricity of the lightnIng entering a 
bullding. If your installation Is properly made 
there should ·not be · any specIal risk at the 
sewing machInes durIng a thunderstorm. 

( 8305 ) W. S. P. asks : . 1. What are the 
modern works upon the telephone ? I don't 
mean the working of an IndIvIdual telephone, 
but the methods for connecting and working 
them. A. The best work upon this subject Is 
M1ller's "AmerIcan Telephone Practice," prIce : 
$3 by mall. It Is very full and complete. An
other Important work Is HopkIns's "Telephone 
LInes and TheIr Properties," prIce $1.50 by 
mall. With these two you have a very complete 
presentation of the whole subject. Of smaller 
books there are .Webb's "Telephone Handbook," 
price $1,  and Poole's "PractIcal Telephone 
Handbook," price $1.50 by mall. 2. What are 
the strengths of the several currents used In 
telephone work, say InsIde of New York city ? 
( Not long-distance.)  What strength suffices for 

ordInary speakIng .current ? A. The current 
strength, of course, varIes with the dlft'erent 

transmItters. It Is very mInute with all. Prof. 
Cross, of Boston, by employIng very delIcate 
Instruments and great refinement of method, 
reached the followIng results ' : The current In 
the secondary wIre of the inductIon coll of 
the EdIson transmitter, 0.072 m1lliampere ; of 
the Blake transmItter, 0.132 m1lllampere ; of 
the Hunnlngs transmItter, 0.556 m1lliampere. 
3. What for the . magneto-electrlc that rings 
the local call bell ? A. Magneto call bells are 
wound to 300 to 500 ohms for local work ; for 

bridged work much higher, to 10,000 ohms even. 
The E. M. F. of the magneto when run as or
dlnarlly by hand Is from 65 to 75 volts. As 
the current Is alternating, the amperes are less 
than the quotient of the volts by the ohms ; 
but at any rate the current strength Is very 
small. We have no exact data upon the 
poInt. 

(8306)  L. A. F.  asks : Is  there an es· 
cape or loss of electric fluid It' the electrIc 
light bulb or lamp Is removed from Its holder 
when the current Is on ? W1ll the meter reg
Ister It ? A. If a socket Is In good conditIon 
there ought not to be any leakage when the 
lamp Is removed. If, however, there Is leak-

93 
age the meter wllI register the current which apparatus which could not be built In any 
Is lost. ordinary shop. 

( 8307 ) .T. M. asks : 1. If a stone is ==�============ 
dropped Into the ocean at a very deep part, 
wlll · the stone sink to the bottom or will It 
remain above the bottom and float In the 
water ? I heard some people say that the pres
sure was so great that the stone could not 
sInk. A. AnythIng whIch begIns to sInk in 
the water of the ocean wlll contInue to sInk 
till it reaches the bottom underneath it. The 
pressure Is very great. At 24,000 feet It Is 
fo.ur tons per square Inch, and at· the greatest 
depths of the · ocean It Is about five tons per 
square Inch. ThIs wlll compress any article 
which sinks to that depth very greatly and 
render It much heavIer relatively to the water ; 
but the water Is not compressed to any degree 
by even that great pre�sure. So that the · 
artIcle whIch Is sInkIng and being compressed 
Is all the time growIng heavIer relatIvely to 
the water and w1ll sInk faster the farther It 
sInks. 2.  Has a cannon on board of a man-of
war a device to make It rebound, o� Is the 
cannon fastened · to the shIp ? A. The old 
method was to allow the gun to run back by 
its recoIl . so as to load It agaIn. All modern 
guns are breechloaders aml do not run back 
by their recoIl.  The force of the recoil Is 
taken up· bY a liquid pressure, some liquid such 
as glycerine beIng used. 

( 8308 ) Farmer asks : Will you kindly 
tell me through yO)lr paper whether lightning 
rods secured iC! bulldings with malleable Iron 
brackets are a protection agaInst lightning ? 
It would appear to me that the ro.ds should be 
insulated at all points where they come In 
contact or are secured to the bulldlng 01· they 
must be more dangerous than otherwis�. A. 
OpInions dift'er upon this point. Equally good 
authorIties are t� be found upon both sIdes 
of the question. We are personally Inclined 
to the opInion that a lightnIng r6d may just 
as well be connected to the house directly as 
to use a glass Insulator. Our reasons for this 
opInIon are that the glass w1ll be wet as 
soon as rain falls and Its InsulatIng. value w11l 
be greatly reduced· ; and the electric discharge, 
which has already leaped .through thousands· of 
feet of aIr between the cloud and the earth, 
will not mind the few Inches of aIr through 
whIch It must pass In goIng from the rod to 
tee Iron support of the rod around the In
sulator. 

( 8309 ) A. S. asks : How many units of 
heat for a stated weIght of the metals sodium 
and potassIum are evolved In passIng to the 
condItion of KOH and NaOH respectively ? A. 
When one gramme of potassium combInes with 
oxy,gen there are 1,745 units of heat produced. 
When one gramme of sodiUm combines wIth 
oxygen 3,293 unIts of heat are produced. We 
have no separate data for the change from the 
oxIde to the hydrate. 

( 8310 ) ·  J. C. M. writes : I have a son 
15 years old who wants to learn all about elec
trIcity and electrIc Instruments. You no doubt 
have such books on sale. I would like to have 
catalogues of them, with your recommendation 
of such as you think most suItable for him. 
He wants a descriptive and practicai work
one that wlll give hIm complete InstructIons 
for makIng and repaIrIng any part of any kind 
of electrIc or magnetic appliance. A. There Is 
no work or set of books whIch can supply what 
Is "asked In this request. We presume the In
tention Is to ask for books by means of which 
the lad can make a beginnIng of learning elec
trIclty. We can furnish Sloane's "Electrical 
Library" for $5 by mall. There are also 
separate books to be had upon making tele
phones, putting in electrical bells, etc. After 
these mIght come the bulldlng of a small 
dynamo or motor, the making of a gal
vanometer and Induction coil. These can be 

found In Bottone's "Electrical Instrument Mak
Ing for Amateurs," price 50 cents. 

( 8311 ) W. I. P. asks : Where can I get 
Information on the subject of wave motion 
and the attempts to use It as a power ? A. 
See SUPPLIIlMENTS, Nos. 536, 825, 861, prIce 

ten cents each, for artIc les describing varIous 
devices whIch have been employed to utll1ze 
!he force of waves to do work. 

( 8312 ) H. R. asks : As to the electric 
motor described In "Experimental ScIence.: ' 
Do you sell It or its parts ? A. We do riot 
sell any of the apparatus descrIbed In "Ex
perimental ScIence" or the parts of any of It. 
The object of the book is to stimulate Ingenious 
persons to "make things" by showing them how 
to proceed. This object It is accomplIshing. 
There Is no book so well adapted to help one 
to bulld suitable and sufficIent apparatus for 
studyIng science within Its lImt.ts as Is thIs 
book. 

( 8313 ) F. R. asks :  What book or paper 
gives Information on the Marconi wireless tele
graphy. I wIsh a dllScrlption of Instruments 
and operation of same. Can such Instrument� 
be made In an ordinary machine or model mak
Ing shop. A. Fahie's "History of Wireless Tele
graphy," price $2 by mall, gives descriptions 
of the varIous systems which have been In

vented, Ma rconI's  among the rest. We have 
publIshed several papers on the subject, but 
none whIch gives detalls of constructIon such 
as would enable a man to bulld a copy' of the 
apparatus. Moreover, Mr. Marconi Is changing 
hIs apparatus contInually as the results of his 
experIments, and no desc ription . Is up-to-date 
upon the subject. There Is nothIng about the 

TO INVENTORS. 
Au experience of over fifty years, and the prepa

ration of more than one hnndred thousand appll· . cations tor patents, at home and abroad, enable 
us to understand the laws and practice on both 
continents, and to possess nnequaled facll1t1es for 
procuring patents everywhere. A synopsis of the 
patent laws of the United States and all foreign 
countries may be had on application, and persons 
contemplating the securing of patents, either at 
home or abroad, are Invited to write to this office. 
for prices, which are low, in accordance with the 
times and our extensive facll1ties for conducting 
the bnslness. Address MUNN & CO.,  office Sclen
tl1lc American, 361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

July 3o, 1 90 1 ,  
A N D  E A C H  B E A R I N G  T H A T  D A T B. 
[See note at end of Jist about copies of these patents.] 

Air compressor, Pryde & Gauerman . . . . . . .  679,335 
Alarm. See Burglar alarm. 
Amalgamator, J. H. Barr . . . . . . . . . . . . . . . . . .  679,355 
Ammunition hoist, R. Matthews . . . . . . . . . .  679,6H2 
Armor plate, J. Nederland . . . . . . . . . . . . . . . .  679,326 
Arsenic, antimony, or tellurium from Bul· 

furou9 ores, extracting, E. Peterson . 679,330 
Ash cans, etc. , holder for, A. Berthe . • . . . . . •  679,449 
Atomizer, E .  J. Sonn . . . . . . . . . . . . . . . . . . . . . • .  · 679,436 
Automatic switch, F. Mackintosh . . . . . . . . . •  679,321 
Bacteria, culture of, A. Caton . .  " . . . . . . . . • .  679,600 
Baggage, means for handling, A. H. Lowe . 679,567 
Baking powder, M. H. Fischer . . . . . . . . . . . . .  679.805 
Bank, Indicating savings, F. Witte . . . . . . . .  679,490 
Bearing, adjustable, H .  Abbott . . . . . . . . . . . . .  679,408 
Bearing, roller, ,A.. P. Morrow . . . . . . . . . . . .  679,465 
Bearing, roller, H. Monk . . . . . . . . . . . . . . . . .  679,509 
Bedstead, Spencer & Cameron . . . . . . . . . . . . .  679,643 
Bell, D.  P. Wolhaupter . . . . . • . . . . . . . . . . . . . .  679,659 
Belts, apparatus for placing driving, E. 

Jagger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 317 
Bending and twisting tool, J. V. Hulse . . . •  679,562 
Bicycle frame, D. W. Judson • . . . . . . . . . . .  679,565 
Bicycle mud guard, G. · W. Manson . . . . . . . .  679,631 
Bicycle pump, M. F. Rock . . . . . . . . . . . . . . . . .  679,512 
Bicycle riders' shoe sole protector and 

braking device for, F. F. Frisbie . . . . . .  679,527 
Bicycle saddle support, M. H. Naber . . . . . .  679,537 
Boller furnace, steam, C .  Schleyder . . . . . . . .  679,640 
Boller-roof, W. Kennedy . . . . . . . . . . . . .. . . . . . . 679,460 
Bookbinding machinery, J. E. Smyth . . . . . . . .  679,401 
Books, stub holder for check, W. H .  Haw-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,503 
Bottle, non-refillable, W. F. Clark . . • . • . . . . .  679,415 
Bottle, non-refillable, A. Thebarge . • . . . . . . . .  679,646 
Bottle stopper, J. Senlch . . . . . . . . . • • . • • . • . .  679,516 
Box-opening tool, A. C .  Bower . . . . . . . . . . • . .  679,495 
Braiding carrier tenSion, J. A. Turner • • . . . .  679,650 
Breechlng, E. E .  Ecker . . . . . . . . . • • . . • . . . . . .  679,609 
Brick, vitrified, M. J. Magarlty • • . • • • . . . . . .  679,427 
Buckle, J. N.  Purcell . . . . . . . . . • • • • • • • . . . . .  679,336 
Burglar alarm, W. J. Wernette . . . . . . . . . . . .  679,654 
Button attach Implement, J. H. Vinton. 

679,441, 679,442 
Button attaching machine, 1. H. Sisson . . . . .  679,434 
Bntton attaching machine, J. H. Vinton, 

679,444, 679,445 
Button fasteners, machine for making wire, 

1.  H. Sisson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Button locator, J. H. Vinton . . . . . . . . . . . . . .  . 
Button, tack fastened, F. E. Stanley . . . . . .  . 
.Calculatlng machine, J. A. Turck . . . • • . • . . .  
Calf trough and rack, F. M. Allen . • • • . • • • .  
Can. See 011 can. 

