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A NOVEL CANAL LIFT AT FOXTON. 
BY THE ENGLI�II CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Although the transit of freight in bulk by canal is 
�onceded to b e  the cheapest process o f  conveyance from 
one point to another, yet it has one great d rawback. 
This salient disadvantage is  the amount o f  time occu­
pied in the completion o f  the journey. Quick dispatch 
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is imperative in these commercial days of high pres­
sure, and it is owing to the slowness of this system o f  
transit, in comparison with railroad celerity, even 
i n  connection with freight trains, that the util ization 
o f  the waterway has fallen into such desuetude. The 
consequence is that the canals are only used in those 
instances where the pecul iar nature o f  th e goods, or 
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no necessity for quick transit, renders it available. 
Attempts to accelerate canal conveyence and to 
render it sufficiently rapid to compete with fre i ght 
trains are being made by the employment of electric 
traction in l i eu of horse towing, although these 
efforts are to a certain extent handicapped by the 

(Continued on page 159.) 

Top of the Lift, Showing Raised Barge Passing from Tank into Upper Reach of Canal. Power House and Guide Pulley on the Left. 

The Barge Lift in Operation. Descending Tank Loaded. Height of Lift, 75 feet; Grade, 1 in 4. 

A NOVEL CANAL LIFT AT FOXTON, ENGLAND. 
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The Editor i s  a t  ways g'la<l 1 0  receive for exaulinatioll iUustl'r.tcd 
articles un subjects ot timely llllCrL-'�t. It the photogTaph..; are 
sharp, the artIcles short, and UlO fucls auDleJltic, the eont,ritmtions willl'oCelVe spo<Jiui attention. Aeeepled al'tJcles 1nil be paid for 
at regular spdce l'ato�. 

THE MANHATTAN BRIDGE FIASCO. 
In our i s sue of July 16 we presented a n"s1irne of 

the history of the city's abortive attempt to buil d a 
susp ension bridge across th e East River, at a point 
adj acent to the present Brooklyn Bridge ; and we th ink 
that the average citizen of New York would have 
found that story positively entertaining, had it not 
been so completely humiliating to his civic pride. In 
the article in question, which i s  accompanied w ith 
illustrations of the substitute plans which are pro­
posed by the present Bridge Commissioner. no attempt 
was made to criticize the engineering features of thes e  
plans, and th is,  not f o r  the reason that t h e y  w e r e  by 
any means beyond criticism, but because we felt that 
the time was not thEn ripe for such discussion. 

Judged purely from the :Esthetic standpoint, the 
new design, if  we except the anchorages, i s  pleas­
ing, particularly as compacd w ith the recent l y  
completed Williamsburg B ridge. The improvement 
is due to the very shallow depth of the stiffen-
ing truss, which runs at the floor l evel from end 
to end of the structure. Unfortunately for th e  
(lesign, what it gains in appearance from this 
shallo w truss, it loses in structural efficiency. The 
obj ect of such a truss i s  to prevent local sagging of 
the cables under a concentration of load at any point in 
the bridge where it may occur ; but the abil ity of a 
truss to resist this bending i s  proportionate to its 
stiffne,;s, and its stiffn ess i s  d irectly proportionate to 
the cube of its deptll. Hence, other things being equal, 
the sha:low t.russ, such as here proposed, will be a weak 
truss, unl ess, indeed. it be made extraordinarily heavy 
and an immense amount of steel material b e  m:1ssed into 
the upper and l ower lines of th e trusses, o r  what are 
technically Imown as the top and bottom chords.  But 
if such a massing of materia! b e  made in order to com­
pensat e for weakness due to shallow depth, the truss 
becomes inord inately heavy, and an add itional amount 
of material must be put into the steel cables to carry 
the increased weight of the trusses ; consequently the 
bridge becomes p roportionately heavy and costly. 

Now this decreased strength and stiffness, or greatly 
in(}reased we ight an] cost, as the case may be, does 
not appear in snch Ii dainty l ittl e  drawing of the bridge 
as was shown in our issue of July 16. It does not appear 
i n  the elaborately·sh aded plans that were submitted to 
the Municipal Art Commission. All that i s  seen in 
thos e  plans 'is a pretty picture of a rather graceful­
looking structure. Such a drawing gives no informa­
tion whatever as to the strength, th e weight, the 
rigid ity. th e ease of erection, the cost of erection, aild 
the thousand and one other items which must b e  
carefully cons idered by t h e  expert engineer before i t  
c a n  b e  said whether such a design i s  a p racticCLble and 
useful one. It may b e  pretty-it is pretty. B ut before 
the city embarks on an expenditure of twenty million 
dollars for a public util ity, it wants something more 
than a fanciful sketch , hastily drawn up by a newly­
installed Bridge Commission. 

Let u s  briefly state what are the indispensable re­
quirements for the bridge in question. First, in view 
of the frightful conditions of congestion o n  th e present 
Brooklyn Bridge, the new design shoul d b e  of such a 
character as to admit of the most speedy erection. 
S econdly, in view of the astonishing rate at which 
travel between New York and B rooklyn increases, and 
the absolute certainty that big and wide as the bridge 
is being made, it will ,  before many generations have 
passed, b e  cal led upon to carry .. even more than its 
estimated load. it i s  imperative that the structur e  
should b e  m a d e  exceptionally rigid a n d  strong. 
Thirdly, it should have as great a rch itectural or 
resthetic beauty as is consistent with the require­
ments above stated. Now, comparing the two designs, 
the one accepted by the Municipal Art Commission 
was provided with eye-bar cables with a view to speedy 
erection, and it i s  certain that it can b e  constructed 
under contract in from three and a half to four years. 
It is equally certa in that the new design with wire 
cables would take from one and a half to two years 
longer to construct, fo r the new Will iamsburg Bridge, 
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built generally upon the same lines and with wire 
cables,  consumed over seven ye:1l'S in construction. 
As regards the comparative rigidity, the desi gn ac­
cepted b y  the Municipal Art Commission embodies 
stiffening trusses that have a maximum h e ight of 58 

feet, whereas the new design gains its architectural 
appearance b y  cutting down this height from 5 8  to 24 

feet, which is 16 feet less than the height of the 
trusses in the existing Will iamsburg B r idge. We ven­
ture to say there is not a s ingle competent bridge 
engineer in the world who, when first looking at th i s  
design, did n o t  feel astonished to see that t h e  d e ­
signers should h a v e  returned, in a bridge o f  this stu­
pendous magnitude, to principles of construction in the 
way of shallow stiffen ing trusses that were condemned 
and abandoned forty years ago. This very el ement of 
shallowness in the trusses condemns the design from 
an engineering point of view at the very first glance. 

There i s  one more point of comparison or the two 
bridges which i s  perhaps the most important of all, 
and that i s  that whereas the design accepted by the 
Municipal Art Commission, prior to its acceptance, 
was submitted b y  the Mayor to th e most eminent 
board of bridge experts that could be gotten together 
in this country, and was cordially indOl' s e d  by them, 
the new design, which was d rawn up by one of the 
subord inates of the engineer who designed the first 
bridge, has never been submitted to any board of 
experts, and th erefore has noth ing back of it. in un 
engineering sense, more than the ind ividual opinion 
of the engineer and h i s  associates. The Municipal Art 
Commission can pass upon the :Esthetic elempnts of 
the new design ; but until th is design has been sub­
m itted to an expert board, the Art Commission finds 
itself at a great disadvantage in making any com­
parison of the compa rative engineering value of the 
two designs. For reasons best known to himself, the 
present commiss ioner appears unwil l ing to have any 
Expert commissioner pass upon his  plans ; although if 
those vlans are in complete shape it wou l d  not take 
more than a month's time to secure a report upon 
them. �Why is the p resent bridge commissioner unwill­
ing to submit these plans to the same expert investiga­
tion which passed upon the plans that he had rejected? 

.. . , .. 
PERILS OF THE SUBMARINE. 

The narrow escap e of the crew of the submarine 
torpedo boat "PorpOise" from a terrible death during 
some recent practice off Breton·s Reef, again brings 
forcibly to mind the great perils which attend sub­
IEarine work. As far as can be learned it seems that 
the "PorpOise," i n  charge of two l ieutenants and eight 
men, took a position off the l ightship and there sub­
merged, inten ding to make a run at the depth of 20 
feet. The type of submarine to which the "Po rpoise" 
belongs accompl ishes its d iving by maintaining a 
sl ight reserve of buoyancy, and then setting the sub­
merging rudders so that they carry the boat beneath 
the water, the depth of submersion being determined 
Ly the angle at which the rudders are set. It seems 
that, in the present case, the rudders became jammed, 
so that they continued to carry the vessel down untii 
she rested on the bottom at a dopth, according to pre2::: 
reports, of 120 feet. To raise the vessel, an attpmFt 
was made to blow ont the water-tanks ; but of course. 
", this great depth, the water pressure t end ing to 
crush in the "PorpOise" was consider2.bl y  greater than 
that wh ich she was designed to stand, amounting to 
52 pounds to the square i nch, o r about 3% tons to the 
square foot. It seems that when the valves of th e trim­
mmg tanks were opened in the endeavor to expel the 
wat e r  from the tanks, it was found that they would not 
operate. Moreover, the enorm01"S crushing pressure 
upon the boat started leaks. and the water began to 
come in through the seams of the plating and aroun d 
the j o i nts of the torpedo tube. In this emergency, 
v'hich was about as terrible as could be imagined. 
Lieut. Nelson, who was in charge, utilIzed an air pump 
worked by hand, to expel the water, and after a long 
period of hard work on the part of the crew the boat 
slowly rose t o  the surface and was towed into Newport. 

It is supposed that the trouble W2.S due to the fact 
that the boat had not heen overhauled for cl e'ln ing 
for nearly twelve months, and that, conseqnently, the 
sea cocks had become choked.  The terrible pl ight in 
which the crew foun d th emselves brings to mind the 
recent accid ent in th e British fle€t whcm a submarine 
was run down and lost with its entire crew. If the 
accident proves to have been dEe to negligence in the 
upkeep o f  the toat, o f  course ihere will 1'8 nothing in 
the inci dent to shake the faith of those who b elieve in 
the submarine as such. On the other hand, the inci­
d ent serves to illustrate the special perils that attend 
this form of naval service, U11Ie�s it be conducted with 
extreme caution and unremitting watchfulness.  

• 8 .• 
ELECTRIC POWER FOR OIL WELLS. 

M. L. Gaster, a prominent German engineer, has 
recently brought out some facts regarding the use of 
el ectricity in connection with p etroleum p roduct ion. 
The worl d's p etroleum production for 1903 stands at 

20,000,000 tons, and of this more than one·half is fur­
nished by Russia, thE' rest coming from th e United 
States and Canada, Roumania, and Borneo. The de­
mand for petroleum greatly exceeds the presf'nt pro­
ductioll. The sUbstitutioll of oil  for coal, in order to 
be advantageous, needs a better regulation of the 
methods of producing it and also of the price. In 
this connection the use of electric motors is a qu estion 
of great interest. One po int o f  superiorit y  is the 
suppression of fire risks. As concerns the industrial 
appl ications, it will be remarked that i n  Russia oil ;5 
cheaper than coal, so that all th e vessels of the Caspian 
Sea and Volga, as well as the locomot i ves of the CalHa· 
sus between Baku and Batoum, are now burning oil in 
In"eference. In England and France the question is 
not so far advanced and is only in the experimental 
stage both as regards l ocomotives and stationary en­
gines.  The use o f  c u rrent, which i s  generated in a 
large central station to operate motors for petroleum 
wells, i s  justified by the great extent of gronnd cO'lered 
ly the wells,  as well as th e danger from fire causE'(l llY 
the s team engines which operate th e dril ls  and pumps. 
Another rev. son for nsing such a system i s  t h e  varia­
tions o f  load wh ich occu'r at the different wel ls .  Tlwse 
tbree points alon e  w i l l  therefore explain t h e  advant,,:.;es 
of a cent ral s tation system. 

The first wel l s  to be drilled by e lectric motors were 
in Roumania, where the system was inCLugurated five cr 
six ye?rs ago. The first installation, provided with 
a S2t o f  motor-driyen pumvs, W3S put in by th e Dute! 
Company. A centraJ station was erected at a distanee 
of. 1 V:i miles,  to SllJ!ll'y the eurrent. The motors al'e 
of the three·phase typE', operating at 300 volts. The 
total capac ity of the station is 200 kilow�,tts. Later en, 
the Lahmeyer COlTIIl8.11Y. one of the leading GcnY"�n 
electrical firms. erected. a larze station for t h e  Rou­
manian company S tEana Rom8ona to be llse d  in operat­
ing a great number of wells .  Hydraulic ]lower i s  
used h e r e  and the turbine plant c a n  furnish 1,5 0 0  

horse-power. Fonr dynamos of t h e  three·phase type 
were installed, giYinl': 300 volts each.  A set o f  trans­
formers raises the voltage to 11,000 for a h i gh-tension 
line which rnns for 20 miles or more to the well­
di strict. Near the wel l s  i s  a reserve station which ean 
run i n  connection with th e central plant. It  uses 1h ree 
Diesel motors of 3 00 horse-power each. The motors 
use crude oil and consume 0 . 2 8  l iters per horse·pow�r­
hour.  A year ago there were as many as 30 eledric 
motors in use at the wells at Campana and 27 at Bush­
tenari, o r  about 60 in all .  The first cost of the plant 
was $2,400 per well,  and the running expense,; $40 

per horse-DowEr-YEar. 
In Russia the conditions are less favorable for the 

use of electric povier. This l ies in the fact that the 
oil which is now eonsumed to furnish the power for 
the wel ls, is not snbject to any tax, and therefcre a 
very cheap sUpj,']y of ene rgy can be had , although it 
is wastefnl an<i a�compallied by fire risl(s .  Howc\-er. 
it is to be noted thai tbere are a number of dpnric 
rJants for operating the wells in the Russian di"l riet. 
One of these is at Bal achani and it was the first 10 
be instal l e d .  Al most a t  t h e  s a m e  time a second el ec­
tric station was erected in th e d istrid belonginp; to 
the Nobel Company. In the spring of 1 9 0 1  a largE' 
central plant was laid o u t  f o r  1 . 5 0 0  horse-power to 
sUllply the wello belonging to the Apcheron Company, 
on the Caspian. The st ation USE'S two steam engines 
and two dynamos of the Allgemeine (German) mal,e. 
A great number of motors are used at the wells.  S in('e 
then othe r  el ect ric plants have been installed at Bala­
chani, Bibi·Eybal. Baku, and oth er local ities.  

...... 
THE PRODUCTION OF IRON ORES IN 1903. 

Again the United States has surpassed all  competi· 
tors in its yearly output of iron ores. This is the most 
imjJortant fact contained in the report made by ]\Ir. 
John Birkinbine t.o the United. States Geological Sur­
vey on the Production of I ron Ores in 1 9 0 3. The reo 
p.ort, which will b e  part of the annual volume ";\Iin­
eral Resou rces, 19 03,"' has j ust been publisht'd as a 
"eparate pamph let and may be obta ined free of charge 
from the D irector of the Survey. Its  open ing para· 
graph declares that the quantity of iron ore pro duced 
in the United States in the year ending December 3 1 , 

1 9 03, was 35,019,308 long tons. This means a decrease 
of 5 3 4,827 long tons, o r  about 1 V:i per cent, from the 
maximnm of 3 5 . 5 5 4,135 long tons in 1 9 0 2. The quan­
tity mined i n  1903 is,  however, tb e second largest rE,­
corded and is greater than the comb ined totals fOe' the 
year 1902 of Germany, Luxemburg, and the British 
Empire, 'which are the nearest compel itol's of tr.e 
United States. The data for 1903 for these countries 
are not yet available, but the same compari son will 
probabl y prove true for thi s  year also. 

The iron ore obtained i n  1903 came from 22 States, 
and 2 Territories. Minnesota, M ich igan, Alabama, and 
�Wisconsin were th e l eaders in productio n .  :\'evada 
was add ed this year to the list of produ<'inp; Stat,?s. 
whil e Vermont and Montana r eported no ore m ined in 
19 03. 

The iron ore mined was of the four general comme:',· 
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cial classes: red hematite, brown hematite, magnetite, 
and carbonate. In 1903 the quantity of red hematite 
mined in the United States was 86.6 per cent of the 
total for the country, and of that Minnesota con· 
tributed over one· half. Alabama was the most im· 
portant contributor o f  brown h ematite. Th e three 
principal States that mined magnetite i n  1903 were 
New Jersey, New York, and Pennsylvania. Th e red 
hematite showed a decrease o f  ahout 1 per cent from 
the production o f  1902, the brown hematite and the 
magnetite a decrease each o f  7 per cent. Only the 
carbonate ores, the least important class, showed an 
increase over the o utput of 1902. That increas e 
amounted to no less than 26 per cent. As in 1902, all 
of th i s  class o f  o r e  was obta ined i n  Ohio and Mary· 
land. 

The Lake Superior district stands pre-eminent as a 
producer of iron ore.  Its annual o utput exceeds that 
of any foreign country, and the average character of 
its ore i s  excell ent. In the year 1903 the Mesabi and 
Vermilion ranges in M innesota, the Marquette range 
in. Michigan, and the Menominee and Gogebic ranges 
in Michigan and Wisconsin produced a total of 26,-
5 7 3 ,271 long tons of iron ore. Of this ore the Mesabi 
range alone produced 51 per cent. In addition to the 
above-named ranges i n  the United States, a s ixth, the 
Michipicoten range, was opened i n  Canada in the 
y ear 1900, but its product in 1903,  223 , 9 76 long tons, 
i s  not included in the above data. 

Of special interest in connection with th e production 
of Wisconsin i s  the fact that the year 1903 w itnessed 
the initial output of iron ore in the new Baraboo iron 
ran£,e, near the town o f  Freedom, i n  th e southern part 
of the State. These deposits of Bessemer ore, which 
are within convenient railroad haul of the bl ast fur­
naces at Chicago, Ill . ,  may furnish important addi­
tions to the ore supply of these furnaces. 

The State of Pennsylvania showed a decline of 22 
ver cent from the total of 1 9 02. Th i s  decline is due 
almost entirely to the diminished output of one of 
the large mines, the Cornwall Ore Hills,  to which 
Pennsylvania has been mainly indebted for its position 
as a prominent producer of iron ores.  New Jersey, on 
the other hand, showed an increase of nearly 10 per 
cent over its 1902 production. Th e construction of 
s eyeral modern furnaces was the chief cause of the 
increased o utput in New Jersey, and it i s  probable that 
an augmented production may be expected in the near 
future. 

The total value at the mines of the 3 5 ,019,308 long 
tons of iron ore produced in th e United States in the 
year 1903 was $66, 328,415,  o r  $1.89 a ton, an increase 
of 5 cents a ton, or 3 per cent, over the value per ton in 
1902, viz., $1. 8 4 .  In 1903 the h i ghest average value 
at the· mine was placed on the Colorado iron ores, 
viz.,  $3 . 12 a ton, and the l owest on T exas ores,  $1 a 
ton. 

Iron ore to the amount o f  9 80,440 long tons, valued 
at $2,261,008 ,  or $2. 3 1  a ton, was i mported into this 
country in 1903 from Cuba, Canada, Spain, Newfound­
land, Algeria, the United Kingdom, B r itish C ol u mbia, 
Belgium, and Germany. It  i s  evident from the relll­
tively high value placed on the ores from some coun­
tries that the estimate is based on some other con­
stituent than the iron contained in the ore. The total 
ex�ort of iron ore in the year 1903 was 80,611 tons, 
yalued at $25 5 ,728 . The greater portion of this went 
to blast furnaces l ocated i n  the Province of Ontario, 
Canada. 

THE HEAVENS IN SEPTEMBER. 

BY HENRY NORRIS RUE'SELL, PH.D. 

The principal item of astronomical n ews for th e 
past month comes from the Harvard Observatory. It  
may be remembered that in 1 8 9 9  the announcement 
was made that a faint satellite of S aturn had heen 
discovered upon photographs taken at the Harvard 
station at Arequipa, Peru. So long a time has passed 
s i nce then that astronomers were beginning to fear 
that the satellite had been "lost," because it had not 
been possible to obtain enough observations to d eter­
mine its orbit. B ut a short note from Harvard, which 
appeared a few weeks ago, sets these doubts at rest. 

The satel l ite has been photographed on many occa­
sions in the last five years, and a long series of ob­
servations obtained this spring has made it possible 
to calculate the orbit,  and predict the satellite's motion 
accurately. The details of th is are to be published in 
the "Harvard Annals;" but have not y et reached us.  

The following facts have, h owever, already been 
published : The p eriod o f  the satell ite i s  about a 
year and a half and its distance from S aturn is nearly 
8 ,000,000 miles. It i s  an exceedingly faint object, its 
magnitude being about 15�, and it requires a tele­
scope of two feet aperture to see it at all-though it 
can be better observed photographically. Judging by 
its brightness, its  actual diameter i s  about 200 miles.  

This satell ite, the faintest known i n  the solar sys­
tem, has been named Phoebe by its d iscoverer, Prof. 
W. H .  P ickering. Phoebe was a sister of Saturn, an d  
as t h r e e  of h i s  oth e r  sisters, Rhea, Deone, a n d  Tethys, 
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as w ell as two b rothers, Hyperion and I apetus, are al­
ready commemorated among his satellites, she will  
find herself i n  good company. 

In addition to its extreme faintness, the new satell ite 
is remarkable for its very long period-six times as 
long as that of any other satell ite i n  the solar system. 
The calculation of the changes produced in its orbit 
by the S un's attraction will furnish a problem o f  great 
intricacy, which will keep the theoretical astrono­
mers busy, while to s ecure accurate observations of so 
faint an object will demand great technical skill .  

T h e  astronomers o f  t h e  Harvard Observatory are 
greatly to b e  congratulated upon this very interesting 
discovery-especially Prof. W. H .  Pickering, who d is­
covered the satellite by a comparison of photographs, 
and Dr. Stewart, who took the plates at Arequipa. 

The E uropean delegates to the Astronomical Con­
ference at the St. Louis Exposition are now i n  America. 
The English delegate, Prof. '.rurner, of Oxford-the 
present presi dent of the Royal Astronomical Society­
has visited America several times, and requires no in­
troduction; but the name of his col league, Prof. 
Kapteyn, of the University o f  Groningen, in Holland, 
may be less familiar. 

H e  i s  p robably uniqu e  among astronomers in being 
the director, not of an observatory, b ut of a laboratory 
-an institution whose business i s  not the making of 
observations, b ut th e working up of observations made 
by other p eople. 

W ith a modern photographic telescope, i t  is possible 
to take so many plates i n  one n i ght that weeks are 
required for their measurement and reduction. Very 
few such instruments can therefore b e  worked to any­
thing like their full power, s imply because few, if 
any, observatories have a l arge enough staff to handle 
th e enormous amount of material that would b e  ob­
ta ined. 

Prof. Kapteyn, who hau no large telescope at his dis­
posal,  conceived the i d ea of working in co-operation 
with some one who had one, and entered into an ar­
rangement with Sir David Gill, by which a great num­
ber of plates taken at the Cape of Good Hope were 
forwarded to Hollan d  for d i scussion. The result of 
twelve years' work appears in th e three b ulky volumes 
of the "Cape Photographic Durchmusterung," contain­
ing a catalogue of the places of more than 4 50,000 stars 
in the southern sky. 

Since the completion of this great work, there have 
appeared a series of the "Publ ications of th e A stro­
nomical Lp.borato ry of Groningen," some of which deal 
with the parallaxes of stars and clusters determined 
from measures o f  plates taken at other observatories, 
and forwarded to Groningen for reduction, while 
others, treating of mere general topics, such as th e 
average distanc e of stars of a given magn itud e, or the 
relative numbers of stars.of different d egrees of actual 
brightness, are perhaps the most important contribu­
tions that have been recently made to our knowledge 
of the sid ereal universe. 

All th is work is of the highest scientific value, and 
the fact that it has been done w ith relatively very 
inexpensive apparatus points a useful moral. 

There i s  no way i n  which an American a mateu r  
astronomer, o r  a p rofessor in a s m a l l  college, c o u l d  do 
more useful astronomical work th an by following Prof. 
Kapteyn's example, and working up photographs in 
co-operation with some great observatory. 

A good deal of work of this kind has been done at 
Columbia University, as its long l i st of publ ications 
dealing w ith the Rutherford photographs testifies ; and 
recently this work has been taken up at some other 
observatories-for example,  at V�ssar-b ut there is 
still p l enty of room for more workers. 

This sort of work i s  admirably fitted for the smaller 
col leges. A measuring mach ine of the highest ac­
curacy costs only a few hundred dollars, and if used 
in co-operation with one of the great observatories, 
work of the highest quality could be done with a rela­
tively small outlay. There is no doubt that photo­
graphs would be available for any one who knew how 
to use them. 

This would b e  particularly good work for students, 
as its educational val u e  i s  great, and it can b e  done 
at the student's own time, involving no night work, 
and being independent of the weather. 

It i s  much to b e  hoped that a number of "astro­
nomical laboratories" may soon be founded in the 
United States. 

THE HEAVENS. 
The brightest constellations now in s ight l i e  in o r  

near t h e  M i l k y  Way. Cygnus i s  d irectly overhead at 
nine o'clock in the even ing in the m i d d l e  of S eptember, 
and Lyra is west of it. Aquila is south of Cygnus, 
j ust past the meridian, and Sagittarius i s  below it' 

on 
the right. 

Capricornus i s  due south. It contains no brigh t  
stars, b u t  a t  present it includes Saturn, which i s  the 
brightest object i n  the southern sky. Aquarius and 
Pisces, which l i e  i n  the southeast, contain n o  b right 
stars, but Fomalhaut, which is south of them, in the 
constellation o f  the S outhern Fish. i s  fairly con­
spicuous. 
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Pegasus lies above these, with Andromeda and P er· 

seus on the left, and Aries below the two. Cassiopeia 
and Cepheus are in the Milky Way, between Perseus 
and C ygnus, and Auriga is rising i n  the northeast. 

Bootes is l ow in th e west, beginning to set. C orona 
and Hercules lie b etween i t  and Lyra. Ophiuchus and 
Serpeus fil l  the southwestern sky. Ursa Major i s  low 
in the northwest, with Draco and Ursa Minor above it.  

THE PLANETS. 
Mercury is evening star until the 15th, when he 

passes through inferior conj unction and becomes a 
morning star. He is invisible to the naked eye except 
for the last week o f  the month, when h e  r i ses about 
an hour before the S un.  

Venus is evening star in Virgo, setting about an 
hour after sunset. On the 23d she is quite near the 
b right star Spica. 

Mars is morning star i n  Cancer and Leo, and is 
slowly moving out to the westward of the sun. He 
rises b etween 4 . 3 0  and 5 A .  M .  O n  the 28th h e  passes 
withi n  a degree o f  the bright star Regulus.  

Jupiter i s  o n  the borders o f  Pisces and Aries, and 
rises at about 8 P. M. in the middle o f  the month . His 
satell ites afford a very interesting study for a tele­
scope of three inches aperture or larger. On the 
evening of the 2 4th there is a specially interesting 
display, as the third and second satell ites are succes­
sively ecl ipsed, and a l ittle l ater the fi rst s atellite and 
its shadow cross the disk of the planet. 

Saturn i s  evening star in Capricornus, southing at 
1 0 . 3 0  P. M. on the 1st and at 8.30 on the 30th, and is 
well placed for evening observation. 

Uranus i s  evening star in Sagittarius.  On the 19th 
he i s  i n  quadrature, and comes to the meridian at 
6 P .  M. 

Neptune i s  morning star in Gemini,  and i s  obse rv­
able before sunrise. 

THE MOON. 
Last quarter occurs at 10 P. M. on th e 2d, n ew moon 

at 3 P.  M.  on the 9th, first quarter at 10 A. M. on the 
16th, and full moon at 1 P .  M .  on the 24th.  The moon 
i s  nearest us on the 9th, and farthest away on the 23d.  

She i s  in conjunction with Neptune o n  the 4th,  Mars 
on the 7th, M ercury and Venus on the 10th, Uranus 
o n  the 16th , Saturn on the 20th, and Jupiter o n  the 
26th. 

On the 9th of September there is a total eclipse o f  
t h e  s u n .  It  i s  a remarkably l o n g  one-th e duration 
of total ity reaching six minutes-but, unfortunately, 
the track of the shadow, though 9 ,000 miles long 
by over 100 

"
miles wide,  l i es entirely in the Pacific 

Ocean, without encountering any land at all ,  except at 
th e extreme end. The eclipse can therefore only be 
observed on board ship, which precludes the use of 
telescopes and makes it improbable that any observa­
tions of much scientific val u e  will  be obtained. 

Cambridge Observatory, England. 
.. fe." 

SCIENCE NorES. 

The relations between transparency, color, and tem­
perature of th e  water are discussed by O. d'Aufsess in 
Ann. d .  Physik.; the color affects the temperature, the 
temperature does not affect the color. It is not ne�Cl,. 
sary to make comparative transparency observations 
always under the same conditions of the sky ; the au· 
thor found w ith his white disk, 1 meter in diameter, 
the same transparency value at noon with a cloudless 
sky, and after sunset. To stu dy the influence of or­
ganic compounds which turn the color into yellow, he 
filtered water through vegetabl e  earth, and determined 
the amount o f  soluble organic matter i n  the lake 
water. 

For the meteorological s ervice in German East Af­
rica H. Maurer has devised a sun-dial which has proved 
useful at twenty stations whose magnetic declination 
is unknown and whose l atitude is only known with i n  
h a l f  a d egree. T h e  instrument i s  disk-shaped. The 
dial forms a semi-cyl indrical surface, the axis o f  the 
cylinder, the styl e, lying in the plftne of the framing. 
When the style i s  mounted parallel to the earth's axis, 
a plummet rests against the quadrant plane and marks 
the latitude on it. There i s  a notch i n  the style, pro­
ducing on the dial a spot of l i ght, whose position i s, 
by turning the instrument, adj usted to the sun's d ecli­
nation for the day according to a table.  

At the International Hydrogr'ftphica l  conference re­
cently held at Copenhagen, the Scottish del egate, Mr. 
Robertson, of Dundee, described some recent and in­
teresting new d iscoveries he had. made concerning the 
Gulf Stream. It has heretofore b een popularly be­
lieved that the s ecti on of the Gulf Stream which 
reaches the Faroe . Islands goes direct to Norway. M r .  
Robertson has discovered f r o m  the result o f  his inves­
tigations that the section, however, travels first to the 
Shetland Islands and then to Norway. H e  also pointed 
out that the Southern Gulf Stream sends a section to 
the North Sea which runs along the coast of Scotland 
and the North of England, touches Jutland, and then 
travels north. The h igh d egree of saltness and the 
temperature in the North Sea this hydrographe r  has 
found to be purely a.ttributable to this source. 



LAUNCH OF TilE ARMORED CRUISER" SOttTH DAKOTA." 
As the present war in the East progresses, and the 

reports of the various naval engagements come to 
hand, it  becomes increasingly evident that the superior 
fighting value of the armored over the protected 
cruiser is being firmly estab­
lished. It is  battlesh ip 
against battleship, armored 
c l' u i s e  l' against armored 
cruiser, and protected ves­
sels against ships of the 
same class. Thus in the re­
cent engagement i n  the 
Korean Strait, it was the 
four armored ships of the 
"Iwate" class that engaged 
the great armored cruisers 
of the "Rurik" class, and i t  
was n o t  unt i l  one o f  them, 
the "Rurik," was in a sink­
ing condition, and her con­
sorts had d rawn off in the 
endeavor to escape, that a 
couple of cruisers dared to 
venture in and deliver the 
final blows. 
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the upper deck. This armor is 5 inches in thickness 
throughout, and It incloses the central battery. At 
the ends of this side armor are transverse bulkheads 
4 inches in thickness. In our illustration of the 
launch, the shelf upon which the bottom of the water-
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ning tower and 5 inches gn the signal tower, which hJ 
placed beneath the after bridge. 

The armament consists of four 8-inch, 45-caliber 
guns, of the latest model, which are Carried in two 
barbette turrets, one forward and one aft, witb 

armored ammunition hoists 
extending from the bar­
b ettes down to below th e 
protected deck. The inter­
mediate battery consists of 
fourteen 6-inch 50-cal iber 
guns. Ten of these are dis­
tributed in broadside on the 
main deck, firing th rough 
recessed ports in the belt 
of 5-inch side armor. The 
other four guns are located 
on the upper d eck, w ithin 
casemates protected by 6 
inches of steel wh ich are 
placed at the four corners 
of the central battery. 
These four guns and the 
four guns immed iatel y he­
low them on th e main deck 
are capabl e of being fired 
dead ahead and dead astern. 
Al! the 6-inch guns have 
small semi-circular shields 
fitting snugly up to the 
openings at the recessed 
ports above mentioned. The 
secondary hattery consists 
o f  eighteen 3-inch 50-caliber 
guns. Four o f  these guns 
are carried on the main 
d eck forward, four on th e 
same deck aft, and eight of 
them are carried in hroad­
s i d e  on the Upper dec], be­
tween the 6-inch guns. 
There are also a pair of 
3-inch guns on the super­
structure. T h e  rest of the 
armament is made up of 
twelve 3-pounders, eight 1-
pound er, two Gatl ings, and 
six Colts. The vessel car­
ries two s ubmerged torpedo 
tubes which are located for· 
ward toward the bow. 

The value of the armored 
cruiser being thus so thor­
ough Iy established, it is for­
tunate that for several years 
past the United States navy 
has built all its cruiRers of 
the armored type. At pres­
ent we have s ix vessels of 
this class unde r  construc­
tion, which are among the 
largest and most powerful 
afloat-the "Colorado" and 
the "Pennsylvania," build­
ing by William Cramp & 
Sons, Ph iladelphia ; the 
"Maryland" and "West V i r­
ginia," building at Newport 
News, and the "California" 
and "South Dakota," wh ich 
are under construction at 
the Union I ron Works, San 
Francisco. The last of these 
vessels to b e  l aunched was 
the "South Dakota," which 
forms the subject of the ac­

companying illustration.  The 
s ix vessels are identical, and 
the following description of 
the "South Dakota" will 
answer for any one of the 
class. 

Displacement" 13,680 tons. Speed, 22 knots. Coal supply, 2.000 tone. Armor: WaterJlne belt, 6 incbes; tunets, 6� inches; 
barbette".6 inches; deck, on slopes, 4 inches.lon flat, 1� inch. Armament: Four 8-incll, fonrteen 6-inch. eighteen a·inch, twelve 

3-ponnders, eighteen smaller guns. Complement, 829. 

The vessels will be driven 
by two s ets of four-cylinder, 
triple-expans ion, vertical in­
verted engines. The boiler 

LAUNCH OF THE ARMORED CRUISER " SOUTH DAKOTA " AT SAN FRANCISCO. installation consists of 
thirty BabCOCk and Wilcox 

Th e principal d imensions of these ships are as fol­
lows: Length on load water-line, 5 02 feet ; beam, 69 
feet 6lh inches ; mean draft, 24 feet 1 inch ; d i splace­
ment on that d raft, 13,68 0  tons, the full load displace­
m ent on maximum draft being 15,138 tons.  The dis­
tinguishing feature of· the vessels as to their appear­
ance, is the 
h igh fnJeboanl 
and the long 
u n b r o k e n 
sweep of th e 
upper d ec Ie 
The protection 
consists of a 
continuous b elt 
of Krupp ar­
mor, w h i c h  
varies from 6 
i n c h e s  i n  
thickness for 
a l ong stretch 
amidsh ips to a 
th ickness 0 f 
3% inches at 
the ends. As­
sociated with 
this is an ar­
mored d e c  k 
which is llh 
inches th ick 
on the fiat and 
4 inches i n 
thickness 0 n 

the side slopes . 
For about a 
third of the 
vessel's length 
a m i d s h i p s  
there i s  a con­
tinuous wall of 
s ide a I' m a l' 
w h i  c h rests 
II Jl a n the 6-
inch main belt, 
and extends to 

line armor belt rests is clearly visible. The 6-inch 
gun casemates have 6 inches of armor protection, wh i l e  
t h e  g u n  emplacements f o r  the main armament of 
8-inch guns are p rotected by 6% inches of 
armor. 

Th ere are also 9 inches of Krupp steel on the con-

ENGINES OF THE ARMORED CRlJISER " SOUTH DAKOU .• " 

water-tube boilers, having a grate area of 1,60 0. square 
feet, and a h e ating surface of 68,000 square feet. The 
engines, when running at 133 revolutions per minute, 
are des igned to indicate 23,000 horse-power and drive 
the vessel at a speed of 22 knots an honr.  The nor­
mal coal supply will be 9 0 0  tons; but there is a 

m a x i m u m 
co a I bunker 
ca p a c i t  y of 
2,00 0  tons. We 
present an il­
lustration 0 f 
one of these 
engines. 

The "South 
Dakota" will  
carry the large 
complement of 
829 men and 
h e r  great size 
will  make it 
possible to give 
them comfort­
able accommo­
dations. A to­
tal of 2, 219 tons 
of armor will  
b e  worked into 
her, and with 
her high speed, 
good battery, 
and coal sup­
ply, the "South 
Dakota" a n d  
h e r  s i sters 
will, no d oubt, 
give an excel­
lent acconnt of 
t h e  m s elves 
should t h e y  
ever have to 
pass through 
th e ordeal of a 
n a v a l  cam-
paign. 
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A NOVEL METHOD OF MAKING RELIEF MAPS. 

Relief maps are so frequently seen in the museums 

and expositions, particularly in the government ex­

hibits of all countries, that few people realize the labor, 

patience, attention to detail, and skill necessary in 

performing the best work of this character. In the 

scientific, edueational, and war departments of the 

civilized nations the importance of this branch of the 

topographer's art is fully recognized, and constant 

development and improvement are 
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of the country. The following strata become smaller 

and smaller till the highest elevations are reached, 

and the mountain peaks are indicated by pegs of the 

proper height. A layer of clay or wax is now placed 

upon the strata mentioned above, and the modeling 

begins. Great care must be exercised in building up 

the gradual rise from one elevation to another, in 

forming the mountains and in tracing the water lines 

and river courses. At this stage everything depends 
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eel for exhibition or other purposes are turned out. 

in making the map ot' Mexico, shown in the photo­

graphs, great difficulty was encountered because there 

are no accurate or large scale maps available of con­

siderable portions of that country. These difficulties, 

however, were largely overcome by using the reports, 

sketches, and photographs of Bandelier and Saville. 

both of whom led exploring expeditions into the lesser­

known parts of Mexico. As soon as the work in hand 

being sought after. The work in 

this direetion that Mr. Matausch 

is doing at the Museum of Natural 

History, New York, is not yet gen­

erally known. 

Ready for Varnishing and Making the Plaster Impression or Mold. 

is completed, Mr. Matausch will be­

gin a large size map of Mont Pelee 

The first difficulty encountered 

is in the choice of a suitable scale 

of elevation. This scale must be 

such that even topographical fea­

tures of minor importance are 

plainly discernible, while at the 

same time there is apparent no 

unnatural distortion. This scale 

will probably be different for al­

most all countries, and the success 

attending the construction of tile 

and its immediate vicinity, work· 

ing from data and photographs ob­

tained from the various scientific 

expeditions sent to that ill-fated 

locality. 

---......... ....... _---

A� STRANGE) RAILWAY ACCIDENT. 

A railroad accident attended by 

some very curious results recently 

occurred on a branch of the Phila­

delphia, Baltimore & Washington 

division of the Pennsylvania sys­

tem, extending through the town of 

Laurel, Del. At this place the rail­

way crosses a navigable stream 

Smoothing off thl: Rise from Stratum to Stratum Before Putting on the Layer 

of Clay on Which the Surface Nodeling is Done. 

Tracing the Watercourses. The Surface Modeling is Practically 
Completed with This. 

map will depend largely upon the skill and judgment 

of the designer. 

After the scale has been determined upon, a large 

,letailed map of the country in question is smoothly 

glued to a level wooden surface, and layers or strata 

of wood or cardboard-the thickness depending upon 

the scale chosen-placed upon it. These strata corre­

spond to t he different elevations shown on the maps. 

TIle first or lowest, corresponding to an elevation of a 

few hundred feet, usually follows the coast line closely. 

The next is somewhat smaller in area as the elevation 

increases, and the outline varies with the peculiarities 

A NOVEL METHOD OF MAKING RELIEF MAPS. 

upon the accuracy and skill of the worker alone. Mr. 

Matausch works from the most detailed maps obtain­

able, from sketches and descriptions of explorers, 

and where possible, from photographs. The deli­

cacy of operation and the patience necessary in this 

work may be understood if we consider that the 

conformation, peaks, ridges and comparative size of 

a mountain actually 19,000 or 20,000 feet high must 

be shown upon a model possibly half an inch in height. 

After the modeling is completed the map is val" 

nished, and a plaster impression of it is made. By 

means of this plaster mold the maps whieh are intend-

on a bridge, the track being about 25 feet above 

the water. The bridge consists of three spans and is 

of the ordinary steel-girder type, the center one being 

the draw span. Through a misunderstanding of sig­

nals, the engineer of a passenger train ran on to the 

bridge before he perceived the draw was open. The 

locomotive fell through the draw, but fortunately the 

coupling between it and the tender broke under the 

strain, leaving the balance of the train on the bridge 

and the embankment forming the approach, although 

the tender hung over the brink. 

The schooner "Golden Gate" was passing through 

The Open Draw and the WreCK of the Schooner and Eng-ine. Two WreCKing' Cranes Lifting Up the Locomotive. 

A STRA.NGE RAILWAY ACCIDENT. 



just at the time the accident occurred, and was in 
such a position that a novel h ead-on coll ision was the 
result, the locomotive striking the forward part of 
the vessel.  Such was its momentum forward as well 
as downward that the front portion partly tel escoped 
the hull, as shown by th e illustration, of course s ink­
ing the schooner. One of the most difficult problems 
1 0  solve was t h e  b e s t  way of p utting t h e  engine again 
on the rails .  Here the advantage of the wreeking 
crane was strikingl y demonstrated, for without it the 
attempt would have been impracticabl e  wi thout the 
use of several cumbersome derricks. The weight was 
in such a position that i t  could not b e  draggeu ashore, 
and,  further, was partly buried in the hull of the 
vessel.  C ranes were hauled to each end of the track. 
Two spans were temporari l y  placed in position to re­
place th ose damaged by the accident, the ends being 
supported on the masonry bridge p iers and kept from 
shifting by fal se work. The cranes then took a posi­
t i on where the jibs extended over the vessel,  and the 
en�dne was raised without d ifficulty, and swung upon 
th e rails .  To accomplish the feat, h owever, it  was 
n eeessary to lift the weight of 4 5  tons to a heigh t  
of 3 0  feet and swing i t  l ateral l y  about 1 0  feet. 

-------------4.��-----------
DIRECT PHOTOGRAPHY IN N ATURAL COLORS ON PAPER. 

I t  i s  not a new idea to found, on the bas i s  which 
Herschel estalllished in the beginning of the forties, 
a process whieh has for its p u rpose the isolation by 
the action of light of single colors from a color-mix­
ture. Davan n e, Dr. \Viener, and others have written 
on the subject, and E. Vallot announced in 1 8 9 5  that 
he had suceeeded in otltaining corI'El spon(ling co l o r s  
b y  allowing sunlight to a(;t f O' r  three or f o u r  (l ays 
through colore!l glass on paper impregnated with the 
three fun dam ental eolors.  

I concluded to experiment in this direetion, and 
especially to strive to o tJ tain the bleaching by li ght 
in the shortest possible time by means of ad(litions t o  
t h e  c o l o r  mixture, w r i t e s  a n  unknown author in Ph oto­
graphische Chronik. I �ound that var ioll s eth ereal o i l s  
heighten t h e  l i ght-sensitiveness o f organic coloring 
matters to a very consi derabl e degree ; oil of  anise is 
especially effective, and the principal effect is due to 
the anethol contained in this oil .  I continued these 
experiments, and arrived at the following process : 

Writing paper free from wood is drawn through a 
bath whieh consists of a mixtu r e  o f  alcoholic solu­
tions of primrose, Victoria blue , cyanin , curcu min, 
auramin, and an addition of anetho1. The test of the 
proper constitutio'n of th i s  bath is made by exposing 
a sensitized strip of paper under a test negative com­
posed of red, yellow, green, and b l u e  s t r i p s  of glass. 
I f  the composition i s  correct, exposure i n  sunl i gbt 
must caus e  all the colors of the t e st negative to ap­
pear O'n the strip of paper.  The bat h mn s t  be kept at 
a tempe ratu re of 2 0  deg. C .  ( 6 8 deg. F. ) T ile sensi­
ti�pd ]lape l' i s  hung up to drain and allowed t o (Iry at 
the same temperature . 

It is exposed in a printing frame as soon as Sll r­
face-ury, either under a picture of eolore(1 glass, or 
under a transpareney, or uncleI' a colored lantern slidE:.  
Every delay diminishes the sensitiveness of the paper 
to l i ght, so much so, indeed, that even an hour after 
preparatiO'n it has become conSiderably less sensitive. 
The exposure in perpendicularly-falling. full, clear, sun­
shine vari es according to the transparency of the neg­
ative, the strength and anethol content of the hath, 
and the intensity of the light.  Under favora111 e condi­
tions I have obtained good results in five minutes. 

When the picture appears clearly in all its detail s  
of color, t h e  exposure i s  fini shed.  T h e  p rint i s  then 
washed in pure benzol for an hour and dried at a1)Out 
30 deg. C. ( 86 deg. F. ) If the odor of anethol can 
still be detected after this procedure, the ben:wl bath 
mu st be repeated .  The s l i ghtest trace of anethol di­
minishes the permanence of the pieture. The print 
is now placed in a concentrate d  solution of copper sul­
phate,  l eft there two o r  three hours, washed, dried, 
and mounted on cardboard with paste.  

Di rect sunlight soO'n bleaches such pictures.  In indi­
rect d i ffused dayl ight they last some weeks, while when 
kept in a ]Jortfolio and only occasionally expose d  t o  
li ght, they remain unchanged for years. 

By the use of less concentrated baths and the addi­
tion of a very large quantity of anethol ,  pietures of 
a rtificial flowers can be directly obtained in the cam­
era by the use of lenses of very large aperture. I 
expose for this purpose abou t  two hours in direct sun­
light. The colors appear somewhat weak, but com­
pletely recogni,mble even to the g reen. Of course, in­
stead of paper one can use glass plates previously 
coated with collodion or gelatine, for thi s  p rocess . The 
results, however, are much inferior to those obtained 
on paper.  

This p rocess. has one di sadvantage, that the shadows 
which are black in the transparency, appea r  on the 
prints not hlack, but b rown. The cause of this i s  as 
follows: The colors which are used in the color bath 
behave differently toward light, that i s ,  they do not 
bleach in the same time. Yellow fades most quickly. 
red next, and blue least rapidly. Therefore, i n  order 
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to' i solate all colors in purity after a given time, yellow 
must predominate and re d  over1Jalance blue in the 
(,0101' mixture. For this reason the tone of the color 
mixture and the p aper is not black, but brown. Since 
the opaque parts of the transparency p rotect the paper 
from bleaching, i t remains uncleI' the black parts in its 
original color, that is, brown instead of black. In 
the course of the year 1 902 I tried to remedy this d i s­
advantage by first making a platinum p rint from the 
negative, then sensitizing this in the color bath, and 
exposing under the colored negative. These prints 
appear incomparably more beautiful, with deep black 
shadows. The experiments have further shown that 
the light-sensitiveness of the pap e r  depends essentially 
on the nature o f  the fibers 0{ which the paper is maue. 
The most suitable are flax fibers without any other 
admixture, and therefore Whatman papers are to be 
preferred to all others. Since, however, they possess 
a much greate r  capaCity of imbibition, it  is p referable 
not to draw such papers through the color solution, 
but t o  coat the pape r  with the solution by means of a 
stiff brush. 

Althongh the anethol shortens the time of printing 
very considerably, I was desirous of still further in­
creasing the sensitiveness to light. After numerO'us 
experiments with oxidizing anu reducing substanees, 
r fo nnel that some resinat e s  possessed the property, 
in the presence o f  anethol,  of still  further increasing 
th e light-sensitiveness .  These experiments are not 
yet concluded, and it i s to be hoped that with the help 
of these substances a very considerable sensitiveness, 
and therefore a wider appl i cabi l ity of the process, may 
be attained.  

T b e  R l a ,' k  Raee and tbe Sun. 

To the E d itor of the S(,!E l'\'l'lFJO AMERICAN : 

In reply to t h e  query 01' Prof. E .  G. Dexter a s  t o  
w h y  negroes a r e  abl e  t o  w ithstand t h e  effect of the 
sun's rays better than tho s e  w i t h  white skins, though 
black absorbs heat far more readily than any of the 
colors, migh t  it not be well to test the power of the 
hlack matter in the negro's  skin to resist the passage 
o f  the invi sible o r  X-rays of the sun ? Possibly we 
are unfavorably affected by the s un's less-known in­
fluences, and the dark races have been provided with 
just the right kind of shades to protect their bodies 
from them. O .  R .  WASHBURN. 

Pocantico Hills,  N.  Y., August 20,  1904.  
.. , t ,  • 

The T 'vo-I�leaded Eagle. 

To The Editor of the SClENTIFH' AMEHI CA:'I" : 

In your issue of June 11 in " Science Notes," speak­
ing of the two-headeu eagle, you say : "The symbol 
o j' the two-headed eagle is cons idered by some h eral ds 
to be merely the result 01' the heral dic practice of  
'dimidiation' which crept into English h eral dry d uring 
the reign of Edward 1. It robs th e two-headed 
eagl e of hal f its terrors to lmow that it owes its ori gin 
to th i s  sort of child's  p lay ."  

It  happened that at the same time I was reading 
"The Hittites ; The Story of a Forgotten Empire," by 
Prof. A. H. Sayee, LL.D. ,  D . D . ,  the famous authority on 
eastern antiquities ; and I find that in this book he 
gives an i l l u stration of th e SCUlpture of a two-headed 
eagl e. with the following remarks : "The same block 
of stone . bears also on th e inner side the figure 
of a double-headed eagl e, with an animal which Prof. 
Perrot believes to be a hare in either talon, and a 
man standing on its two-fo l d  head. The same double­
head ed eagle, supportfng the figure of a man or a 
god, is met with at B o ghaz K eni , and must be re­
garded as one of the peculiarities of Hittite symbol ism 
and art.  The symbol,  whose p rototype goes back to 
primitive Babylonia, was adopted in later days by th e 
Turkoman princes, who had p erhaps first seen it on 
th e H ittite monnments of Kappadokia ; and the 
C rusaders brought i t  to Europe with them in the 
fonrteenth century. Here it became the emblem of 
the German emperors, who have passed i t  on to the 
modern kingdoms of RlIssia and Austria. I t  is not 
the only heirloom of H ittite art which has descended 
to us of to-day . "  P erhaps this qnotation, showing the 
immense antiquity of the symbol, may prove of in­
terest and information to some of your readers. 

C .  E: .  COOK. 
Cape Town, South Africa, July 21, 1904.  

. .  ' .  
A Comment o n  Prof. Dexter' " Theory . 

To th e E d itor of the SCIENTIF fC A �lJ<;RTCAN : 

In your issue of August 20 Prof. E. G. Dexter finds 
what seems to h i m  a contrad iction in nature's laws, 
according to which the h eat-absorbing blaek pigment 
is ]Jlaced in the skin of the dwellers in tropieal 
regions, wh ile the l i ght-skinned races dwell in cold 
climates. H e  says : "The sensibl e effect o f  direct sun­
l i ght upon the negro should be more intense, by 
s everal degrees, than upon the white man. Why 
is it ?" 

May not the explanation be that since it is true, 

as he states, that bl ack is a better absorber of h eat 
than white, it  is therefore also a better radiator, and 
that the people in the tropics need to lose or radiate 
away from the body the heat produced in it  by the 
ch emical processes of l ife, while the people in colder 
regions need i o  preserve that heat in t h e  body ? A s  
the mercury cli mlls u p  toward 9 0  deg. F.  t h e  h eat b e­
comes oppressive, and we seek the shade and the 
bree:oe, and endeavor to cool th e body. Heat prostra­
tions begin to take place b efore the external tempera­
ture has reacher] 98 deg., or the temperature of the 
body. When t he thermometer goes above that, it i s  
only with care that we can e x i s t  at a l l ,  a n d  continual 
subjection to such heat, or to the d irect tropical rays 
of the sun, woul d speedily be fatal . The average tem­
p erature, even in the tropics, mOust be below 9 8  deg. , 
or l i fe could not continue, bnt on the approach to it 
the body must b e  cooled.  Radiation is one method of 
cooling. Hence the black p igment, that assists this 
radiation. In cold climates, on the ('ontrary, nature 
gives wh ite, a poor rad iator ,  to retard the los,; of heat 
by radiation, just as the wool o f  animal s in (;ol d 
cli mates retanl s radiation, while th e bare skin of the 
elephant, in the tropics, assists this cool ing ]Jrocess. 

E .  P .  Fo wl'lm. 
C incinnati ,  August 22, 1904.  

" 4' . � . 
Effect of tile Si u n  VI""l til e  Rlaek Race. 

To the E d itor of the SC IK);TlFW A �I EI{j('A:\ : 

r read with much interest the inquiry, at page 1 26, 
respecting the black race, and believe to havp fonnd 
a sufficient and simple deC'laraLion that the homc� of 
the black race i s  the tropic :wne, and of the white the 
mo(lerate 7,one, though the black color i s  a greater 
absorber of th e h eat than the wh ite. 

For scientific and histo rical reasons the hypothesis 
seems to be right that the bi rth of whole manldlld 
happened at one singl e p lace , at the frontier 0[ both 
zones, supposed in Asia. In the later develo pment of 
human beings, the different races appeared.  Now, the 
p rincipal reason that the home of the col ore(] men 
i s  to b e  foun d in the tropic zone seems to me til e fad 
that the normal temperature of blood of man is about 
100 deg. Fahrenheit. The white color is protecting 
the man more from l eaving this temperature of blood, 
far higher tban the average temperature of the moder­
ate zone, than the blaele color. Therefore the black 
people felt inclined themselves by th i s  natural reason 
to go to the hotter eonntries, where the temperature 
i s  more ad equate io the temperature of the blood. 
Moreover, the development of their nervous system 
helped them to stand the tropic heat. 

M eanwh i l e, there is the question, for what reason, the 
white race o r  a part of them d i d  not also take i heir 
refuge to the tropj(� part o f  the earth. But, i t  i s  a 
fact, documented al most by every ['011n(1 from i h eir 
early time's of mankind,  that t h e  h ist ory of th is age 
consIsted in an c)poch of continual figh ts b etween the 
single tribes. and especial l y  races.  I<Jvery � peopl e 
sough t h i s  o wn country, h i s  own pastnres, h i s  o wn 
hunting groulHls,  and d i d  n o t  suffer any one i n  them, 
like most savages d o  in our days .  In th i s  strilggle, 
the negroes sueceeded in securing for themselves the 
tropic countries, more adequate to them, leaving the 
mo [](�rat8 zone to the wh ite race, without counteract­
ing their prosperity. The wh ite nations coul(l l ive in 
the colder parts o f  the earth, becau s e  the white color 
protected them against 1 h e  influence of coldness. 

These natural and historieal reasons will  compl etely 
give the answer upon the above inqu iry. 

HI.;Il �rAl\ OUMPJ<;L. 
Ph iladelphia, Pa. , August 21. 

'I'h e <:urrellt SupplClnent. 

An article by I<Jmile Guarini, entitled "The Aumiral­
ty Pier Cranes at Dover," opens the current SI; PI'LE-
1\1 1';:"\1" No. 1 4 96. Its excell ent illustrations do m nch to 
elucidate 1he text. Mr. vVilliam Metcalf writes on 
"Alloy Steels," "Porpoise and B lack-fish Oils" i s  
th e subject which Mr. Charles H.  Stevenson, one of 
the experts of the United S tates Fish Commission, 
d i scusses with authority. A suction gas producer for 
nse with explosive engines, i s  fully described and i l­
lu strated. Mr. VV. Ripper concludes his report on the 
Mosely e ducational commission. The St. Lonis corre­
spondent of the SClISN'l'H'IC A1\fEllICAN writes an in­
structive' article on the h istorical exhibit at the Elec­
tricity Bu i ldin;; at the Exposition. Th ree p i ctures of 
h istorical inventions accompany the text. Other arti­
cles from the same p en are entitled "A F ine Exhi b it of 
Welded S/:eel Plate," and the "Big Twenty-Foot Wood­
en Pulley in the Machinery Building." MI'. 1 .  Wilbert 
contributes an article  of much value to the h i story of 
the rise and development of chemical industries in 
America. Professor James Dewar d iscusses in h i s  
usual exhaustive way t h e  problems of the atmosphere. 
An article which contains many a curious b it of infor­
mation is one which bears the t itle  " Plants as Build­
ers . "  The similarity between the forms adopted by 
Nature in h e r  constructive p rocesses and those de­

vised by ours is striking. 
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A NOVEL CANAL LIFT AT FOXTON. 
( Continued tr0111 first page. ) 

presence of locks at frequent intervals throughout the 
course, the n egotiation of which occupies considerabl e  
time a n d  militates against the rapid progress of the 
traffic plying upon the waterway. 

To overcome th is severe disadvantage ,a novel system 
of communication has been devised by Messrs. Gordon 
and James n. Thomas, o f  England, and i s  now in opera­
tion at Foxton, LeicestershiTe. The obj ect of this in­
vention is to completely abolish the locks and employ 
mechanical means of raising o r  lowering th e boats from 
ene level to another. 

The G rand Junction Canal was formerly a busy 

w aterway, but so severe has been the competition of 

the rai lroad that its traffic has considerably diminished. 

At th is llarticular point ' ere is a d ifference in the 

l evel of the waterway c i G  feet. To ascend or de­

scent] [rom oue level to another a staiTcase of ten locks 

had to be Jlegotiated. Naturally such an elaborate 

lockin'� arrangement, which was, however, unavo idable 

owing to the difference in tho levels ,  occupied consider­

able time. In fact, the shortest time in which a single 

boat could be passed from O:1e l evel to anoth er was 

1 hour Hi  minutes,  and 1 hour 2 0  minutes for two 

boats. This lengthy opera-
tion therefore not only han­
dicapped the rapid transit of 
the barges, but the number 
of boats tha t could b e  passed 
during the day was also 
strictly l imited. 

For the purpose of im­
proving and accelerating 
the system, M.r. Gordon 
Gale Thomas, th e  engineer 
in chief to the Grand Junc­
tion Canal, in conjunction 
with his brother, devised 
the present l i ft system of 
communication. The work 
of carrying out the installa­
tion was intrusted to the 
engineering firm of Messrs. 
Gwynne, o f  Hammersmith, 
London, through whose 
courtesy we are ind ebted for 
the photos illustrating and 
the information co ntained in 
thi s  article.  

The principle of the in­
vention, as will  be realized 
from the accompanying il­
lustration, is two barge l i fts 
running in opposite direc­
tions upon the co unterbal­
ancing system. 
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On the upper reach at the end o f  the track are two 
fixed cO�lduits forming the ends of the canal to sup­
port the nec('Jssary gates and face fits. The l o wer end 
o f  the inclined plane terminates in one case in a 
small dock. In both cases the track is continued into 
the water, so that the l i fts are submerged to a depth 
such that the level o f  the water w ithin the lifts cor­
responds to that in the canal. An entrance of the 
same width as the tank connects the canal waterway 
with the first dock. As may be seen in the illustration, 
the outer arm o f  this dock resembles a pier alongs i d e  
t h e  outer s i d e  of which a barge e a n  be moored t o  await 
Its turn, thus leaving an open fairway between the 
tank and the cana l .  

The p o w e r  h o u s e  wh ich contains the controlling 
mechanism of the l i fts is l ocated upon the higher 
l evel.  

T h e  wire haulage cabl e  conneeting the two l i fts, 
which is 7 inches i n  diameter, is passod round tb e 
main haul ing drum s and gui d e  pUll eys. These are 
operated by an engine o f  the doubl e-cyl inder j et-con­
d ensing type, the drums being driven th rough power­
ful worm gearing. This engine also drives a hori­
zontal duplex hydraulic pump having outside bucket 
plungers. Thi s  plant delivers water into an accumu-

1 59 
eanal, are raIsed simultaneously hy hydraulic cylin­
ders.  Connection between the tank and the canal is 
th us established. As the l evels o f  the water in the 
tank and th(" canal are identical, the boat simply has 
to b e  floated out and continue its journey. To lower 
a barge from the upper to the lower canal the process 
is simply reversed. I t  will b e  observed, h o wever, 
owing to th e ingenious system of the inventi on.  that 
either tank i s  precisely of the same weight either 
s imply with water o r  a barge, so that perfect bal ance 
is maintained. In order to dispense with manual 
labor, all operations are carried out m echanica l l y. I n  
f a c t  t h e  operation of t h e  l i ft o n l y  necessitates the 
attendance of three men. 

The main advantages ariSing from the util ization o f  
th is system are two-fol d .  First, t h e r e  is a great saving 
o f  water, and secondl y, there is great eeonomy o f  time. 
The .sav ing of water approximates 90 per eent of the 
quantity used by the l ocking system. The economLdng 
of time i s  eV (Jll greater. Im;tead of oecupying 1 \4 
hours for the passage of a boat, as was formerly the 
case, through the stah'ease o f  ten l o eks, a barge ean 
be transferred from one l evel to anoth er in 1 2 minutes .  
I t  will  be real ized a l s o  that u n d e r  th ese conditions a 
far greater tonnage can be passed from one l evel to the 

other by this process than 
w ith the previous system. 
Taking 15-minute intervals 
between th e ope rations, 
6 , 0 0 0  tons-3 , O O O  tons in 
either direetion-ean be 
passed throngh in a wo rk­
ing day of 1 2  hours. The 
cost of working on tbis 
basis has averaged $ 6 . 1 0  per 
day, which sum is incl usive 
o f  coal, oil ,  stores, and 
labor. 

• • •  
A rt i fici a l  ({ u bies. 

Artificial rubies are made 
by a process of the chem­
ist Verneu il ,  by melting a 
m ixture of clay .and oxide 
of chromium at an even 
temperature of s everal thou­
sand degrees. Th e  two 
substances are carefully 
placed above each other in 
layers so as to p revent 
cracking in the crystallized 
mass.  

I t  i s  stated that Verneuil 
finally succeeded in produc­
ing an artificial ruby weigh­
ing 5 pounds, which had a 
value of about $ 6 0 0 .  l<'rom 
this price it may be judged 
that the produet is not first 
daBS, and vrobabl y  just 
pays the cost of manu fac­
ture. In order to produce 
the exceedingly h igh tem­
peratu re which is indispens· 
able for success, Yerneni!  
uses a blast of oxyhydrogen 
gas, which a.cts directly on 
the mass from the top. The 
hardness of the ruby i s  the 
result of quick cool ing caus­
ed by sud den interruption 
o f  the blast of oxyhydrogen. 

An inclined plane 300 feet 
in l ength has been laid from 
the lower to the h igher 
reaehes. Upon this i s  laid 
eight pairs of rails ,  four for 
each lift .  The gradient is 
in the proportion of 1 i n  4, 

and the total height i s  7 5  
feet. T h e  p lant comprises 
two movabl e tanks, or l itts, 
two fixed conduits, hydrau­
lic  gates and rams, steam 
engines and boilers, hydrau­
l i c  pump, water accumu­
lator, steel wire haulage 
ropes, haul ing drums, gui d e  
pulleys, etc. 

Interior of the Power House, Showing the Main Hauling Drums and Cable. The artificial ruby is said to 
be very pure and brilliant, 
possessing all the physi­
cal properties of natural 

The two movab l e  tanks 
are constructed of steel 
plates. Eaeh l i ft i s  carried upon eight sets of wheels, 
which run upon the tracks. T h e  internal dimensions 
01" each tank are 8 0  feet in length, 15 feet in breadth, 
and 5 feet in depth. These tanks are each capab l e  
o f  accommodating t w o  canal boats of 3 3  tons apiece, 
or one barge carrying 70 tons. The c\epth of water in 
the lifts i s  sufficient to fioat the barges within. At 
each end o f  th e tank i s  prov ided a gate or s l u ice, 
which is raise'd to th e top of the steel frame p ro­
vided for the adm ittance and egress of the boats 
with in the l ift. These gates are completely water­
t i ght, so that no loss of water is incurred during the 
passage o f  the l i ft up or down th e inclined road, and 
no danger to, or strain upon, the boat is incurred. 

The two tanks travel in opposite directions ; i .  e. ,  
while one i s  ascen ding the oth er descends, and vice 

versa. They are eonnected by wire ropes in such a 
manner that the weight of one balances that of the 
other as they travel up and down i n  opposite direc­
tions between the h i gher and lower canals. Even if 
only one lift is loaded it makes no difference, for the 
oth er contains its full eompl ement of water, and the 
boat within the one lift only displaces its own we ight 
of water. By this arrangement the engine has no 
work to do b eyond overcoming the friction of the 
working parts. 

A NOVEL CANAL LIFT AT FOXTON. 

lator of sufficient capacity to contain a reserve o f  
water adequate to operate all  t h e  necessary cylinders 
simultaneously.  Steam i s  raised in a boil er of the 
Lancash ire type, of which there are two, though, as 
one is ample for the work, the second boiler is simply 
held i n  reserve. 

The method of operating the l i fts i s  as follows : 
A barge is awaiting tran'sferanee from the bottom to 
the upper r each. The tank is in the subme rged posi­
tion in the lower canal. The gate of the l ift i s  raised, 
and the boat is towed into the tank and berthed. The 
gate i s  then closed by means of hydraulic cylinders. 
The machin ery i s  set in motion and the loaded l i ft is 
hauled up the inelined plane, the second l ift meanwhile  
descending. During the passage the boats fioat in the 
lift, and consequently, being water-borne throughout 
the whole operation, neither they nor the sides of the 
tank are strained in any way. 

Upon the arrival of the l i ft at the top it is not sub­
merged, as in the l ower reach. The tank i s  held firmly 
in position, and th e l ift is forced up against a face 
by hydraul ic cylinders, thereby insuring a perfectly 
water-tight j o int between the end o f  the tank and the 

end of the canal . Both gates, that i s  to say, the gate 
wh ich constitutes the end of the tank and the gate 

which closes and forms the end of the conduit of the 

rubies. I t  can be cut, and takes a very fine polish. 
I n  view of th ese assertions it seems singular that arti­
ficial  rubies have no higher value, especiall y as the 
natural article is so exceedingly high-priced at present. 

• . � . 
An exciting incident occurred during some experi­

ments that were being carried out by Col. Cody with 
h i s  man-l ifting ldtes at Brad ford, England. Three 
kites were sent up to a height of 2 , 0 0 0  feet from a 
steel wire.  Then anothe r  kite carrying a man was 
sent aloft along the connecting w i re, to attend to the 
first k i tes, which were somewhat troubled by the strong 
wind which was blowing at the time. At an altitude 
of 1,500 feet th e kite carrying the man was caught 
by a gust of wind and torn to ribbons. The man im­
med iately began to fal l ,  bringing the three pilot kites 
with him. The man fell at an alarming speed, but 
the operators succeded in steadying the kites, and the 
man alighted safely upon the roof of a house 3 0 0  yards 
away, consid erabl y shaken up, but little the worse for 
his thrill ing experience. 

.. 4 . . .. 
The average l ife of the uranium atom is c alculated 

by J.  Joly to be 1(1 1 0  years-a period one hundred times 
greater than the period allowed for the development 

of the geological otrata. 



160 
THE " MINNESOTA," THE LARGEST STEAMSHIP EVER 

BUILT IN AMERICA. 
Quite a fiutter of excitem ent was caused in mari­

time circles in this city and among those laymen who 
take an interest in shipping, by the arrival at the port 
of New York of the great steamship "Minnesota," the 
largest freighter ever built in America and the fourth 
largest steamship in the world. She came to this port 
direct from New London, where she was built, and dur­
ing her brief stay she was thrown 
open to inspection by the publ ic .  After 
leaving New York she sailed for New­
port News, where she will  be dry­
docked and cleaned ; then she will re­
turn to Philadelphia for a cargo of 
10,000 tons of coal, from which port she 
will  start on her long journey around 
the Horn to San Francisco and S eattle .  
The latter city is to b e  her home port. 
The "Minnesota" is one of two twin 
ships that have been built  for the 
Pacific trade, to run in connection with 
the Great Northern Railroad, which has 
its Pacific terminus at Seattle. A 
curious feature in connection with th ese 
ships i s  that an entirely new company 
was formed expressly for the purpose of 
constructing them. A s ite was selected 
at New London, a plant for their con­
struction was erected, and the two ships 
have been pushed through steadily to 
completion. 

The "Minnesota's" principal dimen­
sions are : Length, 630 feet ; breadth, 
7 3  feet ; molded depth. 5 6  feet. On 
a d raft of 3 6 1!J feet her d isplacement 
would be 3 7 , 0 0 0  tons. The only vessels 
that are larger than the "Minnesota" 
are the "Celtic" and "Cedric," wh ich are 700 feet in 
length by 7 5  feet i n  breadth ,  and of about 1,000 tons 
greater displacement, and the "Baltic," recently illus­
tJ'ated in this journal, which i s  7 2 5  feet in l ength, and 
has a total displacement o f  about 40,000 tons. That 
the " Minnesota," with her smaller dimensions should 
50 nearly approach the big White Star boats in d i s­
placement is accounted for by the fact that her l ines 
are very much fuller, the vessel more completely "fill­
ing the block" than the finer-lined and somewhat more 
speedy White Star vessel s .  

Th e  most remarlmble feature of the new s h i p ,  and 
the one that made the deepest impression on the visit­
ors, was her great depth, the effect, when looking down 
through the upper deck hatchway to the ship's inner 
bottom below, being most impressive. From the 
outer bottom to the navigating bridge there 
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and the boat deck, the boat deck being 2 5 %  feet above 
the promenade deck o r  81 1/2 feet above the keel ; while 
another 8 feet above this, or 9 0  feet above the keel, i s  
t h e  navi gating b r i d g e .  Now, s ince the vessel at h e r  
f u l l  draft will  d raw 3 3  feet, i t  follows t h a t  t h e  navi­
gating bridge will at that draft be 5 7  feet above the 
water-line. I n  the l ight condition i n  which she en­
tered New York harbor, she drew something less than 
2 0  feet, consequently the navigating bridge was about 

View from Astern, Showing the Great Beam. 

70 feet above the water, and the passengers on the 
upper p romenad e  deck were about 62 feet above the 
water-l ine.  When w e  remember that the heaviest 
waves seldom exceed 30 feet in height, i t  follows that 
in the stormiest weather the passengers on the Pacific 
will be able to look down upon the Pacific rollers 
from a point of observation 3 0  feet above their crests. 
Accom�odations are provided for fifty first-class pas­
sengers, a hundred second-class passengers, one hun­
dred third-class passengers, and a thousan d steerage. 
There are also quarters for the accommodation of 
twelve hundred troops,  while the total cargo capacity 
is 20 ,000 tons. 

The new vess{�l embod ies several new principles of 
construction, and is considerably stiffer and stronger 
than any vessel heretofore built for the American mer­
chant marine. The outer plating of the ship's  bottom 
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reaching from the keel to the upper d eck. 'rhis  it; the 
first case that we know of a vessel being constructed 
w ith a complete, central bulkhead o f  steel from upper 
deck to keel and from stem to stern. The ship also 
acquires great longitudinal strength from the new 
system on which the stanchions and girders are built 
in.  I nstead o f  using a large number of ordinary pipe 
o r  tUbe stanch ions, placed at frequent intervals, there 
are three lines of heavy box section stanchions, meas-

uring 13 x 12 inches i n  section. These 
stanch ions are placed 20 feet apart 
longitudinally, and the deck loads of 
the deck above each series are carried 
to them by m eans of continuous l ines 
of 13 x 24-inch box girders. This i s  not 
only an economical ditltribution of ma­
terial, but it adds greatly to the longi­
tud inal stiffness of the vessel. The 
longitudinal bulkhea d s  necess itate 
double hatches, and there are in the 
ship no less than fourteen cargo hatches. 
Tbere are four or more derricl{s at each 

mast, and there are four indepe n (l­
ent derricks in addi tion, so that the 
facilities for l oading and unload ing Uw 
ship are exception a l l y  goo d .  

The vessel, as we h a v e  stated, w a s  
designed to m e e t  the s p e e i a i  req n i re­
ments of the O r iental trade, and O l l e  
o f  the hatches is made S llfficiently long 
to enable a locomotive to be l oaded 'com­
plete into the hol d .  The sea speed of 
this fine vessel is about 15 Imots an 
hour. 

------�.� •... ------
The l atest measures of the aurora 

spectrum, made from photographs ob­
tained by Sykora at Spitzbergen in 

1899, are compared by E .  C.  C .  Baly with lines o f  similar 

wave-length in the spectrum of l,rypton, produced by 

all i n duction spark on the �as in an exhausted tube. 

The krypton lines are given with much greater ac­

curacy than those of the aurora. owing to the difficu l ty 

ot observing the latter. From the apparent coin· 

cidences of the eonstituent wave-lengths it i s  consid­

ered as p robable that a close connection exists between 

the two spectra. 

EXPRESS ENGINE AND TURNTABLE IN THE 
TRANSPORTATION BUILDING. 

BY THE ST. LOUIS CORRESPO�DENT OF THE SCIENTIFIC A: l!1 E HICAN. 

A striking novelty in the T ransportation Bui!ding 
i s  a powerful express locomotive built  for the "Big 
Four" road, which i s  shown mounted upon a plate­
girder turntable, both the engine and the turntable 

L e ngth, ti30 feet. Hearn, 73 feet. Displacement , 37,000 tons on a draft of 36� feet. Speed, 15 knots. 
THE " MINNESOTA," THE LARGEST STEAMSHIP EVER BUILT IN THE UNITED STATES. 

are eleven disti nct decks or platforms. F irst 
there i s  the outer bottom of the ship ; 6 feet above 
this i s  the inner bottom or fioor ; then follow the 
crlop, the lower, the between, the main, and the upper 
c ecks, all of these decks being contained within 
the plat.ed structure o f  the vessel , and every one of 
them being built of.  steel plati ng. The whole inclosed 
structure i s  5 6  feet in h eigh t .  Above the upper deck 
are the promenade deck, the upper promenade deck, 

i s  of l 1,4 -inch steel, and the shell plating is strength­
ened by an additional str'ake o f  1-inch plating at the 
main and upper d ecks, while continuous 1-inch stringer 
plates are worked from st.em to stern along these two 
decks, as a stiffening to the regular deck plating, 
which, on the main deck. is 16-20 o f  an inch in t.hick­
ness, and on the upper deek i s  18-20 of an inch. The 
ship i s  strengthened against hogging and sagging 
strains by a continuous central longitud inal bulkhead, 

being in constant operation. The driving wheels mov· 
ing at a rate equivalent to a speed or a bout 20 miles 
an hour, and the turntabl e  with itt> heavy load of 
163 tons moving majestically around upon its axis 
combine to make a decidedly striking effect. The en­
gine i s  a spl end i d  example of the mod ern A tlantic type 
turned out by the American Loeomotive Company. 
The cylinders are 2 0 %  x 2 6  inches, driving wheels 79 
inches, and its total weight in worldng order is 184,000 



pounds. The diameter of the boiler is 6 8 %  inches, 
th e total heating surface is 3,196 .square feet, grate 
area 4 4 . 8  square feet, and the boiler pressure 200  
pounds t? the square inch. The maximum tractive 
power is 26,000 pounds. The tender weighs 140 ,000  

pounds and has a capacity of  7 ,500 gallons of water 
and t en tons of coal. 

The turntable, which is  an excellent job of  riveted 

p l ate steel work, consists of  two plate-steel gird­
ers, one under each rail, 5 feet in maximum depth 
and 70 feet in length, which are heavily braced 
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the other side the various lines with which the "Big 
]'our" route has connections. Altogether this is one 
of the most imposing exhibits in the Transportation 

Building. 

FESTIVAL HALL AND THE COLONNADE OF STATES 
-THE ARCHITECTURAL MASTERPIECE OF THE 
LOUISIANA PURCHASE EXPOSITION. 

BY "fHE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
It is not often that the photographer is presented 

with such a fine opportunity to show what the camera 
can do in the reproduction of architectural and land-

Engine and Tenderl1weigh;163 tons. The turntable is 70 feet long by 5 Ieet deep. 

161  

Visitors to th e  fair who have seen the famous archi­
tectural panoramas of the Old World do not hesitate 
in pronouncing this scene the most beautiful and im­
posing of them all. It is an artist's dream, and like 

a dream it must soon vanish ; for the wrecker and the 

j unk man are already estimating what it will be worth 
to them as rubbish and old lumber_ 

To enable our readers to preserve a memento of this 
scene, we present the accompanying double-page insert 
of what is certainly the finest scenic effect in the 
whole of  the St. Louis Exposition. 

EXPRESS ENGINE AND TURNTABLE IN OPERATION' IN THE TRANSPORTATION BUILDING, ST. LOUIS WORLD'S FAIR. 

together vertically and laterally. It runs upon a base 
which is  12  feet in diameter, and it stands 4 feet above 
a hemispherical mound, erected upon the floor of the 
building. The engine is raised sufficiently for the 
driving wheels to clear the track by 3-16 of an inch, 
the supports consisting of four heavy castings, which 
reach from the rail to the engine frames, to which 
they are bolted. The driving wheels of  the engine 
are run by an 18-horse-power electric motor, the 
wheels being carried in Babbitt cellars in the driving 
boxes. The turntable is  also rotated by an 18-horse­
power motor, the current being taken by two bus-bars 
which extend around the base near its top. The 
mound upon which the turntable stands is painted to 
represent on one side the "Big Four" route, and on 

Copyright 1904 by Louisiana Purchase Exposition Company. 

scape effects as is provided by the prodigal wealth of 
architecture, statuary, cascades, and floral landscape 
that renders Festival Hill the chief glory of the Exposi­
tion at St. Louis. Festival Hall and the Cascades are 
b eautiful at any hour of the day ; but they are seen 
at their b est when the sun has passed the meridian 
and the afternoon is well spent ; for then it is  that 
exquisite contrasts of l ight and shade serve to accen­
tuate the rich profusion of detail in the bUildings, and 
cause the statuary to stand out in all its pure white 
beauty against the rich green of the sloping lawns, 
and the brilliant coloring of the flower beds ; while the 
shafts of sunlight that steal through the many­
columned stretch of the Colonnade give a touch of 
rainbow beauty to the fountains and cascades. 