679,433 
679,443 
679,707 
679,348 
679,281\ 

Can opener, T. A .  Darling . . . . . . . . . . . . . . • . . .  679,605 
Car body and truck bolster, railway, W. P. 

Bettendorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,494 
Car coupling, W. S.  Lennon . . . . . . . . . . . . . . . 679,629 
Car coupling, automatic, J. C .  Leidy . . . . . . .  679,531 
Car door, C .  M. Mendenhall . . . . . . . . . . . . . . . .  679,633 
Car fender, street, G. Wray . . . . . . . . . • . . . . . .  679,586 
Carbureting apparatus for explosion motors, . 

J. C. E. Mathieu . . . . . . . . . . . . . . . . . . . . . . . .  679,387 
Card record or Index, R. H. Breeding . . . . . . .  679,549 
Cart, road sweeping " and collecting, Van 

Wesemael & S'Jongers . . . . . . . . . . . . . . . . . . . 679,488 
Cartridge Clip, L. F: Bruce . . . . . . . . . . . . . . . .  679,412 
Cartridge-like enVelopes, apparatus fOl· fill-

Ing, N. Celpek . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,665 
Chain, drive, L. Schildknecht . . . . . . . . . . . . . . .  679,578 
Chair and display rack, .comblned, F. M. 

Guthridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67
679
9'

,3
61

1
7
2 Chair back, adjustable, N. B. Harmon . . . .  . 

Chemical apparatus, J. F. W. Meyer . . . . . . .  679,388 
Chimney cap mold, Ostrander & Cook . . . . . .  679,329 
Chuck or die for pointing or rounding ends 

of bolts, G. W. Packer . . . . . . . . . . . . . . . . . .  679,540 
Churn, F. D. Swaney . . . . . . . . . . . . . . . . . . . . . .  679,545 
Cigar, J. G .  Paint . . . . . . . . . . . . . . . . . . . . . . . . .  679,541 
Cigar cutter and lighter, C .  A. Rosenholz . .  679,638 
Circuit closer, automatic, G. A. Wall . . . . . .  679,446 
Clasp, A. H. Peats . . . . . . . . . . . . . . . . . . .. . . . .  679,542 
Clavier, practice, A. C .  Bergman . . . . . . • . • .  679,692 
CleviS, F. W. Atwell . . . . . . . . . . . . . . . . . . . . . . 679,523 
Clock, secondary electric, Wnrmb & Bau-

mann . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  679,546 
Clocks, tubular bell for chiming, A. W. 

Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clothes drier, J. W. Davis .. . . . . . . . . . . . . . . .  . 
Clutch, E. S.  Brett . . . . . . . . . . . . . . . . . . . . . .  . 
Clntch, friction, Churchlll & Seeley . . . . . . . .  . 
Cock or valve, M. M. Brophy . . . . . . . . . . . . .  . 
Coin-controlled apparatus, Slater & Roe . . .  . 
Colander, M. C. Jenkins . . . . . . . . . . . . . . . . . .  . 
Compo board, machine for manufactnring, 

Johnson & Springer . . . . . . . . . . . . . . . . . . . .  . 
Compressor, W. F. Singer . . . . . . . . . . . . . . . .  . 
Compressor and, pump, A. G. Enock . . . . . . .  . 
Condenser, H. D. Baragwanath . . . . . . . . . . .  . 
Conveyer, G. D. Potter . . . . . . . . . . . . . • . . . . . .  

679,458 
679,606 
679,359 
679.41 4 
679,525 
679,642 
679,564 

679,698 
679,343 
679,716 
679,491 
679,573 

Cooking cotton seed meats, apparatus for, 
W. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,604 

Cooking utensil; camp, C .  A. and o. Ander-
son . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • .  679,588 

Copy holder, Indicating, E. A. Edwards . . . .  679,302 
Cornet attachment, Springer & Davis . . . . . .  679,644 
Corset attachment, C.  M. Barnum . . . . . . . . •  679,547 
Corset clasp lock and stocking supporter, 

combined, H. A. Guln.burg . . . . . . . . . . . . . .  679,559 
Corset stay and dress holder, combination, 

D. P.  McKenney . . . . . . . . . . . . . . . .. . . . . . . . .  679,480 
Cotton presses, etc. , feeding device for, C. . 

E. Parker . . . . . . . . . . . . . . . . . . . . . • . .. . . . . . .  679,635 
Crane carriage, E. Y. Moore . . . . . . .  � • . . . . . .  679,535 
Cranes, hoisting mechanism, etc . ,  system of . 

controlllng pneumatic motors of, E. Y. 
Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. . . . . . .  679,534 

Crate, folding egg, W .  W. Gernsey . . . . . . . .  679,300 
Cream separator, J. IJ. Roberts . . • . • . . . . . . .  679, 6.�t'l 
Crutch, P. W. Pratt . . .. . . . . . . . . . . . . . . . . . . .  679, 46." 
Cultivator, A. V. Ryder . . . . . . . . . . . . . . . . . . .  679,576 
Curtain fixture, J. W. Housberg . . . . . . . . . . . 679,677 
Cycles, steering of J. T. M. Hlrcock . • . . . . .  679,561 
Dampening machine, It. Weber . . . . . . . • . . . .  679,407 
Door stop and holder, S. S. Smith . . . . . . . . . .  679,400 
Dough raiser, W. Koplsch . . . . . . . . . • . • • • • . .  679,679 
Drill, A. W. Watson . . . . . . . • . . . . . . . . • . . . . .  679,406 
Drill and countersink, combined, W. · Burk-

hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  679,693 
Drilling machine, J. G. Johnson . . . . . . . . . . . 679,318 
Drilling machine, W. Herman . . . . . . . . . . . . . 679,672 
Easel and rack, plate, L. Kamlnskl . . . . . . . .  679,530 
Egg timer, J. M. Michaelson . . . • . . . . . . . . . . .  679.701 
Electric brake, F. E. Case . . . .  ; . • • .. . . . . . . . .  679,362 
Electric .meter, W. C . .  Flsh . . . . • . . • . . . . . . . . 679.304 
Electric meter, W . . H. Pratt� . . . . . . . . . . . . . . 679,S.QH 
Electric switch shell. H. Hubbell . . . . . . . . . .  679,316 
Electrolytic decompOSing coil, J. W. Kynas-

4 7 ton . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  679, 7 
(Continued on paue 94) 
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E l ectrolyzing and washing apparatus, J. F.  

Kelly . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  679,�76 
Eleva t Ol', C .  L.  Startup . . . . . . . . • . . . . . . . . . . .  679, 484 
E lev a tor  con t rol li n g mechanism, A. T. 

679,361 
679,581 
679, 6 1 4  
679, 5 1 0  
679, 300 
679, 637 
679 , 5 1 8 

Bro\" n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Elevator sa fety appliance, W. R. Weeks . . . 

Elevator safet.v gate,  J. 'V . Fleming . . . . . .  . 

Em broidery hoop, J. H. Post . . . . . . . . . . . . .  . 

Enameling metal,  'V. A. D u n l a p  . . . . . . . . . . . 
Engine,  E. E. Red field . . . . . . . . . . . . . . . . • . . .  

E n g i ne stop, elect rical , J.  F. S k irrow . . . . . . 

Engines, centering d ev ice for l i n i n g  u l' ,  J .  
�1 . Ba rn s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,591 

E n velop for repeated u se,  H .  '\\'. Gays . . . . . .  679, 558 
E x c a v a t i n g  a pparatus,  Hoove r  & Mason , 

679, 475, 
Excelsior m a k i ng m a ch i ne , E .  J .  Ste'wa rt . . .  
E x pa nsion bo l t ,  I .  Church . . . . . . . . . . . . . . . . . . 

E x plos i v e  engine,  E. '1'. B i rdsall  . . . . . . . . . .  . 

F a n  a n d  pump, 1'0tH r�', S. C. Davidson . . . . . 

F a n ,  rota ry. A. )1 . Sch l'eude r . . . . . . . . . . . . .  . 

Faste n i n g  device, :\1.  S. 'Va l k e r  . . . . . . . . . .  . 

Faucet,  measuring-,  O. I-I. Chandler . . . . . . . . 

Ferti l izer d i s t r i buter,  J. T. Cole . . . . . . . . . .  . 

Fert i l i z i n g  agricultura l  crops, A. Caron . . . . 

F i l ter, T . · E. )lcC a n n  . . . . . . . . . . . . . . . . . . . .  

,' . 

679, 505 
679,709 
679, 363 
679, 4 1 0  
679, 499 
679,579 
679, 652 
679, 2!:)5 
679, 298 
679,601 
679,536 

F i re e x t i n g u ishel' hracket,  a utom a tiC , 
H ut c h i n g s  & "� icsner . . . . . . . . . . . . . . . . . . .  679, 563 

F l sb hook, F. C la t·k . . . . . . . . . . . . . . . . . . . . . . · 679, 296 
Fish t l'3 P ,  )1 . S. Kewcorn . . . . . . . . . . . . . . . . .  670�327 
F i sh i n g  rod case, .1 . C. Heritage . . . . . . . . . . . .  6!9, �2� 
Flax sliver,  G. H. E l l i s  . . . . . . . . . . . . . · . · · · ·  6 1 9 , 69;, 

Floor and ceil i ng construction,  J. Schrat-
wieser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 430 

F l u i d  pressu re engiup, Stark & \V insbip . .' . .  670,437 
F l u s b i n g  appara t u s  with v a l ve con t l'olhng 

apparatus for saIll e ,  J. S i m pson . .  SZ9, 687 
Fold i n g  cba i r  adj ustahle, 'V . F. Parme lee . .  6 1 9 , 636 
Food cooler,  J .  P.  H an sen . . . . . . . . . . . . . . . . .  670 , 3 1 1  
Fork i n g ,  eleva t i n g  a n d  convey ing machine,  

A .  P. Ta t te rson . . . . . . . . . . . . . . . . . . . . .  · · · ·  679, 439 
F r i u t  pickel', 1'. I-I. Kruse . . . . . . . . . . . . . . · . .  679, 320 
Fu rnace blasts, apparatus for heating,  G .  

D .  B u rton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 450 
Fuse for projf'ctiles,  t i m e ,  R. H . Q U i sl i n g  . .  679, R06 
G a rbage or ashes receptacle,  G. C. W i t t  . . . .  679, 658 
G a rm e n t  fastener, C. Nyhus . . . . . . . . . . . . . . .  670 , 394 
G a rment supporter cl asp, M. B. Gardner . . . .  679, 457 
Gas e ng i n e ,  R.  R .  Darl i n �  . . . . . . . . . . . . . . . .  679, 367 
G a s  generator, acetylene, Holub & Dvoracek 619 , :l 1 5  
G a s  generator, a cetylene, A .  F.  H i lL . . .  , 679 , 620 

G a s  generator a cetylene, E. Berg . . . . . . . . . .  670, 7 1 1 

Gas bea ter, ball,  J. W. Mellott . . . . . . . . . . .  670 . 684 

G a s  ventilator for m a i n s ,  )1 . C. H e n le�' . . . .  679 , 6 1 9 
Gases, v a pors, a n d  fore i g n  particles from 

a i r, apparatus for collect i n g ,  J. Z e l lweger 679,587 

G a s i f.\r i n g  h y d rocarbons, apparatus for, C. 
de H a u pt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679 , 697 

G a t e ,  C .  M. Baker . . . . . . . . . . . . . . . . . . . . . . . .  679, 589 
G e a r i n g ,  va riable f r i ction, \V. 1\1. l\1cCart-

G���l;lIg' ',;.�;.;,; . . 'N: '0: ' B;"s�ett : : : : : : : : : : : : : :  ���:�g� 
G l ass,  apna ra t u s  for the manufacture of 

sbeet,  W. Buttler . . . . . . . . . . . . . . . . . . . . . .  · 679, 292 
G l a ss, a ppara t u s  for use i n the m a nufact ure 

of sbee t ,  S ievert & Heike\ . . . . . . . . . . . . · · .  679,705 
G l a ss, m a n u fa c t u re of wlndo\v, W .  B u ttler . 679, 293 
G l assware,  machine for the manufacture of , 

C. E. Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 679, 664 
Governor, explosive engine, H. M.  McCall  . .  679, 389 
Governors, autom a t i c  stop for stea m  engi ne,  

W .  D .  Sm i tb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 706 
G r a i n  b i n der, C .  A. A.  Rand . . . . . . . . . . . . . . 679, 397 
G r a i n  sbo'fel operating device, J.  G. West-

brook . . . . . . . . . . . . . . . . • . . . . . . • . . . . • . . . . .  679,448 
G rapb i te separator, J .  H . Davis . . . . • . . . . . • .  679, 473 
G rate, '1' . H .  Westbeimer . . . . . . . . . . . • . . . . . •  679, 655 
G r i n d i n g  m ach i ne,  R.  P. Thompson . . . . . . . .  679,347 
Gutter bend i ng machine, J .  H .  Crocker . . . . .  679 , 4 1 7  
H a m e  fastener, R .  Dodson . . . . . . . . . . . . . . . . .  679, 4 .1 8  
H a rvester, corn, H .  L. SteeL . . . . . . . . . . . . . . 679, 708 
Head rest,  C. E. House . . . . . . . . . . . . . . . .  · · .  679,423 
Heater. See Gas h eater. 