FESTIVAL HALL AND THE CASCADES BY NIGHT. 

Equally beautiful in its way is the night effect pro­
duced by the electric illumination of the Cascades and 
s urrounding buildings ; and that the crowds at the 
fair appreciate the illumination is proved by the fact 
that at the appointed hour for the display, which is 
set to take place in the last glow of twilight, vast 
throngs may be seen pouring through the many plazas 
to the great Court of  Honor, from which the illumina­
tion may be seen to the best effect. The thousands 
of  incandescent lamps are brought up gradually to 
their full brilliance, brightening from a dull red to 
an almost dazzling white. At intervals the lights on 
Festival Hall and the Colonnade are changed from 
white to pale green, and then to a ruby red. It is a 
picture that once seen will never be forgotten. 



DISPELLING FOG BY ELECTRICITY-AN EXPERIMENTAL 

PROOF. 

BY A. FREDERICK COLLINS. 
A series of remarkable experiments have just been 

concluded by Sir Oliver Lodge, the eminent English 
physicist, who has been able to demonsrate by an in­
genious method of his own devising that smoke, fumes, 
and fog may b e  dissipated by electrification. 

The most recent trials have been conducted on a 

Sir Oliver Lodge's Experiment in the Dispersion of Fog 
by Electricity, Conducted with a Bell Jar Filled with 
Artificial Fog. 

scale approximating that which would be required in 
practice, and by 'means of apparatus to be described, 
Sir Oliver succeeded in clearing the air of a dense 
fog lying within a radius of 150 to 250 yards by the 
aerial wire used to project the electrical energy into 
the surrounding atmosphere. 

While these very interesting successes in a new art, 
dEstined to become of commercial importance, are un­
precedented in scope and character, still there is a 
histor :r baok of them which clearly indicates that great 
discove ries do not come wir'h a single bound. 

The first reeorded experiment tending toward the 
solution of the dispersion of fog, smoke, and fume� 
was made by Tyndall in 1870.  He found that when 
air laden with dust came in contact with a hot body, 
a space was instantly cleared of the foreign particles. 

This phenomenon can easily be reproduced by per­
mitting a ray of sunlight to penetrate an otherwise 
darkened room immediately after sweeping or dusting, 
when each particle of dust may b e  clearly seen ; if a 
candle or hot poker is held beneath the concentrated 
beam of light the dust is instantly dispersed. 

It  must not be inferred that the dust-free space is 
in this case v ery large ; on the contrary it is confined 
to a very l imited area. That there is anything mys­
terious in this apparently simple process, the veriest 
tyro in physics will deny. Yet Tyndall found the 
phenomenon sufficiently perplexing to give his best 
thought to it. As a result, he devised an ingenious 
mechanical hypothesis to account for it.  Briefly 
stated, he assumed that the air was forced upward in 
convection currents faster than the suspended dust, 
which in consequence was left behind. As an illus­
tration of the complexity of the problem 

a contemporaneous English worker 
with Tyndall, Dr.  Frankland, next sug­
gested that much of the visible dust 
consisted merely of moisture, and that 
when this was dried by the applied 
heat it was rendered invisible by th e 
applied heat. 

Both the novice in philosophy and 
the eminent investigators were wrong 
in their deductions as to the cause ; for, 
as Lodge has since pointed out, all 
kinds of dust which is neither volatile 
nor combustible undergo the same pro­
cess of elimination. I n  accordance with 
the facts, then, a new theory must be in­
vented logically to account for this ac­

tion. 

Scientific American 
strikingly original experiment to those previously 
made by substituting a lump of ice which he held over 

the dust-laden air for the hot poker held under the 
suspended particles, as in the test of Tyndall .  

T h e  result w a s  surprising. The temperature of 
the ice caused a dust-free space to be form ed, the 
dark plane of which was bordered by bright fringes 
of' dusty air of great sharpness. Here the experi­
ments rested until 1883,  when Lodge, with a co-worker, 
Prof. Clark, repeated all the tests in order to ascertain 
the why and wherefore of the ph enomena presented, if 
possible. 

Numerous trials were made wh ich disproved Lord 
Rayleigh's suggestion that the d ispersion of dust 
might be due to the curvature of stream lines and 
centrifugal force. These abstruse explanations need 
not be considered here, tor, however interesting, they 
were speedily shown to be fallacious. Suffice it to 
say that in the final analysis of the physicists, Lodge 
and Clark, it was determined that there emanated 
from the hot or cold body a molecular bombardment 
which drove the dust away from it. 

This theory wlils good as far as it went, but then, in 
logical sequence, another question of greater import 
immediately arose as to what caused, primarily, the 
bombardment of the particles. It was suspected that 
the cause migh t  b e, and most likely was, o f  electrical 
origin. 

I f  to electricity was really due the origin of th e 

dust-free space, the experimenters readily saw how 

it was possible that the air in streamin g over a body 

of a d ifferent temperature than the air in which it 

was immersed might b e  electrified ann the dust in 

consequence expelled. The experiment was tried ; a 
rod was charged with electricity to several hundred 

volts, when a barely noticeable effect was observed. 

W h en the rod was positively electrified the particles 

were repelled; showing a sligh t  extension of the du st­

free coat, while a negative charge of the same poten­

tial produced a contraction of the plane to a slight 

degree. 
By connecting the terminals of an electric machine 

to metal points in a box and filling the latter with 
smoke instead of dust, the experiment was repeated. 

AERIAL 
+ 

HEWI T T  
INTERRI/PT£R 

TRANSFORMER 

i MTER�m 
�lectrical Connections of the Fog Dispersing Apparatus. 

The voltage of the electric charge was enormously in­
creased, so that a brush discharge resulted, when an 
extraordinary action took place within the confines of 
the box. The smoke was rapidly dissipated, rapidly 
clearing the entire box of smoke. The brush discharge 
referred to is a faintly luminous discharge from a 
pointed or small rounded positive conductor of an 
electrical machine or an induction coil and is some-
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times called a connective discharge. The brush is 
caused by the accumulation of electricity forming a 
high potential charge of so great a density that it  
electrifies the neighboring particles of  air which,  driven 
by electric repulsions, fly off carrying part of the dis­
charge with them. This fundamental experiment of 
discharging smoke by electricity was repeated again 
and again by Lodge and Clark, who filled the box with 
all kinds of smoke, such as tobacco, camphor, turpen-

Bell Jar One Minute After the Experiment, Showing Its 
Freedom from Vapor. 

tine, magnesia, brown paper, steam, lead and zinc 
fumes, and the volatilized products of combustion of 
many other compounds as well as the fumes of metallic 
substances and aqueous vapors. 

Whatever the nature of the exhalations might be 
when the electric energy from a high-tension machine 
was discharged into it the dispersion of smoke or 
mist was quickly effected. Better to observe the 
action of electricity on foreign particles held in sus­
penSion in air a bell-jar was employed. In some 
cases the negative pole was connected either with the 
ground or with a disk of metal in the bottom of the 
bell-jar containing the smoke, in others a double set 
of pOints was employed, 8ach of which was con­
nected to the opposite poles of the machine. 

A number of striking results were obtained by 
varying the substances used for vaporizing and the 
arrangement of the di scharge points ; for instance, 
when inorganic dust, inlch as finely-powdered mag­
nesia, was charged electrically the particles as�umed 
a positive and negative polarity which attract.ed each 
other until minute balls were formed when they were 
projected against the sides of the glass jar with con­
siderable force. 

Again, when a pair of knobs were empl oyed to elec­
trify the air the lines of force acting on the dust par­
ticles were clearly defined. Sir Oliver attributes the 
cause of this remarkable action to electrified or polar­
ized particles attracting each other just as iron filings 
are attracted by the inductive effects of a magnet. An 
experiment made by Lord Rayleigh on the electrifica­
tion of water jets seems to verify this theory. He 
found that when a stream of water from a vertical 
water jet having a small opening is projected into the 

air it falls in exceedingly minute drops. 
forming what is called spray. If a 
stick of seal ing wax or a glass rod is 
electrified by brisk rubbing and either 
of  these is then held in close proxim­
ity to the place at which the jet of 
water breaks into drops the misty par­
ticles will be attracted to one another, 
until large drops resembling those of 
a thunder shower are formed. 

From these facts Lodge concluded 
that clouds could be likewise converted 
into rain by the process of discharging 
electricity into them ; indeed he demon­
strated it by electrifying a cloud of 
steam in a bell-jar when the opaque 
vapor was rapidly changed into a fine 
rain resembling Scotch mist, when it 
was precipitated to the bottom of the 
jar and so disappeared. 

Ten years elapsed before the experi­
ments of Tyndall were repeated .  This 
time it was Lord Rayleigh who bent 
his energies toward establishing an ex­
planation that should fulfill every condi­
tion demanded by observation and rea­
son ; but with all his keen powers of 
penetrating the mysteries of nature he 
could not devise 3, satisfactory theory. 
Lord Rayleigh did, however, add a 

6tATIG ELECTRIC MACHINE USED IN EXPERIMENtALLY DISPELLING FOG BY 

Leaving the fascinating subject of 
rain-making for another time and re­
turning to the subject proper, it should 
be stated that all the foregoing experi­
ments were made some years ago. 
Recent1y, however, Sir Oliver con­
cluded to make a practical test of the 
dispersion of fog by electricity. To ELECTRICITY. 
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accomplish this task an insulated wire was led from 
th e laboratory o f  the university, B i rmingham, E ng­
land, to a flag-staff on the roof ; th e wire terminated 
in a number of fine points and as widely separated as 
possible.  T h e  base of the wire was connected to the 
positive pole of a high -tension electric machine. 

The aPPOinte or compl ementary pole was laid to 
the earth. the system resembling very much a send­
ing station for wireless tel egraphy, except that the 
spa rk-gap was not utilized, since this woul d  have set 
u p oscillatory currents, wh ereas the desired obj ect was 
to keep the wire constantl y 
cbarged with positive elec­
tricity. 

When the dense fog had 
enveloped the building with 
a eloak so thick that th e eye 
could scarcel y penetrate it 
fo r more than a foot o r  two 
the professor and his asso­
ciates mO Llnted tlte roof 
whi l e  an assistant was left 
in charge of tlte high-ten­
sion generator. 
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wedges are provided with teeth designed to be engaged 
by a suitable tool s o  as to facil itate moving the wedges 
l engthwise in opposite directions. The tool may con­
sist of a key having teeth formed on its shank. The 
bearing p rates are formed with interlocking s i d e  p i eces, 
so arranged as to permit only a limited sliding move­
ment of one plate with the other. To l imit  the out­
ward movement of the wedges with relation to the 
pl ate, the latter are provided at opposite ends with lugs. 
I n  operation, after placing the form in the chase, the 
quoin is placed therein in the usual manner, then the 

steer the boat if necessary oy the two screws, should 
the rudder become deranged. A Ilew system of auto­
matic bilge ejection h a s  been adopted which is capable 
o f  dealing with vast quantities of w ater with very 
l i ttle expenditure o f  power and which is quire auto· 
matic in its action. The engines are fitled with h igh· 
tension synchronized ignition, aeeumulators, and 
coil,  and the motors are started by til e simple opera­
tion of a switch. E ither engine can be started by the 
other.  

For the Internati onal Cup race o:ff Cowes there were 9 

When the s ignal was 
given and the machine had 
aUained its maximum 
wOl'ldng velocity, the elec­
trical en ergy was l iterally 

" NAPIER II.," A CONTESTANT IN THE INTERNATIONAL MOTOR BOAT RACE. SPEED, 20 KNOTS AN HOUR. 

boats p.niered, of which 5 
were British, 3 French , and 
1, the "Chall enger," was 
from the Unitt�d States. In 
the preliminary trial s two 
boats,  "Kapier 1 1 . "  and 
"Nap i er s Unot' ,"  proved to 
b e  superior to their Bri tish 
competi tors, and a l though 
"Napier I I . "  at times show­
ed better s p eo(] thaTv " Na­
pier Minor," the l atter was 
sel ected to meet the ],' rench 
boat "Tri' fle-a-q uatI'o" in the 
final, whieh she won. S h e  
covered til e 7 . 8  mile;; eonrse 

The towing tealS of full-sized modcjs on the re6nits of which this boat was patterned were i l lustrated in our issue of May :;1. in 2 3 m .  3 s .  as against a 
time of 24m.  27s .  for th o 

French boat, the winner ' s  speed being a bout 20 knots 
an hour. The prize, however, went to the French bO<1t 

poured from the el evated points into the surrounding 
fog. The result was as grati fying as it was remark­
able, for the fog cleared away in tho i m mediate vicin­
ity of the po ints leaving a spa".8 absol utely el Bar.  

To put into effective operati on th i s  seheme of de­
fogging tile atmosphel'e, S i r  Oliver  proposed Unt sta­
ti ons be erected on either side of the Hi veI' lvlersey 
wllere as a result of mnch fog there are many colli­
s i o n s .  Static electrie maeh ines, whil e giving the requi­
site high voltage, do not give a sufficient amp erage, and 
th e energy from induction coils is also too limited.  

To overcome these objections Lodge p roposes the use 
o f  an alternat i n g  current generator, and raising its 
voltage to tile proper potential by means of a trans­
former ; to the terminals of th e latter a Cooper Hewitt 
mercury vapor interrupter is interposed and from the 
electrodes of the latter connectors l ead to the aerial 
and earthed wi res.  

S uch an apparatus could be installed w ith profit 
along the North and East rivers in New York city,  
and i t  would require but l ittle energy to clear the 
Chicago River of fog,  besides otller places innumerable. 
Vessels could use th e apparatus with telling effect and 
by its means many of the d i sastrous col l i s ions could 
be averted .  

... . . .  ., 
QUOIN FOR LOCKING TYPE FORMS. 

A patent has j ust been granted to Mr.  Will iam V. 
Crocl{ett, of Corsicana, Tex.,  on an improved quoin 
for locking type forms. The quoin d i ffers from the 
ordinary in being provided witll beari n g  plates, which 
are so connected that by a s l iding movement of the 
wedges the plates will b e  spread apart without l ength­
wise movement. This arrangement, it will be evident, 
prevents any movement o f  the type, as sometimes hap-

QUOIN FOR LOCKING TYPE FORMS. 

pens, when the wedges engage d i rectly therewith . The 
accompanying i l l ustration shows the quoin in posi­
Can, and also shows a perspective view of the bearing 
pl ates. T h e  wedges, it will  be observed.  are each 
formed with a Il eel portion, the heel portion of one 
wedge having sliding engagement with th e inclined 
s u rface o f  the other wedge.  To prevent l ateral move­
ment of the wedges, one relativel y to the other,  the 
h eel portion of each wedge is provi d ed with a channel 
to receive a rib orC tlle inclined portion of the other 
wedge. On their inclined o r  adjacent surfaces the 

wedges are operated by tile tool to cause the b earing 
plates to spread apart and thus clamp th e type. 

THE INTERNATIONAL M OTOR-BOAT CONTEST. 
" NAPIER 11." 

A short time ago we described in the SCJENTU'IC 
A MEIUCAN a series of experiments that had been car­
ried out by Messrs. Yarrow & Co., of Poplar, London, 
to determine the best form of hull for high-speed motor 
boats, and we ill ustrated the type of craft which 
caused the least distu rbance of water when traveling 
at h igh speed.  

The Yarrow-Napier launch 
wll ich was built t o  compete for 

herewith il lustrated, 
the I nternational Cup 

in England, is built upon the results achieved from 
those trials. I t  measures 40 feet over all, 40 feet 
water line, and has a beam of 5 feet. The hull is con­
structed throughout of steel.  The boat has a straight 
sheer line falling from the stem to the stern . There is 
an ampl e turtle deck forward and a nearly flat deck 
aft. The tumble-home top sides aft and the s ubstantial 
wall-sided bow give an impression of stab ility and 
speed. The decks are of steel and the rudder and "A" 
brackets are steel forgings. The two gasoline motors, 
w h ich are of the Napier machine racing type, d evelop 
9 0  horse-power. They are carried on a substantial gir­
der run fore and aft of th e boat and are also attached 
to the side o f  the craft on sp ecial frames. Thus the boat 
and moto r are absolutely tied together, and experience 
Ilas d emonstrated that this meth o d  of securing motors 
and thrust block is quite satisfactory. 

Til e  reverse gear for the starboard engine-the boat 
iE) fitted with twin screws-and the thrust bearings of 
both engines are in metal box-shaped castings, also 
secured to the motor girders. These boxes are filled 
with oil ,  and being quite waterti ght enable the bear­
ings, especially the thrust bearing, to run entirely 
submerged in oil.  The engines are connected to th e 
shaft by Napier metal-to-metal marine clutches, which 
run in oil and are operated by pedals actuated by the 
steersman, tllus placing the boat under his complete 
contro l .  

Th e exhaust of t h e  Napier water-jacketed exhaust 
system, and the exhaust receivers and pipes are kept 
quite cool throughout their entire length. The water 
ci rculation is accomplished by two pumps for each 
motor, which by means of transfer pipes and cocks 
can be connected together.  I n  the event of one circuit 
breaking down one pump serves to supply the water 
j acket of the engine, and the other supplies the water­
jacketed exhaust. I n  addition to these pumps auxiliary 
hand-pumps are fitted which can b e  immediately 
brought into play when requ ired. The gasoline reser­
voir is also water j acketed and is carried aft, with the 
direct supply tank for the motors placed forward. The 
gasol ine i s  pumped up from the reservoi r  to the supply 
tank by means of a hand pump, and the overflow sim­
ply runs back again into the store tank, and ind icates 
wil en it is doing so in a gage. The lubrication is  triple­
cate, drip feed, splash and forced lubr ication being in 
operation simultaneously. All bearings thus have 
three d istinct methods of oil supply. The lubricant 
i s  carried in a store tank and is pumped by hand to 
feed whatever part is required th rough pipes leading 
from a distributer. 

The steer i n g acts d i rectly from th e wheel to the 
rudder qnadrant without any intermediate pulleys or 
(urns i n  the wire.  Tllis  produces pract i cally tile same 
result as till er steering and is extremely sensitive in 
operation. Attached to the engine is an instru ment 
board to which all regulators and so forth are brought, 
so tllat everyth ing i s  immediately b efore the engineer, 
and he can manipulate the two engines to a n icety and 

on a technieal protes t .  
---------.�+-..............---,-----

IMPROVED VARIABLE SPEED AND REVERSING GEAR. 
I n  the accompanying i llustration we show an im­

proved [arm of variable speed and reversing gear, in­
vented by Mr. John B usche, of 1 7  B rown A venue, 
Tu rtle Creek, Pa. The gear will  p ermit the convenient 
reversing of the motion and varying of th e s p eed, 
both forward and backward, without requiring stop­
p i ng o f  the driving member. The driving member 
consists of a disk on the power shaft, with its upper 
face studded with pins.  The p ins are arranged in 
concentric circles,  and are secured to the disk by 
means of tapered shanl,s, which enter tapered open· 
ings and are held in place by split rings engaging 
grooves in tile shanks at the under side of the d i sk. 
The d riven pinion i s  mounted to turn with and slide 
lengthwise on a shaft running at right angles to the 
power shaft. The pinion comprises a hub adapted to 
slide within a body portion which carries the teeth. 
The teeth are formed with inwardly-projecting tongues 
ad apted to co-act with the inelihed walls of an annu­
lar groove in the hub and thus be withdrawn within 
the pinion when th e hub is moved lengthwi s e  relatively 
to the body portion. A sleeve mounted to slide on a 
shaft lying above the pinion shaft is formed with a 
sh ifting-fork adapted to engage an annular groove in 
the body portion of the pinion. This s l eeve is provided 
with a locking pin adapted to engage o n e  of a series 
of notches in the shaft,  and th us hold the p inion in 
engagement with the corresponding circle of pin;; in th e 

IMPROVED VARIABLE SPEED AND REVERSING GEAR 

clriving wheel.  T h e  sleeve also carries a forked l ever 
which engages an annular groove in the hub. 'vVhel1 
it is  desired to vary th e speed, the forked lever is 
op erated to slide the hub within the body portion of 
the pinion,  th u s  wi tll clrawing the teeth within the 
pl llJOn.  The l o (�kiug p i n  i s  t.hen raised and the sleeve 
with the pinion is sh iftE,(! 10  the desire(\ notch on the 
shaft.  The forl, e d  l ever is now moved back to proj ect 
the teeth whieh will  then engage w ith the d es ired 
circle of pins. I f  the pinion i s  moved past the center of 
the wheel its direction of rotation will  be changed. 



Scientific AD'lerican 
RECENTLY PATENTED INVENTIONS, 

E l e ctrical Dc vi(·CiiOi. 

J:A SJ'� 1,'OR ELEC1'ltICAL W I X'I' UUJ S .  �L, 
::S'l'lG 1 N H.ffiUUJi:U-, New York, K. Y. 1..'he invention 
fP li l l p s  Ino r8 particularly t o  au insulating base 
I l h('(t for sw i t chboaf'(ls and smal office-work in­
H I  t ' ! lm('ut  H.  T h e  ('onstr u(' t i on is s u c h  t h a t  lhe 
b i ndi ng-po s h; and other n1 e t a l l i c  mell1bers 
llt O l l ll l  pel rigidly u p on t11e baHe cannot b e  t Uill-
1'<' 1·" ,1 \1 i (h n o r  release ihe wire within ihl' 

I act w i t  h I he a llIl osphere during the cooling 
l)J'(,l.('e::.;s. 

1'1(OC}JR S 01,' SE PA ltATING I�LU1]) POR­
TroXS ],'IWM S OLID 1'01('1'1O.:\ S 01" FATTY 
SUD ;-j TAX C ]� S .-'Y. B. I(E Jut-, l\ledfo J' d ,  :;\las8. 
In this c a se the inven tion l'ela t<'s to a p 1' o<..:ess 
lor Hepa rat ing oily tlnid p O l' l ion� :from the 
<":OlH]Hll' u L i \' \  1 ,\  f,ml i d  p O l' t tons o f  fa Uy snb­
s l ancPR, H11('l1 a s  i a l l o w, l a r d ,  e t c .  )1 1' .  Kerr 
ha� nl�Hle the d l � c o \'e l''y t h a t  a �ollltion of 
papain, a f:mlJ F, l anc(' ma dp fJ'(Hll Lhe p apu w­b n s \ ' , By cPl' tain means, a slot p r events iht' L r t-�(' and lut\ ilu4" IJl'Olh' t' ! i i� s  ana l ogo lls lo ihose 

llH'lll LH-' I' H fronl turning rela tively to the in-
o r  pepsill ,  i s Vf' rj UN,'fl1 l whe ll l' l llp loyed in a �I i ! d 1 i on . "'ire:') once in p m ;i L ion lliPUli S l'i:· U· p ro <..:eR S fo r  Ca IT} illg 0 1 [ 1  1 h i M Tll I l '!Hme.  d p l' t IH' se ve l' a l  pari � p racti ral l y integral and 

a V d i d de f'ectiv('ncss of conlaet w i t ll in tIl(-' bd se , B IU<J E (  � II  - LOA V I N U F 1 H I'� �\ It 1\I. �\... . 
TI l ( '  \-\' i l'(, h; w l 'ap ped around tlw members,  fo l - I ell cell lr, B ahIa , H ]'a� i l . 'l' lH� tJ tl l'p O�(, of the 
lO W H  ('o n L o tJ l' of gl'O(}v{'s,  and bends � o\Vn wal'(l l in

<
\ e�ll<-�1' �: :� l:'\ ilYlPI,if} 

T 
n.l �d i.rul J l',�)\ P tl1(' . b t' ('f-'C,h 

i n t o  l hp H l o l \\ h ose de p t h  f' rwlJle� I t  to f'n - I l O.ldlno iu e.H lll fOl "dl l d l  d v <lt P n t  h d d p r e­
gUg'e it ll O r t i on of the in::-ml a tio n  notwl lh- vi ou s J y lJeell gran ted 1J i m , l l l e  CU1l81 1'uc l ion 

s tand i ng' tht' P 1 ' (' HPnCe of t he "  i r(' in th e  slot.  he i ng l-'l..w h t hat the ph o te tl In't'('eIl hl o ck i N- P l'O-

pn r]\j 'r r N G  TE LEG U A P I I .--.T .  lJ. 'YIIl'1'E, yi d,'d ou l y w i lh a Hj) l' ing ,(, (:Il t I ()� k(l lla mUH' l' , a 

GO ( i l a nr i cal'{h� Gardens, London , Eng, -:\11' . spal'  f01" the ha lllIll(' l' , a �lL" llg-P J n  
,

�\lld a l('Y('r 

\\' I u t p ' s i n \ p n t i on h a s  I'O i' i t s  objec t t h e  p l'O - ('ont�'ol l('
.
d (' a m  fO

.
r cotlC lng t h�' , 

lU1fnllH�r and 

v i s i on o j" llw ans for l'otating the axle which I ho l dIng 11  l o(' h,.<'d III (' o( !\pd p o /tI l toll un l l l PUl'­

C d l' ri P S  nu' typ e ,"vhepl  or l j pe \vhee l s  or t ,) pe _ 11 1: O SE' IY relpa :-: ed , l ed 1w ing t, l 1 l-' ( 0l1 H ! l l1 1 t i on of tIl(' 

('\ l iud p l' hv t'lf'('tl'o.lll ec han i c a l  dp v i ce� ( o n t r o l l p d  frame and IJ�()(  k t o  8tH 11 1(' w ll <ll  1 � HN 1 (} I PIHh'J' 

u\' a 1(' \\; ( i n'u itf-3 so t h a t  the openin o' and po s8 ible the H i lIl ' S I <-,p aj l' 1 1 \  (j l! \ V 1 so n o f' or 

(' i ( ,:-dtlg; o f  i h('se fp�v cir{'uit s �eparaLely ;n d  i n  dinuI Y i n t i' I L�, {-'n( e ,  i n  � h o r L  ii llW :l Jl d on 111(' 
\ a ] , j ollN ('oIllbinutions lIlay b e  used t o  l'o t a t e  H e l d  if  necessary.  

U,,' a x il' lo many diffe" cnt degTe('s a n d  to p r o- D E I' l e l': FO il llOLI ll X U  (' ,\ \ 1 ) L I'; S .  ] e .  I\" . 
\ I d p  ror i h(' v r i n t lng of many differcn t c hn l'- C { ;t'1' I :-; S) B a k e l' C it y ,  0 1'(' , rr'!Jp i J U P l'OY(,IlH'nt 

( · 1 ; :\ "]' I t.\ L  R Y :'; 'l'E .\f. - W. 
K ' ; I , I . ' , li nd G. E. rrHTTx�a .. L, G n-'en sb n rg . Pa. 
rl 1hp i mj) I 'o\'{' llw n t  o f  thPNP inyen t o n;; rE'latf'� t o  
t � ' I I' j l l l O n y ,  t h C'ir  pa r t i c u l a l' olljPct l)(' i n ),;  to IHO ­
d l l t ' l '  a N i m p l e' ,  r e l i a  b l (' ,  a n d  (,{tkipnt RysLem in 
\v h i ('h a powcl'-dt'(' u i t  is antomati eall y pm­
J J ! o,v(-'d f o t' energizing tlll' individ n al ringing­
ci l ' ( , lI itd  and i n  \vhj ch U l l  i m p l' o v(' d L:o n t u ('t- I 
box i� eonne cted w i th each indiyidna! swiU'h­
hook. 

OJ' Interest to FarDlers. 

h a H  1 0 ]' it� p ri nci p a l  o tJ j (' ( ' 1  1 0  O \ P l ( O ll1 P n n ll1('l' 
o n s  disad\ufJ hlget� al  �f'l](lill�; ( h {' U�(� o f  o l h (' I' 
deyi('ps hHlw r t o  dp\ i �e(l , a n d  t o  p r ( )y i de a d p, ­
,,1<'(. \\ hi cll is R i nl!) l p  j ll ( 'On s t r l H ' ti O l l ,  iupxpen­
sh'e to lIw ll u f n t' tnl' c  <I u d  V O NR( 'sr:;ing t h e  en va­
( i �J fOl' hHlg a n d 1 ep pa t cd � {' r Y i ('p .  It  I N  
admit  a b l y  slli t p d  for tIl(' P 'HPO :\(-' S o f  miIH'l'H 
whpH at w u t  k in m i n e r:; ,  a s  we l l a s  t o  others.  

W H E K e l! . 
In l h i � iw�t n H(,t' 1 11e  in vpn l i oll l'(' l a t p s  to a 
wl'('11 l'11 uf t h a t  (· l a s s  i n  \\ h i eh the n u t  8ock('t 
b in thp, fOI '!1l of a l'u t ch p t a u d  UlC' body of 
the \vrench (,�l IT ips a (log- (' oad i ll�' v\ itll tIlt' 

g.\mltGK'i C Y  l" llm-8CHIQl�N, - - W, M. 
CONHA�, )larsbal ltown, Iowa. Presuming that 
the V\ a l l  c a r rying tlw proscenium-arch i s  of fil'e4 
proof con s truction, lUI'. Conran' s inyention is 
intended to p rotc('t the p nm CeniUl11-0ppning of 
a stage and to effed u a l 1,V an(l instan taneously 
e l i m iuu lt· tIl(' dangPl' of Ul'(, p a ss ing from the 
s t age to the auditorinrIl , <l n d  i t  i s  a l s o  d e ­
sjgned to p r('ven t 01" lllO d i iy t ll e  (' ffe c t  o f  gases 
I'c-o ching' t11 e  audiPllee iil tIle case of an ex­
p losion on the s tage. 

C O PY-HOLJ nJ1t .-- �\.  It. I ) I ]�\ HBOlC\, Bir­
minghum, A l a . ThE-' i n v('n U uu l'(' l a L e �  t o a 
device in tpndt'd t'HlJPC' ially lU1' u s c  in ( 'OIlIH'('­
liun with typewr i t e r  cau i up t H  t o  h o l d  1 1lp cop y 
in posi t ion 10 1)8 l'Oll YPIl i PIl t ly read by 01(' oJ) 
p r a l ol'. I t i n v o l \'e� ( 'f' l' l a l n  llo \Tp l l (' a ( ll l't-' S of 
(' O Il N t l'lH' tioll " d l h  J'('Mlw e (  t o  ( he C Ol\\ JlO l dt' l' 
}) ( r  8 e  n n<1 110 \'(' 1 l't u l ul'l's o f  u l' l'ungP111 P n L  rP l a 
ti v(']y 10 l h e  1 .I IH'wIi tl' r to 1 , 1 (' an d ca b i n l' t .  

G O LD LEAF (' o " ] )f·J X � };It .- .T. n.  ]fOIW,  
Sonw l'se t , O h i o .  rrhi s  i mp l'O Yl'llH:'n t  i s  i n  1 h<J 
n a t  lll'(' o[ a {' OlHh'll l-1{' l' 1'01' tlH' goldioil ufjed in 
fi l l ingN . '1'hp con<ip n H f-' l' COI1lJl I' i �:'H-� S  i wo :'W L: lions 
R l i d a b k  l' p l a ti v el y to eueh o l her and V ro v i df'd 
w U h  oP Po Hing Bhon1ders and IDPans for vary­
i ng ill(' (,xp o�t-'d o r  olwrat illg �mrfu {'(' of one of 
tll(' slw n liJers,  whel'(-' hy i t llW J' lw eonformed t o  
l he PX 1 Pll L of ttl{' OIJIH JRing shoulder and in Lhe 
('OIl N t r ti ( l i on ])1'.  11\11'<1 a rrangps for op era t ing 
the m e a u s  fo}' va rying the oIH' l' u t ing surface 
of O1H' Hh on ldv r by the o Ul Pr.  

Y. In this pa tent the iJl \' {'n ti on h a N  1 0 1' ll H  ou­
jec t ihe p rovision of a nt'w aud i mp l'o vpd HiLoe­
I:-H�e ar ranged to pf'l'lniL of qn i('kly l acing aud 
u ll l aeing II shoe and for holding the lace se­
('ul'C' ly i n  place on the eyelets,  studs,  or o ther 
I U ("l'-relainers of tile shoe when ihe l a l ler is  
l a c e d  up. 

C LO fl l  TIE  FOIt DO'l'l'L]1; R  OIt OTH E lt 1 (1']­
C I�1PTACLB K- -C. ]\1, Y () U � G-, H an li�ruw:b-;('o, 
( n l .  T h e  obj e e t  of )11'. loung'B inve n l  ion i �  
t o  p rovide noyel details of constl'll<: Li OTl fot' a 
bo l l  Ie  o r  j a r  e ] o s lll'e wllieh w i l l  infallibly ' h o w  
w h p ll  t h e  {'on teu ts of Lhe rec<-'Dtade IHlvP b r l ' n  
pa r t i a l ly o r (,lltil'<)Iy rc m oyed , this lw i ng ex­
pO:-;t"'a 1),Y t he l'e tention \vUllin tIl(' bo t t IP ur a 
sf'a l iug-p l u g that i� a n  i mpo l' t a nt detail  of lhe 
i m p }' lh e -d b o t t l e  01' ja r dOHU l'l-' , 

\VI: L L - I ' O ]  :'; '1'. �"'. 1'.''l'�'''H"(lN Cenlral City 
N" ll . rr'h(' p r incipal oh,jp c t s  of 

'
tht' i n \,t' n t i (;� 

:tl'(' Lo inn'eusp the 8 l l'('lI g t ll of I I \(' � t J' a ill(, l' v a l' ! , 10 Sd a n ang(' t h e  p d J  L s  t ha t the :-:(' 1 '( 'i 'n 
may [w ('(l N t !� l'ea ched i o r  l 'P}l u i J' U J' J'P IH' \\ a l ,  
and t o  u tl , d in a fl'cP H o w  of \\ a Lcl' l h l' o u g h  L h e  
voin 1. 'I l l (' i n ven t or in a t t a in i ng LhpNe f'ndH 
\Vl'U P N  01t(' 0 ] '  n p l u r a l i ty of IHj i'I' S of �l'l l'('n 
t;pij a l l y  H i o nlld the illll l' l' lll' t' [o ra U'd t ! l tH',  I lw s 
ge l t ing far g l l'a l (' l' ��t l'ellg l h Lh an u U a i np d \\ lH 'U 
( he S(, l'�'l']l j '""J ] ) 1. 1  u n  bilWl I l' ,  tlllll I tt' lOl' lll :-;' t h e  
o ll i f-'- l' pE' l'fo!  a l '  d l ube i u  i \\ 0 (lJ' l l W J'i...' l Oll g i  
t 1 ,di l w l  � P (  ( l ()u l"l  rl'll) ( ) \ al l l,r i a N l (' n eti jll p l a <: ( ' ,  
t lh ," l'Pu:l i l y  l't'H('h illg" l IlI' � (T(,i'n for l('p<l i n� , 
c l e .  

l 'Il 'L-Y;!'l;:': (, lJ .-L. II .  l ' r. I l'i K  a l l Ll .\. t ' .  

ItE l -:\F(Hl( 1 E , - .T. I( Fn.\..N C IA, D Hue Leonard 

UI:' Vjnci, Paris , Fl'f1ll \ e. This inY{'n t ion 1''2  
1 < 1  J (\� 1 () mH �tH,  spa l' R ,  I n  elders, fishing-ruds, oars, 
and otlH-'l' bl'eaku1Jle a l't k l e s, The f(' n Lul'€s 
a l' (' inc t 'easpd s t l'ength ; wll a t (-' v t' r  ;.,una l l  addi-

l ' L, \�' (\: , lLdcl le� t (' r ,  )l1nn. rl�hi s ill \ l' n t i oll 11 ,1 � 
. . .  

� . . 1 <'1(, 1 ('Il('e 10 unpl'c'\ ('lli ('ll l �  In w rendH:,ti. a lld t l
.
()p a l welghl 1 � n dded by tIH' /llln Htccl s lnVf1,  h a t-;  lUI '  ] j 8  ou j l  C' [  tJw p l o \- i sion of l11('<1 11 H n u v d  blll(1in g � .  e t e "  ] S ('onn t crbn ] a n('(' d by Lhe s a fR I ·  1 . 

I 1 I ( ( .  ! ,' 111 (' 1:1  I n (  c �  l' 'iY Ip r (' )y l le OU 18 rl'll (  e l'(:'u D' l t  118e o f  1 Itt' vpr:,r l i ghh' N 1  \\ O () <1S Sll('11 aN p op l u  l '  : 1 . . , . 
. . ' , ouly (l!!lCk Hl a C' l l on to l 111 P l' O H ' d  d('g J't'p 0 \ ( ' 1' t he s t n p H  b t'lng tenlJ)f' r p d  i11()l' (mgltly and all  :si Lli lnr de\ i C'{'t; kn(m ; n  to u ,s{',  bll t  i ll  lh_ i n " 

(' v{,llly in I he {'<J i l  a r e  llUh h s t l' (mgP l' than 1 he i r  
g 

ada p t e d  for udjllstment a n d  more plTe<:1 h e eqn i nll pll t  \vei�bt in stp('} Lnul' ft, llIl ; nIP mock s g rip ping of the pipe, 
of aetiun can iJe ('ompa l'('d t o  ::-, h i p  m a s L �  Htay � , 
" i l lt l 11e a d ' tmtnge tlla t I ll " .\"  a r t'  indl'pelJ(l,> n r ,  � 1I'1' LOCK.--\Y, II.  Il L H'Il';T'l', S p l"illglip l d ,  

A l ' TO l\I O H lLf<1 PLO'Y. - II. B. BnO)[CK,  ralcllpt,  so tha l :J ' i " ll Ily ' [ <']I 1lI0WlIlent in 1 1 1 .  Tho improvement rBlatps t o  n u l -lock" of 
a ("] ,, " '  i n  wllich the n u t  iB h e l d  i n  locked <"<Hl-J\T i (ldl (

'
l oll , . () kl�lloma rrn'.  rrhe

, 
InU'p�se o f l one diree Lioll m ay l)(' g i n'll t o tlip n nt ihrongh thCHO "s lays " being· fi Xf' d  to the vu lt-' ends i he m 

t h i H i n ven tIon IS to. con,strnc i .
a form. of p l o w , nn u sti l l a t in �� lll OYf-'-11H ' lI t o [ tl lP  \\ l e n('h l1 a n d ] (1 , I-1dves ; and Uu'y o ff('r PUO rlllO lt S l'e SiHLance at 

d a l l  �i d{' s  n t  o nce thp, m OlllPu t tlw s t rain l)e- <li t i oll on the thread of t h o  b o l t  lJy Inean t-; ('aI'-
i l l  w h k h  Lhe motIve rHHvp r  � s CH :' l'lC up on The irnpro \ em f-' ut l {' s i(h' N p a l' t i e ll larly in ( he 1 i e d  by the nut and adapted Ol' inl{�rl () ('k i n g;  
L h p  fra lllC of the p l o w  and I S stl ltably ('Oll- I Hoyel form of the dog, g inN . 

I !  i i h the hu l l  or drivin" wbeel and to .,TTAC H:\HJ N T I?Olt (' Olt Hl'J']'S .-l\L IT l'ngagl' lUpn t w i th II groo ve in i h e  b o l l ,  and haK IH'(' �( W . . h 
. .  \ UrCKLli], _ L. R \ I\' \ )JI:Lu,; . X('w York, N. Y. . (or i t t-t  oJ lj Pl' t to IJI'ovide conNt l'ncti oll J O I' a 

l l t' o v l dp rrl�ans readIly UC(,0Rslole to the OPPI.:l- , ' "  ( ; ] � 1{sr1'L11" Ne\v York, N. Y. The invention 1)('1'-
( , ) ,• 1" '1' s' (" " " I' n ," the m,'l" ill' n e ,  n dJ' ll co,'tl' llg l' t for I r[ he I.J11l'POSC 1n thm 

.
<, u s e  1� .t o  p J' o v i d e .a hu(' l

.
d(' l o de wh i ch adap t s  it for c onvenient adjuNI JlH'nt 

. ,  h U '" r a i n s  to <..:ombined garment-sllp p O r U'l's a n d  �k i l' t ' 1  
h j J l � i dc- work and regulating tht' dep L h  to (,8JH'{, Ul l ly adapted f o r  li S P  I II  ( ' OnllP<..:t IoU -W I t h  l' P ( ain('rR,  and p r ovi(lps a plate lun icg a shank 

(' t t  WI'  t o  lock the nut a t  a desir('d v o in t  on 

"'Ill:ch the l l;w shall tuter the ground. ', suNPell(h'r'Hlraps ot" , a l" t r i dg� I) (' l t."
. 

b u t  wln
.
· ell I h e  1 hrl'ade<l body of the bolt o r  rplca",' ( lie 

" I I may h(' 1l8 (' d  \vhe l {-'\'Pl' <l p mu t l vPl,Y-locInng of spe d a l  l'onstrnrtion b y  w h i c h  to p n a b h �  ihe Hui t o p t' l' lni t  i i s removal ironl thC' b o l l  w i i h ----
I tonglleless b e l t  {'u n IF--'- .1(1\ n III  ag('n ll � l y ('lIl- 8an1(' t o  b e  deta{'h ab l y  {' OlllH' et('cl with one of 011 10  inj ury t o  t h e  nut, b o l t, or l O (,king (V-' \  i ce . 

Of Gencl4al Interest. p l ayed, a n d  to so COll Hi nJ (' 1 l i t{' b n dd l-'  that l he lW:jiPll i ng st uds of an ordinar,Y ('ol'spt-front, 
Dl-ULL.- }I'.  Itl} � I-lELL and n. p, H I T l'::l KnLL, 

}I' [ S lf I NG-G EAR.-A. 'Y. "'n.s(),,, S an F ran - it w i l l be l ight and l"l' H ,J i 1 'y a Ji p l i ed a n d  when til<' shan k b eing o f fn r i ller �lH'cia!  ("onstruction 
C ripplecrel'k, Col.  The ohj ects of t he i n-

(' h-w o ,  C a l . T h i H inYf-'n t i o n  l'P l ate s p a r t i c u l a rly a p p ] ipu v/l.!t' !'{-'hy t Ilp Ri l',lj) I lH "Nt'd th rou gh the for adj n Mtnblc connee i ioll therew ith of a 1'e- \ (\Ii l ion a n' 1 0 p l'oyide for l he carrying of Lh e  
i o  t ha t <' lass of fishing d(' viees i n  ,vhich a I lJ u ('k l p {'an llC-' qu kk l ,Y a ll �l ( , ) Jl v(,ll i t-'u t1 y nd- Lailli ng devic(' lO t' thp \\ ai Kt b a n d  o r  o n e  o r  m o re 

(' u t ling's o u t  of t he hole alld to pn'v('n t 
�Jloon i s  connectcd w i t h  the hook and the l a l ter j l! s t (,(} und lw l d  i n  H (l j ll s 1 ('d p o si ti on w i thout ski r i H ,  tIl!' (,ll t i l'(' Rt l ' u ('tnl'P being cX{,l�edi n � l ,\'  

( l dOlc(--'-di)(, S H  in l he holes urilkd. Tn ol>E'J'a t i on 
h ( I ligh t in \\ P ight and eupab l e  of bping worn a d n p l pd i o be lrolled \h r Ollg-h � l' wa :'1' , �o I HVV l yi ll g  l'y (' h ' t� to tlle Nj I :tp ...: o !' V l'n<in eing ihp, d l' i H  11: 1 8  abon t  a s i x  inch H t l'oke, whieh 

that UJ(' spoon a ttracts fI sh, t: a nslng thE' ilSll to HIIp r t11J'f-'� thereIn. w i t hout i n ('onveniPIH'(' a n d  uiHcolUfol't, t1l1' o \\  s the c u ttings back to the shouldpl' H,  

���.l' \�,I;'l:O!�O�' de�.7"c
a 

O�r;71�� I�::�:'ltrrlg�';�t,���.t�:� i Ne\�)�{�I���' :'T�:A\lr: �:�"i�'��,,-t<�;: 1 '�ill�Ii':;�'��:;��; S l'�:;I������,Gl��,;:�t]{l:'����;()n :r. 

l��Mm [�n
a
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i� d i :,w l o sf'd . ,]�h e p rpspnt oll .i e c t  i s  to a v o i d  l' e l a t <' H l o  i mp J' oYenH'Jl ts  in ( ' O t' N(' t  atiac11111ents s tunce the inY('n l ioll refe r s to i mp l'O VCIIlPll b4 ('ll (  O ll t t Il(' SH1E's of the hole if it starts to get 
VOHHihle del'ang0tnpnt o r t ilt' HP OOll w ith reRJwc t< i ll t1w ll a t n re of a pall o r ( 'O lll p l\

' S�or dpsignp(} in d('vie(' S for (' a T' l'ying p a ekagf's, particular l y  c r ookpd 01' ii I ('hel'(�d. 
to t h(' l ink an d Hw ivPl,  w li i eh end is attn irw d 1 0  rPl1tH'c the ahdollwn o r  l lt �' \\ (':] 1'('1', an ouj ec t  boxe H ('oll t aining' d,\'u a m i 1  e for l I s e  in Inines, t h e  
u j'  llH-� ('oTl s t l'uetion of t]w l ink. b{-'in;.,!; to provide u d(�vj (' f' o f' t h i N ('h a r:J('h'l' HO olJj e <:t lw in;.,!; to p l'o v i.Je a t a r r i e !'  readily a d-

A P P A H A T'US F O I-t  Ij' I LL I N U C A H K S  on ('on strue Led as to b e  fpad i l y a r l a (' h f-'d t o  eOl'sets j n s l alJle to the &br,e of load or numlJer of UOXl'S I.o ll !l!lehold U t i l itit' s .  

LI KJj} YE H R E L S \V ITIl I [(lelI ) f t  A. B, Yo:\  I :llHl as e a s i l y  detachNI ( iH' J P r r O m  w lwn n o l p l:1('('<1 in ( il e <..:. u riP l' , Lhu s  p I'l' \ (' n t i n;.,!; tlll' shak- H I': F1UU IiHtArrO R.-F. 'Y'. 'YH]l]LlI())I", Ne\v 
Ij�C ll'r, Vi Plln a ,  A u s t r i a  Ilnngary. 'rh i s  appn r - J' ( 'qllired for use.  ing abo u t  of i 11(>- dynum i t p, a n d  cOnSe{l11e ll tly ' Yo rk , X. \-. Tn 1\1 1'. "Thpldon ' s  p a tent the i n· 
:d ns (' on s i H t s  of a R,\' H l p l1l of lU l i n g  p j p ps \vh i eh I L I F rl'I::\TG .1AC1C. .J. ( ' .  I l o lJH'l'lJN, Yazoo 

pre venting a(,c ident " hp u  l o w e r i n g  the dpvicc ventioll r e l at('s Lo i lllvr()YCl1lent� in l'ef1' ig-
('xtrn ds fl 0m l he tunk or rather re c<,p L flC'I e I ( ' il y ,  l\fi :-1 R .  l\-IoI'e P U l' l ic ll l a I ly  L h i s  i n y c n Lion 

in a m i n p .  I t  is comvac 1 ly foldable when not eratol 'H  (}I' i('(' l'lH' H 1 H ,  n n  obj Pt l b('ing to P 1'(J­
in t hp u s wl l  way, lH1 t i� s ! a l i o ll :J r ,V an d  i N  p J'o- l'd n t (' s  t o  jacks :-;n ('11 :.l H  U I'(' P llql loy,-.d for l' a i �  

in tJ R l� ,  Yide n dH K l  w i th a p l ur a l i t y  o f  innel' w a l l s  of 
y idt'd wi t h u ('om JIlon s ln: l -o lT <lPY i<'P . and a l so in�!," a vPh i dp-n x l e 1 0  p P l' m i t l il !' l'pm o \ a l and L l l1' rr IN O ,TA( 1 K. - T... l:J, I l o ( ' h. E [{ , 1\fon t e v i si a , tex t i l e  IJla t P I' ia l Sp;-H '('d a p a r t  1 0  fO l ' m  n i l' 
o f a l i fL i n g' a l' I n�g(-'m('n

,
t f(� 1' t llP (·a.sk 'vh �('h I ]'(' p J a l' ill g'  of one O J' Twi l l  \v h ('{' l s  1 0 IW l' m i t  

( 1 o l .  rrll (' ob,kd o f  I h i �  i mp I' O \'l' lll(' lJ t i8 to P 1'O- f'pa (' ('" ,  \\ 1iPl'Puy [ 11(']' (-' IW1 ,\' h(' a f1' f-' e  d n : ll l a ­
fo r t i l (' p l l l'p Of..H' of ena l ll ln g It t o b t� 11 1 1 e d  WI th l u h ri('a t i on or r<,p n i l' of [ h ,' \\ h( 'd'..; ,  Hll d 1W R vidf' a n ovl'l c o n s t r u c tion wh i ch will 1)(' R imple , -L ion of ail', (,;] It:'\in� a l o \\'  t p m p e r:l l u l' e  a n d  

t Ilt' l i q ll i d under conR1dprn t i on i s l'a i �w (l  a n d  lO l' it � ouj e l' t i n V l' o d dp II ' j il t l '-, o f (" lll c, j l ' n e  il l l l ' C l b l f' . iUPXP P lh,;i ,,'p , 1' 1 ('(' f J' o m  (' om p 1 i l'fl i i on ,  presel' vmg' 1 1w j ( ,' to a <..:on "i (h� I'all1e <:'xI Pn t,  and 
P J P :-; � ('d t ig:h t l y again s t  t h e  � h n t -off d(-' v icf-' In' , l i on ('o r  a j u de w h ich a r(' ,..; i-1ql l l ' ,  )) l'fl. (' t i < a l , 21l1d f'u s i 1 .v  ()IH' l'a i pd a nd \\ h kll / n Il lJp s t opppd thi �  eon s t l'l l i  l i on a l �( )  11 1n J,.Pf4 l 11 e de dcp eOl11-

ti l ('  l i f t i ng ul'I'ungell1pn i ,  an d fin a l 1y,  of an a n d  i n ('xlwIl s i v p  n nd ih a ( n /To J'(l H li ')1 1 . /), ) \\ "-' 1 '  i ll a lly d� si r ed V () � i t i . Jtl t o � l 1HH-' I' (  l he l oud , I V U l'a l i\ (' ! Y  l i gh l  mHl i n eX})HU.;l\ (' . 
ah u l 11H'n t aga i n s t  Vdl i ch l h(' fi ll (  d cn �k i s I n l  .i n (' k 1 h :lt m a y  1 1(' u N P d  1 "  l':l i s(, OW-' O J' b o t ll 1"1 1 ' . l l o (� I

�
p

.
l" :-; d(-'" ic e ('.t tl 1 1(' l , �,p{l fol' l i gh t �H' I "rIN nO\Y-lt E FH H � E ItA'I'() IL I I . C , JT C-

1 ) l '('N �('d hy the Harne l i f' t in g a l' I'angPl1l e n t  1'0 1' ('ndl-: o r  the n x }(' Pllgngpd 1 1)(, 1 (,\'. i l l1 ,  hp:t v l l l i lng <l nd ean lin ( a N l l \  op('ru1 ro Ill ; J\ Y � ' 1 ] ' ' t  1 1  I P t tlH '1' j ll � l al�{'e .  
' � L I )\ (1: j PW ( ),l 'k,  ...... . '\ .  n 1 l I N  ] n �  allt e 1 ('  

the I I t l l' l)()KP of JH'E'RRing i n  thp bung. I rl'lL,-\ I X I X (j- l\L\CI I I N I,�. C ,  L, fI \ { , ] ; \ ,  N ('w Illv('nilon ]H'I' l n lll �1 1 0 l'e l'l' igera t Ol' H ,  a nd Inu 1' e  
] ) JU L L C If r C K ,  - C . ,y, R'\Hm�NT,  J\ f n l'l ' a y ,  I York,  X. Y .  T h i s  hn'(-'1l 1 i on I ' i a t{'s 1 <1 }l I P H - I U H.;g C () l ' P L T )J ( ; ,  \\'. S .  ,f J ; WL L L , O a l d a n d , pa rt i (' u l arl y 1 0  a (kyjcp � tl e h  a s  i �  H lJ i t a h l e 

I da h o. Tn t h i s  patpn l  t lIp i n \ pn l ion r{-'}:l h' 1 , clJirl(' Jor LH' i l i h t ilig t hp n t h l (' ( k  (' Xl' l <i .: (' S or ( ' (1 1 . Th i � (' o l ' p l i n " ;  i �1 app l i c a h l e  t o  a l l  k i nds l o r u U a ch mpu t a l a poin t a djal'ent L o u \\ i n� 
m o l'P (lPti ni Lely s t a t C tl . 10 elltwks for r{ (' ]{- t r a i n i n g  o f mPH :--1 1 1 (1  n n i ll l il l s ,  I f  i , j ) J'{' r" I '<� hl ,\' o f lH_II:-\P . t u JH' S , 0 1' p ill P S, t o \\'h i ('h it ('a n  ue a p - do\y, [he tl l' J 'nnge nH ' u l  lw i Tl g' s ll e h  t b ii l t h e  
d r i l l :..; ; a n d  i t e on :-.: i st s i ll a (' h u ck o f thp (' lI a\,- tl l ' p l i pd to a m;l ('hill(' fo r  111('11 , H l l h i)  W,ll it ma) p l J('Q l fo !' 1 1 1 (' 1 1 l 1 l }) O',(, or ( O U p li ll g' t hp :";�HIJ(' ] ,pfl' ig('Ul t ( ) ]' 111(1 ,\ })(' d l' a w n  i n t o  I ht' \\ i n do w 
a ( ' / (' I' t:: t a ied hH \' i n g' rrwall �  for HP('ll r ing" t1H' bt' 11 1-.0(1 wi th pqun l a d Y n ll t a g p  fo ], l h f' t nl in i llg" p i t ll p l' to a n O�7, l p O l' 1'0 1' (,()ll p l ill � [ \,, 0 �('ct l o n �  fOl' P ll l'V 0 8(' }-j  of :H '('e�Hjbi l i ( .y  a n d  may uc 
l ' i t i n  11l(' <'iuH'k-fj()cl.;: p 1 .  TIw i mproY('mC'n l i� HIH] pxh i bi li on of a n i m a l s. U s g" Il( , l'a l chu l - o f h o st-' 0 1' fo1' e ()Ill1 {' (' 1 i ng h o f'l' t o a N t a t i oll :l l'Y 1 1! 1' () \\ n o u t wa l'(l l y , :-;0 H H  i o  n o t  i mp a i r t lw 
(' q l l a l l y a (lnp t l' d to tool hHll d l p s  i n  gl'np l 'al , n (' [ o' i ',< t i l' b; a framp an d nn (,11(l]" o..: N a p ron in ] p t or oul 1 .. t p i pc' (, 1' 1'0 1 '  tnf'lIllin;..;' a sec t ion . li gh t com ing in aL tb e  win do,Y. 
IlCl y i w,:,  a so('kp t f o r  l'P {' (' i v i ng [ h e  flllank (,lld of 'wh i ch i H  h p l d on l'ol l t' I ' s i n t 1 1 (, f ra IlH' , sn i il t11P oJJj (' (' t being to P l'O ", i d (' a d�' \ i e(' W 1 l kh 

I ( 1 �\ N l ) L E - RXTI�Or l K l I I'J H,- C .  H. I S A I" t:-j ON, 
a ll Y t on I  aclap tpd thcrpto.  :ql l' on nl O \' i ll� lln d('l' the f<' c t of l hl' Il l' I 'SOll :::.h a ll d o awa y \\ i t ll \\ i ri p !" \\ n �h l' J ' R ,  � c r (' w - S('W 

York , 1\. y, rrhe oi>j (' c t  o r  t h i �  i m }l l'o\ c-
I U )J  .. L E It  K C j{ E J1� � , -I1'. �r. H l ' UJULB, Np\v ll s ill g" tlw Ill ;I ('h i np . th]'('adf' d  H n d  t'xpf'll R i \(' a nd ('0 l ' p l k a il'd  p :n { h ,  H I ('ni  j ",  t o  I) ! 'oy idp an a u t om a t i c  PXt illg l l iH l l P l' 

\'o l'k, :\'. Y. The o lJj p(" ( of til(' illy,'n ti o ll is to 'I B F H X E lt _\;,\ j)  :\ll XE :( L'O lt ( ' .u ·'nat Y.- as \\ p l ! a s  Hlwe i ,, ] lo o l s  II S (, (! for " ",11 P Il I "l": '('S , \\ ! l i dl i s  " i mp I"  a nd u lI I " " h l e  in �on s ( 1" II < "lion,  
and \\ h i e h  <.:.tll H l l  �(' ( ' ll l '( '  o r PH t .. .  w i lll � o j' t I lIH--' , " .  J I I" o \ i (lp n S( 'l'P('n fOl'  1 " ,(, on \v indoWR , ]) i a7, 7. �-:' H . . f, 1', l\ I U L r..l � lt ,  1\pw :r() l'k ,  -='i .  y,  TIl(' objP('t . . , h " ' I  ( l H 'HP 10  m a n u fa d u l'e ,  ea S I l y appl lPd 10  a nlll-

B n d  o thP 1 ' phl (,P:-1 dp si rab ] (' t o  bp S( ' 1'(,011('(t ( ,f I hp l nY('n t i o n  i s  t o  p l' o \ i d (' a lJU I'1H ' I ' :nul {' Sl) �'C Ul l l y III llwnd m g O l' (' O u p l llH' ; 111 ( ' <1 ;-'1(' 01 ( 1 1 (-' nt  a n y  polnt o f  i l �  l p n g t h ,  a n d  a l' l ?-l fJl', E 'd  
:U';<l ill', 1  ft it 'N,  nHIR(] u i t o N ,  a ll d  0 1 11 (' 1' in S (' (' tR nn(1 Hl i x(' l"  for cautery H1Hl a l ' l 'ang(' ( l  to  p I 'o \ i d (' n a it l'c . 

j ()  ,1 ! 1 1 ol1' :l ( k ,l 1 1 y  {'x t i n ��ll i H h  lllp l'a n<l I p n f t f' l' a 
a l' l '<l ng�'d to J) (' l' m i t ( 'oll \T('niput a n d pa s.v un- b l , rlH'l' fot' the ini t ia l t' X 1 P l' i o l '  h (' (lt i n ��' o f  i h ('  C OLO fU XU -.\L\ T'I'l'J l t  �\ ,\ P  ':\1I'� T II O J)  ( ) II� Jl l l'(k l ( ' I ' m i l}('(l l pu g t h o [  i 11e candle hus J ) ( ' { 'n 
l ' ( ) l l i l l �  o f I h(' fW I' Ppn f o r  Ht l'Ppn i rl g J) l1 l pOH(-' � ,  I (' a l l t<' l ' i z i n g- t dol a nd a In i xing d l <l l U I)(, I' lun i n g  PH/)] )fT(, I � U  �L\ l\I1jJ , U, .1 , K.\ I t ;\I  \ :'.l \ . :\P\\ bl l l ' I 1('(1 . 

1 0  a ll o \\  ro ll i ng i Ilt-' H(' I '« '11 ll I) io b(' ('OlIlll k h' l y  1 111(' same f,Ol1 l'Ce of gn R RU I'!' ].\' as t lu' Im nH' ]' Yo rk , 1\' , Y. TIH' i n V('ll 1i oll l'(' l a t (' s  1 0  m i I H ' J' a l  o,.c, "I' ( ) ',' I" . I "  .
. f .  - - " '. l' I O( ' IT .  1'I'O VO C it y ,  l T l a h. 

{JilL of t il e  way WhPll ]lO t i n  usC',  a n d  to p l'e- <I n 'l H l' l 'n nl,2:('cl t o p c rm it rn i ll ll h:--' I'('g u l n l i ou o
f p a j n l � ;  :1 0<1 i h.;  oh j(><'i I '':; ( 0  p l'o�:h

k 
a ( o l () l' i n (4 ' I 'l l(' o ! J j ('c t  in t h i N  ( ' <lS(' i s  to }> l'o \' i d (' a R l o v p  

\,E'n t b n lg i ng w h p, n  in ll � (, .  I he H illo li n t  o r  ga :-:  n n (l n i l' I ('q ll i l'('d i o  i"ll rn i RI I  m a l l (' t' and n1l'1110(1 fOl' p roducing tile Nanw, tlw l l H y i n g' n OI )\\ lI (ll'() 1'1. ln o I H' ra t i o ll , a l I re  
.-... . .-..., l l '  . \. , l l <1 \  l u g  1)( '('11 llI ,l(lp in t l l (' li J 'l' p o l I ll(' g a :-; p :-;  of C, " ! ' I ' ! '( ) I"I' ]I'( )J,' ", ' ( ) ' 1 " 1 ) J(I,, (' O l' I ) S' O R I 

a 11 1'(1)(' 1' m i x Lu re to 1)(' h U l'lH'd I n  th p ('all Lt'ri)l. m a t h' I' ; I \' ing- a n  ( 'qu i \ (\ j (' Jl t  of ho lh ra w :111(] 
l n H\ 1\' K � , L. �h' I J l N B E Hm� Jt , Ne w York, N, y, i ng- to o l , b tt l' ll t  i P I' l':l el i � h' n n a  alld on IH' i n g  nJi xpd \\ i th ( o!l j l l l l� t i ( ) l1 pa � � O \ el'  ilu' ('11<1 o j' tlw V o l  a n tI 
rl'1J i H hl\,pn t i o n  l'{ ' l a t p:'4 t o SUPPOl' i H  fot' Hound H OC K IHU L L  C f  I P E , -- l f . F. If f1 N'l l \ U-'J\ ( )::"r,  o

i

L 

wu t(' l' , O J' () ll H' I' l i q u i d l'p a d i l y  ( O ! ' Hl :4 a j 1J l J ,w(l i a r(' i y  b (' 1\n'pn R t n ,V s ,  p a N s i ng dO \\'lJ \\' u J'd 
ll n i n t  for i llll1lp d i a t p  tl �P in �l'a i n i n!!. a n d  s / a iJl-

l ' ( ' ( 'O ] 'dK  O J' h l n nk s , a n d  :Hlm i l N o f  gpnpl'al li Ne,  Hah!}(lll , Tdalto.  Tn l h i s  i n s l an ( '(' tlu:. iny('n t i ml 
I l 1 l t  i K  i n ! ('n d('fl mo l'P p a l ' t i eu l n l' l y  for recol'd<..! I l"PfP I' H i o i m p 1'OVPfll Pll t s  i ll gll i o<'R 1'01' ro('1\.-
11<1 \ ill g {;y l indl'ic'n I o r  R ll bN t a n t i a l ly cy Und l' ir' a l (11 i l l s ,  an oll,k c t  l)(' i n g to p ro\ i de a gll i d(' with 
fOl ' lII . B y lIsing' 1\1 1' .  f.; t c' i nb�' l' [l (--'- l" H snvport 01' a f:i mp l p- meunR fOl' a <lj l t , t i n ::\  t o  (' OInppn R:l I (' 
} w hl p l' t h (> 1'(>(' 01 '<1 i R pra c t ic n l l y  reJlclPn'd so for \'-'PH r and 1 0  J) l ' {'Y(' n l  1 : 1  r (,l'n l p I n y  of 111<' 
d l t l al ) l{'  t l w l  i t may br' thI 'O \\ n  o vp 1' with con- d r i l l  i ll 1]1(' �..; � l i d{ ' .  t lt ll �  ( 'n u :-; i n �! t h (>  d t i l l  t o 
s i dl' l' H h l e  fO l 'ce nn (t y{'t wHll o u i  in j u r i ng tlu-' wo ],k 1 1' 1l P  an d p l' o I o l! '.!:' tlt{' l1s(' [ul u('ss o r  t l1 C  
dp l ie a t(' Idnnk 01' 1'('('ol'd portion o r  m n rrlng thp 
1'('<..' 01'(1 sH rfa ('e tlH' l'Po f . 

( , ( ) () L E H .-TT. HBI N T C'f ' ;TJH,  ;'\cw O " leanA,  La . 
}IgT IiJ H,-.T. H, (i o N .\ 1C l , l "  Ch �l1 k � j  011.  'Y('s t 

inp; w i t hon t an) addit  i n n  of l ) \ l l ' n j  l l l llJ)i 'L Van 
1 ),\'1\:(-' l) l ()Wll ,  0 1 '  tll i' I lk(' 1'0 1' i l1( ·  p :l i n t i n '� �)f 
IH) l l �(,N ,  C't e . ,  for cn l d m i n i ll g  :1IH1 t l n t i lH :',  0 1' 
lor ll �(' [! � a Nuhi-ltitn t (' foJ' o d H ' l' , 

G P I � II E H,-- ::\L A .  L r nH E ?I . R o u l h  H('l'\\ kk .  l\I p ,  
T n  I h i s  pati'n t thp ju vpn t i o n  1(' ! :1 ( ' :"; t o  a ('o m 
b i J) ( '(1 d(' t onat i n g- a ln nn 
i ll wh ich t h e  i n Vf-' n tol' 

and n l'l'-pxt iJl g \l i �1H'1' 

S('('1\.8 to P l'O<ill C(, a Ya . .\11'. COlllH' l l ' N  i I n (, ll t i ( l tl i �  , ' l l  i 1l 1 p \, { ) \'(' 
' I' h p  o hjPc l o f  th i s in \,pn t i nn is to p J'ovidp a In ('n t  i n  1l1 0-lI'I 'H rO l' lI 1 ('n � l l l ' i n (� \' :1 ( ' 1 ' :H1 d 0 11U' I' ( ' o n N l r llct i on \\ I H -' l ' P i n (1)(' I O l1 d l'P]lOl't 0 1' n(}h1�' 

(' oo l p l' fot' ('o o l i ng \Yo rt ,  hf'('1', a n d  other l i qll i d� l i qll i ,iN ,  H n d  ] IH S 1'0 1 '  a n oh jl' (' l 1 < ) p J 'o d d'-" a fo U o w iIl f.! t1l e igu i J ioll of a chn l 'gl' of h i �.' h  (' x ­

an d  3 1' l'ange d i o i r H'l'f'a Se tllP ('o() J i n g  e ffi c i en e y  J1 0YI'1 ('onNtJ'll ci i on o
f' m p i f' I' \\ b i d l  ('n Il 1 )(' (,B si l y Il l m.;i n' �(' I' \'(' S t o  g i Y e  a n a l a r m of fI \'C', \yh U<� 

o r thc cool i n g ln cdill m ,  to a l l o\v ('onvenipn t a SNPmb l pd Dno t a kpn a p a r t fo l' J ' ( ' p n i l' �, 0 1' r
or tlw lI u I'R l i ng- enPl'gy of ihp cltU l'gp fl' 3 c t n l'f'S �lll 

n n d  th or ongh <'le n ning' of ihe vari o Hs part s ,  an;v n (}w!' Tl UrJl o sp a n d  w l d ( ' ll w i l l  ( )p(, I ' �l h' ( ,m j p X r illgll i s�tin g  fi ll i d
. 

co n 1 u i�e�' . 
a nd sl' n l l (' l' s  i t  

to redu(,e th� 10sR of th e  I iq u i (] 1 0  a nli n i ml l In ,  cj pn tl y w ithon l  a pprcei al)l u di lll i n u t i on ill 1 1u' O \< P I ' a \\ ](ie a l ' PU Hl the vU'1 11 1 1 y of a h l (l �HI. 

unci to prevent the liquid from coming in c o n- I  pressure of tlw water. SllOFJ,LACm.-C, D. I SAKSON, New York, N. 

,ltHl C i t ' (, l l l n t i ll g' a r o l l f Hl ',('n l H:-l t i n g V ipPN , h P H t­

i l1 :4 t ] 1 ('l11 I l l o rolJgltl ,\ ,  rl'lw ga Ht' N Jl P x t  p a H 8  i n to 
i l l ( '  c on i ca l 11:1 :-1(' H nd :1 1'(' tllf'IH'f' d rawn 11 ] ) \\':1 1'(1 
i l l l'Ollgh a II I J (, rorllwd by ]Hu t i t i oIl s ,  a n  i Il IH'l' 

H I HI �l n O ll i e ]' sh(' l l .  rrh e  up d l'a f l -Il 1f(' f O l ' m e d i t-;  
cll t i l '(' l y w i t h i n  ill(' :..:; t o \'f' . lw in g' en<" i l'd('(l by 

t h (, () l l t (' t ' � l l (' l 1 , �\ i r  w i th i n  v('n t il a t i n g p il H ' S  
l ) ( ' i n �;  h f' a l ( , ( 1  II n �s(' S n p w n nl, a n {l ('o ld a i l' i �  ( 'Oll­
",1,111 ly d l ll w n  i n  the lJO L i o l1l  (' n d s  o f  thC HC 
Id Jl(' �" . 

N C H f'� F; N  n FjD, -A, L.  G I L L 1 N .  �:t l ( ' I J 1 ,  1 0 \\ H ,  
'I'll(' P ! l l 'P O "'P o f  tlH' i n \'en t o ]' is 1 0 p I 'o\ i d(' a 1)('<1 
1 1 ) :t l  w i 1 1  (,()JlJ p J p I (,} \' P \-�(' l l l c1 e  il l C'N .  i ll � ('( ' I H . 1 ' ('P� 
1 i lps,  ('fl' . ,  nnd i l  i N  ,l(' � i �rH ' d  m o r e  (> c..:::pee i a l l y  
CO l '  dJ i l <lI ' f'Il . rI'o O l i s  fi n d  liP p l'oy j dcH a bf'd 

\\ h i<'h ll n l:l  i t s Fid(' s , e n d s ,  and b o ttom rormed 
of screen material, tile sides having hinged 
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",' ( ' I  i O ll H  adapted to fold  toward ('aeh O t b 0 1' to 
abo form a sc reen top or 1'00£ for the bed. 

ItIachines and Mccb anical Devit · c s .  

( 'OrYTNG -PRr] S S.�A. L. :'>NIJIClJ, Clarks,  I,a. 
T h e  objpei in view of lhi!::i illYCu t Ol' i� t o  pro 
d i l l ' ! '  a :c;implt' and cum pact s t l' l l < 'l ll I P  " lH' l 'dn 
p l'o d 1'·;i o ll is IJuule for the apll ika rioll o r  llO\\ el'­

fi l l  Vl'E's;:;un' through a p l a t pll upon the w U l'k ,  
Uti '  ('onSil'l letlon lJcillg H u l'lt 1ha l YPl'y li tUl' 

efror t  iH I'Pqui l'eu on the par t o f  1 h e  01H'l'u1 o r  
a n d  llH' adj u s t rnput of tIlt' p latpIl IlUl )  be s c ­

( ' 1 1 1'('<1 V{'l'Y quic ldy.  I t  i N  lll()rp l'spec i a l ly de­
H i gIlPd f()l' IH'e�;-;; ('uP,} ing l d U' l'N ,  manw:w I'ip ts,  
and t lle l ik(' .  

]j () l\ 1 1 Y - I·l X 'l' I L \ C T O n.- l'. W. �Ic'j' ( A U', 
Na n I ) i ('go, ('n 1 .  rl'hh.; jnv�-"n1 j qll i'daf(' s  to i m ­

p n1 \ (' lrH'n t s  i n  rn a ('lJinC'H 1'01' N<'pa r a t ing IHJlH'Y 
frolll I IH' C Olul) hy ('en tdfllgn l adiOJI , an objl'(' t  
h.' i n g  1 0  V l'o v i d(-' a m ach i ne lor this Pl l l'fH)SP 
o r  :-; i lll p le ('(}ll :-.:; l l' u c tion n lH1 h : 1 V i llg :.1 IlO\'('{ 

Il I P:I Il S  for li m i t ing I he O l! t \\ H l d  f"\\ i lJg o [  t he 

liOlH'Y ('a IT} ing baskd N . 

F lt l ( "I' I O N  J:IL\ K I'; . U . . \. 1;1\ S J , , ' ,  ])(' fi 
UIl(' \ ' ,  ( ) i l io .  I n  this pa tt'll t t1l8 obj l' ( ' t of tl] p 
ill \ {'n t i o ll is til(' l' l'<)\ bd o n  o f  a I l P W  a n d 1]11-

In'o\ pd f l' icl i oll h l 'nkp J or l l � e  Oll Nhtl r ts  all d 

o l il l ' l' d l ' j n'll p a r t s,  1 0  bring I ll(' �a;(l  p U l' t t-'  
a l l t o ll l : 1 1 k a l 1 y a n d  (J l l i c k l ,\ t o  ::l :..; t a n (l " t i l l  at 
t ht '  dt ':-;J I'('d i i m e . I t  is (\ d i \ i N i on o j" tlI(' ap­
p [ i l ' : I : i ol l  fo t' Lpt tt'l 's I la t (,l1t or t lti '  l ' n itt'u 

N l n l ('N  1 0 1' h. mOl tis i llg machin (' , J O l'llU' l' ! Y  fl1('d 
JJj' ,\ 1 ]' .  l · ;n::;ign. 

C O T'I'O " ( ; I .N .- -B ,  H ,  H \ iU:\<; l t .  \�n l (l\H� l a ,  O n ,  
T l l i ;-.; i Il V(' U U Oll l'l' l a l (' H  to a g in in wIdell t he 
�)(' (�d ( ' O t/ OIl i s  l(' d t o  n l l) t a t i n g  d l ' tl llt h a dn,t!, 
IW( ' l l l i a l ' l ,v ( 'ou ::-; t l' l l ('t ('(l t {,pr l l  K('l y i n !.!,  tv takt> 
l i p  ( li p  co l 1 on Hn<i paN� i t  t o  a 1'<1}) 1 <1 1 y  l o j a t i ng 

lwn l p r, J),Y which tLl(' sppds a n' l'l'IlI( )\ t'(l, �l rH�r 
\\ h leb I t lp gill pa SN ('� H tu HI)(' (' i a l l ,\ H I'I 'Hnp,{'d 

roddJtg rOl l p l' K  JW " lllg ('a nis Lhl' l'P0l1 , t ] t(' � 'a  1'1ls 
01 <Ill ! '  I'qi l P l' ad ing to l'erno\  e tilt'  l i ll t ( '0' 1 un 
fro lll t i t l'  d r l1 JIl and the curds o r  th� O tlH'l  at' t­
ing ( 4 1  1'{' 11l 0 \ (' t he cott (lll 1 1 0 m tli(' fi r s t l'o l LPr  
and to dhwhul'ge t.he cotton f l' ( l lll illP llla­

c h i ll !' .  
I t () ( ' K-I U U L L.�F. L. WUI'rC lIlJ \I) ,  Butte,  

.1\-1 0 11 1 .  Tllp in vpntioll hHH l'(' ( c I'pn('t' t o  iJnpro \ e­
W ( ' l l t :->  i n  d l ' i l l H  o f  the 1 ypp in \\ hieh t l le  d l' i l l  
i s  Ill o \'(' d i n  U s  ol> P l'a ting d i l' ('c l ion by hammel'­
b l o "  N ;  a lHl OIlP o[ the obj( ' (' j s i::-; to so L' ()U 
s j  1 'l l(' L  l IH' (k\ ic(' as to u t i l i;t; (' a p o r t i on of thp 
dJ ' i  v i ng fo J'L'P of the' h a lnrrlP I' to I urn the dri l l  
and k('('1> ( he cutting' ('dgp n I a L'ertuin dis­
tancl' f r o m  t h p  bol tum of t l u' holt'.  

'l' l l l':<\,I ' I ( l( ' A L  A l'l'LI AK ( ' l£,  - H I',LT.lJ L<\ 
YJ ]Jm l,� N (' w  York, N .  Y .  rl�he ouje(  t o r  this in­
vpu l i o ll il') t o IH'o\ ide a lle" :l nd iwpl'o\ (�d 
t hpa t l ' i ( 'a l  HppIiaIH'p [ot' heigllt<�n i n g;  t h e  
a t l l'a(' l h E'IW S� o r  I l u'u t r ical  VPI 'f01'nUU1L'f'S an d 
whi<'h i8 desigll('(1 lol' US(' 0 11 l Jal' l s  of t h c  
bC('Tl(' I'Y OIl U w  H t agp, I1l 0 vIug ()))j ( ' ( ' i:-: ,  e tC'" 
Dl Ol'P eSj J\'{; ia l ly ,  110\\ e \  (' I', o n  j J lC' c o s t l l tlll'S  oi 
H e l on;,  dmH'('l's .  �J nd o l l t (� l  IH' nw n S  <lIlJl('Hl'111g 

Hl SIH'et<l(' u 1 <l l' vla� H.  

l·j L I : YA'l'O n . --- E ,  C .  Killt'l' lI U Pl', Nan .r()�P, 
C a l .  In t hi s  c a s p  ( h I' inVi'Ht ; cll l't'l'{' l'S p n r  
th Il l a rl,v 1 0  i lll l ) \ ' o \ ellWn l S in d (' v k ( ' N  1 0 1' (' l p n l t 

ing- boxps of () ( 'nng('s ( I t' o t lH' r f l' l J i l  a n d <1 J l lllP 

illg- t hp frui t  inio  a c ll l l ( (' ] Padiug t o  a g rad{' r . 

un o h,jf" c t  l)f' ing 1 0  p ro v i de n il t:' k' \ u t o l' :sO (1 1'­
l'ang(:.d ns to ht� p l'a ct k a l ls H li t olll a t k  i ll i t d  

oJwra i i ()1l of dll m p i ng tllP f r ll i !  awl ('a 1 ' 1 ' .\ ing o il' 
til(' emply UOXl'8.  