Heater, F. D. Stepbens . . . . . . . . . . . . . . . . . . .  . 

H i nge, safe or vau lt , H. D. H i bbard . . . . . .  . 

H i tch i n g  device, C. V',r. Prince . . . . . . . . . . . .  . 

Hoist,  pneu m a ti c ,  W. S. H a l sey . . . . . . . . . .  . 

Horsesboe, O. A . Mpyer . . . . . . . . . . . . . . . . . .  . 

Horseshoe, H .  and A. Rush . . . . . . . . . . . . . .  . 

Hose bridge, F. R. McC l urg . . . . . . . . . . . . . . 
Hose Signal system, electric, H. Sargent, 

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

Hub, veh i cl e ,  W. F. Hembrey . . . . . . . . . . . .  . 
Hyd ra n t ,  J. McKemde . . . . . . . . . . . . . . . . . . . .  . 

Ice m a ch ine, J.  H. J. H a i n e s  . . . . . . . . . . . . .  . 

679, 520 
679, 377 
679, 334 
679,421 
679, 322 
679,704 
679,570 

1 1 , 924 
679 , 3 1 3  
679, 466 
679, 696 

I g n i tion apparatus,  elect rical,  A. E. Vor-

rei tel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679 . 65 1  
Index,  Z .  B .  Say . . . . . . . . . . . . . • . . . . . . . . . . .  · 679 , 5 1 3  
I n sect destroyer, K oy & K veton . . . . . . . . . . .  679 , 3 1 9  
I nsulating m a c h i n e ,  w i re,  C .  H .  �.rhOl'da rson 679, 52 1 
I nsulator, H. Geisenhonel' . . . . . . . . . . . . . . . . . .  679, 308 
Insula tor, electri c w i re,  J. E. Sharpe . 679,544 
I n valid ' s  table, adjustable, S .  M. Davis . . . .  679 , 667 
Joist h a ngt:'r, J. Tuteur . . . . . . . . . . . . . . . . . . . .  679, 349 

. K n i t ting machinf>',  rib, Scott & S,vh'idleh u rs t  679,641 
Ladder cou p l i n g  hook, extension, I'\: lemme & 

Augustlen . . . . . . . . . . . . . . . . . . . . .  679, 385 
Lam p burners , smoke p reve n t i n g  a ttachment 

for,  E.  L. Goblscb . . . . . . . . . . . . . . . . . . . . . . .  679, 61 6 
Lamp c h i m ney, J. L. Ba rkey . . . . . . . . . . . . . . .  679, 590 
La m p ,  (>lectric a rc ,  S. M. Meyer . . . . . . . . . . . 679, 700 
TJa m p ,  h a n d  Signa li ng , A. E .  Appleton . . . . . .  679, 663 
'Lam ps, s n p port and take-up device for cable 

snspendf'd electric,  J. H .  Dorion . . . . . . . . . 679, 607 
Last t b i m ble, sboe, J. E. Scott . . . .  679,51 4,  679 , 5 1 5  
La th e , en gi n e , E. A .  Muller . . . . . . . . . . . . . . .  679,568 
La tbe tool post, B. Coburn . . . . . . . . • • • • • • . . .  679, 297 
Lawn sprinkler,  L.  Horvath . . . . . . . . . . . . . . . .  679, 383 
Let t e r i n g  or hand pri n ting m a ch i n e , H.  

Elm blad . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . .  679,556 
Level, center line, B .  B.  Chandler,  J r  . . . . . .  679, 602 
Level,  pend u l u m ,  H. L. Scball'ner . • . . • . . • . .  679,577 
Level , plumb, G .  W. K rabIlI . . . . . . . • . . • . . •  679, 506 
L i fe preserver, G. G ra h a m  . . . . . . . . . . . . . . . . .  679, 502 
Line i ndica tor, G. B .  Lawton . . . . . . . . . . . . . .  670, 386 
Li notype m ach i ne, C. Mneh leise n  . . . . . . . . . . . 679, 479 
Linotype macblne,  J .  R .  Rogers . . .  679 , 481 , 679, 482 
Liquids,  appa ratus for extracting matter 

from , L. C .  Reese . . . . . . . . . . . . . . . • . . . . . . .  679,575 
Locking means, O .  A.  Re)·nolds . . . . . . . . . . . .  679,337 
Log turner, Corry & Barker . . . . . . . . . . . . . . .  679,551 
Lo!!, wagon clam p i n g device, Si fford & 

Shaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Loom, I-I. R.  Ross . . . . . . . . . . . . . . . . . . . . . . .  . 

Loom fi l l ing remover, S. Sew al l  . . . . . . . . . . .  . 

Loom stopping dev i ce, Haden & Howa rth . .  
Loom temple roll ,  F. O .  Du ffy . . . . . . . . . . . . . . 

Loom warp stop motion, Coldwell & G i l -
d a r d ,  rei ssue . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lubricator, R.  E. H a rdy . . . . . . . . . . . . . . . . . . . 

M a i l  box , W. \V . Swei/.!art . . . . . . . . . . . . . . .  . 

Mail pOlich catcher, C. F. "ralthers . . . . . . .  . 

Mat tress holder, C. A. "'h i t i ng . . . . . . . . . . .  . 
M a t t ress m a k i n g  apparatus,  J. T. Woolery . 

M a t t ress or cu sh ion , G. F. H. Langpr . . . .  . 

M a t t ress stuffing m a ch i n e ,  .J. T. �Voolery . .  . 

Mf'asuring gl asses, detachable base for, J. F. 

679, 342 
679,429 
679 , 5 1 7  
679,370 
679, 608 

1 1 , 923 
679, 560 
679, 645 
679,447 
679, 656 
679, 585 
679, 680 
679, 584 

Leb m a n u  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 679, 628 
Menstrual receptacle and uterine suppo rte r, 

.T. R. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mercerizing m a c b i n('. A. Kertesz . . . . . . . . . .  . 

M e t a l  shea ring m a c h i ne ,  C. I< 1 in g . . . . . . . . . 

:\1eta l �  by electroly sis,  appara tu s  for t rea t-

679,478 
679, 425 
679,566 

i n g ,  A. G. Betts . . . . . . . . . . . . . . . . . . . . . . . . .  679, 357 
Meters, pl'ep a�'ment a ttachment for, C.  

Luke . . . . . • . . . . . . . . . . . . . . . . • • . • • . • • . • • . .  679, 6HO 
M i crotelephone, E. Vol kers . . . . . . . . . . • . . . . . .  679,405 
· M i l l .  See W i n d m i l l .  
M i t f' l' i n g  and tool guiding d ev i ce , J. M . .  J. 

Phf'laTl  . . . . . . . . . . . . . . . . . . . . . . . . . • • .. . • . . .  
� f ntocycle, H .  Dnfa u x  . . . . . . . . . . . . • • . . . • . . .  

:M n l t i rate meter, Cox & Holmes . . . . • . . . . . . .  
' l'f f l1 st a ch e  gu a rd , P .  Esch . . . . . . . . . . • . . . . . . .  

N('C't i f' fa stener, J.  Baumga rten . . . . . . • . . . . .  
Nf'st,  hen ' s  L. P. ·Morin . . . . • . . . . • • . . . . . . . .  

N u t  lock, C .  B.  Snyder . . . . . . . . . . . . . . . . . .  . .  

N u t  lock, W. Hanson . . . . . . . . . . . . . . . . . . . . .  . 

O Al ce indi cator, Kennedy & Burkhart . . . . .  . 

0 1 1  ca n ,  S. G. Sta ll'ord . . . . . . . . . . . . . . . . . . . .  . 

O i ler, band,  J. H. H u l ln gs . . . . . . . . . . . . . . . . . 
Ore roa sting an d  di sti lllng a ppa ra tu s , G. D.  

679, 703 
679, 555 
679. 472 
679, 303 
679. 548 
679. 323 
679, 435 
679. 6 1 8  
679; 462 
679,345 
679, 622 

Burton . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . .  679, 452 
O re sam pler, automatic, G .  D. Potter . . . . . .  679 , 574 
Packing, rod , W. F.  Si nger . . . . . • • • . . . . . . . .  679, 344 
Pa dlock , permutation , L. Dove . . . . . . . . . . . . .  679, 4 1 9  
Paper boxes, lids, etc . ,  a t tachment f o r  m a -

cb l nes f o r  coverlnl', G .  A .  Blsler . . . . . . . . .  679, 592 
Paper rack, F. Wllliams . . . . . . . • . . . . . . . . . . .  679, 657 
Paper stapler, D. O. Brunner . . . . . . . . . . . . . .  679,598 
Paper tubes. macblne for making. H. w. Bloemker .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  , .... .. .. .. .. .. ... .. .. ..  619.� 

J Citutific �tutrican. 
I i  St " Foot ana 

ar Power 
Screw Cuttinb AU�Etc Lathe5 

Penholder and k n i fe eraser, combined, R .  
[1"', J e r v i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pen c i l  c l i p  fOI" d i v i d e rs, F. S i monson . . . . . .  . 

Pellcil  sha rpener, H. E. rr itus . . . . . . . . . . . . .  . 

Pbollogn1 1>h re producf' l ' a ud l'f'cordE' l' , C. "' . 

679, 623 
679, 432 
679, 7 1 0  

N oyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,467 
Photogra phic p rocess and p roduct,  L. A .  

G U l'cbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  

Pia noforte a c t i o n ,  n pright,  M.  Rtf ' i nf" l't . . . • .  

P i n n o  h a n d  gu idt, . \V . Boh r(' !' . . . . . . . . . . • . . .  

Pile hloc k .  I", \Y . I" rcund . . . . . . . . . . . . . . . . .  . 
Pipe cou pling�.  nut k i ng sma l l ,  n. 'V . La 

679,501 
679, 485 
679, 288 
679, 306 

Voo . . . . .  . . . .  . . . . . . . . . . . . . . . .  679, 507 
Pipe w a l l  soe k c t ,  w a te r 01' o t l a ' l ', S m i t h  & 

\Vn I k e r . . . . . . . . . . . . . . . . . . . . . . . . .
.. . . . . . . .  679, 390 

P i pes, m l1 n u f a c t u re of ri bbed , \V. B. \V i l l -
i a m s  . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  679,351 , 670, 352 

P l u l i tpr and ferti l i zer distribute!",  combined 

AUGUST 1 0, H)OI. 

MAKE ELECTRICAL 

Pla. llI..,. , L. K e m l i n e  . . . . . . . . . . . . . . . . . . . . . . . . .  670, 424 1 
.cNI , C. T. Sta rkey . . . . . . . . . . . . . . . . . . . . . 679, 438 ---------------------_ 

HOW TO AN 
Furnace for Amateur's Use.-rJ'be uti l i zation of 1 1 0  volt 
p.lectrlc ci rcuiLR for smaH fUrnace work. By N. �lonr()e 
Hopkins. 'Pbi8 v a l u ab le article i s  accompan i ed by de
tailed working draw ings on a l arge scale,  a nO. the fuJ'
na�e can be m : l d e  by any amateu r  who is versed in the 
lise of t,Qol s. ,]'bis a rticle is co nta ined in SC[ENTU'IC 
;��E���t� il'ir���L1i\�o���f��!a��;y, :��eY��k

c
�Nf;: 

or by any bookseller o r  n ewsd ealer. 

FOR LIGHT A N D  M E D I U M  WO R K  
this new 14 incb 

�t���ld�i�r�� �t�eti.�c�. l����hejl:b?���� 
V 16 of an i l lCh u p  to %. of an inch and is u. 
strolljZ, weil  b u i lt, durab1e tool. 

it doesn't, cost a whole lot either. De· 
tails are yours for the askiu/Z. B.  F. BARNES C O M P A N Y ,  Rockford, I I I .  

Pla n t e I' , co r n ,  E. E. l�ngl u l l d  . . . . . . . . . . . . . . .  679, 557 
Plasters, a pp li a n ce for m a k i n g ,  H. A .  Cross 679,498 

�����:: �'. �'. 1j��W�g�;' : : : : : : : : : : : : : : : : : : : : :  g+�'6�g 
Plow, J. M. \Vh i tson . . . . . . . . . . . . . . . . . . . . . .  679: 7 1 :l 
Plow, rotary, F. A. Sandberg . . . . . . . . . . . . . . .  679, 339 

�g����l' ir��;m�����, &
en�re

l
::

ttc�bl�', "  iD: " r: 670, 398 

Tiecbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 649 
Power transm itter mech n n'1 s m ,  R. R. Dar-

l i n g  . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  679,365 
Printer, starch, G. Ca rl son . . . . . . . . . . . . . . . .  679, 550 
P r i n t i n g  m a c h i n e  g u a rd ,  platen, M. T. Bar-

ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 679,691 
Printing mechanism for labels or t ickets, 

Leavy & Roggen . . . . . . . . . . . . . . . . . . . . . . . . 679, 627 
Pri n t i n g  press, E. C a rlson . . . . . . . . . . . . . . . . . . 679, 453 
Prot ractor, G. A. A lmorth . . . . . . . . . . . . . . . . .  679 662 
Pulleys, bush foJ' two pa rt belt, F. Roh r- ' 
Pl�.\',�� G'" ·I� .

· '6�,;;,�� : : : : : : : : : : : : : : : : : : : : : : :  ���'��� 
n a I l  j o i n t ,  W .  J. Evans . . . . . . • . . . . . . . . . . • . .  679:61 3 
Rail  j o i n t ,  K a iser & Stockel· . . . . . . . . . . . . . . .  679, 625 
R a i lway a p p l i a n ce, L. T. Sheffield . . . . . . . . .  679,341 
Railway bra k ('. s i ngle track, L.  M .  Hosea . . 679, 676 

W �:g::�> ge���,t r�: g�r�f�r :���':
l
��� : : : : : : : : : :  g��, ��� g, Ra i lway ra i l ,  .1 . B. McC um ' . . . . . . . . . . . . . . . . 67�:39 1  

$1 Y E A R LY FOR I t  has  been found that i t  costs tl. 
R E PA I RS .  

��::l!I��i@t�I��:1 l:;I�I�;�� �l�ep .J�";::;;;:::�� E" Ra i lway , sU �'face con tact,  \V . B. Potter . . . .  679, 332 
Railway SWi tch ba rs, device for opera t i n g ,  repair. That speaks wdl  for 

their superior make 
durability, doesn't 
There is no I nomical or engine madtl 
�l��h

r
:h�'a p e r steam. Bot.h friction geared hoist. 6 to l 50 h. p. 

Weber Gas & Gasoline 

THE M I ETZ & W EISS K E R O SENE 
and GAS E ngine 

hurtts K E It 0 S E N  E 
cheaper and safer t h an JZaso
l i ne. A utomatic. Sim ple, re
l iable N o  e l ectri c battery 
or flame used. Perfect regu
latioll. Belted or directly 
coupled t o  d Y l lamo for elec
tric ligh t i n g, cbargi n lZ  stor
H,1o:. e  battel'l P-s, pumping a n d  
a l l  po .... er p u rposes. 

9"" Send for CaLalogut: . 

A. M I ETZ, 128-138 :MO'TT ST.,  NEW YORK. 
!.·Iarkt&Co. ,London,Ham ourg,Paria 

The " Wolveri n e " Three 
Cyl i nder Ga8 0 l i ne Ma· 
rine E n g i ne .  

The o n l y  reversing a n d  se lf-
��r�;l��k�:.s°ti:h:e��

i
�:gl�l� 

for t.he power built. Practical l y  no vibration. Absolute· Iy saft:. Single, double alld triple marille alld stationary motors from \' to 30 H. P. WO L V E R I N E  M OTOR WO R KS,  G rand Rap ids ,  M ic h .  
N E W B I N O C U L A R .  

(The Tl'iiider.) 
��:!

l
r�l

a
� ��

e
:h

a
e��:es���I� 

gla�s. Send .for CirCUlars. 

Q U E E N  & C O .  
OpUca! and ScienUfic Instrur 

moot Work.'!, 

N E W  Y O R K : 59 Fifth Ave: 
1 0 1 0  Chest n " 1  Street,  

PH ILAD ELPHIA, PA. 

Gas Engine 
IGNITER 
��,:��t,:t T��nS:��k t��i:n:��'�: 
Latest and most i mproved model. 

� Send for Circular. Car l i s l e  & Fi nch Co. ,  233 E, C l ifto n  Av. ,  C i n c i n n at i ,  0 , 

STEAM SHOVELS 

Both B O Olll and C It A N E  types. 
A l so Elev ator Bucket Dredges. 

The Vulcan Iron Works Co. T�LE�OA.O. 

50 Y E A R S '  
E X P E R I E N C E  

An"'one sen d i n g  a sketch and description may 
quickly ascertain our opin ion free whether an 
invention IS probab l y patentable. Communica.tions strictly con fi d en t Ial. H a n d book on Patents 
sent free. O l d est a�ency for securing' patents. 

Patents taken tb ro uJZb M u n n  &. Co. receive 
8·peciaL notice. without char�e. i n  t,h e  

Sci�ntific Jlm�rican. 
A b:m dsom ely Hlustrated w e e k l y .  J.ar,!Z'est cir
culatIOn 01' any SCientific jou rn al . Terms. $3 a 
year ; four m onths, ,1. Sold by an newsdealers. 

MUNN & CO . 36 1 Broadway. N ew York 
Branch Olllce, 625 F St.. Washingten, D. C. 

.T. S. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670, 682 
Railway swi tch opera t i ng a pparatus, W. D .  

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679 582 
Ita i 1wuy syste m ,  electriC, 'Y. B. Potter . . . . . 679: 3 3 1  
Rai 1wu�rs, undergl'Ound e l e c t r i c  conductor for 

s t reet,  J .  �'Ioyd . . . . . . . . . . . . . . . . . . . . . . . . .  679 , 6 1 5 
Ramie fiber, t rea t i ng, H. L innekogcl . . . . . .  679, 508 
Range boi l e r  water beater, J. J. C u n n i ng-

bam . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . .  679, 552 
Ra:I.O.r, safety, A .  \V . Scbeuher . . . . . . . . . . . . .  679, 639 
Refl'lgerator building frost guard,  Ca rney 

& Scbwa rz . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  679 526 
R ibbed pi pe, W. B .  W i ll ia m s . . . . . . . . • . . • . .  679:350 
R i fl e ,  repea ting a ir, C .  J .  H a m i lton . . . . . . . .  679, 670 
Rol l i n g  gate, E .  D. Scbm ucker . . . . . • . . • . . .  679 340 
Roll i n g  m i l l ,  '1'. Bunker . . . . . . . . . . . . . . . . . . . .  679 : 4 1 3  

��i:��: :����:', �. �'i�. ?tf,����l:l�� : : : : : : : : : : : : :  g��,�� 
Ru.bbel', e x t racting i nd i a , A .  V .  L. Verne u i l  

' 
et a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  679, 404 

Rules, m a n u factUre of etched met a l , J .  
Cam pbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 599 

Safe, cell ul a r, H. D.  Hibbard . . . . . . . . . . . . . .  679, 38 1  
Sate or v a u l t ,  B .  D .  H i bbard, 

Safe 01' va ult door bol t ing m���':';�sm�7���: 679,382 

H ibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 379 
S a fe or vault doors, bolt metch a ni sm for, 

H .  D.  H ibbard . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Safe or va u l t fa l sp f ron t ,  H. D. H ibbard . .  . 
Safe or v a u l t  fro n t ,  H D. H i bbard . . . . . . . . .  . 

679,374 
679,375 
679,376 

S a f(' or v a u l t  loc k i n g  mech a n i s m ,  H .  D .  
H i bbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,378 

Safe or va u l t platt',  H. D .  H i bba rd . . . . • . . . .  679,373 
S a fe or va u lt pl a te f asten i n g, H. D .  BIb-

b. I 'd  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . .  679 , 3 7 1  
S a n d  poi n t ,  �:!. La tta . . . . . . . . . . . . . . . . . . . . . .  679 681 
Sasb lock , H. L. Loomis . . . . . . . . . . . . . . . . . . .  679: 464 
Saw, h a n d ,  C. G. V',lells . . . . . . . . . . . . . . . . . . . .  679, 653 
Saw tootb gage, W. McK nlgbt . . . . . . . : . . . . . 679, 634 
SCI'a per, wheeled earth,  J. M. Brooks . . . . . .  679 291 
Screen. See SIfting scree n .  'Vindow screen. • 
Screening or Sizing very fine m n terials,  ap-

paratus for,  T .  A .  Ed ison . . . . . . . . . . . . . .  . 

Seal, E. J. B rooks . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sewing machine,  F. H. R i ch a rd s  . . . . . . . . . .  . 

679, 500 
679, 4 1 1 
679, 5 1 1  

Se\ylng machine feed ing mecha n i sm ,  C.  A .  
Dearborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 553 

Sewing machine takp-up mechanlsmt. F .  J..J. 
Al ley . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  679, 409 

Sewing m a c h i n e  t h rend m a niim]atlng device, 
R .  G. Woodwa " d  . . . . . . . . . . . . . . . . . . . . . . .  . 

Shaft cou pling, J. T.  N icholson . . . . . . . . . . .  . 

S i f t i n g  screen ,  A. E. Thornton . . . . . . . . . . . .  . 
S i g n a l  s��ste m ,  J. L.  H a l l  . . . . . . . . . . . . . . . . .  . 

Silo . .T. W. Wood r u ll'  . . . . . . . . . . . . . . . . . . . . . . .  

Smoke conden ser for ch i mneys, L. E. Clnw-

679, 660 
679,328 
679, 648 
679, 3 1 0  
679, 583 

son • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 666 
Smoke preventing devices, automatic regula-

tor for, W .  J .  C reelman . . . . . . . . . . . . . . . . .  679, 455 
S pea ker's  stand or pu l p i t , adjustable, S .  L. 