H O ll I N G --:\IACIJL\ J.J . F. ( ' , Z I. L h . � l [ lllde, 
Ind. Thp 1 11 vpn tioll SlH' ( ' i f j( 'n l l y  n pP (' l' t n in :-- t o  
a 1Il('('lw ni�m dps i gn pLl (' <"" lH' ( ' 1.\ 1 1 \ fi l l' 1 1.-1P  in 
bO l' ing h o \ ('s in t he j o i �:d '-) o f  c d l i ng", o r  floU l ",  

I' D I' I h(' TH l ssa g{' or ('() [l (·t' a 1 t' d  ,, If ,, t r ie  w i n's,  

I II (' <l l ' l'y i llg o u t  t he P l'p� ('ll L i ll \'( !I t IOU 1\-1 1 ' .  

Z('pk h m;  ill  \ i e w  t lH '  p l oy i <.;ion o f  a lll ( ' ( 'llani slll 
(' JJ\ iJ ( ) ( l} i n g  i llC'· ('H�(,ll t i a l I'P;ll ll l ' ( 'S of d l1 l'n b i l i tj  

Hll<l ( '011\  ('n i<-'ll ( ' (' , PS[)('( 'i :l I J y  1 1 1 (' l a l t (' I ' ,  i n a;-.:; 
1 1 l 1 l ('h  a s  hi:-; nta dlil l P lllH,\ bt' pbl<'pd so a s  Lo 
I J l l I '\..' q l l kk l y all{1 J ) J 'o[)t' l l y n V ] llnll H y  o f  oll(�n­
i l l g :-;  0 1' hoIpK i n  j o i :-; t  s Nl)(H'cd apa r t a t van· ing 
d i � t n Jl( 'p�.  

U l ' .\ !U )  H OA I U ) . . 1 ,  L .  ( � \ J . !.I� ( · l l ; Z ,  l )( ' l e r l P [ ,  

l'J .  '\ .  I II t h i s  ] IH i (,ll t t I lt '  i l l \ ClJ U Oll l w s  \'(' fl' l' ­

( ' I l l ' \ '  to  ; 1  g l l H J' (l 1 )0;} \'( 1  1 0 ]' I h (' C i ' lh'll  ]'0 1 1 h  o {  a 
P d p l ' ! ' J 1 u l id ll g  lIla( !J I lI P  T it \'  dl.j ( > <'1  \ i f"  i l l(' i t l! 
J l I O \' (' l l l l' t l l is to ]l 1' ( ) \ i <l,' a g ll . l l d  hO;) l ' ( l  \\ l l i C' h  

1 1 1 : 1 ,\ bp I I l <u11' lu (' n g�, g( '  t 1 1 (' (' ( l \ 1 (  11 l o J I  1 1 101 ' ( '  
I ' ll i l o l ' m l ,\ t i l a n  hpJ ' (, t o ro l i '  w i t h o l l t .  lIo\\ p \<..' 1' ,  
�, l l h  j t' d  iug lhe 1'0 1 1  t o  1 I 11 1 J ( , ( ,p::-;Na li l,\ tlp s t  l'l l e U  d' 
V I' P :,; ,·" l l'i:' .  

\ l.\ ( ' I I I N I<: F O I (  1 ' 1 10 1 > 1  (' I S O ( ' l t L\ ! 1'1<: 1 )  

0 1 :  ( ' O l t l t l ' U ,vI' jo] ]) .\ I ICLI J ,  N T l tl l 'N . - I\' . I '. 

C I : \ I< 'I 'o :-.J ,  k:.! I ; l l i s( ' O I I l [ )(, I 'oatl ,  O l d ( ' l l ' l l ' li o J l .  
1\. 1 ' 1 1 ( .  1 : lI g l a n d .  ' J ' lH'  l l H'(' l1 n n i N l11 (' l ' ) �( 's  t o  
:.:,('( 1 1 1 ' 1 ' ('O J  1 ' I I g (l t i ( )!l s o r  a ( ' O IT l l g:l l ( ' d  <..: h ( ' 4 ' t  O !' 
� t l I P 1 0  b l' i lJ g t il t' s t r i p  ( 4 1 1 1 1 (' II I " i \ ' ( 'd ( ' I i l l ' j ) ( 'd  

{( I  l ' l 11 , t tlp  mH ( ' l i inp  (' ()mp l'i � i ll g  p ll i l '>-4 o f  r o t l '-1 rOI  

( ' ( l I T 1 l g n t lt l g ,  p a l ] · ·.., o[ j'(' ( d t d l ll g' l o l h  I n \'  (' 1 m .; 
illg t i l (  « () ; ' l ' ll g a t i oJ) s m:ule II)' j l l(' c O I' I ' l i u n t i ng 

I'o l l s ,  jltl i l 'S  of 1I1'Opp i ll } (' n l - l' o ll s  [01' foJ ' (  i ng 
t l U' s i l' i p  nga i n N t l' (' ( H l d i n g  t ( l l \ � ,  ]la i l' � of �l<'� 
j ' (, j P l 'H I l llg l ' o l l H  1 0 1' oIW n i l Jt!,  o u t  P I' t' \ i ( ) l l :-:: I ,v  ( , 1 0:,;(,<1 
( ' ( ) l ' l ' l lga t i OIl S to exl pn t l'('q ll i ]' ('(l i n  fi n a I P l'O <i l l ct , 
ta 1u'l'S ofl' 1'01'  tlH' s l r i p  i n  J) n s:o-:n gt" I1W:l ll N  rot' 
( ' I l  t t i ll l.!.  st ! ' ip s  i n t o  n a l' l 'O\\ P l' Nt r i p s  1 )(' l o r(' ( H-
1 (' 1  i w : :  ( ' Ol T ugn I iug- r o l l s .  a n d 11\( ':l l l S  Cor : l l l t o ­

lll:t t l (' a I J y  N (' \ P l' l ng p O l' t i on s  of u 1l i ro1 ' 1ll 1 pug tll 

fl'om Jin a l  p l'oduet  as it I l <lNSP S ["rom Uj(' ma 
('h i t 1 (' ,  

Scientific American 
:1 nd the dpllvP1'j' oi c l'uNhed I'o('k and ('a 1' t h ,  and ! W'}l('l'phy I ll(' dra f t  111a)' be con t l'o l l pd to suit 
tJl ( '  imp ]'() \'PIIl('n t  ('n:t blps tlH� tran::-;j'Pl' of rna- ! ill(' l'('quil'Pllll'n L H  of Hny d U N N  o f  1'1\ e l  o l' work, 
h'ria l to be accOIllpli shed very expediti.ou sly. I ll<' appn 1'at liS OC' l' llv.ying b u t  a sma l l  vortion of 

C O F F I'J E-1 Ht T l1J H. - �.  J ·.8 \' �\.Gos.. Bucn l'a� Hllacp in tIl(' �all old--'- h o x:  0 1' " tomuu:-;tioIl-cl1am-

mnnga, Colombia.  This hl\ Cn UOn appert ains bpI'" und ea:si l�y l elllO\ al)] e  Jo r c leaning tubes, 

p a l' t icll l u 1' ly  t o  an a pparatus designed for d l'Y- ('t (' . ,  and ('u p all l ('  o f  ad.iw� trncnt so that tIl(' 

iag ('o fTpc l)eans a n d  t h e  l i k e .  In t h i s  inNtance VO l' l ioll de-signatpd t he ' "RpH l'k-cage" lnuy be 

J'1 1'. P('uagos h a s  p a r t ic u l a r l y  in view as an l {){'a i ('u to �l1 it  1 he lweds of nny boil!:'I' 01' claHs 

oh,J C'{' t the p rovision u f  an appa1'at u s  thruugh of f l1 e l . 
\\ hich till' coO'ee rna,\ he passeu continuonsly �()'l']}, -- Cop iC' s of any of t.hese patents wil l 
mal f(lIilj ('ctcd to a numlwl' of heatings, thUR IH' fU1'nislwd by ThI llnn & Co. for tt'll cents each, 
insul'ing' a thorough drying 01' c uring of HlP l' lea�e stat(' th(' IJ alJlO of the p atentee, tit l e  of 
twall". the inycntioll, and date of this paper. 

A nnTNG-:\lACTlI KE-- R COHB I N ,  l'I" l t , 
b Ul'g, X. Y. 'rIle inven t i o n  l'da!('s to a COJl­

::-: t l'llC tioU o f  nUi('hine cavailip o l  being 1)(' 1 (1 i n 

one Imnd and ('onv�ni ell t 1 ,\ an d rt'adll,) o])('l'a tt'd 
iI.\· pencil o r  "l'yI !' 8  lwld i n  til .. ollH'r to add a 
('o lumn of l1g u l'es H n d  Hlio\\ COl' l'(:'et  aggl'Pga L u  
01' t o  p ff p c t  l'('\'(:'r�al  of nH'chani sm � ilu' l' pl).\ , fol' 

(>x�J !llp l(' ,  1'(':-; Loring' I he , a riou ....: d i a 1 �  qnkkly alld 

H ( ' \' I ( l 'a L e l y  1 0 n() 1 ma l ll ( ) � i l  i ( ) llH ,  a t  \\ h i ch ( i mp 

t lw ;t;( ' I 'O  011  e w: h  o j'  t Ilt' d i a l s  \\ i l l  [)(' l) J'p ::-: (' n t p(l 

t o  Il l'OlH ' l' ly-(li::-:pOHPti u[)(:'-n illg-� ill Lhe ( a � ing o f  

t l l P  <ip\ icf' ,  aL  \\ 11i('h  opeIling� tIl(' llumerals  
ure l il\:nvbt-' p t' ('�(' n t p d  \\ l t i cli indka t e  1 he �mnl 
of addItion. 

Wants. 
HHAIJ THIS CO LUl\iN CAltBFULLY,-You 

will  hnd inqUIries for certain classes of artIcles 
nnrnllercd jn ('ol1Aecutive orde r. If you manu­fac1 urc these g-oods wnte UR- at once and we will 
send yon the nam("' a n d  andress of the part y destr­
I n g- thc l l l[ormatioll. in every ('a""c i t  i $lli ne('es­
!l!iary to g'ivc the lllllnbcr o t' the inquiry. 

ItI IJ N N  & CO. 

MarIne I r o n  'Yorks. Ch icago. Catalo g u e  free. 

] n (l u iry No. :) H � 1 . - F o r  UJ an uf::wturel'l'� o f  salld 
limp bricks,  

A Gl'OR.-Duryea Power C o . ,  Reading, Pa. 
Pertaillill� t o  ,T('lticlt's.  I n qu i ry "S o .  Ji '. '.! 2 G-lfor manufacturers of 80lid 

H 1 ' � S l � n  .rVr'l'A( � l l �IliJ !\ 'I' F ( )lt Y E ll I C L}j] - cellul(,Hl l o l' eIH1ll1 P]ll1g purposes (to p u t  on \YO J d) . 

\V I ni E L � .  - U .  F. l\IE 'l J , U ,  (; I '('(' n I :::d and, 1'\. Y. " C. S." .:\:l etal Polish.  l ndmnaoo hs. � a m o l e s  free. 
I II j ll i � inHLmu .'p Uw o bjec t is 1 () ]) l'OdLH'e a ( In q u i ry No. 5 9� :: L - For t h e  ailrtrCRs of t h e  Fii:lhel' 
t hl) l'o ll g h ly pl' acti (  a 1 (1,, \ iep wh1 <'h is adav ll'cl tl�t ���;:l;�;�t/:�f'���( )

(;in�l(�l�I���v;Hg�tn;{lt����;��y���i�� ; al s ) 

For ho u:-'ltmg engincs. J. �. l\.Inndy, Ne\\ ark, N . . r. 
I n q u i l'Y No • .5 9 2 4- . - 'V anted.  t o  purchase steam 

t U I b i l l e  outfi t s  1 1 1;;:e t hose used oll l o(,(}lllOtlVCS for head 
llglllillg pUi poses. 

AllY metal, sheet,  ban d .  rod, bar, ,,"'ire ; cut, bellt. 
eTlDl ped,  llunl'hcd,  stuDl p e (l ,  shaped, embossed. l etter-

IH:STS '1'0 C()lUn;SI'O�j)BN'l'S.  
Names a n d  Address mmH. aCCOIJlpany 11 11  lPl l(' l' S  or 

n o  a t 1 l'lltiull will  lw 1Jaid thel ('to,  r:t'his IS for 
o u r  Informatioll and not for pu1J li('UtiOll. 

References to formpr a r t i cips o r  allS\\ ('l'S should give 
datt-' of paper and pagp or number of qUPStiOll. 

Inquiries not answered i n  reaso1lable tirnf' should be 
repeatpd ; correspondents 'vill hl:'(1r in lIllJl(l that 
somp allSW(,l'S rl'quin' not a littlp r(, f: p u rch, and, 
though \\ p emlt':tyor to reply to a l l  piHwr by 
lettcr o r  ill this uppartmeut,  each m u s t  take 
h i s  turll. 

Buyers " ishillg to IJurchase any :trtil'le not a(lver­
tisp(} ill  o u r  (' o l m n n s  will lw furnishpd with 
addrpsses of houses mamlfacturillg or c a r r,) Ill); 
the same, 

Special Written Information on m a tters of pl'rsollal 
rathpr than gt'Tlt'ral  iutl' l'('st calLllOt  he expected. 
without rpmullcl'ation. 

Scientific Americ<' n Supplements fP f('l ' !'('d to may be 
had a t  tlw ortiCf', Pricc 10 ('(--' Il l ;;; (':lcb.  

Books referred to prom ptly supplied 011 reccipt or 
price. 

Minerals st-'nt for t'xamination should be distinctly 
Jl1 JJ I'I.;:pd o r  l alJ(>]p(l. 
�-----------------� 

( 9 4 4 7 ) W� J. M. asks : 1. Is it �;afe 
t o  run 1\\ 0 donlJle covel'pd anll l l1H'in t o l' w i re:::; 
in the parti t ions of a how·:r a l on g- w i t h  tlw 
g a K  pipes ,  f01" e lt>(' t1'i(' g a s  l igh l i n g- 't A ,  I � h' ( ' ·  

1 1  kal W11'(,8 sholl ld  n o t  he r U B  N idp h y  N i df' i ll  
('on l ac L  J O I'  a n y  purpose, I n :-':;ll l n t i on I N  l i a b lc  
t o  be impaired. and enru'llt IOHt ('V('11 i r  j lt(' 
C U 1'l'PIll is noL of a ella n J (  t ( ' l'  t o  s(' L  fi l '( ' .  I '�SI ) ( '  

nally is this tl'lI(, if I h(' w i n' ;..: a l 'P ll p l d  !Jy 

siapleb,  Two w i res p;ho11 1 d  1 W r p 1' 1 )(' p i l L  maie r 

the same R L a l ) I e ,  :2 ,  1 �  -thpl'P any dnngi' l' of 
sll o l't - C' ll Cll i llng and thus se t l l Ilg (1 1'(' l lJ t he 
llom.:;e : A. K ot \Yith \V i l'()B 
fr Oll1 a l o \v \,o l tagt' battery.  

CHl' l'yillg (' 11 L'l'cnt 
If the (, lllT('nl ls 

f( � 1' l'(--'-ady HllP lica t ioIl lo \ ('hid", wlH'('}� of (111'­
t('}'(�nt \\ idl lb, \\ h kh ,"vi l l  not llUl l'  1 1 1(' \\ h t p l 
\\ lWIl apl) lil' d  I IH'I ' (' t o ,  H ll d  ,,,,hich i�  })I'O \  hied 
\\ i t h  lllPH ll S  f o r  Bf'(,l1 r i ll l.!,  i t  i n  p o�it i on lll)on 

t h c' w1we l in H11 l'h a \V a }  as t o  V l'(' \ pn t  a n ,V  r a L  
t l ing of the n ttu('ll nH'n l upon t hp \\'11('(' 1 .  '1'1H-' 
1n v(,l1 t ion rplat('s to l' lJnnpl' al tadJlllpnt s fol' 
wlwels of tIw typl' j n  \\ h k h  a 1'UIlIW1' at ta( 'li­
ment j::; dpBiglled for ap p l icat ion 10 ea('h \\ li (, p l  

to convcrt tile velli de into u � ! p igh.  

('d, J)lC"l m ade.  JHctal 8 1 a m plng ('0. ,  Nmgara Falli:l,  N Y· I that of a l igh l lng cl l '('n i t UI(> I'll lpH ()I  lh ::' Fi re 
I n q u i ry N O e  05 9 2 :i . - Jl'or man ufacturers of am,l lTndenv r i l el's i Ol'bid intlilding lWo w i n' s i n  t h e  

t e m  pl'mting' pn ��('A. �ame f a s lening, and :-;PP(· i J y  thp distUl}('P b'y 
l'('rtoraH'(] JU etal � .  HarrIngton & K ing Perforatlll,!! which they rn nst be sep H l'u trd, ;{ , How la l'g(' a 

�'L\ F I': 'i' Y  D E Y [ (  'I<: F O I l  E LI� ( ' T IU C ALLY­

j 'll O I ' I': L LI 1 lJ \' E ll ] ( ' L E t.; .  ,I . I I .  Sl'l<N (,],U, 

::\"t�'\'- York, N, Y. Thp oh.J (' (' t  in view of tIl(-' 
i n \  (lnt o l' L", It )  IH'l) yili{' all  iUl[ll' o \'ed �mf(' tj' de­
\ ic{--' for SI i ( 'll n'J J i (, ] ('�  fi N  antolllolli les,  tJ'ol lpj'­
ears,  and t h e  l 1kp , \ \  11 1' 1 <'1»), I h p  moUn and thp 
NOU1Te of e l ed r i d t y  a l'p inst<l u U y  dbwon n c c l p d  
i n  ('ast' of an a(' ('i dell ! t o  I II  i IJ g  t l l(' m o t o l' ,  and 
('ollS{-'(l lrent ly  tIl(' rE'llicit'.  10 a s t Oll and in�1( l'c 
lhe Sil  r('t�'r or ill(' occup a n t  N .  

HLli�D.  C. E .  B U H N JlA �l� I h'ka l lJ .J uuCtiOll,  
N .  Y. 1\{1'. 13 u l'ullUlll ' S  i ll vt'n t ioll 1::-; an imlH 'Oye­

lll('l1 t in :::; lNIH, a n d  JJa l' t  iCll1u 1'ly in that c1ass 
o f  :::: ledB o1'nin a r i J ,\  lUl()\"\ n a s  " IJO]) s J ('ds. " The 
OVl' o s i t e  1'Ull nen; w ork ('nt i 1'(� l y  indpj)Pll({('ntly,  
UIHl thp beam llWj' S UPV O I 't the load un <l h'\ d 
a::-; dt';:::ii l P(] , fflw ( 'on :s l r ll c i i oll i::-; Silllplp,  can lw 
dH'aply Jlutdp, ('a�i I'y a pp lied, w i l l  be dll l'nlJ lp 
\\ I . l'Jl a v p li('d,  and ('n n  IJl' repa i l'e d a t  H l igll t cost 

i-= lH'('(-' SHU ry. 

l I O n H lij - 1-Uj� L ljJ A H 1 � U  

B O L ;-J 'L'L), O r i onvi l le ,  31lJlll . 

ll E Y l C K -- \Y. 
fl' ldH  in  ven U o u  J'{' 

ft' l' :-3 Lo a d('YH'(' fo ], I'P1ea::-:ing h O I  � { ' H  o r  o UW l' 
< il a f t  a n i m a l s  frOID veh i c l p s  or l h e  i i k p ,  a n d  
i s  (jp H iglU'ti to b e  ( 'upal) l e  of rapid and eUHY 
ojwl'u ! ion 1'01 '  t he P U I I)()�(' of l) l'p \ (,llting a ('(' i ­
( �{\ n l R ,  ... \ n  <l(l d i l i onu l  bl'uk(' lI l a y  be ns('d al ld  
11 ( all 1 )(' aPll Il('d lo a lly yddde. '("he  han d l (' 
\\ 1\('11 in I ln [ 'rna l }) Ot--: i J IOll, w i l l  1)(' a ( ' otn-I' n i (' n t  

I' P s t  1'01' l ' (' i ll �. 

Prinu" 1,r O \l c rs a nd '-rh e i r  A (' t· c ssol�it'S.  

U A N-C ():\I I'Rl-J N N Olt. - C .  FWIIU, Bprlin, 
(� (' l' llwny, )oIl'. 11�1 ()!J l ' S  in \'E'n t ion l e ]a tcs to 
i lll ] I 1 ' o V{-'fllPn t s  de-�(, l' il)(' d  i n  I n i l (�(i S 1 a t ('s 1 \1 1 -

pu/  N o .  ( in! ) ,  1 40 ; and t h (' obj("' 1 :-;  an', ti !' � t ,  t o  

]'( ' p l ,] ( 'p t h p ::-:ingli' a(' t ing' ]H111IP n .lt' t l'pd i o  i n  lhe 
l l :l i en t  l l,\  a lio ul}k :l ('t i ng l l l l l lll) ::-;t'L' \ l llg a:-; a 
i�a '"  ('(lnl p \'i' � H O I ' ; S(' c ( 'wl , j o  l't'} l i H(, {' t hl' lllPUll):) 
J l l ( ' n t  i o tl('<l L l \ {' ]  e i ll foI' 10ddllg :Jud relpusing 
l llP R lwti ( 'll \'a l v p  ( 'one- i),v 01l(' o r  l wo l'ocking 
I'P llll ll l1iNk val \ l's  p lucf'tl jn a SPP U I' :l I (' ('li n n w' l  

,vh k h  con nf' ( ' Ls  Ul(' t \\ () ('y l i nd(' l' ( ' [l (l s  of Lhe 

doub1l> -a ( ' Ung Vl l IlljJ ,  and j il : J' d ,  t o  p J'(H ldp 

nH':tllS for COlllw(' ti ng' tl) (' {)11(' ( i !' l\\- () l'Dl'k i ng 
l L' t ll l 'll diKk Yal n'B \Vi t h  i ll{'  float. 

HOT�\'l{Y 1\-J(YrOlt,- :\1. 1\-1. (' ( ) :\ ( ; I': I � )  L i lllJ( ' ll S ,  

Co. , Chicago. 

I n ( nl i r y  N o .  !j 9 � ti.-For manufact urers of armur 
lJUl 1('t-proof clUlh. 

Han d l e  &, �p()ke Melly. Obel' Mfg. Co., 10 Bell St . •  
Ch ag-nn Fall s ,  O. 

I n (l u i r y  So. �) 9 � 7 . ·-For manufacturers o f  spirit 
frotn III chan eOI'll. 

1 t It IS a paper tube we can s u p p l y  It. Textile Tube 
Com pany, !fall Hrvcr, ::\-lass. 

J llfl lli r v  N o .  59�� .-For firm handling a madllue 
or apparat u s  to � ('rub alld Cl f'all large flours., 

"YA�'l'J� D.-.'\(hlreRSl'H o f  i m porters and consumerH o f  
bamboo. D, F. l\tltcheIJ , J acl"sonville:,  Fla. 

J IH) ui r y  N o .  5929 .-For partiet-l who manufacture 
or h a n d l e  m achinery for I'wparating the ti ber and p u l p  
of t h c  Agava plunt. 

Sawmill rnachulCry and outfits manufactured by the 
Lane Mfg. Co . •  Box la, MontpelIer, Vt. 

I n quiry No. :.i 9 30 . - }I'or good, practIcal dry stor­<:I I.'C b a t t pry to ta.ke the place 01 }8 h. p . 120 v o l t  motor, 
H1hf'r (hrc('t or alTern atillg ('urrent. 

A m erican i nventions negotiated III l1.Juropo. \Venzel 
& IlanIK) u rger, Equltable llullding, Berlin, Germau y. 

I n (J u i r "  � o .  ;) 9:1 1 .-1-'01' some o n e  h alldhng ex­
renm('lltal  apparatus f o r  WIreless telegraph, H u e h  as is nSf Hi fot' l eCt11re p urposos. 

'l'h e  celebrated " HOrIlsby-Akroyd " Patent Safety Oil 
Eng-me is built by the De La Vergne Machine Coruuany 

Foot of East 138th Street, New York. 
l ru I u ir y  N o .  5 9 :J 2 .-For all apparatuR hy m eans of 

\\ fl J('h Hoors may lle cl eaned and v�v llll"h l:' u ,  illt;tead 01  
U t, W i!  fll <Lllua] labor. 

l'ut€'Jlt e d  invcntlOn s of orass, bronze, comlJ O s l tlOu or 
uhmlinum ('oTlRtruetion placed 011 markct. \Vrite to 
Aml'r) ( an Brass Foundry C o . ,  H y d e  Park, .Th--lass. 

J rl (Jll j r �¥  N o .  5 !J 3 3 . - F'or dealers i n  llecktIe mak­pr..., ' ti U p plWR. 

)1 allUtac Ll1rers of patent articles, dies, m etal stamp­
lJl��, screw lllttchuw work, ha.rdware 8 peeialties, machin­
cry and tools. t) u adnga .;\lanniactnrlllg Com pany, 18 
South nmal St reet . ChICago. 

I l l (� n i ry N o . :i 9 3 4 . -For partwH w h o  deal i n  al b u m  
cld S} )S  l I l l  I tr llllfIlwgh, a ll d  walkillg (',lIlt'S a n d  u m b re l l a  
mOllntlllg�.  

r1' w o  llaLPnLs for sale. Supply tanks f o r  watcr service: 
No. lG;).Gii2. Valve, a ('ut-orr, f o r  s u }mly iankR, N o  
'i:1� ,�)-H. Call furniHh somo valves, cut-oft', in worlung 
order. P. J. I�ot-Lhauser, Clarend o n ,  T('xas. 

I n q ll l .'y � u �  .j 9 3 5 .-For m a n u fa c t urers o f  gaso 
llIle ll1l�PH. freu! h t  a n d  del tvery wagons. 

Jjjng l H �b an d ]';urppean Marl,et for Am cl'lcan ::\I all u­
fat'tll I (' � .  - \V, & H., J�Cg[!ott, Li nnted, gast Parade. Brad­
ford, Ellgla1l(l ,  i s  in rpmarkably good POl''ltlOn ior h all ct-
1 Ill:.! an y arti e l e  C01lnect ed with lmil l 1 1g t rutlc, and \-\ I l l  
11(' g l a d  1 0  a c t  as agellt f u r  A menean tlrms.  Please 

{'o i l  wonld be required for Iigll i ing onp U ll l'llpr  
at a tinw '[ A. A �pal'k ('o i l  for gas J i g-h ti n g'  

nU1Y be madp 1),Y taking i r on w i 1'<.'s 1 0  illdH't:) 
l ong and forming tIlt'Ill int  0 a 1J llndl (� 1 j ll l:h 

in diameter, iil'st straigh Lening Lhem v<' l'.) ( 'are  
ful ly .  F i  t a s p o o l  head of lutI'd wood on l'al ll 
('nd to hold the l'(,ppel' wire of tlIe c o i l ,  a n d.  
c o v e r  the i r o n  c o r e  b y  t wo 0 1' thr('c l a�v ('n·; of 
brown papPI' to insulate the eore from tlw ('oH.  
Two 01' three p01lnds of  No. i f)  0 1'  N o .  1 4  
('otton c ovel e d  C'opppr Inagnet wire IlW.y n () w  
be wound o n  I he ('ore.  'I'll(' c11(lB of lh i N ::-li O l l 1 d  

b e  brough I u u t  t hrollgh holes in HlP JlPad of 
the spool, al1 c1 the ('o i l  i s  fin i shed. A ( ' () \ ('r­
ing of pasLpboard nUIY be put over the O ll t ­
"i<le as a p r o t('ctioll and a li ni Hh . 4. "'hat 
voltag(' and a lll[H'1'age would the same l'('(luirc 
and would two ��r[tyity e<'1 1 s answpl' t Il e  p ll l'­

lJOl-'<:'- ' !  A .  rrhl'E'P 0 1' fou r  dry cel lH  w i l l  b e  N llf­

ficient fo!' gUti ligh t i ng. rrh l'p(, LeClanC'h(> ('e i I B  
may b(' llspd if  11101'(--' {'onvipnt. G.  ]s a ( 011 -

stant ('urrent rC(ll1 i1'pd WlU'1l yon �il1l p l y  t ll rn 
Oil Ull� gas a n d  it l ighi s aN  w i th Ow �\d\'anl'p 
lJu l'lH' l's 'r .A, A con�(  ant ('U l' l'pnt b a t  h'1'j' I s  
n o t  u :-;p (l COl '  gas l igh l ing.  bnl  a n  open <' i 1' (' l d l 

ce l l  iN 1(1 lip p l'('fp I'J'P(l . ti. \"h n  I i�  t 11p best 

W:ly t o  ( ' ()ll ll('(' t ('o j ! .  bll 1'1)(,I', and lJH t tp l'Y fo1' 

i 11(' IH's l r (-,�l1 ltN  '! .\ , ' I'll(' ('o i l, hU l' lI('l'. a u Li 

battery a re 1 0  1)(' (' onIl (' ( ' t<'(l i n  R('l' i P N ; i t  Iiu tt 
U'n:; n o t  il lhl l i t  1 1 1(' onkr. '1'lw on l y  i mpo1 'taut 
t hing to b(' obsl'l'y{'d i K  to ('u llnecl the ('('11s of  
the ba i tery in NP I ' i ('�., . :-; i n ('(' a s  h i gh a vo 1 t HgC' 
as p08siul'y elI )11 1 <1 1>" Iwd. 

�J() ,  This i m p l'o \'('d m o 1 o] '  vmb l (li p :-;  : J  l o i :ny ('(Jnl 1l� U 1 l 1 l'ate. 

( 9 4 4 8 ) R. R.  S. a�hH : 1 . Are t h (" '"  

allY e le(· tl ' iC' lalllll s  that  l1SP an all (' rna ling (, I l l" 
I't' tlt,  and if so, ho\v is i t  w01'1  ... p <1 ·: ... \, ' J 'll�' 
a1tpl'lla iing cl1 J'I'pnt is now in m O I ' (' gC'll p r :l 1  I l :-i ,� 
for J i ghting than i N  tIl(' direct (' ll l'J'('}) t .  f r Ite 
S<J Ille in('an dc's(,Pll t l amp tan bp ns('r]  {)fl (' 1 1  I I ! ' ]' 

l'll l'l'pn t , if Ow- l'('(}l l i l P(] vo J i a g(' h; t 1\(' S (l nt P  f o r  

both ('l1 J ' l' (' n t � .  fl' l1 e  a l tpl'na l inL� ( ' \l l ' /' p n t i N ,  l H ) \V-
0 Y('1', uHua l l y at J� or 1 04 vol ts,  \\ hilp t lw d1-
I'P( 't  (' lI l 'Pllt iK o l 'd illH l' i 1y a t  1 1  ( )  O J' UW I'C­
al)( ) n t .  } dl a l ( '  lamp i H  p "p p ci;l l l y ( 'Oll N t l ' l l t' l e d 

for t}\(-, a l tp l'Iw ting- C ll l' I't' n t .  I t s l w o (, :l l boIlH  
( 'onHtlHlP : I t i l)(' �a nl(' 1'(1 t (-',  whi l e  i ll(' ( 'H I ' OO l1 S ill 

a d i 1'P( ,t (,l1 l ' l'Put a 1' (' 1 a luv ('(ll1 S Il I1lC a t  cli ffel'Put 
ra 1 ('s ,  thp V() s i t i Yf� ( ' H 1' lHJIl \\'a�ting- ul)() 1 1 1  t w ice 
as I'a pid l y :I S t h e'  D ('gn tiyc (,:l 1 'bon, . )  \Vo \ l l d  
tlH' l'(' ill' an,\ ( h n !.., { ' l '  [ I O ll J  l i ;...; l l i ll i lU .. � \\ i t li ; \  111 :t � t 
s u ch H S  w(,ll i d  IH' u:-;nd i n  \\ i l'p lf' SH  I p i eg l 'aph 
( 'XP(' [ i !lH�ll t s  ': . L  T !w \'( '  \\ on l d t)(' ( lw :--:a ll lP 
J' b "k fl'o m l i g h t n i ng \\ i th n tn 1 1  m a �, 1  fo l '  \\ I n' 

kss t l' lpgl ' <1pl ] v Hs ! O J '  H Il ,\' O ( l l !> }, P U l"ll()NP , ;-'; ! I ( ' II 
a mast s h o u l d  1)(' p r o t p (  t ( ' d  hy a l i g h t ll l llg I'nd, 
rl'hf' app a l'1I 1 \I S � .. J J i ) 11 1 d  1 H'  : 1  n d  a l\\ :1,\ H i s  jll'O­
\ itku with l ight u ill6 a l' l'c:-;h' 1' N ,  

l J i s l o ll }H' o " ldl,(l \\ i i l 1  \ ,-l l \ P S \\ :  i ell n l' f' V I P s:"wd I l lH1 U i l' :r  1\ 0. 5 H 3 t:i . - For m anllfacturt�l'f; or sellers 
( l 1 1 1 \\ :l l d  fl,\ tli l' �i ('arn :11: 11 d l l l Ir lg �1 l )o J' l i oYl I P ! l : U d l (l1 dH' I I:' ,  
o f  t h,' i l' 1 1 '( 1  v (' 1 n <'1 �HU1 i 1J '"' t  i l l (' l l rw d S d l J :\ (' I' S  I l ' (t u i !  � :\ 0  • • ') 9 3 7 . - F o r  fj !'m R  W l l O  m anu faet ll re 

o n t h p  nu H' ,  giyi ng ( Il r l J i np �l (' l l ( )n , ( I l l' ( l U L \\ :l l d I �)/I ('��ll,� r l����' h l l l (' I Y i ur m i l 11 11g a l l d  lJI'cparing s t ate fur 

! l! l' l l :-; t  il:.!.ai ll s t  I ll ( '  i l w l l ll('<": N{' n ing lJ,\ j () ] , (, (' 
f lHI U i l' )  1\ 0 .  t) f) '= � .  For fi r rfl R  man u facturing m a ­o r ] ' ( ' i.H' l i nll t�) rn o \,(' UH' V i :-;tOll f O l' w ,u d .  I > 1 J ' ( ' c 1  ('l l jn � l y i ( ) r t lJ (> extr,wtlOJ1 (,f cot'(Janl1 ' u l .  

:l (' j io fl of J1 u j t i v(' a g(�ll l i� n 1 i l iz ('d n g n i JJ s j  ( I l (' 
} d s i oJl \ <1 \. ('1" ,  a wl wh e n  \ a 1 \ ( 's j' t ' (l (  h l i.l l'1 1 l t, � t  

p I  o j ('(' j iou Jwyoll d I H' r i plH'I',\ of t l i (' l lod.\' of V i h  
( OIl � i t :\lll i', ::l <1m i ( t ('<1 to ( h d !' m l t t' l '  ( a Cf' ''';; t o  
1 ) ; 1 1 ,111 ( ' ( '  l ) ]'( ' � � l l l'(' an d I ('d l 1(' ( '  j () Il I i 1 l i n1 ! ! 1ll t h {' 

\\ ( ) l  1 \  t o  1 ) (' (\Oll (' by lll o l i \ l' ag<,u l in l o l'c iTlg l ile 
\ a l \ {' :.; i L '\ :l l'{l. 

J�ai Ii ".ra } !"i  a u tl r" IH� i ;' .\ C't '(' )oi !'O) o r{(' fo' .  

A l 'l'O �\L\ '1' 1 ( '  ( ' .\ It 1 )  i ,,( ' I  L\ It/ ;  1 1  L\ J, \, K  
\\�, ... \. H \ JUt [ N  a n d  n. K 1 1.  ll \ lt H I :-l , ( ; 1 '('l'n n 11(',  

:-; . ( ' .  T n t l ' i �  p a t (,llt L l l (' i n \ {, Il ( i oIl iN nIl l nI -
1 ) 1 ' o \rp11H'Jl t hl :l U I O l1lu ti(' ('a L'  <l i seh:ll'g(' va1 y('s 
inj p])( lf'(j n n d  ada ll t ('(] ('sJH' d a ll,\ t o !' l I �e in 

t l n i n �ign ;il i l1 g  <l J! p a J'a t w·1 . :uFl pn l' t ic l1 i a l ' ly  in 

"h!,Jl H l i n g  H I)}JU l 'U t 11', w he l '(' i n th('- s ig- n a l iH  
( 'an �('(l 1 0  sOlll;(l h,\ a slight l'f'dUCtiOll of LJ I 'CS­
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GEORGIA TILL BASKET AND PADUCAH FACTORY. 
The ach ievement of Emmet Horton in making a ma­

c h i n e  which, working automatically, will construct 
from 18  to 22 peach baskets per minute, i s  not merely 
a remarkable thing in itself, but has a sweeping infiu­
ence on the culture and marketing of fruits and vege­
tallIes, particularly through the 
South. 

Probably no indu stry has in the 
past been more subj ect to vicissi­
tudes than the growth of fruit. I t  
h a s  had to run the gauntlet of all  
kinds of weather an d great varia­
tion in the prices to be obtained 
for the ripened product, while at 
the same time it has been at the 
mercy of wholly inadequate facili­
ties for secli rins l1aclmges in 
which to del iver the product to 
the consumer. 

D uring the season which has 
just  closed it is roughly estimated 
that three hundred million quarts 
of strawberries rott e d  on the 
vines, because the grower could 
not v rocnre baskets at any price 
to move them to market, and dur­
ing this same season it i s  report· 
ed that iTl  the State o f  Georgia 
fully enongh peaches for ten mil­
l ion basl(ets never reached mar­
l,et for the S:ime reason. 

These conditions o f  inadequaey 
i n  th e basket sUjJply do not dem­
onstrate that there are not enough 
people who will work for wages 
to make the necessary supply of 
basl(ets, but in view of the nncer­
tai nty o f  the volume of pro duct 
to b e  shipped , and the necessarily 
low price at which the baskets 
must b e  supplied,  a ·  good fruit 
season find s  the growers with only 
a small proportion of their supply o f  baslwts con· 
traded for, since th ey themselves cannot tell what the 
vol ume o f  their crop w i l l  be nntil  close to the 
maturing o f  the fruit,  with the result that there is a 
scramble for basket supp l i es ' during a good fruit sea­
son and none of the hand-working machinery i s  i n  a 
position to respond with sufficient rapidity to the 
sudden demand. 

Nearly everybody now is familiar w ith th e obl ong 
baskets about 4 inches high and 7 inches wide in 
which th e Georgia veaches are shipped to market. 
Thi s basket has become the most freely recognized 
carrier for peaches and tomatoes from southern fields 

The First Floor of the Warehouse . 
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to all markets. The consumption of these baskets 
during twelve months i s  now s everal hundred mil­
Hans.  I t  i s  a class of basket which was little used u p  
te s i x  or seven years ago, so that t h e  especial need 
for machinery to mal,e this particular basket d i d  not 
begin to manifest itself until about the year 1900 .  In 

Emmet Horton and His Latest Fruit-Basket-Making M.achine. 