H l t cbcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679,529 
Specu l u m ,  R. E .  Ven n i n g  . . . . . . . . . . . . . . . . . .  679, 7 1 2  
S p i n n ing, doubl ing, u n d  twisting m a ch i nery, 

P. P.  C raven . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 4 1 6  
Spoke finishing m a c h i n e ,  G .  A .  En sign . . . . . .  679, 61 1 
Spokeshave, W. D. M u rray . . . . . . . • . . . . . . . .  679, 702 
81)00n holder, A. R.  Wormwood . . . . . . . . . . . .  679, 7 .1 5  
Spraying apparatus. W. H .  He ard . • . . . . . . . .  679, 504 
Stamp, b a nd, C. A. B rewer . . . . . . . . . . . . . . . .  679, 290 
Sta ncbiou, cattle,  L. W. Simons . . . . . . . . . . .  679, 43 1  
S t e a m  boller, G .  W. Ma tbews . . . . . . . . . . . . .  679, 532 
Stenm engine steam separa tor, L. B .  I{ lng . .  679, 678 
Steering device, W. W. Small . . . . . . . . . . . . . .  6i9, 688 
Sterlllzing apparatus, A. E. Lea cb . . . . . . . . . .  679,626 
Stock i ng su pporter, d u plex , H .  A. G u lnzburg 679, 420 
Storage and d i splay device, E .  J. E a rly . • . . .  679,474 
Stove cut center, J .  P .  Tu rney . . . . . • . . . . . . .  679, 403 
8toveplpe lock ,  E. J. ·Stanl ey . . . . . . . • . . • . .  " 679, 690 
Strawberry runner cutter, W. Parks . . . . . . . .  679, 395 
S t reet sweeper, J. V. Allen . . . . • . • • • • • . • • . . .  679, 286 
Stump extractor, J. S. Swen son . . . . . . . . . . . .  679, 402 
Sugar refi n i n g  apparatus,  W. R. Long . . . . •  679,463 
Sugar, refi n i n g  grape, W. R. Long . . . . . . . . .  679,426 
S\YI tch throwing a nd lock ing m echa n i sm , J. 

H Bissett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Syringe nozzle, C. T. H ann iga n . . . . . . . . . . .  . 
'ra n k .  hea ter, J.  J. Dolan . . . . . . . . . . . . . . . . . 
Ta rget apparatus, J. L. McCullougb • . . . . . .  

Target trap, J .  Bow ron . . . . . . . . . . . . . . . . . . .  . 

Teetb, cap for fixing crowns to, J. L. WllJ· 
iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Testing apparatus, W. 1. Tuttle . . . . . . . . . . .  . 
Testi n g  receptacles , W. I. Tuttle . • . . . . . . . . .  

Tb1l1  coupling, W .  J .  K ennedy . . . . . . . . . . . .  . 

T i m e  opera ting mech a n i s m ,  C. H. Mayers . .  
T i re valve, pneumatic, L. T. Smith . . . . . . .  . 
T i re,  wheeled veh icle,  A. Bonfigllettl . . . . . .  . 

Tongs, W. Tempest . . . . . . . . . . . . . . . . . . . . . . .  . 

Tooth , a rti fic i al , J. S. Thompson . . . . . . . . . .  . 

679, 593 
679 , 67 1  
679, 554 
679,325 
679,289 

679, 7 1 4  
679,487 
679, 486 
679, 461 
679, 683 
679, 5 1 9  
679, 596 
679, 440 
679, 647 

'rooth picks, m atches, etc. , self righ t ing re-
ceptacle for, W. A. Eckert . . . •  , . • • . . • . • • .  679, 610 

Toy , detona t ing , W .  H .  Wytbe . . . . . . . • • •  , . .  679,661 
Trains, means for actuating ind icators u pon 

moving, E .  V l lpou . . . . . . . . . . . . . . . . . • . . • • •  679, 580 
Trolley, electric car, J. H. Beckert . . . • • • • • .  679, 492 
Trough . See Calf t rou gb . 

Truck attacbment, B. H. H u lburd . . . • • . . • .  

Tube cu tter, L. W .  S iple . . . . . . . . . . . . . . . .  . .  

Tubing m a k i n g  machine,  T .  J .  Price . . . . . .  . 
T u rb ine, steam ,  J. F. B rady . . . . . . . . . . . . . .  . 

Turt and land cntter, I. Edmondson . . . . . . .  . 
Twine from u n retted fiax straws, manufac-

679, 621 
679, 483 
679, 469 
679, 358 
679,301 

tur of, G .  H. EllIs . . . . . . . . . . . . . . . . . . . . . .  679, 694 
Type writing m a c h i ne, B .  A. Brooks . . . . • . .  679, 360 
Type writing macblne, W. H. Flanagan . . . .  679, 668 
Ty pe writing machine ri bbon feed device, 

W. S.  Sblrk . . . . . . . . . . . . . • . . • . . . . . . . .  ; . . .  679, 686 
Undergarment, combination, J. Penn i ngton . 679, 572 
Underreamer and drill, expanding, J. M .  

J{ellerm an . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 

Valve, N. Cu rtis . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

V a lve, automatic relief, F. McCarth y . . . . . .  . 

Valve, fl u i d  motor controlling,  E.  Y: Moore . 
Valve, gas or ,other pi pe, Root & Demarest . .  

Valve gate or covering, S .  L. Cluett . . . • • • . •  

Vebl cle body,  A .  J. Diggins . . . . . . . . . . • . • • .  
Vehicle construction, motor, J. F. Byers . • . .  

Veblcle, motor, R .  R. DarlIng . . . • . . . • • . • • • • 

Vehllce short turning gear, F. Franz . • • • • • •  

(Continued 1m page 91) 

679, 384 
679, 456 
679, 390 
679, 53H 
679, 543 
679,364 
679, 369 
679,471 
679,366 679,669 

YO UR BICYCLE 

BY·T H E · BY E ,  WHEN Y O l!  BUY A BICYCLE 
be sure and b uy  the best, and th:lt means the B U FFALO K I N G ,  eithe,"Racer"oruSpecial ." The uQueen" is for a hul\'. 
No better bui l t. wheels OUI��I�I�,{ the market-every rider satisfied . . �horoughly "I' 
to date In nnpTo\"emellts. 
All paris of best materials. Put together by skilled 
TJ{j.:e", �:iciS, t� Gllkli�1�I\C'o.�<h�:i�1�\.e ��e {.� ,a'ly�iS.tIA: 

THE OBER LATHES 
For T urning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au
ger, }t'ile, K n i fe alld Ch i sel Han
dlcs,Wb i ffl etrees, Yokes, Spokes, 
Porch Spindles, Stair Bal Usters 

===_ Table and Chair LegIS and othel: 
irrp.gular work. 

Patented. � Send for Circula,' A. The O b e r  Mfg , Co. ,  1 0 B e l l  St . ,  Chag r in  Fa l l s ,  0 . ,  U . S . A .  
For H eavy Conti n u o u s  Work 

every m ach i n e  s:hop will com mend our 
Power Pipe Threading and C u t
ting IUacb ille. Cones are cen tral 
over machine, eq ual izing the weigh t. 
��t��

n 
:li

e gg���::eoiO�����d l!�:f.: 
r:���

e
fr�iri ��t;ta o����lde

a
n
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can be opened, threaded p i pe removed, 
another i nserteLi and cut w i l.hout stop
ping m ach in e. Q::ir Send jo1' Catalogue. 

THE lUEltRELL llIFG. C O .  
� O l  C urtiss Street, TOLEDO, 

. '  0 L H O L D � N  • R EAL ESTATE TR UST B LOG PltILA., PA 

RSEC'EA'LEl) ICE MACH INES 
S EE.  F"l R s T  PA E. 5t l E.N T , r l C  AMER I CAN SlPT 2 1 3 9 1)  

8 U P P L A N T E D  B Y  THE B E ST .� 
Other Ellglncl!l and J l ohlter8 which fail to come up to tht: expectations of the owners ar� 
fre\\lently reflaced by the 
�; �I��J��: �s �I�\���'� ��Ii���Fe� strOll?" s..'I,fe, durable, and of ex-
c:,::e;;����::h�l;�b�:.Ul��:t 
ing to get Ollt of order. IIl\"esti� gation wi l l  con vince you of its merits. See Catalog'ue ( jAY 'V l"lTJt I RO:o> WORKS Co., 519 W. 5th St., Kans.'\8 City, �10.  

Cb� Cy,,�writ�r Excbang� l J.il  Barclay St .. N E W  Y O R K  1 24 L a  Sal l e  S t . ,  CH ICAG O 38 Bromfi e l d  St :: B O S T O N  
8 1 7  Wya ndoite �t . ,  KANSAS C I T Y ,  M O .  
2 0 9  N orlh 9 t h  St . .  S 1 .  L O U I S ,  M O .  432 D i a m o n d  S I . .  P ITTSB U R G H ,  PA. 
3 West B a l t i m o r e  S t . ,  BALT I M O R E ,  M D .  636  C a l i f o r n i a  St . ,  SAN FRAN C I S C O ,  CAL.  

We will s a v e  y o u  from 10 
to 50% on Typewriters of all makes. Send faT Catalogue. 

H I G H EST E F F I C I E N CY 
attained in the 

STOVER 
GASOL I N E 

�N G I N E  
The best Is always cbeap. 

est. Write for prices. 
STOVE R  E N G I N E  WO R K S .  F R E EPORT, I LL. 

Using Natural Gas 
f 'oal Gas, Produce r '  
Gas, a n d  GaSOl ine di
rect from the tank. 
1 to ro H .  P., actual. 

The Springfield 
Gas Engine Co. 

21 W. Wasbington St.  
Springfield, O. 

N I C K E L  
A N D  

E lectro - P lat i n g  
ApDaratus and Material, 

T H E  Hanson & V a n W i n k l e  
Co., 

N" e"·Cl.l 'k.  s. J .  
1 36  Liberty St., N ,  Y. 

30 & 32 S. Canal St., 
CbiCal'o. 

'By constructing your boat from a set o f  my Boat 
B u ilding Materlals more 
than one- h a l f  the boat fac· 
tory's price can be realized. 
Also econ omize freig h t  500 I'er cent. Launches ,  Sa I l  and Row Boats, Gasoline 1:0-
Il'lnes. Catalog free. 

3545 



AUGUST 1 0, i90 t .  

E L E C T R I C A L  E N G I N E E R I N G  
TA U G H T  B Y  M A I L .  

Write for our Free Illustrated Book. 
u CAN I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
We kach Electrical Engineering, Electric Lighting-, Electric Ral l w ays, Mecbanical Engineering, Steam Engi

neering, Mechanical Drawing, at. your homp. by mal l .  
Instituw I ndorsed by Thos. A .  Edison a n d  ot.hers. 
ELE()T RI()AL E � G I N E E U  JX STJ'l'UTE, Dept. A, 240.242 \V. 28d St., New  York. 

I F  Y O U  S H OO T  A R I F L E  
Pistol or S1iotgUln, you'lI make a Btll I ' s  
Eye by sendinll three 20. stamps for 
the Idea! Hand-book ".d," 126 page. F RE E. The latest EncyclopedIa of 
t1���c������I,c8�iJ ����l!l��etsAd����; 

CO., NEW HAV";';, C O '; N . ,  U .  S. A. 

SENSITIVE LABOR ATORY BALANCE. 
B y  N. Monroe Hopkins. 'l'bis H built- u p " laboratory 
balance will weigh up to one 

�
O l l n d  and wil l turn with a 

g�a���r ���l�ou
s
:

a
s\11�����' th����l

l
gfl i�o��a�� AU��I� 

work as well as a $125 balance. 'l1be article is Rccom-
ffa�:� �lt�:t;�;� \�l?l�f;���l�i�n�sn:�i�:bnrn vSll[li��� 
TH'W A:UEH. I C A N  S U P PLEMENT1 No. 1 1 84. Price 10 
cen ts. For sale by MUNN & Co.,  361 Broadway, New 
York City. or any bookseller or newsdealer. 

Til E � F. \V B R I!ii'I' O I .  CO IJ�'I''': R 

ltelli�ters an accurate account of work done on print_ 
��terr:��g�afi�

ai�a��li�:�� c�����f;p TO
ea

1��(& :gg 
repeats automatical ly. S imple, accurate, durable. Spe
cia couuters to order. e- Senitl.0T circular. 

C. J. ROOT, Bristo • Conn .. U. S. A .  

H O L D O N  T H E R E ! � 
• . 

,,�...t . �,� !#:i 
Sen.d 30. Jor caWlo(I of 

M o narch Marine 
Gaso l i ne Eng1nes . 
!I:! to 45 H. P. $�oo up. 
G ruud Rupld8 GUI!!o 
EnJCllle & Yacht COa. 
Grund Rapids. :a.lIeh. 

G E R E  GASOLINE ENGI N E S  'iF".,..--r=F=f'irl'l S I MPlfliT BOAT E N G I N E S  MADE I i h CAB I N AN · O P E N  B OATS . .... kJ@ lNGIN� G A 6 T 1 N 6 �. BOAT ,.RAMf6 "'5 _ G EO. ttGERE  YA'"t'JNCH Wb. 
N f w  CA T ,.. OR 4 S TAMPS G R ANO RAPIDS. M I C H I G A N. 