1902 Mr. Emmet Horton, who had made a l i fe-work 
of inventing and cOl1fltructing automatic basket-mak· 
ing mach inery, particularly for the handling of grapes 
and berries, turned his genius toward the construction 
o f  a machine for the manufacture of these particular 
baskets, .known as the Georgia oblong till .  I n  th e 
fall of 1902 Mr. Horton made his first t i ll  basket ma­
ch ine,  con�tructi n g  it along whol l y  d ifferent l ines 
from any of h i s  other machines. and i n  ,January, 1 9 0 3 ,  

turned i t  o v e r  t o  t h e  factory o f  t h e  Mergenthaler-Horton 
Basket Machine Company for trial,  and three months 
l ater,  some sl ight changes having been made, construc­
tion was started upon a number of these machines.  In 
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the spring of this year ten mach ines of this class were 
put to w��lr i n  the M ergenthaler-Horton Basket Ma­

chine Company's factory at Paducah, Ky.,  with the 
result of demonstrating, first, the capacity of the ma­
chine with one girl operator to deliver fully twelve 
times as many 'baskets per day as that same op erator 

could make by hand ; second, to 
manufacture these baskets out of 
a class of wood which heretofore 
had not been available by hand 
process,  namely, out of gum lum­
ber, thus lessening the cost of the 
material employed and benefiting 
the product by tnrning out a bas­
ket uniform in size and absol ute­
ly free from the objections which 
have been steadily experienced by 
fruit growers with the baskets 
made from the yellow o r  pitch 
pine tree.  

'fhe vital effect of the introduc­
tion of the till  basl,et machine in 
the manufacture o f  basl,ets for 
Georgia peaches can be fairly well 
estimated when it is kno w n  that 
the year 1905 brings into Learing 
something l ike ten m i l l ion new 
peach trees, within the limits of 
the State o f  Georgia alone.  I t  is 
fi gured that at least twenty bas­
kets of this size are required for 
an average yield o f  a peach tree, 
thus making estimates 01' an in­
crease of clem and for baskets of 
this class next year of two hun­
dred million, and there is no one 
who is familiar with the fac i l i t i e s  
for making baskets throughout 
the south ern country who does 
not know that these fac il ities can­
not respond to this increase o f  de-
mand, even if every existing fae­
tory started at once to make 

the snpply required.  I t  is only by th e use of these 
machines that the fruit growers of Georgia next year 
will be abl e  to secure the carriers in which to take 
their goods to marl,et. 

At the factory of the Mergenthaler-Horton Basket 
Machine Company at Paducah, Ky . ,  situated on the 
banks o f  the Tennessee R iver where it flows into the 
Ohio, the supply of gum tim her is floated down the 
Tennessee River, th e logs hoisted up to the sawing 
machinery, cut into four·fool l engths and d ropped into 
steaming vats where they remain over night. The 
next day the logs, averaging in diameter from 24 to 
40 inches, are p l aced on a veneer machine, and the 

Twelve Grape Basket M.achines at Work. 

The Second Floor of the Warehouse where Goods are Stored. TWO Large Veneer-Cutting Machines. 

GEORGIA TILL BASKET AND PADUCAH FACTORY. 
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v eneer is th e same day workerl up into baskets and 
the baskets are placerl in the drying house to oe shipped 
the following day. Thus the orrlinary course of manu­
facture by mach i n e  is that the seconrl day from the 
river the log has become baskets, and i s  on its way 
to the fruit grower. 

Because of this rapi d  process, the gum timber can be 
utilizerl ; with any slower process it would curl  up and 
not war], successfully. This fact has prevented the 
manufacturers who make basl,ets by hand from avail­
ing themselves of the inexhaustible supplies of this 
particular lumber, which i s  the cheapest lumber i n  the 
worl d .  I n  contrast to it,  for the special purpose of 
making fruit baskets, the yellow pine has many dis­
advantages.  In the first place, the trees are much 
smal l e r ,  and the cost is about rlouble. I n  the n ext 
plnce, there is a distinct odor which frequently in­
jures th e flavor of the fruit. I n  the third place, very 
frequently indeed the yellow pine baskets, when newly 
made and exposed to a hot southern sun, exude some 
of i�s resinous sap, which i s  o f  course very injurious 
to the fruit packed in the baskets . Many consumers 
of peaches and tomatoes will  probably never l{now 
how much they have to thank the inventor of the auto­
matic basl,et-making machine for this one accom­
pl ishment alone which enables them to get these pro­
ducts in baskets absolutely sweet and el ean and free 
from all  contamination. 

The Me rgenthaler-Horton Basket Machi n e  Company 
i s  making ev­
ery effort to 
m n l t i p l y  
eflu i Jlment 0 f 
tll ese mach ines 
to m eet t h e  
growth of de­
mane!. I t  i s  
planning t h e  
erection of one 
or two more 
factories on a 
large scale te 
honse and op· 
erate mach ines 
as fast as they 
c an be con­
structed, lo cat­
ing such facto­
ries within the 
reach of the 
supply of gum 
lumber, and as 
close as possi­
ble  to the fields 
where t h e  
heaviest de-
mand arises.  
Florida will  
need during 
th e months of 
Jan uary, Feb-
rnary, a n d  

Scientific Alllerican. 
vel' minute up to a speed or' 22  baskets per minute, 
which are the Olles now in operation by the Mergen­
thaler-Horton Basket Mach i n e  Company people at their 
Faducah p l ant. These machines turn the four sides 
of the basket successively to t11e stapler, whereas the 
latest machine has staples on two s i d es,  so that one 
turn of the basket compl etes the wo rl'. The company 
i s  expecting to have 20 of the latest machines turn­
ing out baskets in good season for next year's berries, 
t o  prevent, if possible, the tremendous loss the growers 
experienced this year, and incidentally to add largely 
t o  its revenues. One girl operator handles this ma­
chine. 

The machine for making grape baskets was quite 
fully described in these column s two years ago, and 
needs no extended mention here. I n  practical opera­
tion in the factories its efficiency has been demonstrat­
ed. I t  is s c heduled t o  mal,e 4, 200 baskets per day, and 
actually can b e  depended upon for about 3 , 600 baskets 
per day with the varying skill  of the operator. These 
baskets are of a much more substant ial character than 
the baskets for peach es and berries. They have to 
be made strong enough to travel independently without 
being crated in freight cars. 

Mr. Horton has devoted a large part of his life to 
the inventions wh ich are all controlled by the Mergen­
thaler-Horton Basket Mach i n e  Company. In laying 
out h i s  till basket machine, the basis of h i s  calculation 
i s  the number of feet which the belt must travel while  

o f  the blanks. The form i s  then furlher rotated i n  such 
manner as to cause the bands to be wrapped around 
the outside o f  the body-blanks at their upper edges, 
and then these bands are secured to each other and to 
the body-blanks by staples made from wire, just before 
they are driven, the nailing mechanism being so oper­
ated as to give a relatively long stroke when attaching 
th e  bands to the long sides of the oblong basket and a 
relatively short stroke when attaching th e bands to 
the ends of the basket. After the blanks have been 
bent aroun6. the form by the d i e  and the bands have 
been attached, the die is lowered and carried away to 
one side to receive a new set of body-blanks. As soon 
as the bands are nailed to th e body-blanks the basket 
i s  complete, and the form i s  lowered to deposit the 
completed basket in a chute,  th e basket being stripped 
from th e form by hooks carried by the upper end of 
th e chute.  The completed baskets are stacked in the 
chute one above the other,  and when a predeterm i ned 
number has been reached, the pile  of baskets is auto­
matically removed from the chute and deposited upon 
a trough, from which they may be removed by hand 
or automatically. 

The form carries band-receiving hooks with which 
co-operate spring-pressed dogs that serve to hold the 
bands i n  the hooks. The hooks are mounted to turn 
about horizontal axes, whereby they may be at one 
time held up to receive the bands and at another t i m e  
turned to p e r m i t  the d ischarge of a completed basket. 

Gearing is pro; 
v i d ed wbich is 
aut.omati ca I 1 Y 
a c t  u a t e  cl to 
move the hooks 
at the pro per 
time.  PI mwers 
i n s e r t  t h e  
lmn(] s  i n t o  ttl e 
hooks and pn-
gage 
pIe ted 
and 

a com­
basl;et 

ejeel it 

M:lI'ch about 
2 , 0 00 carloads 
of these bas­
kets, C u b  a 
during t h e 
same period 
about 5 0 0  car· 
loads ; Texas, 
and Arkansas 
fol low w i t  h 

VIEW OF THE MERGENTHALER-HORTON BASKET MACHINE COMPANY'S PLANT AT THE INTERSECTION OF THE OHIO AND 

from the form 
after the band­
r e c e i v i n g  
h o o k s  h a v e  
been reversed 
o r  t u r n e d  
d o w  n w a r  d.  
T h e  s e plun­
gers, it should 
be mentioned, 
are m ade to 
swing on hori­
zontal axes, so 
that after they 
have com p l eted 
t h e  i r down­
w a r  d m a v e­
ment and com­
m e n c e d  t. o 
move uIlward 
they s w i n  g 
inward, so as 
to clear the 
bands w h i e  h 
h a v e  b e e n 
made to en­
gage with the 
form and also 
t h' e b a n  d s 
which are be-

h e a v y d e-
mal1!l s, then comes Georgia. This artic l e  refers partic­
ularl y to the important invention of the mao 
chine for making the Georgia till  basket, and the other 
wond erful mach ines made by Mr.  Horton for t h e  
manufacture of b e r r y  baskets and grape baskets can 
be touched upon only casually. The machines for 
making each o f  these different kinds of baskets are 
arranged on lines wholly independent of each other. 
Some o f  them have demonstrated new mechanical 
principles, and the Patent Office has allowed claims 
for new mechanical movements. 

Mr.  Horton's latest improved machine for mgking 
the quart strawberry basket i s  remarkable for many 
things about its construction, but its great commercial 
value is undoubtedly its power of delivering over 
;) 0  completed quart baskets per minute. T h e  latest 
mechanism for this machine was planned to turn out 
nearly 40 baskets per minute, but at this speed it was . 
found to be difficult to get the completed basket under 
all ci rcumstances entirely cleared from the form be­
fore the wood for the succeeding basket entered the 
machinery. Consequently to make a mach ine for 
steady commercial use, it was found necessary to 
slightly reduce the speed s o  that to-day trte final quart 
strawberry basket machine i s  being put togetht'r by 
Mr. Horton at the machine shop in Elmira registered 
to a speed of 32 co'mpleted baskets each minute, or 
nearl y 2 , 0 0 0  per hour. The earlier quart berry basket 
machines have progressed from a speed of 12  ba�kets 

TENNESSEE RIVERS, PADUCAH, KY. 

one basket is being made, and before the next one i s  
on the f o r m .  F r o m  t h i s  bas i s  all of its movements 
are calculated , and are done with such nicety that the 
first till  basket machine h e  made ran successfully 
the first day th e belt. was put on it. This is the more 
1 emarkabl e  becanse this i s  th e machine in which an 
absolutely new mechanical movement is used.  

The same m echanism which is used in making th e 
oblong till  basket is to be applied to the manufacture 
of mach ines for making the square California fruit 
basket. 

The following description may, th erefore, b e  con­
sidered that of a typical mach i n e : The body blanks 
for the basket are arranged in two p i l es in r eceptacles 
at one side of the machine, to which receptacles they 
are fed at intervals by automatic mechanism operated 
a s  soon as the supply o f  blanks in the receptacles is 
exhausted .  A blank is l ifted from each p i l e  and de­
posited on a die,  one blank being placed crosswise 
of the other, and when thus croEsed the blanks are 
carried by th e die into pos ition under a form of the 
general shape of th e interior o f  the basket. Two 
bands for each basket are fed to the form, and, by a 
partial rotation of the form, are wrapped around it. 
After th i s  the die is raised, causing the body-blanks 
wh ich it carries to be bent around the form and to in­
close those portions of the bands wrapped around the 
form . At this time the body-blanks are secured to each 
other by a staple driven centrally through the bottom 

i n g  f e d  b y  
the band-feeding screws. This swinging movement 
of the plungers i s  obtained b y  means of rods whi ch 
are made to pass vertically through friction d (,vlPPS 
and which are p ivotally connected with the pl ungers 
at points to one side o f  their p ivots . 

How soon the company wh ich controls all of these 
pat.ents and machinery will be abl e to enter tb e Cal i­
fornia field i s  not known. I t  would seem that an 
equipment sufficient to take care of the growth o f  de­
mand for all  classes of fruit baskets east of the Rocky 
Mountains would consume all of the energy of tke 
big organization for two or three years. But these are 
t.he days o f  achievement, and it may be that the Cali­
fornia field will  get the benefit of lVIr. Horton's genius 
before two years more. Thfl foreign patents on t.he ma­
chines invented by Mr. Horton are owned by the Em­
met Machine Company and cover nearly every country 
on two continents where timber is grown of suffieient 
size and character to make this class of baskets . 

The inventions in basket-making machinery made 
by Emmet Horton, an d before he died,  by Ottmar 
Mergenthal er, of  l inotype fame, constitute an unusual­
ly p erfect safeguard against competition for the com­
pany which owns them, because no other inventors 
have ever been able to make a basket machine success­
fully, and Mr.  Horton's inventions now have so fully 
covered the entire field t.hat the company may well  feel. 
protected in every way by the possession of these pat­

ents on these great inventions. 
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baffl e  it, stagger it,  or ,vhn t,  ( 0  H U ' O l ll p l i sh t h e  
lJ e s t  r e s u l t s  wIthout IH.l � k  In·t' � H ! l l e  t . ..  \. AllY 
fo L'lu o f  exhull s l  c1uunbt'l' in \\ I11d1 the fOl'C::8 of 
the exhUl"t i �  d i Vided a n d  g ra d lla l ly expandl'd 
\\ i l l  dea(lell th(' sound. 13. Wha t is the sden­
t il l (' l'p:H;un J ot' the noh4e at the end of an e x  
ha l l s !  v ijJe of a gasoline engine '! A.  '1'11(' Iloi � e  
oi an e xh a ll H t  h�  e n u K e d  by it s  i lllp a c t  a ga in s l  
thp o u 1 (' 1' a L1'. D .  Is llH' \'p aUJ t lung g U llH'tl in 
l'uI1LI  ( i ng S llrfdC€ by havIng I I I  ojP(' L m g  ribs on 
ga"o l l lie Pllgine (',' I l n d(' l's ': .. A. All.). thing that 
exp,lll (l� thp Ull' S1l 1 fu<'e ('on Laet \\ 1t ll UH> (',} 11n 
dt-' I' i::-; a gain to U i l'-(' o o l p d  (',) l i nd('l'N.  rl'1w nUH 
u('( ' o m p l i Kll the dt',si l'P<1 P X t PllSIOll o[ a i l' -('oo l m g  
slL l'fa('e. 

( 9 4 5 0 )  W. A .  K .  asl,s : What books 

fo}' i w.:; U  U (' l l On w o u l d  y U U  l (, C O fI l Il1 P IH l  to one 
who llI}(l(-, J 't:1tand� only the r u d i li1t-' n L x  of dec­
t l  k a l  Nc it'll( 'e and \\ i :::; i1p s  t o  JH' I I (' t t  lllm s c i f  
in Ul l-' a d ': A. 'rile' books H'(lll l l'pd j O l' the 
R t l ldy uJ t' l e e t r i c i ty dpIH' n d  C H t i l' P i y  lIpon how 
YOll w O ll l d  study. I f  y o u  " ou l d  [)p( 'omc a n  

fld1J('a tpu p l (-' d l' i c u l  eng irH'cl' go t o  ( ' O l u TIluia 
r n i v {, l' H i t 'y  a n d  t akp t he ('otlr;.;p. If that i K  
i n lpIIHHibh',  y O ll ntny be a ide to t uk\' a COl'­
l't-'!-:P O IH I l'IH'e C O llrHP a l  SOllie 01 thp (' O I'l'Pspond­
('lI (  (' :-; <' ilO o l s .  ( The Interna tiona l � clto o l s ,  at 
H ( , I :I ll t oIl , Pen n . ,  a1'(, "\ pry l a l'gp and C:l ll i u l'­
nh·dl .� OIL  a good olJP o r t nnU Y i f  j. on :.11 e de­
t (' l' lll l llP([ to do good \york. ) It is h n l d i y  lJo:::;­
;-; U d f-'  b,� :::; tw]y bj OIH'RPlf  to lw('ollle all clet-
1 I Le J a fl .  ( \m ta(' t v\ i tll llU l cltin P l Y ,  i n H t l ll rrH'lltN,  
U ll U  Illt-'U (loillg U w  H (' t u u l  ''' O I l\:  a l' e  IH· ('eH��l l Y ·  
' l'!t(' I 'P  i s  80 Dl ll C h  w h i e h  i s  n o t  i n  (\ ]1 .)  Look 
,\ h i<'lt Itll l H t Uf' kIlO \\ n. Y o u  sa) .) U ti \\ i s h  t o  
" I' P l " l p (" t  y ou r seI£ i n  the a r t : '  I f  llw l  ha s ils 
l l M I W I lllP(l1l ing tl1 a t  .) on vdt-th s i m p l ,)  i o  it'n nt 
how t o  do e l e � t l'l( 'al \\ ol'k, t lw IH ' N t  w a y  to 
I .- a l  H t ha t js to u b i a i ll a p O N i t ion i n  a u  ('le�­
t ri (  ,1 1 shop and l e a r u  tIl<..' al t of m a k ing t h (' 
n p P;ll :l 1 IlH ;  01' i n  a constru�tion eOIHvany and 
1( ' ; 1 1 1 1 J !l p  a l  L o f  i n s ta l l in g  nUI ('hinpr.) , tll(' linc',  
t' 1 ( ' . ; 01 i ll a s l a U o n  and Iptl l'Il how to ol' P l'atp 
i ( . 'Pl I P I  t' H I  e many l irH�S of ]parning II 01U 
\\ 1 1 1 1  11 .\ O i l  m U R L  dwm';(l ont-', ,H'(' O I  (!jug t o ,\ o u r  
!lIP , I Il S ,  <l n d  v o m::;i l l i l l t i p :.:; ,  o j"  w h ich Y O LI do n o t  
g h �  l l '� (l l l .\ i l l t i l wl tion�.  La H t I .v ,  I f  \\ h a 1  j OH 
w is h  t o  l l 'al' n is p lp C't l' i c a  1 Sclt'Il(,(' ,  .\ ou can 
t 1 l ( ' n  I H-'g i n  \\ l th books a n d  s t nd.\ p i t hl' l' \v i tll 
01' \\ it l } ( ) 1 i t  n t ('ae hpr,  tho ugil l u I'  IH' t  L p r  \\ i th 
a t f-'a du'l'. Y o n  ln ight R hu 1 \\ li b " S WOIH" S 
1<: I(' luPll t n J''y Lessons," Jl I  leP � :2 . 0 0 , go on i n l o  
· ' 1  [ , 1  w l\. i a s  n nu 'Va l l is'  1 >j n u m o , "  p i  ice $:LOO , 
tn kp twx j ' ' 'l'llO Hl p sOU'S I lj ll;l lU O JJh'L'tri c :\la­
(' I i  i l iP 1'.\ , " pl i ce *7 .GO ,  and h i s  otlll'l' books ; 
J o l l o w  \\ i l l! " C l'o( kf'I ' s B i e(' { t i c  Lighting, "  .2 
v o l :-.. ; . ,  p l  i c e  �( ;  00 , aftpr t ] l i �  m i g h i  <:Olue Lh�' 
1 1 }1 l ! '"' ll l l <..l sion o j'  po" <:' 1' , ('h'<:t l k  l :l il v"\ H 5 H , pte.  
rl' } H  I ' P  :l l l' b o o k :.:;  eno ug'll to l a:::;t for niHny yf'tU8 
() f :-; I l i ll.) lor t he mall 6tudioll S l y  in�1ined. 

( !l 4 G 1 ) C. H. McC . says : Can you tell 
lUi' \\ ]\('1 '0 I can find a de�cl"ijl t i ()n of lh" np­
p:lI' a t l l �  l L hP d  bj 'I'(' l � a  to gt'HPultp tIl(> high 
1 p l L ;'; lO tl ( l l l l l' n t �  \\ it h v\ h i c h  11<:' was exp e r i ­
Il H" 1 I  I l u g  a I {'\\ .) Pat t:1 ago ': I l lPlieYe 1w c a l l e d  
] 1 1 :-;  HUH'h i nt> a n  " o s c i l l a t o r . "  If t11('1'(, a r e  any 
N l l ' l ' l  j] \[ I , N  I X  dpS('l' i bing 1 hp H e  eXIH'r i m e n t s  
Id� l.1 :-;p 1 (' 1  nlt' k n o \\ the ll nmlw l 1"i .  A.  \\'c h a v(' 
Jl l l h l i s h ed a de s e l  i p t i o n  of the high frC(ILlcney 
(' ( ! I I  i n  ot ll' H Ul' L'LL \\ jl,N'l' No. 1 0 H 7 ,  ·W l 1 1 C h  a r e  
\\ i l l s P ll d  fOl' t,' H (,Pu ts.  rnle 1 I d l ed ::S Lates 
Ii� i t- ( ' t  I 'k a l  H llllll l y  C o mpany, JUt.  VP l Ilon, 1\:. Y., 
m n k('  l ilt' a pp a u1 l m:1.  1Jo t h  l o r  gPll P l u tIng t h e  
( h  ( ' J  I k i t y  <l nd fo t' t h e  e XlJ e1 i Jll P n t s ,  I lt U H  IU1'­
n b , dl l l l g  < 1  ( ' ( ) lllll l e t e  o lI tflt  \\ h klI ('a n  1)(' l'e l l P d  
u p o n  l o  do (hc' wO l k. rrl1Pse outfit:::; arp \ ('l'Y 
Jl ighly Rpoken of. 

( fl 4 !l 2 )  O .  H.  says ' Will you kindly 
inf(J l ln me w h a t  is the beRt P l'otpetioll against 
l i gh t n i ng' j o r t p l pp hollC'H , vb�. : to p l'0 1 (' (' t the 
r i n g!' ] ' ,  ( 'o i l ,  a n d  lmilding ? "Touhi y o u  advi�c 
"cil'ad Pll(h-;" o r  ground c onnc c t  ion wlIen ill(' 
' l J I i Ol H' i :-;  diRconne c t ed [lom 1 h e  m a i n  ,yirp 'f 
( �  t ltt' Ji u h t n i n g  tl l l't'stpl' no\y i ll  u Ne abso l u t e  

p i  o j  t ' e l  ion ': A .  Lightning an e�t('l's ,  which ,\ i l l  
1 f t-'  t i l l  n i H h e d  b y  t h e  1 e l Pll llOllf' ('O mIJ :luy, art' 
t l ip I H's t p J'o t p d ioIl fol' t p [ l'j1horH' S fl'orn l ight­
n i llg·.  ' r I H-' I 'P (' a ll lJp n o  8 l l ( ' h  t h i ng :I N "abso l u t"e  
]l l ' I J !  ( ' ( ' / 1 0 11." 1'1 0lll l ightnirrg. J{'('tH4() n n  t I p  1> 1' 0-
t (' (  j ioll i H  a l l  tha1 ( an he L a d .  'nt(, u s u a l  
li g l d l l l l l g  :l l' l (' �t<'l' \\ ol 'ks t il l o tlgh n g"l'ouIH1e<l 
" i l l-' t o  t h e p:l r i h .  "Te Idl O W  o j'  n o t h i ng b e t ­
tI ' \ ' .  C o m p a l  a t i y C' l ,\"  f e w  i n s i l llllw n t  N a rc' n o w  
h l l l ' llpd o u t  by l ightni ng. 

( � 453 ) You w i l l  very 
gTPa t l y  oblige me h�T kindly ans wp,ring Uw 
fo l l l n \  ill g  t}lH:'stions ('Otl('PI n i n g  "'rl H' Tp � l a  
rl' l i ( ! lll�( Jn H igh FI 'equPllc,\ Coil "  a s  de-Rc r i l)('<i 
in H ( ' I I ] �'I' I l ' l (' .... \ ::.\l B H H  \:\ HI l ' l ' L L ;\ I B N l' !\ o .  
1 O�7 . 1. Sltoll l <1 " i l (,  1010wn as magn p t  \\i rp 
1)(' I I SN1 O il tlw p r i m a l  � ': ('11 t he H(,( olldar.v ) 
A .  I t  iN 1)(' 1  t p l' to lI He ( ' o \ p l 'p(} O J' rn a gllt' i  w i l e  
fl � i t  i s  ( 'ortliH o n l v  ('u l 1 <::<1 . in \\ i n (l I n g  a l l  i n d u (' -
1 i on ('O i l H ,  even \\ 11f'n i n R u l a LHl \\ i l h  o i l .  � .  
\ \  I t , l t h i n d. or i n :s n 1 a iion s h o u l d  t he spconL1;l l Y  
o f  t l l P  h i g h  t('n � i Oll i l' a n � .  lw \ P : \Yi n  ;:-;ingle 
('o t t O l l  ( o \ f' l'f-'d do ': A . l l l ;.' h  i 1'(' l]lH'Il('Y ('o i l �  
f1 1 ( ' o l' tl i n a ri l y  i n �m l a t('d \ \  i t ll ( i 1 .  I ) oulJl(' coL­
tOll ( 0 \ ('I 'pd \v i l'P i s  to be' pI r[(' l l'(' (l to F:ingle 
('0 \ ('1'(,11 \\ i l '(' .\\ I l Pn l :l l gP (l i ff(' rP1H'ps of' ll otNl 
l i n l  n I P  t o  lw 1H O d l l ( f'd .) TTo\\"' many 
P ( ) l l llll � o f  w i r e  a l e r e q 1J i t C' d  [01' I'.'Ll('h ('O I l  o [  
\\ i l 'P on t h e  h igh t p n � i o n  t l' a n H fol'rnCl s '" 
IT o w  lll a ll V  p O l J l1 (I �  'Id l l  1)(' J PqHi l'(�d 1'01' I ll(' 
f..:(� ( ' ( J l � il :1 I Y  o f  t hp ldgh fl f'(}lH'lW,V coi l '! .. A .  
,," .. l w vp n o t  tIl(' \\ ei g h t  o f  \\ i rp a t  h:nl{l for 
1 1 1 « '  coil� � on i n l f'lHl to lll ak(� .  It is m o n �  (' Onl­
m o n  j o  �qlP('if.\' 1 hf' n u n l b e l' o f  t u rD S  o f  \v i re,  
YO l l  ( tlIl i l 'an " j'Ol  111 t l l l  n s  ( 0  p O l l n d s  approxi 
l W 1 f ( ' l \  In Ca kll l :l t in g  / l I P  J p n !..' t h  o f  0Ilt-' t n I'll 
in J h p l l l i fl t1 l (' 1 :1 VP1 'H  or  i ll p  ( ' o i l  nnd I ll l l l t i p l v ­
ing tn jIll '  l o l a l  H lJ m lH' 1' o r  t l l l 1J � .\ t n ! J l (' 1'01' 
('opper w i l e  w i l l  g i v e  y o u  the n U lllber of feet 

Scientific American. 
pl' r  p o und for any Hi�e of \\ 11 p. t o  \Yi l l  I l l" 
11lereaSe i n  11'ngth oC ;:;p:.n k  \\ <l l 'J ' .lll l dB 0 1 1  111 -
sll i a t i on '; A. I t  i s  Ul) t  V l oba l J l l' t ild, t  th(' e O l l  
w i l l  stand the �Lrain ( x('(' p L  llj oil l u s u J a tiou. 
B \7('U tllP ll 1 h(' Insu l a t i o n  IH.ly 1)(' ll Ull( t lU Nl 
:t l P <jncIl t l y, h u t  a �  N0011 a s  ill(' o i l  e l <,�es in 
agaIn Lhe in H u l a t i oll i s  restored.  

NEW BOOKS, ETC. 

T Il le PL.\J"\ lcTARY S yc;TEJ\1. A Study o f  Its 
Str ueture and Growth. By Frank 
Bursley 'l'aylor. Fort �WaYlle. Indi­
ana : Frank Bursley Tay lor ; London ' 
C. D. Cazenove & Son, L�O� .  1 2mo . , I pp. 2 7 8 ; illustrated. Price $ 1. 5 0 .  

O u r  a u t ho r  ill � t  ('h a l l <'ngps � l' \\ 1 on ' s  ilH' O ]  y 
of t h e  l lloon' H s t atJilH.) , on the g r o u u d  tlll.l t ,  11 
l O l' l'(-'c t, I t  shou l d  se1'\Ve U H  a lW :J i s  j () l' gPlll' l'u l l  

z a f i on ,  ulld sho u l d  y i e l d  a I n w  1 0 1' the :::; [ u  I ) i l ­
ity o f  innc1' HuLellit('s.  rl'lus i t  Jms fai l f ' d  t o 
do.  Till-' author tllt'll a d \ alH'{,� a lWW" 1hp, OI J 
of Hta 11 i H Ly whkll, 11(' c l a i m s ,  (lues J k I d  M uC'h 
a g(;}l<' l' u l  law. T h e  apI/ l i e u l  ion uf j h i �  l1H ' O l'J 
a�Coullt:.:; lur the or igin of UH' a <": [ p l' oids,  t lll> 
:-ll']HI l'a tion of 1he ll ]aupLs into 1 \\ () gl OllP� \\ i t h  
t l l <'  u s t e l'oidM l)(' twcen, LIIP I)() N i t i oll of Lhe SH­
op- r i o l' v l ancts Ilext o tl t '-"l i (k 0 1  11 1l-' a s t<'1' o l d A ,  
t h l-'  gr(  :it pl' nU.l "SPS o f  t h e  �llJlCl  i n l' ll lallPLs,  
a n d  Uu' origin o f  N a 1n l Il ' H  r i ngs.  TIlt' Jle "  
hJ v o the1"iit-t a l so h'dds 10 i ll t (' I' P !4 t in g  (' xl 1 Idlla­
liOIH-l o f  va l'i ) l1 S O U1 (Il' IUI' L "  nnd plil' 1l 0 [uPll U ,  

Htl('1l a s  t h e  l'd l' ogt 'ad>-' R a l ( ' I l l t P  �J s t (, Il.l. ;-: o f  
r l anll s  aud �('v t u n e ,  fhp i n c l l ll U l i o ll of the 
IJlOOn'B V 1HlH' to til<..' t'al'th' ,':1 C (lWI 1 0l', (' t e .  

S Yc;'l' L JI A l j( '  PCPI OlAI(, Y. By 1,' . A .  ,Vaugh, 
ProfeEsor of Horticulture and Land­
scape Gardening, Massachusetts Ag­
ricultural Coll ege. New York : 
Orange .Tudd Company, 1 9 0 3 .  8vo. ; 
pp.  3 0 0 .  Price, $ 1 .  

The R t ll <l y  alH} d n "' H iti( n tion or fruit s iK 
IH-'( f' 1."l"!·U ) ill O l der to lIlHke V ( ) s si lJ Jp  U1(l i r  nl()�t 
p r o l i fI c  lkvl'lovnw n t .  Prof. \Vaugh, i n  h i :::; 
llPW book on tIn s  snfl j P (  t ,  gn t' S  in :;; t l 'll(' t ion;o; 
fot' 1 he S .n.; t p ii t a t l (  s l  (Hly a u (l c l n  " N i fl ('.d ion of 
o u r  "\ ::11 iOll S  f l' U it 8 ,  \\ l 1 1 tll \\ I I I  I H �  of \ �1 1ue to 
i rn i t  g"' l O\\ (' I '�,  i eaehel H, H lld a ll �(' h >ll l i fI c  i n  
, e RiigatOl' H  of tll i R  sIlI J.i ,-' (' I .  'l' lH'  hook t r {' a t s  
pxhau s 1i \ (I J y  of t Il (' lllpt lt()d� o f  d('scn blll�::; 
fJ' u i t H ,  of the pprpIp,xiug Hj S h' lll of Il omendu­
t nn.',  01' the p Ul('ti(  u l and :::; ( iPll LlfJ (. (' In s�jj](�n­
twn of Y a l i e tips,  and of dlP J u dg ing d 11<1 �(' ien­
t i ll (' laoO l a t O l' ,) stlldy of a l l  kin(l� of I I' 11 i L8. 
TIl(' book w i l l  t ) ('  [onn el V:l l  t i t' u l a l ly IH'lpf n l  
to H1 udC'nts \\ 11 0  \\ i :-;h t o  l (,�l l Il 11lOl'i::' a b o u t  
l) o m o l ogj 1'1 0 111 IJ l a c t i c :! l t-wU i n \ (,'-"Itigntioll . I t  
\\ i l l  H I N o  1 )('  o f  gu'a t Hl'l'yi ('(' t () n lIl'S('  1 .\ nll'll n 11<i 
f r u i t  g r O \\ P l'R.  a s  \vd l  a y  o f'  11::-:e a "  a l a lJo l a t O l'J 
gnide and m a u n a l .  C O Il.l p lp 1 (' in;:-;tI' ll (' t iuIlH re­
garding ttl<' p h otogl' aph;} o i  I i n i t s and th{' 
kf'PVing o f  l'a n ]  c a i a l oglH' H of the �Ulnp. are 
among the \ a l l l a b l e  I pn tia eH of t h e  b o ok. 

DAl\ll'�'Sl"lL"EL1.B \ U C'i Z I  G fur 1 2 0 I,m. mi lt­
lere stlindliche Gesehwindigk eit ( 1 !) 0  
Km.- S L .  max i m a l ) . Von Dr.  lng 
Heinrich Mehl is.  Mit 10 Tafeln in 
Photolithograph ie.  Zwpite Aullage. 
B erlin : Verlag von Georg SIemens. 
1 9 0 4 .  

NOTES ox E1.EC l'HfC RAILWAY EUONOllIlCS 

AND Pm;LHIINARY E N (, l :\ EEHl N U .  By 
W. C .  Gotshall,  M .  Am. Soc. C . Ill. and 
Am. lnst. E .  Ill. New York : MeGraw 
Publishing C ompany, 1 9 0 3 .  8vo. ; PP. 
2 5 2 .  P rice, $ 2 .  

This uook i s  t h e  ollt<:omc of a. Hel'ics o f  lec­
turps which w e l  e given by thp n utho1' :l t Le­
I1 igh [·niven�ity.  I t  tr(lu t s  f'x( ' ll1 s i \  e l y  of h l gh­
R1H ' c d  interurban r a i l \\ Uj H, t a k hlg UII t il l'  R u b  
j e c t  at the p r e l i m inar.v oHke Itlyps1 iga i j o n  of 
the p roll a ll l p  earllings a n d  PXTH'lIN('S,  an d carry­
ing it  tlll'ough truck lo( 'a!  ion tlll<l constrUC\lC'rl 
UII to tIle cOInpletion a n d  op('l ation of tlw 
road. D c t u i l r d  s t a t e m (' n t s  o f  Ic'ostR o f  opera-
tion and their ('ompll t a t ioll f m' d l f[pt(lnt 
H('heduleN arc gh en, an d 1 h e  ('tOIlOlll i cs 01 Ruch 
p l'ojects i s  t h O l onghly d 1 S C llSH('(1. Fn l l  d a t a  f P ­
,gunling t l'ain l'(' f; h :: tan('p an' gi \"pn. 

M.\Cll J:'m DI,;Rlt1 C\ .  By ,Vill iam Ledyard 
Cath cart, Adj unC't Professor of :We­
chaIllcal Engineering, Columbia Un i­
ver�ii y. New York : n. Van Nos­
trand Company, 1 !l 0 3 .  8vo. ; p p .  2 R 5 .  
Price $ 3 .  

T h i s  book, whit'h fOl m �  Pa t j 1. of the ('o rn ­
p lt'Lc \\ ()J 1\., js de \ o ! (' d  PIJ t i J 'pl}  t o  n I l  k i n d '1  
o f  faR t p n i n g R  nsed in 11W l'll l tH ' J'\ .  The I look 
i H  V l' n (' U c n l in tl'pa t nl{' n t ,  hu l ! ll {'  Ulf' O l (' t l e n l  
s i d e  o r  t h ( '  N l l l J i P (  r i N  n l >.:!) t ll ll.\ g i \ Pll f i l l '  
( OJJlplptPIH' S ,",' � a l," p  o n ] l , s i 1 l ('(' t lt h  .. .  i(h '  o f  t}u' 
Hnhje(' t h[l '� a I r (',l(ly J ) (,Pll (' x h n l t :--; l h p l y  ( 0 \ (' 1 ( ' (1  

hy ablp w l i tl' J' H .  B o th -,( i( n l l t l ( ' H I ' ,1 1 .\ :-; 1 �  (l l l (1 
t he records of p l' a e l kf' :l n� PS �('ll t l :t l t o  S t \('­
( 'PHN in t h p  d<'Hign o f  lll a <' l d l l (' fl J P !ll l)(' l't "  l 1 1 1 t  
IH ithpr nlorlf-' i � T l l l � h\ () L! Il) dN ! ll<.' fnl llh'l 
p rpcl i r t s  on l y  th08(-, H t t P " H P S  \\ h h-h p ]'(� nl l l  
lJl1dp l' TIOl 'n1 u l �on tl i ti Oll � and i '�ll ( ) I · I'f.: j l l {' o \ e' l' -
1 < M d ,  1 h e  I'ongh h a lldHn��,  or t I l t' sr i ;  . .  ? ] ! !  (l (' d ­
(len L H  \\ ll ich th e nUH h i n (' m n .\ Ul I'(lt , ;1 tHl \\ hen 
m f' l� i ing \y h i ( h ,  i t  ;.; h o u l d  n o t  1 :1 1 1  P l :� (  t ical  
<1 a t 'l Rh(":v onI.) tl1<' IH Or/ 0 1  l io n "  \\ hi cll ( 011  
N t J 1H t o n:;  lun c l2, iY('Il jn �p('( ifl ( ( ' : l '�\ '� of S t l ( '�� 
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THE \Vmow's 1\1 I I E "\i'\ IJ 0 flU'R P SYCHO­
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lll'en kno\\ ll a b o ll t  fl p i l i t l ' a l i " m ,  he " i l l  be 
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i s  to P l' t'f..!(, llt n I l  i l Jl p n J  t Ja I tj (' I 'OUIl l of � p l'tain 
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\Ya l d  g(l('dH'l". Ur, l'unl< ' R  l] i � (' l o HU I (' H  a l e  n o  
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c l a l w N  io h n v (' H('('11,  f ' ( i ll l ( 1l 1 1 n �� J ti m >.:(' I !  � i ll l P I .'y' 
\\ i l ll  a lll l' r e  s t n ' ('l 1 H-'n ( (Of LI d s , l L o m  \\ l l ie ll 

( 1 1 \-' 1 (':1 11(' 1' iN IpiL t o  \l l �l W  h h  0 \\ 1) e O l U  l u :-; i Oll '3. 
l k:-; i {ll'� n a J  r a t i n g  L 1H' s t m ,Y o f  tIll' " \\ ido\\" .; 
rnit p , "  D r .  FlInl;; I H P � ('n t s  a n  l n t"(  l ('� t i ng ac­
(,OUllt  of t h e  \\ () l k 01 o t h (' I' ll1Pll . \Yl w i l' \ E'l' 
lIun IJP 0 1L(" N o p i n i o n  of ill(' Y�ll11E' o r  Dr. 
Fnnk ' �  l l l q ll i L j ,  O1I P  ( .' tl llO i. 1l 1l"r 1)(' J 111IH'l'''BCd 
hy I l iK  e H l'll(':.:;inp:-:iH n n d l l l �  ( al l  n(' � ". 

rr ... \HC IH .. .K B l  ( If D F l '  KIU I "( ,SFI O l 'J .L�. 