� Topopnone, �25 
P R E V E N T S  M A R I N E  D I SA S T E R S  IN  

F <> <5r S .  
See SCI .  AM., Marcb 30, 1901, or write for Circular to 
J. B. C O LT C O . ,  Room I ,  2 1  Barc l ay St . ;  New Y o r k .  

A MAGAZ I N E  FOR THE H O M E  MAKER 
N OW R EA D Y .  

Cbt • • •  

Stltntifit Jlmtritan 
Building Edition 

VOL. 31 .  

�oe��;�iu
�J6u���S:�:�rge :'\�a�e��bu�:;i�:��J'J

a
g:b�� 

bn i l d l uRs, incl uding Borne of the more important 
E'xamples Of large City dwellmgs. 'l'be leading archi·  
tecta of the conntrv are now contl'ibutm.u to this maga
z i n e  a series of . •  'fla l ks "  o n  imporLant and pop u lar 
architectural subjects. '!'be contr i butors to this new 
and OriglDul feature In arch itectural journalism i n  the 
current voiume ar� Messrs. Bruce Pri cp., W. A. Boring, 
Wilson Eyre, Jr. and H. J. Hardenburgb .  

SPEC I A L  D E PARTllIENTS : 

Monthly Comment on Timely Topics. 
Reviews of the Newest Books . 

. 

Correspondence. Notes and Queries. . 
Household Notes. 

Legal Notes. 
New Buildinll: Patents (Classified) 

Price, b'lII n,l i n  8tiff covers, $2. 00. 
300 Illustrations, 120 Pages. 

M U N N  &. C O  • •  
Publ ishers, 361 Broadway, New York. 

$ c itutific �mtticau. 95 
Veblcle side Rpron , T. H. Joyce . . . . . . . . . . . .  679 , 624 
Vebicle wheel,  W. S. C a nnaday . . . . . . . . . . . .  679 , 294 

Vebicle wbeel, D. H. O ' Meara . . . . . . . . . . . . .  679, 5 7 1  

Vehicle wheel,  m e t a l l i c ,  E o  D.  \V a ssell . . . . .  670 , 522 
'Vagon running getl r, C. E. Belkna p . 679,49;{ 
Wagon top box fastener, M. N osal . . . . . . . . .  679, 5;)9 
W a l l  tie, T .  J. McCal l .  . . . . . . . . . . . . . . . . . . . .  679,a24 
Washer m a k i n g  m a c h i n e ,  J. �1. M a son . . . . . 67D , 699 

Wate" bag, C. J. Bailey . . . . . . . . . . . . . . . . . . . 679, 524 
Water closet, Johnson & �J a l'till . . . . . . . . . . . . 679, 459 

'Vater closet t a n k ,  Cooper & Dorricott . . . . . .  66:Z, 9
0
'
,
2

3
9689 

'Vuter closet v a l v e ,  J. Denton . . . . . . . . . . . . .  . 
'VU tt:H' heater a n d  Stf'HIll generator, sola l', M. 

M. Buker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · ·  679,451 
'Va tel' hea t(' 1'  for thl' f('ot, ct{: . ,  S.  A. 

Uotcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679, 528 
"'u teI'  t a n k ,  E . F. E v a n s  . . . . . . . . . . . . . . . . . . .  679 , 6 1 2  

W a tel' tube v o l l e r ,  G .  S. Wolf . . . . . . . . . . . . .  679 , 470 

'V utel' wbeel governor, E. E .  'Vood w a l'd . . . .  679 , 353 

\Veather strip,  A. Craig . . . . . . . . . . . . . . . . . . .  679 ,491 
\Ve l l  caSing plllg-,  oil ,  A. L. McPherson . . . . .  679 , 393 
Well fixture, W . . \. F u ll"r . .  . . .  679 , 307 
\V inding m a c h i n e ,  y a rl l ,  A. \Y . Metcalf . . . . .  679,428 
'V indmill ,  SUlDlDl' I'S & yoder . . . . . . . . . . . . . . 679, 346 

''' indow screen, O. Nelsoll . . . . . . . . . . . . . • . . .  679 , 538 
'Vood b�nding I } I'CSS, � .... . H. Bancroft . . . . . . . .  679,287 
'Vooden shelves, ('t e . ,  witb longi t u d i n a l  open-

ings or ducts of polygonal cl'oss-sect ion, 
appam tus fol' provid ing, "' .  Brown . . . . .  . 

\Vork table, C. S. Y a rllell  . . . . . . . . . . . . . . . .  . 
'Vriting mact._ne, E. B. Hess . . . . . . . . . . . . . •  
'V riting m a c h ine, Hess & Stoughton . . . . . . .  . 
'Vriting machine,  E. B. Hess . . . . . . . . . . . . . .  . 
Yoke attachment, neck, T. J. ChappelL . . • .  

DESIGNS. 

679, 597 
679, 354 
679,673 
679, 674 
679,675 
679,603 

Blowers and fOl'g('s, stand for rotary, H .  B. 
Keiper . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,880, !l4,881 

Blowers, geur train cusing for rotary, H .  B. 
Keiper . . . . . . . . . . . . . . . . . . . .  3�, 882, 34,884, 34,885 

Bottle, A .  Gounelle . . . . . . . . . . . . . . . . . . . . . . . . .  34, 860 
B U I' i u l  casket b n ndle,  F.  J. Feineman . . . . . . . . 34, 865 
Corset, J .  I.lema.r . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 , 87-4 
C u l t i v a t o r  s t u n d u rd sbu n k ,  W. � .... . H u r t i g  . . . .  34,860 

I C U I>,  C. A .  Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 , 859 
l"aucet h a n d l e .  H. S t r3 t e r  . . . . . . . . . . . . . . . . . . .  34 , 864 
Gear t nl i n  and I'otu rj' blower caSing,  H. B. 

Ke iper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 , 883 
Hoof pad, \V. J. Kent . . . . . . . . . . . . . . . . .  �H , 868 
Lamp, C .  C. Armstrong- . . . . . . . . . . . . . . . . . . . . .  34, 861 
Photogra ph i C  mount,  I-lower & Fincb . . . . . . . .  34 , 877 
Picture ma t, 'V. C. li'isbcr . . . . . . . . . . . . . . . . . . 3-1,871 
P i n ,  W .  W. Chase . . . . . . . . . . . . . . . . . . . . . . . . . .  34, 85G 
Pumps, lever stand fol' stN' III , E.  E. Miller . . 34,870 
lUng for cluste r  settings, Goldner & Gottl ieb . 34,857 
Rug, A .  Petzold . . . . . . . . . . . . . . . . . . . . . . . . .  34,816 
Sbade bracket, .Tonos & Stucke.'· . . . . . . . . . . . . 34, 862 
Spool holder, J. P. Swenson . . . . . . . . . . . . . . . . .  3-4 , 873 
Spoon or fork handle,  F. H a bcnsnck . . . . . . . . . 3-4,858 
Steam tl'a p, Brown & Leu t hesser . . . . . . . . . . . .  34,878 
Table, W. Loeven . . . . . . . . . . . . . . . . . . . . . . . . . .  34 , 870 
Type, font of printing,  B. Nadall . . . . . . . . . . .  34, 872 
Veblcle seat b andbold, W. B. C. Hersbey, 

34, 866, 34, 867 
Waist extender, H. H. Taylor . . . . . . • • . . . . . . .  34 , 875 
W indow screen,  Reese & St.  Clair . . • . . . . . . . .  34, 863 

TRADE MARKS, 
B a k i n g  powd er, C a lumet Tea & ColIee Co . . . . 36,832 
Boots and siloes, P. W. M i n o r  & Son . . . . . . . . 36, 825 
Brandy, apricot, Puge & Sundcman . . . . . . . . . .  36, 840 
Canned goods, certai n  named, Stone-Or'dean-

Wells Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,833 
Coll u rs, cutIs, shirt fronts and bosoms, Cel-

luloid Co . . . . . . . . . . . . . . . . . . . . . .  · . . . . · . · · · .  36,824 
Confectionery and chocoln te,  W. F. Schrnfft 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . 36, 836 
COI'setS,  G .  C .  Batcbeller . . . . . . . . . . . . 36,822, 36, 823 
COU l't plastcr,  l iquid compound u sed as a 

subst i t ute for, M. R. W u ldstein . . . . . . . . . .  � 36, 846 
Dress shields, C a n field Ruhhf'l' Co . . . . . . . . . . . . 36,821 
D rugs and medicines, cert a i n  named, R. 

W i rtb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,847 
Edu lcol'Unts,  V .  d e  l\iessim,r &, Co . . . . . . . . . . .  36, 8;)-4 
Fn l)l'ics, ccr t a i n  named, G. 'V ill is  . . . . . . . . . . .  36, 81 7  
1�'lou J', wheat,  C .  Hoffman & Son . . . . . . . . . . . . . 36, 829 
Flour, wheH t ,  MU)'HO\\'f"r Mills . . . . . . . . . . . . . . 36, 830 
Food, conce n t ra ted albuminous, L .  Sarason . . .  36 , 831 
F u e l ,  '1'. D. Ba llsber . . . . . . . . . . . . . . . . . . . . . . . .  36,853 
I n k ,  S a n ford M a n u facturing Co . . . . . . . . . . . . . .  36,850 
K i d ney d i se a ses, compound for the c u re of, 

H .  Bull.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,848 
L i n i mf' n t ,  V. P.  McVoy . . . . . . . . . . . . . . . . . . . . . 36, 849 
Liqll ids, certa i n  n a med bottled, American 

M i neral �Vnter Machine Co . . . . . . . . . . . . . . . �6,8.'l7 
Molasses, Smith B ros. Co . . . . . . . . . . . . . . . . . . . .  36, 835 
Paints a n d  pastes for paints,  Ca rrara 

Paint Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36, 851 
Paper, photographiC printing,  Col u m b i a n  Pho-

to Pal>er Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 827 
Paper pulp,  certain n a m e d  goods made of, 

E .  B .  C rocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,826 
Pf'rfumery, A .  Pcrroud . . . . . . . . . . . . . . . . . . . . . 36. 844 
Roofing felt, J. A .  & W .  Bird & Co . . . . . . . . . 36.828 
Saws, E. C. A t k i n s  & Co . . . .  ' . . . . . . . . . . . . . . . 36, 852 
S k i rts, cn pes, coats, cloa ks,  mHll tles, and 

waists,  A .  Beller & Co . . . . . . . . . . . .  36,81 0. 36, 820 
Spool cotton, spool s i l k .  l i lwll thread, and 

o ress binding, H .  B .  Clafiin Company . . . . . . 36, 81 8 
Tobacco, cigars, Cigarettes, and snuff, smok-

ing a n d  chewing, M .  C .  Wetmore Tobacco 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 842, 36, 843 

1'obacco, plug, :F'. R. Penn Tobacco Co . . . . . . . 36,841 
Toot powder, F. B .  Horton . . . . . . . . . . . . . . . . . 36, 845 
Wi nes, DandlcoJle & G a u d i n  . . . . . . . . . . . . . . . . 36,838 
W ines, F a i r  Oaks Ranch Co . . . . . . . . . . . • . . . .  36,839 

LABELS, 
" A llen ' s  A n tiseptiC. Toilet C rea m , "  for a toilet 

crea m ,  C .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 56D 
" A m e rican , "  for cigars, l{oett & Mahannah . .  8, 558 
" Blue Lion Egypt i a n  Cigarettes, " for cigar-

cttes, P i n k u s  Bms . . . . . . . . . . . . . . . . . . . . . . . . 8, 559 
" B r i l l i a n t  Blac k , "  for black, Bi nney & Smith . 8, 562 
"Columbian Black , "  for black, Binney & 

Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,561 
"Compliments of the Sea son , "  for Cigars, 

American Lltbograpbic Co . . . . . . . . . . . . . . . . .  8, 555 
" C ream of Roses, " for a toilet p repa ration , 

L. D. R i c k e t son . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 571 
"Dexter Spec ia l , "  for rye wh isky, M a u ,  Sad-

ler & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 554 
" D r .  Rose ' s  Hnil' ' ...... 'onic and Scalp I n v tgoru-

tor, " for a hair toniC and scalp i n V i gorator, 
C .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,568 

"1 am a Buffalo, II for Cigars, Koett & Ala· 
h a n n a b  . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . 8,551 

"Ideal Brilliant Nall Enamel,  II for a nan pol-
Ish, M. A. Dale . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,570 

" K nntshrink Yarn, " for yarn and fabrics and 
g a rments . m arle from such yarn,  T.  Welsten-
bolJ])�, Sons & Co . . . . . . . . . . . . . . . . . . . . . . . . . 8,552 

"]{ell u ID Blend Coffee , "  for coffee, H. D. 
K � ll�' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 560 

"Li t h i a  M a l t , " for m a l t  extracts and pcpton· 
i 1.f'd malt food s, A. Lieber . . . . . . . . . . . . . . . . .  8 , 553 

" Nprvo Tablet, " for a medicine, R. W. E. 
Cozinp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 ,566 

"Paris B l ac k . "  for bl a c k ,  B i nnf'Y & S m i t h  . . . 8, 56.3 
" Ravf'n B l a Ck , "  for hI nck.  B i n n f'�' & Sm i th . . . 8, 564 
" Rhodf'S' Elect ric Linimen t , "  for n liniment, 

M . W .  Rbodes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 567 
4 ' S i lfl S Johnson , "  fot' Cig-81'S, .T. A n thony . . . . . . 8, 556 
4 1RllnSf't C a rbon B l a Ck , "  fOI' l a m pblack, L. 

M a rtin Co . . . . . . . . . . . . . . . . . . . . . , . . .  , . . . . . . .  8,565 

PRINTS. 
" Ro)"al G a rden, t !  f o r  i cprl tea,  .1. ?tf .  BOU T Co . . . 377 
HWaterproot , "  for biscuits, N. W .  Ayer & Sons. 376 

A printed copy of tbe specification and drawing of 
tlny patent i n  the torf'going l i et, or aoy patent in 
;orlnt issued since 1863, will be furnlsbed froIl! 
tb is office for 10 cento. In ordering please .tate 
the name and number of the patent dealred, and 
:cem l t  to Munn & Co. , 361 BroadwflY, New York:. 

Canadian patents may nOT< be obta ined by the I ... 
ventors for any of the invention. named in tbe fore
goi ng list.  For terms and furtber particnlars 
address Munn & Co" 861 BroadwlI¥. New York. 

.��.�.�.�.�.�.�.�.�.�.�. 
� K E E P U P 'VV IT H T H E T I M  E S. Do nol bny • ,;11. nnW you hm � 
� S A  V A G E TWENT IET;:��;;�"R:" ":�� . � ,. O"ly H.m'

I"_""l"��� • \( merless r e -• pealing rifle .1\ f. In the world. '" " Coostmct- • 
• di:reS��;1 � • 
.� : : rr�ldo�; � - . Adapted for grlzzlr benr8 and rllbblt�. J\ ��:�i�f���� ���,��: �:����I�I�:·A . . :�� and 3{h10 Calibres. = It ilAK"R & I I A M II.ro:o<, Snu Francisco :md Sacr:lmento, CaJ. 't Pacific Co.'lSt Agents. 5 f( SAVAGE A RlllS C O . ,  UTICA, N. Y ..  U. S. A .  J '" Awnrded Grund Gold .M edal..nt Vnrhl" beating nil competitor.;! 

.�.�.&>-�.�.�.&>-.�.�.�.�.&>-�.&>-�. 

comprising those tn use by every 
trade or profession. with market prices 
and discounts of same is . 

Montgomery & Co, 's 
Tool Catalogue. 

Best book of  reference In tbe  world 
for tools of all k lnOs. 510 paaes, illus
trated, pocket size. By mall for 25c. 

ltlONTGOlllER Y & C O . ,  
1 05 F n l t o n  St.,  N ew York C i t y .  

LAT ElST 

T I C K L I N G  M AC H I N E  
Fun, Instruction and Invigoration combined. By eXE;e�a'112g�eilts R. I .  T e l e p h o n e  & E l ec t ric C o .  2 2  Calender St., Providence, R .  I .  

ELECTRO MOTOR. SIMPLE, HOW TO 
make. -B y G.  M .  Hopkins. Description of  a s m a l l  el ec
tric motor devised and constructed witb a vitiw to as�i st
ing amateul's to ruake a motor which mt�ht be d r i v e n  
:1;ll�:
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l e A N  SUPPLEMENT. No . •• 4 1 .  Pl tce 10 cents. '110 be 
had at this office and from all newsdp.alers. 

T H I S 
G R I N D E R  

STER E O P T I C O N S ,  Search· Lights 
and AccessorieR . ,"1 e save you 75% 
Latest and m Ost improved apparatus. l h a s . l saac Newt o n ,  344 Sixtll Av.,N. Y. 

A R T E S I A N  
Wells, ('! l and Gas Wel l s drllied 
by ""ntract to any deptb frorn50 
t o  3000 feet. We also manufac-
�'tt�;e�n��

u
��:rlh :��rYct6�!������ 

same. Portab le Horse Power 
and Mounted Steam Dri l l i ng 
Macb ines for 100 to 1200 feet. 
Write us st ating exactly wbat 

. i8 required and sen d for Ulua ... 
trated catalogue . A d(lress '''';.;O-_�C,;;;.nCC'':.CE=J!JRING AND  SU P P L Y  CO. 

N EW � Or:K. U,  S. A, 

U P R I G H T  
D R I L L S 

tl�gm&l
s
e�eD���let�aiW·infiH�

r��f�::dt [�;�: Has no pumps. no valves. No 
piping reQuired to supply I t  with 
water. A lways rf'ady for use. Stm. plest In construction, most efficient 
in operatton. 

Il'eed. Late�l improvements. U p·to-date 
in every respect. lIT Send jO'l" Oatalogue. 

W. F . & JOHN BARNES CO . , 19119 nu1i\�'�J!,:hJ��)��lionD, I Ll. E�. 

ALL THE 
GREAT RESORTS 

are reacbed by the 

NEW YORK CENTRAL LINES 
and their connections. 

.. FOUR-TRACK SERIES," 
t.be New York Central's Books of travel and 
education. 

NEW DOMEST IC  are eQual to two ot 
any otber, b pcall:-.e tbey make botb 

S EWI N G  M A C H I N E S  �t�t�b� 
and l o c k  

G E N ERAL OFFICES. 1 6  Exchange P l ace,  N ew York. 

� H .  P .  G A S  E N G I N E  CASTI N G S  
Materials and Blue Prtrots. Write for Catalogue 9. 

PARSELL &. WEED, 12\).131 W. 31st Street, New York 

I��� lTYPE W H E E L S . M O O E L S  ,,- E X PER IMENTA L WDRK . 6MAU. �HI"EPfr NOVELTI E S  !.. ETC. NEW ':0  STENCIL WORKS 10C NASSA U S! N . T. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. E. V, BA l l l A R D ,  Fox B ldg "  Frank l i n  Sq uare,  New Y o r k .  

li'iJ1Ig,R1JiiIWillU 
PATT E R N  AN D M O D E L  M A K E R S .  

? ? ? .) . . 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manUfacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICFS. 
MUNN & CO •• PubU.shen of tbe SCIENTIFIC AMERICAN. 361 BROADWAY. NEW YORK. 



HJ OBJECT OF EJYY 
Is the person who OWDS a. 
W I N T O N  

M OT O R  

CAR R I A G E  
because i t  i s  the "best macbi ne made a n d  p o s s e s s e s  every poi at of ex-

PRICE $ 1 .200.  �w� ns';,��p���� 
�l�ep�ri� i�i���!�:::hl��' ���O�����O�n5��t���ilitY. 
T H E  W I NTON iUOTOR C A R R I A GE C O . ,  

486 Belden "treet. Clevelaud. Obio. U. S. A. 
'EASTERN DE POT, 150-102 East 58tb Street. New York. 

Workmanship. Mae terial and Operatiun �uaraDteed. 
Write us : H O L L E Y  M O T O R  CO .• !t���1 

Dav i s  S t . ,  
B radfo rd . Pa. 

Continued experiment result-
W l�tl'H!,o�gt�'hn ?sf s1{I�! structed as to prevent the cutting of oue tbread by anotber and insure the adhesioD of the different layers of fabric and rubber composing the tire. The 
FISK F A B R I C  is extreme· 
ly difficult to puncture, is more durable and easier · ,f action tb�n any otber tire on the market. Tbe FISK  Aut ,mobile 
f�� �:��

i
:cf�l'!�������;!; cent. hav ing given complete satisfaction. We give a guarantee t o e v e r y purcbaser against any weakness or defect exc?;pt in the case of abuse or accident. 

• .  Bwy The Flisk. and You Run No Risk. " 
FISK R U B B ER C O . ,  (J h icopee Falls,  illass. 

D ICKERMAN'S 
DURABLE DESKS 
Don't buV 'ttntiL 110U aet OUT cata£cgue-

100 pages of money savina val u es. A M E R I CAN STO R E  STOOL CO . . 3 3  H oward St .. New Y n r k  

S MALL STEEL CAST I N G S-----
That are M o u l d ed T r u e  to Patt e r n .  
T h at a r e  of T o u g h  a n d  U n iform M e t a l .  
T h at a r e  E as i l y  Mach i ned (No hard spots) . 
That are F ree f r o m  B l o w  or Sand H o l e s .  
T hat w i l l  t a k e  a F i n e  Pol i s h .  
T h a t  w i l l  H a r d e n  l i ke T o o l  Stee l .  

Send Samples for Prices Stating Quantity Require.]. 
HOMER F. LIVERMORE. 80 Pearl St., Boston. Mass. 

S O L D  E V E R Y W H E R E  
Williams' Shaving Stick , • - 25c. 
Yan kee Shaving Soap . lRound or Square), 1 0c. 
Luxury Shaving Tablet . - - 25c. 
SwiSS V iolet Shav i ng Cream , - SOc. 
Williams' Shaving Soap (Barbers') , 6 .  Round 

Cakes, I lb. , 40c. Exquisite also for toJiet. 

(Trial Size) Williams' Sbaving Tablet for Ze. stamp 
u u " U Stick " 10e. I i 

The only firm in the world making a specialty of SHA VING Soaps 
THE J. B. WILLIAns CO. ,  Glastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 

S I AU varIetIes at 10W t!l'It prlCes. Hest Rai lroad Track and Wa on or ::;tock Scales madt'. (\ a 0 (1 A Iso 1000 usefuf artICles. including Sate •• IJ U lJ Sewing M.achInes, Bicycles, Toots. etc. Sav" . Money. Lists Free. CHICAGO ;:;�ALE CO., ChicagO. I l l .  

SHEET M ETAL NOVELT I E S . 
WE ARE PREPA RED TO MAKE ARTI CLES A ND S TAMPINGS OF A L L  KINDS AND S I Z E S .  
T O O L 5  A ND D I E. 5 MANUFA C TUREO ON 

C ON TRA C T. FURNISH US B L UE PRINTS OR 
SAMPL ES AND G E T  E S TI MA TE S .  

STA N DA R D S TA M P I N G CO. D E P  T R B U F FA L O N . Y. 

Ititu t if i t !tUtriclu. AUGUST 10, 1 90 1 .  

New Model Densmore �� ,.,;' B RA' .' 

BALL B EA R I N G T H R O U G HOUT � �AFt5 
rr-• ..., -M A D E.  AT KE.Y W E.ST� 

It accomplishes very desirable ends 
not attained by any other 

typewriter 
&;? �  

Our booklet or an examination of 
the machine will convince you 

D E N S M O R E  T Y P E VV R I T E R C O M PA N Y" 
309 B ROA D WA Y , NEW YORK 

AUTOMOBI LE STEAM BOI LERS ' ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 'l'hese Bollers are made of fire box steel . whlcb bas a tensi le ? ? 
����fegu�lst�\?I.e��ufsd�iset. ? Have Yon S ometbl·DIT to Sell ? The bottom end of sbell ,s Hang· r. :rs�o tt,:':eesH.\':r�egt d;���!�g-:f� ? and ? 
��g���i��b�s�t

w
fu'it�h S��\\e:" \� ? Lack Capital and Faci l ities P ? tested to 600 pounds C. W. P. ��mf�:� c�IJ��w���:�� with ? Advertisers control 5O,(XX) active canvassing ? 