J a h n',8 n g ,  1 9 () 1  MiT t('ll w e i � e r  B''Ilut­
"nng am' l i e'lH'U Mai " rials.  Heralls­
:'. e u,pben \ (D H \\'pyer, Kavit iinleuL­
Hanl It.  n M iin(,;lf'T! : J. P. Leh­
mann's Ver lag J !1 1J 4 .  Pll.  341 .  

Cn pt. \\'('3 (' l" S ]W \',� 11.1lHllJO('k 
Tlrr� t j  v m l l (  11 
1 ( ' l l ' S "\ o l l 1 t1l P .  \ \  i '  J 1 ( 1 \ (' 1 1 'H1 O«':I M i oTI to u s e  
l 1 1 s  1 (' r( ' I'(, I I( ' f �  honk" ll l f l '  ( l o r  h'",s l'l'Pq l l ('n + l y 

e\ el' sill�e t heir fj uulkaUull, a u ll La \ e iO lllHl 

(;111(1Je, \\ .Ehrllarut . . . . . . . . . . . . . . . . . . . . . . , hS,  L.)  
C a p .  c:omlJilH'd tou r h t  .wd automobile, R .  

11'ox: • • • • • • • . • • • • • . • • • • • • • • • • • • • • • • • • •  

7ns 2 Hii 
n RohI IlHUll . . . . . . 7 HS , :-i t � 

7I lS ,�·t!) 7( iH, l :n 
7 HS , rIOt) 
7b:-':', 1 1 2 
7W,: 1 -l-j) 
7 i jS ,  : 1 1  

7G8, ;m:-; 768,089 



Power " St " Foot and 
ar Screw Cutting 

Lathes 

r �\��1 �'f��M ®c-a©IV!EI!..� I�otedo Ohio,USA 
I i'he VUlcan �on WorKS co' 

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

Booklet Free 
VEE DER MFG. C O. 

Hartford, Conn. 
Cyclumeters. Odmneten�. 
Tachometers, OM1nters 
and Fine Oasti'IU.Js. 

TA K E  T H E  N I C K E L  PLATE ROAD F O R  
THE !'!T. L O UI!'! FAIR. 

Lowest Rates and many unusual privileges. Special 
$15.00 rate on certain dates. Jj'ull information on appli­
cation to local Agents, or R. E. Payne, General Agent, 
291 Main At., Buffalo, N. Y.,  or A. W. EccLestone, D. P.A., 385 Broadway, New York. 

EVERY PART Of TH I S  DR I LL 
has its voice in tbe matter of perfect work. 

Goodell ' s  Hand Drill 
embraces features never before used upon 
tools of this character. Double gears. �rwo 
speeds. One chuck. Capacity to % inch. 
Get our catalog. 

G O O D E L L-PRATT COMPANY 
Greenfie ••  l,  Mass. 

S O M ETH I N G  N EW ! 
Our Hanll IGNI'j'ER needs no 

batteries to !':-tart your gaso l ine 
engine.  A few turns of the hand le 
produces a J arge spark. Purcbase 
one of these igniters and save trou­
ble and expense with batteries. 
We carry a full l ine of Magnetos, 
Dynamos, etc. Wnte for catalog. 

THE CARL I S L E  & F I N C H  C O . 
2 3 3  E. C l ifton Ave. ,  C i nci n nat i ,  O.  

Complete Electric Ughting Plant 
PrIce, $34. 00 

Dynamo o n l y ,  f o r  e :ght 16-(!.p. 
1 amp!:!, $26.00 ; l amJls, wire, 
fixture�, ek., $8.00 j just suitm 
able for re�idences. small faC-
tories, yachts, etc. A strictly 
first-dass guaranteed outfit. We 
wiud for any special purpose 
to order, usually without extra 
cost. Send for BulletIn � o. 3. 
The E l b r i d g e  E lectrical 

Mfg . Co . •  Wat.er Street, 
l4� lbridge, N .  Y . ,  U. S. A. 

T H E M I ET Z  & W E ISS KEROSENE Sizes from 1 to 60 H. P. and GAS ENGINE 
burns K EUOSEN E che!tper and 
safer than gasohne. Automatic, 
simple. reliable. N o  electric bat­
tery or flame used. Perfect regula-
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storag� batteries, pumping and sl powA: PMiE1�Z: 1 28-138 MOOT ST., NEW YORK. 
ADOPTEJ) BY U. S. GOVERN M };N T. 
JII�he""t Award, direct coupled 
Generator Set,  Paris ExpositlOn,1900. 
Gold Medal. Pan American Ex­

pOSItion, 1901 . Gold Medal. Charleston, S. C., Exposition, 1902. 

M A R I N E  and STAT I O NARY 

M OTO R S  
2 and 4 C Y C LE 

a1l8 no experiment, as t h e y  
are in :mccesstul operation in all parts of the world. 

Launches in stock. 
:-tend jOl" Catalogue. 

P A l. :nER BRO!'!., 
Cos (� ob� Conn. New York Office, 136 Liberty St. 

The Frankl i n  Dynamo 
lI�urnished in parts for amateurs to 
put together. Output of fi amperes 
and 10 yolts. Ju.t tbe tbing fo,' ex­
periments or practical m�e. Will 
drive sewing machine or small 
���:h 0�a!���s�i$3.��

an
p�:t1�

a
n;g:: cbined, $6.00 ; parts al l macbined, 

ready lO assemble and wind, $8.50 ; 
B lue prints and directions with each 
set. !lend for booklet No. 9. 

J>ARSELL &; WEED. 129·181 W. Slot St.,  N .  Y. City 

Indu(tion (oils 
for X·Ray Apparatus and 
Wireless '_reIeg­
raphy. Special 
Jump !'!park 
Coi I for A uto­
mobiles and Gas 
Eng-illes. 

E. !'. RITCHIE & SONS, Brookline, Mass. 

WE LL� DRILLING 
Machines 

Over 70 Rizes and styles, for drilling either deep or 
shallow wells in any kind of solI or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can Operate them easily. �end for catalog. 

WILLIAM� · lJROS •• lthaca, N. Y. 

Scientific American 169 
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Conel'ete floor construction, 13\ J. Lyons . . 768 , 223 V I b i B k Iron anq. steel and their alloys, manufacture 
���i��n��' I!�·e/ste�
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Conveyer, S. 11. Peck . . . . . • . . . . . . . . . . . . . .  768 , 296 Jar, etc. , cover fastcning, M. Ams . . . . . . . . . 768,022 
Copy h oldm', J .  L. Hivprs . . • . . . . . . . . . . . . .  768,483 "I' ..." � Kneading board, L. D. Pattell . . . . . . . . . • . •  768,341 
Copying machine, letter, W. E. Peck . . . . 768,297 Knife ruck, S o  Oary . . . . . . . . . . . . . . . . . . . _ .  768,26U 
Cork stoppel', M .  MonbuH' l' . . . . . . . . . . . . . . 768,391 REVISED and ENI .. ARGE D  EDITION Knitting machine embroidering attnehment, Corn husker and choVller, J. Willmann, Sr. 768, 1 63 E. H.. Thicrfelder . . . . . . . . . . . . . . . . . . . .  768, 003 
Uorl1 husldng and fouuer preparing wu- The Scientific American Knitting machine thread chal1ging mechan-

chine, JL Vej l'osta . . . . . . . . . . . . . . . . . . .  768,249 ism, circular, E. A. Hirller . . . . . . . . .  _ .  768,279 
1 2 , 265 

76�, 401 
768, 1 22 

Corn husking device, J. Barnard . . . . . . . . . . 768, 166 (; 
I d .  Of R.eceipts Knuckle pin support, G. 'l'aggart, rnissue . .  

Cornel' protector, T .  Scherf . . . . . . . . . . . . . .  768, 3 1 3  YC OPC lil ' Lump, W. E.  Porter . . . . . . . . . . . . . . .. . . . .  . 
Uotton picker, J. K. l'iper . . . . . . .  , . . . . . .  768,400 N
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d": Lamp bracket, E. D. Hamilton . . . . . . . . . . .  . 
COttOIl picl{er ' s  grid bar, A. A. �wcet . . . . 768, 409 -or Lamp filament attachment, electric glow, 
Crushing or pulverizing mill , E. C. Griffin. 768,221 11'. Ifanta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76�, 1 73 CrysJ�I��In� . .  �.
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Cuff boWer, H. II .  Walky . . . . . . . . . . . . . . . .  7G8,2Gl Price, $ii.OO i n  C lot h. $6.00 i n !'!heep. $6.1)0 Lamp, incandescent electriC, D. J. O 'Brien . .  708 , 47 lJ 
Cultivator hiller attachment, H. M. Bur-

in Half ltlorocco. Post Free.  Lamp, miner ' s safety, A. ·Wiedenfeld . . . . 768,..1�.7 
dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  768,029 I�am]J, oil , L! Johnson . . . . . . . . . . . . . . . . . . . . 768, 1 2S 

Cultivator, straddle row, rI' .  II. Cameron . . . . 7GB �63 This worlr has been re- Lamp, vapor incandescent, L. I�iais . . . . . . . . 7ill!, 3�2 
Cultivator tri:p, spring, I. A. Weaver . . . .  768;254 vised and enlaru-ed, Lat('h, U. B . .  King . . . . . . . . . . . . . . . . . . . . . . . . 76S, 5:�O 
Current motor, alternating, M. Milch . . . . . .  76g, 337 � Lutbe attachmellt, spinning, L. C. Kab!

'
. 768, 1 $1 

Current series lllotor, cOllstant, M. I.Jc- 9 0 0  New Form ulas.  Lathe, woodworkillg, J. M. Kuebler . . . . . .  7 6B , 4 6U 
blanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  768,467 L��dger or bindel' , loose leaf, E. C. Suckcrt. 768, 1 59 

Current voltage, llleans for varying alterllat- The work is so arranged I.Jifting j ack, W. A. Juhnston . . . . . . . . . . . . 7 t1B . 1 B2 
ing, J. E. Wooubridge . . . . . . . . . . . . . . . .  768, :J54 as to be of use not only to Lightning arrester, C . A. Holfe . _  . . . . . . _ .  76�� 1 9G 

Cushion frame, A. P. Morrow . . . . . . . . . . . . 768,066 the specialist. but to the Linoleum, machinery for manufacturing pat-
Cydognranioliut'nacetone amI making same, r.enel'al reader. It should terncd, P. Blaubach . . . . . . . . . . . . . . . . . . 76B, 2 ] 1 

Mer1ing & Eichwede . . . . . . . . . . . . . . . . . .  768,389 ���e
e 

�
n
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k
B\�o��erl Liquid dispensing npparut m;;, coin controlled, 

Desk attachment, W. n.  Bridges . . . . . . . . .  768, 1 68 circular containing f u l l  A .  11�. Bradshaw . . . . . . . . . . . . . . . . . . . . .  . 
Digghlg or dredging bucket, W. S. 11'ergu- 'l'a ble of Contents win I.Jog loader , O. L. Raymond . . . . . . . . . . . . .  . 

76S, 509 
! ( �8, ��� I h8 , . I o ) .) SOil • • • • • • • . • • . . • • . • • • • • • • • • • • • • • . • • . . •  7G8, 1 1 S  be sent on application. Log wagon Dunk bloc)(, J .  n .  Capshaw . . .  . 

Disil l fecting devices, door closer and check 
76' u , 133 

'1lhose who already have l�oolll for  weaving pile fabrics, W. G. 
7 n u , 224 for operating, F. A. Martin . . . . . _ . . . .  a the Cyclopedia may obtain Hartley . . . . . . . . . . . . . . . . . . . . . . . 7 Q S , 22:�, va 

Door check and lock , Kalb & Berger . . . . . . . .  768, 52S the Loom for weavjng velvet, W. G .  Hurtley . .  7HR, 222 
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Draw gear and uutting apvuratus, P. Bien . .  768, 45a Lubricator, C .  B. King . . . . . . . . . . . . . . . . .  . 
Drawer, box, or receptacle, hardwure, etc. , Machille dog, M. n. Hill . . . . . . . . . . . . . . . . .  . 

II. O. Amulldson . . . . . . . . . . . . . . . . . . . . . . 7Ug,261 TWENTY=THIRD EDITION Mail box, 1<' . L. Walsh . . . . . . . . . . . . . . . . . .  . .  
Dredges, rotary cutter fot' hydraulic, .m . Massage i lllvlement, U. Dittmar . . . . . . . . .  . 

'l'. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . 76� , 10(l EXPERIMENTAL SCIENCE Matcb "cratcher, c.  H. WilSall . . , . . . . . . . .  . 
Drkr tracl( construdiol1 ,  W. P. Hussey . . J 6S, 458 • Mechanical movement, n .  Hall, rcissue . . . . 
Drill Sleeve, U. A. I�achmann . . . . . . . . . . . .  76� , l S() Metal from ores, extraction of, C. 11. Wphl ) .  

76�, 1 43 
7 (lH, 1 44 
7 HS, 2 1 S 
7H�, fl2!) 
7 tJS, 4f)4 
768, l O O  
70S, f)2:� 
7()8, I O-l 

1 2 262 
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C. Corron . . 768, 425 By G�OROE n. HOPKINS Ml�t�al1r:l�ltP.S: . . 1:��(:l���I�� . .  C.
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Dynamo or motor su�vellsioll, M. Moskowitz 768, H92 Re'l,ise.iL a,nd Grt;atly Enla..rged. 2 Octavo Volum,es. 1,1 00 Milk can i'astenj ng and sl'aling device, H. B-
Eggs, cream, vegetables, etc. , beater, mixer, Pages. 900 1 1 1 ust'rations. (Jloth Bound. Postpaid, SchrulIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7(iS,403 

and masher for, W. Bturma . . . . . . . . . .  +g�:g�� · $5.0%Ol!�!{ �;r(�e�;;"
1
.;t:ltP���

)t
\:·�%

.00 
Or Mitcr box, IJ'olk & �reab� . . . . . . . . . . . . . . . . . . 768,361 

Electric battery, P. J. Kampcrdyk . . . . . . . .  
7G8 , :�;�4 PM' Volume ; Ha,l.f Morocco, 

Miter box, S .  D. Hoy . . . . . . . . . . . . . . . . . . . .  ��t:�l 
�t:�i�l� ���';l�A l��;��k

l{': �l��K
d . .  � .  ��

'
��:

l
� : : 768,545 $(00 per Volume. ��l�h�i ��it�50:� .

. ii: 'Mii(;� ' : : : : : : : : : : : : : : : :  7U8, 2:H 
Electric controller, 1\1. H .  Horton . . . . . . . . . .  7 (1,s, 566 lflX P111 lt I 1'rl F]N'PA L SCll1JNC111 is  so we] ]  known to Molding machill e� G. ",.,. . Paeker . . . . . . . . . .  768, 07 L 
Electl'ic cut out, J . . C. '11011rnil'r . . . . . . . . . . . . 7U8, a51 tUtUly of Q U I' readers that it is hardly necessary now to Molding machine, rotary, .1 . W. Sandersoll . .  7nS, H H  
Electric furnace, C .  G .  P .  d e  Laval . . . . . .  768, 054 give a description of MortiSing machille, hinge, J.  A .  MackeuziE' . 76H,Ofl8 
Electric meter eOllirolling lIlPau8, W. 11 . 7 68, :; . .J.4 1��i;-eDJ

k
so::'� �g:ib� Motion, devicc for cOllverting, 10. C. North -

Elec;l���
t
�nai)' '�\�,itc'l� , '  -N: ' M��·�il �ii . .. .. ..  : .. : :  .. 768,474 ago that it would be Mot��Pst��til�g ' 'd��i��: ' �"x'p]��i��: . (;: . i-i: . i{: 7 UH , 1
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Electric switch aud circuit breaker, U. I�. ���e:��ifo��f������r� Keetley . . . . . . . . . . . . . . . . . . . .. . . . . .  _ . . ' . .  7 (),s , :W4 
UIil'peJliel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 768, 214 in order that t h e  many Motors, limiting the speed of con stull t CU I'-

7 ( ,
' u

. , 4 "8 lmeetric switch alld circuit. lJ l 'eak(� I' ,  A. J .  wonderful discoveTies rent series, M . Leblanc . . . . . . . . . . . . . . <"' U 
Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 768,227 of modern times might Mowing machine, P .  Hansou . . . . . . . . . . . . . .  7 HN .O-l-l  

lClectrieal indicator, 1.1. II .  & O .  1 1 .  San- be fully described in its Multiple cylinder engine, 10. A. JOlles . . . . 7 (k� . 4no 

I ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7H8, 2-l0 pages. Since the last Musical instrument, automatic, P. \Vel l l l  . .  7H8 , 4 1 4 
1�I"C����;�"l���le��ll §. ��r��WV
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lOlectricity llwter, A. Blanchet . . . . . . . . . . . . .  768,557 ments in wireless tele- Ncwspapcr holder and bindel', G .  Becherer . .  70H, 5()[i 
IUh�e��
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IOh'ctl'Omaglwtic switc.:t, S. l1J. Stewart, 
7 nS , "4n fu�:, th��e:�a�6d d�

hJr�f Nut cracker, H. "T. Mather . . . . . . . . . . . . . . . .  7
7
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"1 .fr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v .... v tt ld b Nut tapping machine, Zwilling & Hicharus. a 

Electromagnetic 8witeh, So B. Stpwal't, ��dean�o e.[
h
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rk i'::' Nut wrench, J . W. vVinkelried . . . . . . . . . . .  768, 501 
Stewart, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  768, 350 order to make it 'thor- Oi l  burner, Hitchings & IOllsworth . . . . . . . . 7 U8, 2 �O 

��mlJroider ll1g machine t rimming ml'ehUl l i sm, oug-hly up-to-date, and Oil can ,  A. O. Bolen . . . . . . . . . . . . . . . . . . .  - . .  !1 !!88 ', 4:�r-l'u� \V. Bowden . . . . . . . . . . . . . . . . . . . . . . . . . . . 7{)S,419 with this object in view Oil interccptcr, '1'. R. Wingrove . . . . . . . . . . .  u 
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Bllgine cyliuder, steam, A. L. vVilliams . . .  70S, 1 05 count of the increased Package, paper fastener, U. H. Cliff . . .  _ . . . .  7nH,4�a 
Eugil l e  starter, gas, G .  S.  Billman . . . . . . . .  7GS, 50u size of the work, it has Packaging canuies, etc . ,  machine for, I�. 
I<J I lgi l ie vaporizer, i l l ie l'nal combustion, C. been nec€"ssary to divide Ii'. W. Wicda . . . . . . . . . . . . . . .  _ . . . . . . . . 70S, l oa 

J. Everett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ���:��8 :;an\r;gm�rr
o 

b6���m�'i, Packaging machine, candy, E. �'. w.  
�!!��;t��' f�(ii1�' II�!1�Y:���:(" E�

I
�1��i�{· · : : : : : : : : 76S, 475 buckram . Pac�r;:

d
�r '  ��·sh·i�;l · 'f�� ' �hippi�g ' p'l;l:p,;;e'H', 

70S,  104 

Ii}ssence extracti.ng appal'tI,tus, B .  E. Haud . 7 ()S , G 7 G  I .  I I .  Walker . . . . . . . . . . . . . . . . . . . . . . . . .  7HS,4!l4 
I'ixcavating machill e , .T .  P .  Uordoll . . . . . . . .  7Gg , :J62 P'-yactl"cal P01'n ters Packing ring, jointed pistun b( '"d, :J . 
Iuxpansion bolt, .r .  .Jenkins . . . . . . . . . . . . . . . .  768,2,sa � I 

Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 l iR, I :111 
10xplosive compound, N .  Ceipek . . . . . . . . . . . 768,512 Painter ' s  appliarw(! , rl' . H. l Ii l les . . . . . . . . . .  7HH, :W-! 
11�abric splitting machine, duplex wov('n, B. For Paten tees Paintiug or liquid coating mach iIw, u llio-

S. �mith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 6S , :l4S math�, O .  S. �lills . . . . . . . . . . . . . . . . . . . . . .  7HR,!W3 
IJ'abrics with fluid substances, machine for Papcr and makillg same, emiJos8P(} wall ,  A. 
FaIl,

i
�E:�;;,

at
��

l
gB. Hwitia�:��� ' : : : : : : : : : : : : +�;�8 Containing Valuable Information and Advice on Pap�:

i
��\til�g ' '�l;d ' f�idiI�g · ���·h·i��: · .� . . ' i): 7HH, Orl!\ 

����il�ih���e�t, �: �t�W;:����'y ' : : : : : : : : : : : :  ��:;�� THE SALE OF P ATENTS. l'ap�·�
t
�ll;ki,;g; ·I{." ·s .: 'c��� . : : : : : : : : : : : :  : : : : 

Feedcr, automatie boiler, N. Ij�. Roadhouse . 76H, ()42 An Elucidatiun of the Best ).iethods Employed by the Paper making machine, E. Waite . . . . . . . . . .  . 
]"fence lightning siay, Reynolds & Jellldus . 768, 077 Most Successful lnvelltors in Handling Their Inventions. Peat blocks, manufacture of, F. W. Oael 't-

7 ( i � , 4 �-t 
7tjx , -t � 2  
7 ( j H , : m:� 

�'ence post, L. Kypke . . . . . . . . . . . . . . . . . . . . . . 76g, 231 By F .  A .  CRESEE, M .  E. P 
ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1 11��'

,
4
"
l4
2

u
3 li"'encing, machine for \veaving diamond rne8h, 

144 Pages. Cloth .  Price, 81 .00.. en and pcncil tray, D. O. lleekett . . . . . .  JO 
G. W. Whittington . . . . . . . . . . . . . . . . . . . .  '{68 , 1 02 Pen , drawing, G. Schoenner . . . .. . . . . . . . . . .  7 ()H , l r1:� 

Filter, Selg & Guntrum . . . . . . . . . . . . . . . . .  768, 544 Pen, fountain, A. Eberstein . . . . . . . . . . . . . .  76H, 2 1  (i 
IJ��ltering . apparatus, �. ll . . 'l'urnel' . . . . . . . . . 768,094 H M h . Pen, recording, C. J. Manning . . . . . . . . . . . . 7 HH , 47a 
IJ Inger rlllg, G .  W. HutchIson . . . . . . . . . . .  76S, 282 Pen, ruling, E. A. Bagby . . . . . . . . . . . . . . . .  7 (;H, r,04 
Fire kindler, G .  H. Lotspike . . . . . . . . . . . . . . 768,388 orne ec antCS Photographic film bolder, M .  L .  Scboel)(' !. . 7 ( lH , Om 
Firearm sight, K. 'ridcman . . . . . . . . . . . . . . . .  768, 491 Piano tuning hammer, E�. E. I I .  (jood(�-
11' ireproof floor or ceiling, J. KahIL . . . . . . . . .  768,285 now . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7HH , 4 -t 7  
Insh and game trap, combined, T. A .  Oa8- f A t Picker. See Cotton pickel'. 

sels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 768, 267 1 0 r rna eu rs Pile fabrics, mechanism for cutting loops 
Fish hook, J .  Hedlund . . . . . . . . . . . . . . _ . . . . .  768,451 of, W.  G.  Hartley . . . . . . . . . . . . . . . . . .  7 ( ;08 , 221) 
Fluid tank indicator, 11� . ]0.  Ballard et a l . . 76S, 1 09 Piling mechanism, S. V. Huber . . . . . . . . . . 7G8,OflO 
li'lushing apparatus, J . J)Pllton . . . . . . . . . . . . . 768, 215 This boOk bas achieved an unparal1ed success in one Pinion housing, J .  H.. Gcorge . . . . . . . . . . . . . . 7 GS, 04 1 
Ij�luting deVIce, H. S. l!ease . . . . . . . . . . . . . . 768, 072 week and a Special Edi- Pipe coupling, O. Eisenhuth . . . . . . . . . . . . .  7nR, :mn 
11�olding box or crate, P. .1 . IIpaly . . . . . . . . .  76B, ] 23 tion of 4 000 copies bas been Planter, check row corn, Sechler & IDngnl-
Folding machine slit , H. K.  K illg . . . . . . . . . . 768,376 ordered: It i s  by far tbe king . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70�,081 
Fruit drier, S . L. �'eathers . . . . . . . .  _ . . . . . .  768,438 largest and best book on Plastic material, machine for making VJ"od-
!l'uel economizer , 10. Grecn . . . . . . . . . . . . . . . .  768,043 the subject ever offered at ucts of, \V. E. Jaques . . . . . . . . . . . . . . .  7 0H , 1 27 
lJ'nel fceding apparatus, fine, M. Pl'igga . . . . 768,482 such a low price .. It te lls Plow guide aud draft attachment, IJ. W. 
Ij�urJlnce <y SkiP , car or hOist, blast, S .  W. �t�t �a �_��: }��yg�, ;�; Kausch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7t)S, :173 
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768, 208 . -it smah expense. Y

lt will Pneumatic carrier, C .  II. Burton . . . . . . . .  7H8,O:W 
.1" , Pneumatic despatch apparatus, U. II . BuJ'-
, W: Vau�hen ';� al . . . . . . . . .  .' . . . . . .  : . . .  768,207 :�ci� '::�re

Y�£�� ��uY?e':,J: ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76�,O:n 
I< llse h.nk, I,. L. S,mons . . . . . . . . . . . . . . . . . .  768,487 ize. Do tbings witb your Potato dropper, J .  L. !lmith . . . . . . . . . . . . . . 7 G8 , :11 7 
Galvall lc battcry, A. J:- Jacobson . . . . . . . . . . 7 68 , 1 80 hands. Send for a circular Power transmittillg device, I . Deutsch . . . .  7 (lH , O:W 
Game apparatus, C. K. Probes . . . . . . . . . . . . 768, 300 giving contents-the circu- Powcr transmitting device, G. H. . Dl 'all . .  7H8, 1 1 4 
Game apparatus, Norton & March . . . . . . . . 76S, 397 lars cost only a cent- thA Printing press -attachment, L. Amlrip l I  . . . .  7 GH . ()�:'; 
GarmC'ut  halle;er, .J . S. Gagcl' . . . . . . . . . . . . . .  76H ,446 I)ook $ 1.50 pOf:tpaid. If the Printing press papcr feeding mechall ism, 
Garment holder, T.  J. Fearns . . . . . . . . . . . .  768,037 book could meet you face J. K 'l'ucker . . . . . . . . . . . . . . . . . . . . . .  ' .' 7 UH , 247 
Garment supporter and fastener, J. H. & I. to face you would be the Printing press tympan, guidf', and holclP l", 

rraylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  768, 092 first t,O Pllp::hase .. The first .T. W. Allers . . . . . . . . . . . . . . . . . . . . . . . .  'j' (jK. l rl l  
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. 768,4"0 

��r:f:' o���I�g_d�; . almost Propelling device, C. A. Manker . . . . . . . . . . 7 (jS, :�:�G 
u Protractor, E. E. Court . . . . . . . . . . . . . . . . . .  7HS, 420 

Gas, manufacture of carbonic acid, W. J. Pulp a rtici<', hollow, J. H .  RiverR . . . . . . . .  7U8, :W7 
Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 768, 230 37 0 Po .ges 3Z6 Engravings Price $1.1) 0 Pulp articl"s, apparatus for forming hoi· 

Gas valve, Aufety, P. L. Salemi . . . . . . . . . . . 768,485 low, J. H. Rivers . . . . . . . . . . . . . . . . . . .  7GR,:109 
Gas washing mpchall ism, Hunt & Dole . . . . 768, 36D Pulp art:cles, forming hollow, .J. I I. 
g���ri"r�'tii�Z!I;.

g n':1�11�e , . . �: . . ����'�: : : : : : : : :  ���:6�� APPLETON'S pUlp
R

�r�i�le�, "��'ch'i;'�"io�'' 'f�,:�i�g 7��ii��: 768, � 1 O 
Gate. Hpe l-Cud gate. • J. H. Rivers . . . . . . . . . . . . . . . . . . . . . . . . 7f)H, :�08 
Gute, W .  II.  Griffitb . . . . . . . . . . . . . .  . ,  . . . . .  768,449 (y(lopedl'l of Appll'ed Me(blnl(' Pulp, forming stoppers, etc . ,  from tlhrouH, 
Gearing, A.  Plagmall . . . . . . . . . . . . . . . . . . . .  7H8, :H2 U U t.l J. II. Rivers . . . . . . . . . . . . . . . . . . . . . . . . 7G8, :104 
Geari l l g  and " (llltrolling means therefor, Pulp stock, apparatus for treating, J. II. 
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l�:

Nubl�'
. 
�P�''''l �r�n��i
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s�hJll: ,  :r:-

. . E. . .  ���: 768, 148 A Magnificent Set in Three Vols. PUlV!��';::' ��ii," i. "D����tt " . .. .. .. .. .. . ��,:I.O.(\: �:m:fig 
BlaRS VPSR( 'I , spetional ,  W. B. ��cnn . . . . . . 76S,440 Handsomely bouna in half morocCo. each volume contain- Pump controlling means, W. Small . . . . . . 7HR, 4H8 
Glass work i l lg  maehhw, 1. "T . Colburll . . . .  7 6H, 0:34 ing over oot) pages, with near�y 8.000 e:,I'Iara'Oings, Pump fot: air, wa!er, or oiher fluids, rotary, 
G lue or f'iz<' , m:ul I Ifu (·tu l'iug', P. Ij�a l'gHs- wtth full exptanatory detaiLB. J. AItken, reIssue . . . . . . . . . . . . . . . . . . . . ] 2 , 259 

Oliva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76R,274 Spec'  I Offe , Pump top hp,j(ls, bushing for air, W. A. 
GOVPl' l l O I' , ( 'Pl l t l' ifngal, U .  A. li� a (,sHler . . . .  768,273 la r " Walkcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  768,099 
GOVPl'l lOI ' , ga solt'llc ('llg i I l P ,  D.  C .  Htover . . . .  7 ()S , 1 5H Pumping apparaius, A. C. ]1J. Rah�al1 . . . .  7Hg,07G 
Gmvity i ll ( � li l iP  lU!-u'hilH' ,  II .  C .  O 'Rlpness. 768, 2:.i5 Here�of�re the pul?- Pnnrh ,  han el, G. A . Hubel" . . . . . . . . . . . . . . . .  76S , 1 26 
Gril ldi l lg ma (' l i i l l P , twist drin, C. A. Chall- Ushers prICe of tb iS Pyrazolone compollJld and making samp M. 

l! l , ' ]>  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76R, O:l2 fork 
t�

as n$'i2e� bee� 

I 
Overlaeb . . . . . . . " . . . . . . . . . . . . . . .  : . . . .  7IlR , :1!l8 

GnU I'd, snfpty, 'V . K. Pag'p . . . . . . . . . . . . . . . .  7t3S, 480 s��� onlj..nby SUbSC��- PyrotE'('�nic sigl la l  alarm and burning torch , . r: 
Hun, HI ) J ' ing", R. RrHun . . . . . . . . . . . . . . . . . . . . 7GS ",028 tion. We b ave se- . . J . U. M'�,ore 1 'l " . . . . . . . . . . . . . . . . . . . . . 7 ( �H/)(, .. ) 
I 1arTow,  'P. U. Davis . . . . . . . . . . . . . . . . . . . .  

7
7
6
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7
fi

I
8 cured a s.pecial ed l - Ra�l !l(�Jld ,  Ii • . ( J" .  rr homas . . . . . . . . . . . . . . . .  7 h�, .n S 

Hurvl'l'It(' l' 11 11(1 thl'PshpJ' , I�. H. Mack . . . . . . . . tion of this valuable RaIl Jomt, .r . J. Sulke-y . . . . . . . . . . . . . . . . . .  768, 087 
lIay rukp, adj nstahll' , W. IP . Rped . . . . . . . . . .  768, ] 47 work, and will box Railway crossillg frog', contilluous, W. H . 
nuy ra kpl' and loader, W . •  J. Cook . . . . . . . .  768, 5 1 6  and ship. prepaid, II. IiJIUot . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7()S, 1 7 1 
Hay t('ddpr, II. 1\1 .  CosPy . . . . . . . . . . . . . . . .  768 , 270 the three volumes to Railway rail ('oll nection, G .  J . Marjnger . . . 7 ()H, O m  
Hay u l i loadiug tlevj c£', Crawford & Big·hy . 7GR. 427 any. address in the Railway rail fastent:"'r, G .  W. Smith . . . . .  7nR, �-t:1 
Hpadwpul' , B. Brown . . . . . . . . . . . . . . . . . . . . 76R, a5C U n I t e d  � t a t e s  or Raihyay rail fish plate joint W �� ROH-
IIitehi lig device, .J . B .  Swpptl awL . . . . . . . . . 768,0f)0 Canada on receipt of sprt, r( 'issne . . . . . . . . . . .  ' . .  " : . . .  ' .  . .  . . .  1 2 , 2 G1 
Hoop t ightplIPr, tank, II. Notthoff . . . . . . .  7 68 , ] ;W $ 'f 2. 0 0  Railway rail , mf'tal, J. Coughlan . . . . . . . . .  7(;8, r, l S  
��orse rIH'('k
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J
1ev��(:, }1�. Hlldolph . . . . . . . . +�,g�� I By purcha;lng now �:n::

y
y :;�l��h, I
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e
l:r�(�l��� : : : : : : : : : : :  �g�,,��+ orsps lOt' , • • nee . . . . . . . . . . . . . . . . . . , • 

from us you save half n�;�� I�������:in�
c
fi�l�rl� �. B����Pi'�l�'Y' . : : : : : :  +��'��� the origmal price and 

I �:n�:� ��:ii���s:" aI�Ul��:S
en

fo� ' �(;;i'I;g ' 
;J�' 7flH, fl07 

Hot wah'r hpatpl' , C. C . Longard . . . . . . . . 768:38� ��� i�:�l
t
��dra

t
�
c
;d shifting, L. n. �'hull('n . . . . . . . . . . . . . .  7 (;H , 20-t 

Hydroca rhon burner, 'P. ShnoH . . . . . . . . . . . . 7
7

6
6

8s, 13g20 I dictionary, th e �eat usefulness of which has been tes- Railwa�y tie , Kimball & Doyle . . . . . . . . . . .  7 0H, l S4 l Iydl'o('H rholl hurner, P .  Ulmann . . . . . . . . . .  " I) tifted to by nearly 100,000 purchasers of this valuab l e Railway tie, R. R. Spoorc . . . . . . . . . . . . . . . 7 ( iH , a4B ll��dr()( 'arholl hurI lPr, Hunt & Mirk . 70S, a67 ,  7 6H , :168 wnrk-technicians and mechanics who refuse to esti- Railway tiE', W . Frazer . . . . . . . . . . . . . . . . . .  7Hk , 443 
Ilydl'oearhol l h11 1 ' II(:'1' , N .  li�dwat'd� . . . . . . . . . .  7 68 , 525 mate its:Value to t.hem i n  tbeir work by mere dollars RHilwa�v th� and rail fastening' dl �vi c{>, com-
IJ l ( �a l l tl('S('f'l l t  filuments and mantles, mHnu- and cent.s. hillE'n , J. T. Griffin . . . . . . . . . . . . . . . . .  7flX,44R 

fadul'e of, A . M .  Pln issetty . . . . . . . . . . 76R ,073 U- Add $1 ext-ua jor expr"l1Rage to England and the O:mti- Railway tnl rk rai l  Sl l PIlorting strl l lger, IT. 
Imlkut i l lg instrnmPJlt, W . B.  Potter . . . . . .  76S, :H3 neffl,t., or $2 extra, to AttRtralia and other cou ntri(Mi. R. 1{(' ithh'J' . . . . . . . . . . . . . . . . . . . . . . . . .  7G� , 22!) 
l l l l{ font ,  I .  L. I hivC' llpnrt .  . . . . . . . . . . . . . . . . . 7f)S, 522 1fT Spec ial circular oj contents oj the,<;;e '1)otumes scnLfree Hanway trnrk ti t '  pl u tp, .J .  Hne-i dpl' . . . . . . . . 7 fi�, l flr, 
1 1 lk�t.a l l (1 ,  .J. I!'. I<� i t.zsirrlln{}nS . . . . . . . . . . . . . . 70H , 174 RH ilwav tr:l1n tf� I"'!JJhonn H ml sign n l  IlPPU-
I l IkRti I IH I ,  O . . J .  �Pll gtHHU'h, l 'E' iSR l lf' . . . . . . . .  1 2, 2H4 M U N N  Q;l. CO. nLt'us, R .  W .  Hn('('k . . . . . . . . . . . . . . . . . . .  768, 547 
Iutpt'lIaI comhustion engine, L. Buyer . . . . 7()H, 1 1 0 , R:lI Igp, gas, M i l l s  & I!' i skp . . . . . . . . . . . . . . . . 768, 390 
Inte,-rrupter, E. W. K�lIy . . . . . . . . . . . . . . . .  768,288 , 3 61 .8roadwa;y New Yorh Cit;!' Ratchet wrench, 0,  B. Gracey . . . . . . . . . .  768,22() 



Scientific American 

Rc{'eivt fOI'll1 OJ' hlHllk. JjJ. K.  Nadel . . . . •  7(-)S, :1as .I..:-===================:�� Rpt'ordlng 01' dh-'ckillg" devlee , for tlw mov(-�- r 

acme 
convemence 

and 
economy. 

WilHams' Shnving Sticks, Sbavlllg Tnblet8, Toilet 
" raters , Talcum Powder, 
Jersey Cream Toilet Soap. 

Wrltfl for booklet 
O J  lluw to Shave" 

GLASTONBURY, CONN.  
---- ------ �-------.----. ----. 

A True and Tl'j­
umphant answer to 
the demand for the 
only 

Auto m at ic  
Hand Winder  
ever oroduced. 'Vinds 

th e  finest. wire. Perfect actaptability for hand or power 
work wlth lU:l1Hlrel in v , se or lathe. lVla de in two sizes 
No: 1 ,  ea.pacity to ;�-;)2, $1. % ;  No. 2, capacity to 3-16, 
$ l . � '), .By maiL 

mE-llts of \\"l1t('1no(,11 or othe]'�, �\.  Hopp 768 , 020 
Refrigerating SYStl"In8, foreign gns extruc­

ton;; fo]', 1,'. "\V. LamllhiPl' • . . . . . . . . . . .  
R('gist<�r, L. 1.dnville . . . . . . . . . . . . . . . . . . . .  . 
Rheostat ,  r. n. Smith . . . . . . . . . . . . . . . . . . .  . 
HJlC'ostat�, ('olltaet damp for ('al'llo11, U .  