_ _ _ EVERETT, 11lASS. ? agents tbroughout U. S. and olle mi.l!ion dollars ? capital. which are at your command. 

! These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CGRTEZ CIGAR CO.,  KEY WEST. 
� 

Get-Your Share Of The 
COMFORT 

of 

PRISIDINT 
TriInmings can not rust. If the name 
'�PrC81dentJJi80n the bncklea it's ·genuine. 

Automob i l e Eng i ne Bu�?';ess After careful teeting we offer to the J?,ubiic, with confidence, tbe 
�.,  B. & ill . C OlU ) onn d  }�ngi n e  Dimensions o f  Cylil)del' are 2 �  and 5 i n .  x 4 in. stroke. Height of Engine 
21 In. Base 8x12 in. Weight. Engine. 
9ii Ibs. 3 crank shaft bearings. All 

Salable novelties. especial ly such as can be ? 
mailei! ; readily marketed. Address, with full 
particulars (or no attention paid) , ? $1 $1 $1 

_P_. D_. _B_O X_6_�_�_N_H_A_T_T_A_N_'_N_E_W_Y_D_R_K . ...,;; � PLUGS THAT SPARK 
��DJ�dgf �e::l�i�:r�f s�J��l�e. AfriS��� boiler pompa connected from cross head. Plain �ide valves. We also build running gears and make parts. 
SJlAEF}'EJ{, B U N C E  & illA R V I N ,  

? ? ? ? ? ? ? ? ? ? ? ? ? ?  

M O RAN  FLEX IBLE  JO I NT  
tor Steam, A i l'  or Liquids. Made in al l sizes to stand any desired pressure. 

M o ra n  F l e x i b l e  Steam J o i nt Co .. I nc · d .  
149 East 3d  tit  . •  LOUISVILLE. Ky. 

Every One Tested and Guaranteed. 
We make Running Gears, Hubs. Wire Wheels and Everything for Autos. 
H. J .  NEUSTA D T  C O "  

900 C l ark Ave. ,  St.  Louis,  illo. 

CHARTER ENG I NE  
USED A N Y  P LACE 

Bttttr tban Rtd [tad . F U B�-Gr�07i���:S'����I�?eSE 
Stat l o n a n e s .  P o rta b l e s .  E n g I ne s  a n d  

For in gas pipes. steam pipes. water P u m p s ,  H o l st � r s  . 
air pipes. and putting around gas· Send jor Cataw(Jue antd Testimonials. 

caps. hpo.ders, bolts a.nd nuts, nothing ar State Your Power Needs 
excels 

New and improved over ,:my others in 
�eth!'h:�rla�t qpr��ilc�a�tnJ:r���: 
machines backed by mn,lly years of ex· 
���r��: i;d �UciIr��� light ,.traft Steam 

Write for particulars. 
Power is the life of tile vehicle • 

We have pe·rfect power. ROCHESTER CYCLE M ' F ' G  C O . ,  
1 1  Exch a n g e  S t . .  Rochester.  N .Y . 

F O R  SA L E .  -
One 1 0  H .  P. M i etz & Weiss Kerosene Eng ine . 

USEII nUT A snORT T I M E .  
In perfect order and complete in al l  its part!. SOld I for want of use, and price wi ll be very reasonable. 

Address 
THE BA K E it  U N D ER W EA R C O . ,  

Peeksk i l l .  N .  Y. 

1.1 i =i7/J jj t tW:i.I : I t] =4 •• 
Is. the highest clll,Ss Acetylene Gas Burner. All Lava 'l'IPS. A new argand burner $2.50-bi�beet candle pow· 
�1'r�l?f\t;ntf�'li: ii§!Ge"C'8�dg�rt�':l��i:�·'l'enn . .  U. S. A. Ea8tern and export office, 107 Chambers St . .  New York. 

D ixon 's 
P i pe-Jo i nt 

Compound . 
Joints can b e  easily taken apart att er yeurs of use even when the pipes are rusted. Manufacturers, machinists, engineers. contrac· 

��:d :��o��� Ir.m���i:�trf;��. use 
C O.  

.Terser City, N • .I .  

Acetyl ene Safety 

Carbide Feed 
,�- Generator 

Is based on tbe only correct and approved system, tbat of feeding dry carbide in small quantities to a lar�e volume of water. It 1� sa.fe. simple, economical, practical and patented. 
THE J. B. COLT COMPANY 

2 1  Barclay Street, Dellt. S,  New York. 
PUI I.A OI!;t..PH I A .  BOSTON". CHICAGO. 

Criterion Stereopticons. Acetylene Search Lights. 

BY J .  E. CONANT & CO; ,  Auctioneers 
OFFICE, L O W E J. L ,  ilIASS. 

It Is tbe unanimous judgment of tbe Trustees in Bankruptcy tbat they immediately advertise and sell at 

ABSOLUTE AUGTIOR SALE 
tile completely equlpped plants. togetber with the tenement property, o f  the 

P ROS P ECT WO RSTED M I LLS, 
AND O F  THE 

G LO B E  WO RSTED M I LLS, 
(widely and favorably known for tbe manufacture o f  worsted yarns) 

PRO�PECT WORSTED M I LLS. GLOBE WORSTEI.> MI LLS. 
(So u t h  Side of'  City.)  (N ortl. Side or City.) 

The business wns ol'i�dnat.ed bY Butler & Robinson In 1863. In 1 819 This plant was incorporated in 1 880 with A capital of $:ro,OOO, abeut was moved to south canal of Essex Company or the plant we now offer. 189� it wns raised to t90,OOO ; the property Is on the Spickd river. Capac-
��sp�t��:�te�;lc�mf:.a�� l��O�!r��'e:;{�u:'��f:lir:ed 1'to: P��;:i8 i! !��k: pll�n!\�,���;�r\��1 ��a��;!�·r��a;"P!�:;':llo;j.:WT�o;:!i�i��la'rid best worsted labor tlistrict in America, on south bank Merrimack river ; machinery are gOOf! ; the equipment is complete ; the premises are elec· has perfect railroad ftlCilities : perpetual rij!ht 1.0 the IISc of 1 50 h. p . from trically hghted i spinning and twisting rooms are supplied with Droso-
;�"d�:;'�\\�:r fir�;t�l i���1f: \?:r�3;=�bl�er���s�lst:�:tfl�c�:�I�� �t � ��� �1;�1�n � y�:;; J�;�nh� �e��:7.�����st�II������I\a���S��\!�n���:! 
��'i�kl b�!i;����� ���i�ln ll�:W���� 2�1�t.:t�e:t�rii:s2;;:lJ\�r�:I'��· ro!f\il�i�ro;y ���l�l,nt��a�� h.n;�s�ll!: ;�c.h. ¥h�l���;s rlll�;:tvoel?t ��rit.el���I�o�i��; el l , �6xlao ft.; I l1tory e l l .  27xGO ft. ; office blli ldin{Z', 20x32 ft .• 1M stories, front, about 219 ft. on Allen street, total area 1.'),000 sq. ft. Buildings-: with basement ;  ells, 1 4x20 ft. ane! lOx 11 � ft. Woodl'n buildinb"8-Sort- brick buildings ; mill, 40x1 16 ft., 2 stories, J.,'1'�vel roof, with exception of illl{ room, 27xl l 1  ft j three IItorehouses, 26�66, 1 8x l 1 and 25x40 ft.; stable, westerlv end, which is 2� stories with ba.qement, and slsted roof ; 1 story 2�x32 ft. ;  enj!ilJe 1I1l1I!'e. lax1!) ft . ; power elevator tower, lOxlO ft. ;  sheds, ell , 28x3f) ft.: I story wing, 1 3xl3 ft. \Voo(len bllildill�-En�ine hotl.<ie; 
:a�al.Ca�����J;a�Y�e�I:�. �)l�:l� ;40jr;�onrs\�!I!r��,�l�;th.kp. P;r;!ld�r:� �:tt�gft;�';:�;':Jbui��;in:'8t!�3�8f:h\n�1h����li sc�u���,i' r�%:n���g Engine Co. engine j two 15 h. p. boilers, &c. The plant is a going coo· ft.; 1 story drying room, 1 250 sq. ft. floor Drt!l� ; stahle, 1 7x:tl ft. Water 
��n�li��I:

hee�:�:�t��iOi\;i,8i�g.prUlh� i�:trsi:Ib!\OI�. recE,:�:r:��� h;�t ��;�f��'�I �: s!,�� r�:I��1y e���t'llin�5!�7;�r��k� tt: for another corporation the cause. Former owners not bidders. highest bidder . 
The purchaser of tbe Prospect Worsted Mills must deposit wltlo 0" secure to the Auctioneers $10,000. as soon as property 1s struck off. The purcbaser of tbe Globe Worsted Mills must deposit with or secure to the Auctioneers �.OOO as soon as the prol>erty is sl ruck 01f. . . The 'I'rustees have arranlled that W% of the purcbase money. on eitber plant, ruay n:matn on mort�a�e 

{grrty �� ��do��r��:�er,:ii� ��;e[�:\:;e;hio:�t� ���I��n�Xyc::r� �llllr�q���il!�bY in��I.dr:I��:6n�e ;:��ge�� wise must be made a.t the office of the A ucttoneers, wbere Y011 should send for an illustrated catalogue of tbe propel'tY ' HENRY K. WE BSTER, C HARLES W. WALWORTH, Wl'l. S. KNOX, Trustees iu Bankrnptcy 

CHARTER GAS E N G I N E CO., Box 148.  STERLING. ILL. II.;;.. rlMETDILI!'M��:��� . . t I'J Y • (·H·B U Ly- a  Cit IFYolI· HAVE·AHDH!$ IT C H I CA 6 0 ' IL� U'S'''' 

QUickly l ighted, bright, convenient, 
pleasant-not costly. 

100 Cudle Pow'er, 3eo per week • ..., 
Han�sollle designs for homes, halls.  

shops. 1 0 chandeliers.  hall·brackets and table lamps from J3 . So up. 
Full inform ation and price list FREB on request to 

CANTON INCANDESCENT LIGHT CO. 
Box N, Canton, Oblo. ' 

ARE YOU GOING TO BUILD ? 
If so, you want the best and most 
���coemJ;:t:�S�{ff g�:t

e
:�!flli���: in zero weather to summer temperat.ure wltb only % of tbe amount of 

;oOa�ldefik��� ����b;��Yi�;�tig�: it before deciding. Our booklet Ilivin� full particulars w ith patrons' printed testimonials, sent free. 
VANOE BOILEB WOR K S, 

18 Fay Street, Geneva. N. Y. 

J 
S M O K E R S ! 

:UM fWt:?;'io��;�fWfc�l�r:t';,3 ti�?:. ette �1nker with safety book and pouch attacbment saves time and tobacco aud makes a perfect cigarette. Sent, postpa'id, to anll addre,"s on, receipt of 20 cents. 
J. R PO P E N H AGEN , 70 Lytle Stree t , C h icago, III. 

GRAND PR IZE , PAR IS , 1 900. H I G H EST AWARD POSSIBLE 

The Smith Premier If-Rewriter 
15 a Headlight 

THAT MAKfS 
(LEAR THE 

PATH TO 
BUSINESS 

• •  .uND FOR CATALOCiV£ • •  Tft!! jmi.h pr.mi!!r 
..-- TYPRwriter Ca. "Iiii._'" 

SYRAC USE, N. Y., U. S. A. 

J ESSO P'S S T E E LTHB\�[r f O R  TOO L S ,  S AW S  [ TC 
W!:!! .J E S S O P  6< S O N S  1.:9 91 JOHN ST NEW YORK 