7GR, :179 
7GH, '171J 
76B, llJU I 

'V. Larsoll . . . . . . . . . . . . . . . . . . . . 768, a32 
Rolling mill leudiug spindle and t'ou}Jliug, 

M. M .  tluppe8 . . . . . . . . . . . . . .  7HB, 201 
Rolling mill shaH C'ouVliDg, 1\1. 1\1. SUPP<'s 76S,20:! 
Hoof, saddle, C. Lophle . . . • . . . . . • . . . . . . .  7GR,am:i 
Ro'sette, A.  P. 8e,YIIlOU1' • • . •  7().s, �42 
Raddle, Plleumatic 11<11'11('88, J. F. Plalld('f' , .  76S , 1 45 
�hff', J. B. Boos, l'eissue . . . . . . . . . . . . . . . . . J 2, 2GO 
Salt (;('l1ar, \V. B.  Fenn . . . . . . . . . . . . . . . . . . 7().s , 4::W 
S�lHh fastener, H. C. Hettinger . . . . . . . . . . 7()S, 177 
;:4craper and dumping deYi<:e, combinpd 

dumping, '\'. S. Deitlrich . . . . . . . . . . . .  7G8,428 
Scraper, road, S. R. Johnson . . , . . . .  , . . . . . 768, 181 
Screeu. See \,rjlHlo\v sereell .  
Here\y driver, fr. \V, li'ishpl' . . . . . . . . . . . . . . 7G8,441 
Scuttle coyer lock, O .  Adams . . . . . . . . . . . •  768, 41 8 
Heal, snap, liJ • .T. Brooks . . . . . . . . . . . . . • . .  768,5JJ) 
Sewer, etc. , lUold, J. B. BIa w . . . . . . . . . . . . 7G,s , 02ti 
�PWillg lllu('hilIP, blindstiteh, C. E. Hadley 768, 327 
S('Willg mathirw feed mechanism, H. C.  

Peters . . . . . . . . . . . . . . . . 768, 540 

St'WW�dl�J�Ch.i�l�� . . f.C.I:'.d.i�l� . .  l.r�e::.��r:�s.l�l : , �: . . �: 7()S, 328 
Smving machine thread ('utter, bag, E. 

H. Burghardt . . . . . , . . . . . . . . . . .  768, ] 1 1  
Sharpening me('hullism, tool , C .  Vogel . . . .  768,493 
8hC'et fC'cding nmchine, H .  IC King . . . . . . 7H8,375 
Sheet 1JH'tal pipc machine, E. W. Ed\vards 768,434 
Sheet separator, Plleumatic, C.  A ,  .Tn(�ngst 7G8,4G2 
8hC'lYing bracket, adjustable, }i', Palfrey . 7H8,2U5 
Ship construction, C.  G.  LundlJorg . . . . . . . .  768,-?69 
Bhip ' s  course . indicator, C. P. Jones . . . . . . 7(i8, H30 

Edison Gold Moulded 
Phonograph Records 
Thirty=five Cents Each 

ANY ONE MAY NOW OWN 
AN EDISON PHONOGRAPH 
THE UNRIVALLED ENTERTAINER 

Dealers eV":'ywhere or write for Booklet to 

NATIONAL PHONOG RAPH CO. 
- Ora.n.I. �e, New Jetsey ­

New York Chicago Ban Francisco 

��::m;;, if.s
t
'i¥:

r
'St��relt· .Q�.

a
.
c
.����,��� : : : :  ��:!3� The A):) p i e  

Sign, J. Hotchnel' . . . . . . . . . . . . . . . . . . . . . . . .  768, 1 7� 

T H E  BEST T O O L  C O . ,  7 5  She rman St . ,  Bosto n ,  Mass. 

Send for It Io-Day 
You'll tind i t  always convenient to 

llave us a ut<eful UIJ.d instructive book 
M o nt g o m e ry & C o . ' s T o o l  Cat a l o g u e  

;:-iign, y(,hide destination, G.  \V.  Peirce, 
7{;g, lD2, 768, 193 

Signaling 2 nd recording system, automatic 
train, \Vood & Shamberger . . . . . . . . . • • •  768. 502 1 

�i����:U��; �\�i��l��!
n

�le�:'ri�ll, M�zl(lr' . 
P�lp'i�: ���:g8i 

Signature gathering machine, C .  A.  Juengst 768,461 
Sigllatl1 f'('H or slIee'ts, curved plate foI', C. I 

A. Jupngst . . . . . . . . . . . . . . . .  . . . .  768,463 
Skins or hides, treating pieklcd or tallned, 

O. P. Amend . . . . . . . . . . . . . . . . . . . .  . 
Smoke cOllsumer, \Y. 1. Shennan . . . . . . .  . 
Snap hook, \v. P. O'Brien . .  , . . . . . . . . . . . . 
Soil treating" apparatus, G. H. Adams . . .  . 
Roldering' pad, j e"\,'eler's ,  .r. E,  V\rhitten . .  . 

7()8,259 
7G8,llR2 
768, 069 
7G8,!!57 
768,496 

Houn(l dil'petion finder, snbmarine, A .  J. 
�1 l( lll1y . . . . . . . .  . . . . . . . . . . . . .  768,573 

Sonnd lran:-smitter and l'Pceiver, A. .1. 
�Iund'y . . . . . . , . .  , . .  768, 5GR, 708, 570 to 7ti'3, 572 

Spark urresh'r, \V. H.  "' ... cimf'r . . . . . . . . . . . . 768,255 
Spark a1'l'e�t('l' alld fuel savpr, .J,  A. Craw-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76B,fi20 
The new edition has 704 pages and i s  Spindle, V.  Belang-pr . . .  , . . . . . . . .  708, 555, 768, 5t)6 

cnplOw31y i l l ustrated. Pocket 8i7.e 6�x .spinlling' and t \visting maclliTlf', G. 'V. Pos� 4-� i.ns. Hent by mail for 2;,)c. tel' " . .  , . . . . . . .  ' . . . .  . , . . . . . . . .  7G8, 442 
lfO�T(AOlIER\.r &; CO,. Spinning or twistillg machine thrpad guide 

"Sew York Cit y. sUP!Jort, L. '1\ Houghtoll, reissue . . . .  1 2 ,263 
- -.--- -------- Spinning spindlp, .J. E. Prest , . . . . .  , . ,  . . . .  7(-).'3, 074 I 

ROTARY PUMP;:' .AND E N G I N ES. 
'l'heir Orig'ill and Development.-An important series of 
papers giving a. hist(�rical resume of tbe rotary pump 
and engiIw frum IGHti and  il lustrated with cleu.r drilw­
ingt'l sbowing the construction of varions forms of 
lJumps HIH1 engines. :-l8 il1ustrations. Contained III RlTPPL1'!:'\TE!\'TS I 1 U!) �  1 t 1 U, 1 1 1 1 .  Price 10 c(�nt8 
eaell. For sale hy Munn & Co. and ul1 11ewsdeaiers. 

SIll

.

' rallY wound tubc>, VV. J1J. Vnlliams ,  . . . . . 7()8' 1 �7 1 
Square, miter, R. A. TInml . . . . . . . . . . . . . . . . 768,:J24 
Stealll hoiler, G.  Ilok . . . . . . . . . . . . . . . . . . . . 76,s , 1 7 ,s  
,steam enginc, n. J. Staah , . , . . . . . . . . . . .  768, 548 
8t pum :-;ellll ra tOI' • •  r. Kuylor, JI' . . . . . . . . . . .  7H8, lDO 
Stppl, prndueing' OJ)(,l1 }warlh ,  H. Curlsson. 7G8,265 
.stone, appar3 tus fo}' {'I'P(' t iHg buildings by 

molding art ificial, .1.  .1.  Dewpy . . . . . . .  7H8. 429 

For Ga� Enu;ine!'lt, LauJI('hc�, AutOJllObiles,. ·et.c. 
No more be lt, battery a,Hi COlllmutato: 
troubles. Dirt tmcl watt'rlJroof. Easi ly 
attuehed , incrpa"e8 power and 
speed . �elill for full particu.al's on our shlrage 1atteridl, spark 
coi ls, timing deyi!'l:'R, spark 
Jllugs lmd m!lgnetic plugs, 11l1d all kinds of ignitlOu apparatll3. 

The Uo.ytOJl Eleetricnl 1\1 f�, Co. �8 Reibold_ Bldg" Dayton, OhIO, 

\Vil1 pulverize aU kinds of milling 
ore. It h-; economical in t he use of 
power ; wHl rp(]uce to fo::ty mesh 
10 to 15 ton� pel' day ; o}Jerated by 
steam 01' compressed air. ( 'an be 
instal 1ed at snmll co�t. Is equally 
efileient for large or -"mall plant. 

Prol'pects ean quickly be made 
paying "properties by the use of 
'.rhe Ideal �t alnp UIld fuitable 
concentrating t�lble, 
THE IDEAL COMPANY 
89 State St . •  Boston. Mass. 

ORIGIN AL B ARNES 
t-:: tOllf::' blof'ks, p l'eHS (Ot' molding artifi<'ial, The Hendrie & Bo7thojf 

Rud('rnaeher & Roll . , . , . . . . . . . . . . . . . .  768,345 Mfg. und SW(J[Jlu 0o .• 

:-itoVf' , Lanf' & Alh-'n . . . . . . , . . . . . .  , . . . . . .  , . 7G8,0!)2 

SEPTEMBER 3, 

Do YOIl wHnt an automobile you can drive 
yea.r in and vear out wHhout constant 
worry ? Do y()U want a ma('hin'" that has 
few 1)Urt8, and all of them instantly accessi­
ble ? Do you want to underf\tand intelli­
gently th� operation 01 every part in an 
honr'� tirtl c ?  Then, you want to buy llny 
one of the six models of �� ���:i n g  
Model " H "  $850 at the factory 

2\lodel '· H." llere shown, wi.ll carry four 
peoj11<� anywhero any car can go. It baR f ull 
elliptiC sprin.QT, two  powerful brakes, 28�ill. 
wheel "!, 3·in. 1,ire�. 81-in. wheel base, large 
cvlinller. 7 actual h. p. engiue, two lamps 
and hornt detacbable tonneau, and seIJs lor 
only �S50 at the factory. 

Six flifferent models, �7fiO to $1,8&0 
at the factory. Write for new Art 
Catalogue and " A Little History" 

'l'llOMAS R. JE}'}'EI:V & COMPA,,"Y 
I{cno!-Oha, \\7h!(,OIl!-Oill, IT. 8. A. 

Chicago Branch, ;jO�;'!���'ri�:::�ll, 

= 

LarJje Contracts 
r=Sol icited --..., 

Our factories are SO numerous and 
so completely equipped that we can 
compete successfully on large con­
tracls-such as sheet steel stamp­
ings, general manufacturing and 
machine shop work. 

Pope Manufacturing Co. 
21 Park RoW', Nc-w York City 

Two Models 
1904-Light Touring Car P����ve Upright Drills 

1 0  t o  aO-incb !!hving 

Send jor Drill Cntalogne. 

W. F & J N O .  BAR N E S  C O .  

Stool, 1'. Nl�sh . . . . . . . . . . . . , . .  , . . . .  , . . . . . 7H,s,478 Denver, Col.. General Agents 1 1 904- Tonneau 

S trill�;pd iti stnlmp!lt pic k ,  C.  F .  ,Yo ::'j('idel 70,s,2-11 -----------------�- --- H ���)f�):ll;�
r
\n���;l:i,::('

,
p�:t ';tle�

t
'lJ'

e
"HI;gb�� : :  �:;U�� I STEEL HOLLS ayn es �wagillg- 1 001, A .  �C'ilson . . . . . , . . . . . . . . . . . .  7()8 , :m5 I �W! tdl and lock 1ll0Vl'I;lP! tt , L. II .  Thull(�ll Z6R, 2;)� 

�wltdl llloc-k, 1. B. �mlth , . . . . . . . . . . . . . • 68, 1 ,) ,  
Switch Rtf1lld, high flPIlHlVhoI'c, G .  L.  l\lans-

(E<tabHshed 1812) 

1 9 9 9  R u by S t . ,  R o c k f o rd . I I I .  
:-4yrui;):h;)U1'1fJ:i'l;g: ·il:. ' l«(��\--t;l�ki . . . �Z�:��� for flattening wire for all purposes 

�:Jt�i{ �:'afc�r, ::\\�!�
ri

�L · i)·i��lt�ll . . . . . . . . . . . . . . ���
,
,�.�g� 

� Send JOT Catarogue. 

The Brenna.n Motor 'l'ar!(d Hvp" ratus , .T. L. �[eCnllough . . . . . .  7HB , 3:j() BLAI{E & J O H N S O N ,  
f'l Ta ttooing dpvlcP, C. ",Vaguer . . . . . . . . . . . . 70R,413 

'l'P]eph()l<" , .r. W. Klll'tz . . . . . . . . . . . . . . .  7(1S, 1 85 P. O .  Box 7 ,  WAT E R B U R Y .  C O N N .  
'j'plppholll' ('xf'hunge <lllparu tuH, .T. N. Ford . . 7 68 , 0:19 

15 GUARANTEED Telt'lIhOlll' Ry:-:tPlll , JJal' t �\r  tinf', '1' .  C .  Drakp. 768,272 

14 H.  P. develop� rated power j �:����:1�:-:���g�-'�1<;)�I��Ji;,�:;.�;t'(j�; '�;le�-;��lH7:;: 'i�;t�'�l� 
7G8,5G9 

at �OO �. P. 1\1..  dere.'oJ/� IG H. P. ! sifyinf, J.J. J'J: Riep . . . . . . . . . . . . . . . . . 7G� . 541 at seo. <UHf 18 R .. • .  <Lt ,),)0. ��o· 'ThpoVb�'llll1 , makmg, F.  Ach . . . . . . . . . . . . 70S, r.:-;;: 

����ilJ��
r
�ll����tfg�a;���:�g(����: ;l;h (:I:I,}1(!S:�lt,. c. ,!1. \VnUH'l' . . . . 

,'
.
,

: . . . . . . .  7(iH, �H)� 
rJlhey arc sure alld quick to run. i'��t� s�:,li\� t����rlea�����;�'tiC],� ' H�L�� '\,,:���(i : : +3�::Z� I 

BREN NAN llrOTOR (,10 . .. Syracuse, N. Y. 'rirl' heating deviep, " ... . E, TlC'llioll . . . . . . 76,s,22G 

BARKER MOTORS 
Have more good points, fewer 
parts and require less atten­
tion in operation than any 
other. 

lau nches. Va lves. Specia ltiet. 
C. L .  Ba rke r, Norwalk,  Ct. 

Tire heating maehinl' or appa l'<ltus, A .  B.  
Drnkf' . . . . . . . . , . . . . . , . . . 

Tire, pneuwatif', G . H. Husting� . . .  , . . .  . 
'robar'eo pipe, .J. D. Fr0PHlan . . . . . . . . . .  , . 
TolJ:Jeco pipe, Ii'. H. Bowly . . .  , . . . . . . . . . . .  . 
Tongs, mljm;;tahll', J. \V. \VaUwn . . . . . . . . . . 
'1'001 IIOldpl', sC'lf-tightt'lling', B. S .  Costa . . 
'1'001 loddng' deviep, pneumatie , O. 1,'. 'V. 

76R, fi24 
768,278 
7HR, 444 
7H8, 508 
7()8. 2t):� 
76R, 1 1 3  . 

A. O<'tling . . . . . . . " . .  7G8. 2D4 
TOl'llP(]O HlwllR, safpt,Y d('vie(' fo!" oil well, 

R'rm�t & Cuplpl' . . . . . . . . . . . . . . . . .  , . . . . .  768, 564 
TOl'}wdoE'H or othpr nseH, g;vrOS(:oI1ie appa-

ratus for steE-'l'ing-, p, ,'\1 .  Lpavi t t . . .  . 
'Toy, IOf'ornotivp, D, p, elnrk . . . . . .  , . . . 
Traek lll'akp, plpr-i l'ic, F .  B.  Corp,Y , . . . . . .  . Lackawanna Motors Traek fastpner, C. H, TlN)ptts . .  , . . . . . . . . . 
Trail] stop, (lllt Olnatie, 11. H. '1'hullell , . . .  . 
Trall. Spl::' Animal  trap. 

768 , 291 
7G,s,20B 
76S,a57 
7GB, 4 1 0  
7GR, 20H 

are Simple and Valve Jess. 
start and easy to operate. 

Easy to :t;�::Si��, ��;llit�a�('l£
e

�la'r�,j� ' : : : : : : : : : :  � : : : : :  +��;��ci 
'l'l'Olle,v corn I1rak(' mltl take up device, au-1-'01' automobiles and launches. 

3 t0 24 II. P .  
Cut shows LaCkawanna Reversing 
Device attached to our fj H. P. marine 
motor. No reversing gear necessary 

tomatic, E. n . .. \.rnpt . . . . . . . . . . . . . .  . . 
'rrnll(',Y l't'storer, l!J. L .  Calahan . . . . . .  , . , ' 
'l'roUf'.\-, self-olling, F. Hachmann , . . . . . . . 
'Trousers hanger, n. Ii', Nor ton . . . . . . . . . . 
'Trnek, transfer, T. lflprning . . . . . . . . . . .  . 
'rl'11llk ,  slunplC' display . J. L. Tandy . . . . .  , 

LA C K A W A N N  A lUOTOR COlUP A NY �:::!{)��fe,
or

g��l�IO��;�'
t ,
& ll�'r�" r. . 

n
.�

r
�
t
68,4:1:i. 5 1 ·61 LNchworlh St. Bullalo. N .  Y. Turhill", compound, H. Wolke . . . . . . . . . . . . 

7GR, 260 
768, 32[) 
7GR, 1 21 
7!18, '180 
7H8,275 
7GB, om 
7HB,228 
7GR,4:!3 
7GR,210 
7HB, 1 1H 
76.'3, 54G Cb¢ SCi¢ntific }fm¢rican 

SUPpl�m�nt =� 
OF S EPTEMB ER 10 

will contain these articles 
on the 

S T. LOUIS FA IR 

Royal Sleeping Cars i n  1842 and 1904 
New York State at the Louisiana 

Purchase Exposition 
The Largest Dynamo i n  the World 

ALL ARTICLES FU LLY I L L USTRATED 

The Supplement costs 10 cents by mail 

MUNN co. 
361 Broad-way Ne-w YorK 

rl'urlJine, st C'am , n.  1\1. Dutton ' . . . . . . . . . . 
'rw;vel' inHl, L. Silcott . . . . . . . . • . . . .  . . .  . 
T;qJe casting and setting maehine. J. C ,  

& J. C. FOWler, Jr . . . . . . . . . . . . • . . . . . .  76,s, !36fl 
'Typewriter, I,'.  �holes . . . . . . . . . . . . . . . . . .  76�,815 
'ryppwriting lllflchine scale and pointer 

mechan i sm , U .  1\1. Kitzmiller . . . . . . . . . .  768, 331 
UmtH'('llfl , 'r. II . Plante . . . . . . . . . • • • . • . . . . .  76H,2!)8 
Univr'rRal join!", SIJf>irs & Dey . . . . . . . . . . . . 768,200 I 
Univen·;al joint, incased , C, W. Spicer . . . . 76R, 407 
UnloadeJ' .  automatic. 'Y. C .  Rnstdt('[' . ,  . . .  768, 302 
Valyt' , GitIH('U & fsenbprg . . . . . . . . . . 768, 042 
V alvf', n il' ('omlH'pssor pil-1t.Oll, G-. J.  Kr'Tl-

npdy . . . . . . . , . . . . . . . . . . . . . . .  . 
Valve, gatf', n. P. McArthur . .  , . , . . . . . . . . 
Valv(', locomotive ent out, TIT. A.  Engle . •  
Valve, pr('RSllrp l'P(lncing', J. l!J.  Tuylor . .  
VUPOI' 1mI'Ill']" A. I-I.  Herron . ,  . . . . . . . . . . 
Vehide draft nwchunism, fl.. Uf'ltRf'ili . . .  . 
Vehich� for rUllning' on roads or rails, motor, 

7GR, 465 
76B , :m3 
768, 172 
7 GH, 246 
768 , 1 25 
7G8,096 

A .  ('u]]"tt . . . .  . . . . . . . . . . . . . . . . . . 768 , 5 1 5  
Vphicle spring, C .  n. "-Tay . . . . . . . . . . . . . . 7GR , H I2 
Vf'hklf' whpel, It. J. Cudmore . . . . . . . . . .  7GS, 1 69 
Vendhlg' machine, \V. Dipbel . . . . . . . . . . . . .  768,271 
Vending maehinp, automatic, C .  A.  "Tagner 768,4.12 
Vending- machinE', {'oin eon t rollf'd, A. Q, 

AlIi" . . . . . . . . . . . . . . . .  . 
VessPl safpty keel, F. O. Stromborg , . . . . •  
'Vag-on, O. 0 1S011 . , . . . . . . . . . . . . . . . . . . . . . 
Walking stif'k, G. J. Hf::�nnpssy • •  , • . . • • • • •  
vVarp opam tpllsion dpvif'e, G .  Keller . . .  . 
Washing maehi.up, C. Dif"tz . . . . . . . . . . . . .  . 
Watch cannon piniOll, C.  Kuenzel . . . . . • .  
\Vate11 movpmellt ,  C.  Km'nzPl . . . . . . . . . . .  . 
1Veldin,C' apparatus, chain, .r. " ... . Garland . •  
,,-'-h('e1. F. n. HC'itg-er . . . . . . . . . . . . . . . . .  . 
""'hE',�l guhlp,  n. r... Stillman . . . . . . . . . .  . 
'Vhifitetree eonpIing, G. L. 2\liller . . . . . . 0 . "  
'Vind ,Y]wp! and em'ollsf'l, ('ombined, .J. S. 

Smith . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 
Windmill, 1\-1. B. Chureh . . . . . . . . . . . . . . .  . 
'Yi!ldo\Y or door Sf'rppn, R Christf'll . . . . .  . 
Winnow screen, C. G. '\Voods . . . .  7 68,410, 

768,258 
7GS, {18!3 
7 68,141 
708, 4G2 
70R, 464 
7GR,4:,0 
7G8,2R9 
7flB, 290 
76B,21!l 
768, 047 
7H8 , 1 57 
7GS,476 

The G e n ui n e  
Armstrong 's  

STO C KS 
and D I E S  

Acknowledged t u  b e  the best. Different sizes and 
capacities. VVrite for catalog. 

THE ARnSTRONG MFG. CO. ,  Bridgeport. 
New York 01fice, 139 Centre Street 

T H E  B E R KEFELD F I LTER 
The Standard of tho World. 
rrhe only fi l ter removing t.ypboid 
and cholera baetlli from tho 
wateT. 'i'esteu and l'econlmcnded 
by Hae! erlOlop:ifitt3 all over the wor1d. The great e�t invention in t.he tH­

t.er technic (lurin,g; t.lw jaRt ton year's. 
1�he filter givo� water in smaJ1 ano lar,g-e 
quantities R('conling- to the :-;i7:es. Easily 
Cl eaned, fnter cylindcrs 8teril i 7.ed by 
boiling in water. Send for circulars t,) 

BERKEFELD FIl,TER C O .  
4 Cedar Street, � e w  York 

l.l:l 11I;:lH..:\T.E nli:l�l V E J: IE� 
WE originated t h e  two cyli nder opposed gas 

engine I the only simple engine free from 
vibration) and have brought it nearest to pee' 

fectio n .  Others have i m i t ated but never equaled 

it. Get the Cata logue. 

HA YNES=APPERSON CO., Kokomo, Ind., U. S. A. 
'l'lw Olan;t �U(1kei'," oJ J.1foto'j' Orus in Anwrtca.. 

J\felJlben; (If the Ao;:-,odatioH tof License,! ,\ ntmnobile  1\hnnf:wtul'el'.'l. 

----- .-. _----- - ---- . _---_ ._. _._---"- -----_. __ .. 

Yankee Spark Plug, $2 T he Best 
for 

F O R  GAS ENGINES 
Cannot carbonize or short circuit. Com­
pression end cleans point at each ex­
plosion. Guaranteed. Everything for 
the Autolllobile, Bicycle and l\lotor Boat. 

R i g  F r e e  C a t a l o g u e  

2 Park Place. New Y rok 

Dry Battery 
AUTO M O B I LE 
S PAR K I N G  

Beeko Spark Cell 
4 Cells $ 1 .25 

J .  H. BU NNELL & C O .  
Electrical. .1lfannjactul'ers 20 Park Place. NEW ¥OHK 

Do You want Good Information C4eap � 
Write to us and we will refer YOll to a SCIENTIFIC A MERI­

CAN S UPPLEMENT that will give you the very data you need. 
SCmN"'l'I FIC AMERICAN S UPPI.EMENT articles are written by 

men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICA ]\l S�;i,:t'i.-'2MENT costs only 10 cts. 

But the information i t  cv:u.tains may save you hundreds of dollars. 
Write for a catalogue of S UPPL:r�MENT articles. It costs 

nothing. 
Act on this suggestion ! 

M U N N  C O M PA N Y  
36 1 B roadway, N ew York 

V\-'-ire stl'f::'tdler, Taylor & Holk . . . . . . . • .  
Wil'e s tl'ptehel', I.  M .  'Varner • • . • • • •  " • •  

76R, 084 
7(18,0:;3 
7G,s,514 
7H�,41T I 7(lg, 1 60 .......................................... II1II111 •• '168,252 
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Our s�'stem of traill ing by I I lsi l has helped thuus. !lI1 ds. beld down in poor positions to rise to better salarIes and situations. Your chance to rise is just 
lIS good as others. Write for our free illustrated b<!ok ,  " Can [ Become An Electrical En�ineer j " \\ e . teach by" mail, F.lectrical Engineering, Me· 
�::�ll\Cr�

l
w�:r,�I���� Z��htin:��le���i�

g
R!���.�� ELECTRICAL ENGINEER INSTIT UTE, De'pt. A, 240 West lard St., New Ynrk. 

:BLISS ELECTRICAL SCHOOL 214 (j Street, N. W., WashiD�toD, D. C. 
Offers a theoretical a n d  practical coune in ELEC TRICITY complete in one year. Students actually con. 

struct Dynamos, Motors , etc. Tw�l/th year opens Sen. 
tember 28. Send for Catalog. 

-

The 
• emIngton 

Typewriter 
reduces expenses by its great 
capacity for work and small cost 
of maintenance. 
Remington Typewriter Company 

327 Broadway, New York 

Only 
L
�,:II)I���ewriter 

It combines U N I \T E HSAI, K R Y B O A  P. D ,  R T R O :>O C  
M A N l l;lOT, [) r N G .  M l M R O (l: R A P H  ST E N C i l, CUTTl N ( � , .  
V i Rl J U , J£  W RITI N G  awl TNTRltc H A NH E A B L H T V P I<: _  

Thll POAtal w i l l be sent o n  1 week's tral. 
Wr;te f. )f om B o o i.:let and Installment Plan 

UE M O V A L  N ' ITICE 
The favor which the Postal has met since it 
first appeartld on the market 1 8  months ago, hm� nt>(!essltated a targer factory. which we 
now have at Norwalk, Conn. 
The Po; ta - Typewr i ter  C o . ,  Dept. 1 '. 
Main o�!ce & fa" tory, NORWALK, COXN. 

����� { i�!ODBe
r
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Reliable Agents Wanted 

ELECTRO MOTOR. SIMPLE, HO W TO 
m ake. -By G. M. Hopkins . Description of a small eJ ec .. 
tric motor devised and constructed with a view to aSl'list­tug am ateurs 'to make a motor wh i c h  might be dri v e n  
with advantage by a current derived from a bRttery, and 
wh i ch wouJ d hav� sufficient power to operate a foo t 

l
ath e 1)1' an y Ill ac"!:\'ille req u iring not over one man p o w  .. 
er. With 11 figures. Contained in SCIENTIFIC AMER .. JOAN S UPPLEMENT, No. 64 1 .  Plice 10 cents. To be 
had at this office and from all newsdflalers. 

W E  B U I LD M AC H I N E S 
We have the advantage of having a large and 

perfectly appointed shop in a town where ex-

E;���S-W: :;�iiCe��;d����:S ��S!�eBJ�����' 
machinery. and are eq uipped to man ufacture in 
quantiti es . 

Dept. r:ARVIN & CA�!,:J-!to��:'N. Y. 

K.ENT P O C KET M ETERS 
Automatic Volt-Ammeter 

!s designed and calibrated espec­
'Illy for t esting batteries on eoas 
l l i n e  antomob iJes and l aunc h e s  
md f o r  any other use of l ike ca�  I 

paciliy. Accurate and substan­
tial.  A m pere read ing IDj,de sim· 
ply by pressing hutton. The 
most cOllveni en t and complete battery te�ter on rh e market. Volt-Ammeter $6.00. Amperemeter $5.00. 

Atwater K e n t  Mf·g. Works, 110 N. b th St . ,  Philadelphia, Pa 

Anyone sendin� a sketch and de�cription may 
quickly ascertain our opinion free whether an 
invention is probably pat e n t able.  Communica­
tions strictly confldential. Hanabook on Patents 
sent free. Ol dest agency for securing patents. 

Pate [lts taKen th rolllZh M UNN & Co. receive 
Special Notice, witho ut charge, in the Sci ent i fi c  Amer ican  
A handsomely illustrated weekly. Largest cir­
culation of any SCientific journal. Termt(, $3 a 
year ; four mont hs, $L Sold by all newsdealers MUNN & CO.36 1 Broadway, New York 

Branch Office 625 }' St. WashiIll(ton, n .  c .  

Scientific America.n 

Woven 1m!\", Knibbs & Sterrett . . . . . . . . . . .  768, 378 
WOVPll f a u t- i e  for underclothing, etc. , Lots & Simons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  768, 387 
Wrapping machine cutting mechanism, C .  

U,YP11S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  768,070 
W rcll c h ,  G. Purucker . . . . . . . . . . . . . . . . . . . 768, 075 1 
Wrench and pliers,  combined, E. L. Thomp� 

SO Il • • • • • • • • • • • •  , • • • • • • • • • • • • • • • • • • • • •  768, 161 
Wurtzilite,  trC'ating and dissolving,  F .  M .  

SPECIAL MANUrAcTURING. 
DIES A N D  STAMPINGS TO ORDER: 

SP EC'L MACHINERY-MODELS-EXPERIMENTAL WORK; DROP FORGING D I E S  A N D  DROP FORGINGS. HARDWA R E  SPECIALTIES ETC M A N Fb .TO ORD ER.SEI'tO SA M P LES OR DRAWINGS FOR ESTIMATE S. W�IfIT E  FOR O U R  BOO K L E T. TH E G L O B E  M A C H I N E  & STA M P I N G  C O. 970 H A M I LT O N  S T., (. t..EVE L A N D , O I-l J O . WhitaJJ  . . . . . . . . . . . . _ _  . .  _ _  . . _ _  . . . _ . . . .  768 . 1 01 I 
X -ray tuhe stand.  G. R. Hogan . . . . . . . . . . 768' 048 1 --;;:::;;:::;;;:;;:;::;;;;:;;;:;;�---------====== 
Zinc 

.
o r  ?t�l c r  sulEds �ro� thoir Ort'S, ex- m r :et:IWl401I , _ .  , t r actll1 g .  G. D_ DcIprat . . . . . . . . . . . . . . 708,035 t:.L_n_ . - _ L orhss EngInes, Brewers 

and liottJers Macb inerv . THE VILTER 

DESIGNS. I C H E M I 9M;�. C;X�99M�I;����'N�
l
w

a;:;;:� 

Bowl or similar a rticle,  C. E. Haviland . . . .  37,097 D R. H. L STI EFEL. B1s.ell BlOCk. Pitt.burgh . Pa. 
Clocks, pictures,  or similar a rticles,  frame 

for, A .  E.  SeligeL' . . . . . . . . . . . . . . . . . . . . 37, 1 04 
Cnll or s i m i l a r  article,  C. 1'.:. Haviland . . . .  37,096 
Dish or similar article,  C .  E'. Haviland, 

37, 1 0 1 ,  37 , 1 02 

Q ct ATA CO-G U E. S f'" R £. (.  
ro UNION 'M OOH WORKS 
"CO 1 9 3  CLARK CHIC. GO . 

Jug, pitcher, or similar article.  C. JiJ. Havi- MOD ELS & E X P E R I M E N T A L  W O R K .  
pen��"d

hold� ;': - i-i : - -y : . (jtt�
' . : : : : : : : : : : : : : :  ��'e�� Inventions deve l oped. SpeCial Machinery. 

Pitcher or similar article,  C. No Ilavilm;d,  
. , E. V_ BAI LLAR D ,  Fox B l d g  . . F ra n k l i n  S q u are,  N ew Y o r k .  

37, 099, 3 7 , 1 0 0  
P l a t e  01' s i m i l a r  article,  C. I<J. Haviland . .  37, 095 
Plate, tray,  or similar articlp,  C. ·B. Havi-

l a nd . . . . _ _ _  . . . . . .  _ . . . . . . _ . . .  _ . . . _ _ _ _  . 37, 103 
Sewing,  stand for fl I't icl('s used i n ,  J.  J .  

N a v o  . . . . . . . . . . .  . . . . .  . . .  . . .  . . . . . .  . .  . .  3 7 , 1 05 

TRADE MARKS. 
Agricultural  machinps and extr'1 and repair  

parts and pieces therefor,  certain 
named, I n terllational H a rvester Com· 
pany of A.merica . . . . . . . . . . . . . . . . . . . . .  . 

Baking powdf' l' .111d cooldng sod a ,  Southern 
43, 2as MODELSICH'CAGO MODEL WO R K S  

17.9 E. MADISON STC/iICAGO ILL ESTABLISHED 1867 W R  TE F J R  CATA L O G U E  OF ',10DE:L S U P P'Ll E S  
S o d a  Works Co.  . . . . . . . . . . . . . . . . . . .  . 

Boots a n d  shoes, leathpr,  W. A. W c i s  . . .  . 
C a r  doors, certain trimmings for freight, 

!]:��3 1 M O D E L  A N D  EX P E R I M ENTAL W O R K .  
Camel Company . . . . . . . . . . . . . .  43,236, 

Cathartics o r  laxatives,  N .  D .  Haskell . . . .  
Chemical compound for certain llampd pur· 

poses, J.  H. Daniels . . . . . . . . . . . . . . . . .  . 
CutaneOuf preparations and remedies, n. 

Reiss . . . .  , . . . . . . . . . . . . . • . . . . . . . . . . . . .  
li'lour,  wheat,  N .  Blaustein . . . . . . . . . . . . .  . 
Jj�ruit syrups awl extracts,  crushed and 

glaced fruits,  Pohlm a u - K i p p  C o .  . . . . . . 
Leather,  I a c p ,  Ampricll11 L a c e  Leather Co . .  
Medicinal preparations,  certain,  J .  H..  Plall-

ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medicinal prppara tiolls in capsules, certain,  

J .  R .  I'lallten . . . . . . . . . . . . . . . . . . . . . .  . 
Musical instruments, certain n an:cd, L. C .  

S m i t h  . .  _ _  . .  _ _  . . . . . . . . . . . . . . . . . . . . . . .  . 
Pencil sharpcu('rs,  Guhl & H a rbf'ck . . . . .  . 
Pharmacenticn l preparations,  certain,  D .  

W .  Burton . . . . . . . . . . . . . . . . . . . . . . . . .  . 
P!llows, O. n. S t u l'kwtl ther . . . . . . . . . . . . . . 
Publicatiol l s ,  Atchison, rl'opeka & Santa Fe 

Railway Company . . . . . . . . . . . . . . . . . .  . 
Razors a u d  razo r hla dp s,  (i PIll Cutlpl'Y Co . . 
Salt,  ' evaporated, North Americull  Chf'mical 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Salvp,  O. II .  H i t z  . . . . . . . . . . . . . . . . . . . . . . .  . 

43. 237 E lectrical and Mechanical Instruments. Small Mach'y. 
43 , 243 EDWARD K LE I N S C H M I DT .  8 2  W .  Broadway, New York. 
43, 229 

43, 227 
43,239 

4:1 , 224 
43,221 

43.225 

43,226 

43,218 
43,231 

43,241 
4�,222 

43,219 
4;� , 232 

CIALTIES of all kinds. ' 0  order ; 
largest equipment ; lowest pric­
es. Send sample or I NVENTORS We 

m
anufacture METAL I'!PE-

model for low estimate and best expert advica FREE T H E  EAG L E  TOOL C O .  Dept. W, C i n ' t i , O 
-Dies, Tools, Models and Special Machinery. �,:��,":�����!::,,,�d HOEFT &. MOORE,  Ch icago, U S. A. 

eFFie!!: R5 '  Vln " A " NII E"  WORKS I�DIA'I'l1 3: f RANKUr< �J"EU-� 

D RY ING  M AC H I N ES .  S. E .  WORRELL 
Hannibal Mo. 

SPLlTDOBEI§fARK COILS' 
�25 VANDEWATER ST. NY. �--=-------

ELECTR I C ITY :��o��e 1ttl!J: T;je��'t !�:�!g In strument, Electric Bell, Motor. 5 Books, 1 0c. eact>.  
B U B I E R  PU B L I S H I N G  C O . ,  Box S .  LY N N , M A S l> .  

G E NT L E M A N ,  WHO H A S  BEEN 
fi v e  years in the Dutch East I miies, 

dealer in ironware , machinery, steam ap­
pendages, gas pipes, fittings, and kindred 
articles, goi ng to Holland in the early part 
of 1 905 , seeks manufacturers who are will­
ing to give him a depot or agency to repre­
sent them as well in Holland as in the 
Indies . Has wide connections with large 
firms and sugar manufacturers in the Indies. 

Address A . A. ,  
Care o f  H. VAN INGEN, 

Bookseller, 
Soerabaia,  Java. 

Bank references : Ned . Indie Crediet en 
Bankvereeniging,  Keizersgrachtz, Amster­
dam ; also under letters A. A. 

RELIABLE MAN WANTED 
A prominent Cereal Food Company will contract w ith 

a thoroughly reliable waD lor two years at $150 per 
month, together with commissions an d office expenses . .  
Highest references required. 

Address AUD ITOR, Box 475, Bellevue, Mich. 

L A T H  E S  
First-class tools at reasonable prices. We build 

foot and ppwer lathes frrom 9 inches to 15 inches. 
EensitIve drills, emery grinders and wooll lathes .. ,\\T rite for complete catalog. W e �ftrantee W 
interest you. 
The Curroll-J amle�on Muc·hlue Tool Co. BATAVIA, OHIO, U . � .  A. 

Ec l i pse  Pocket A m meter 
for genelal battery testing. 0 to 2 0  amperefl. )iIi:;;tc"'�1I. 

Flexible cord attached and contact spur in case, which 
is drawn back Into co.I'e. when canied in pocket. 

�!� �o:;ti�:. 
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Prlce $6.00. 
ELDUEDGE l:LECTRIC M V G. CO. 

221 Main St., Springfield, Mass. 

B A R C A I N S  I N  M AR I N E  E N C I N ES.  � H. P .  t o  8 0  11 .  P .  2 and 4 cycle. � ing'le. double, triple and 4 ey lin 
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auxiliaTY yachts. We also manufacture the only true Sol id ReveTsible 
Propeller \Yheel, the best wheel in the world. ,\Yrite for full des('riptive 
catalog B. Agents wanted in every country. 

Michigan Motor Coo, Grand Rapids, lIIlich. 

SPRING HUB �
o
�cl�;.

c
YA:I��m����: 

Holds several W orld's �Records for speed. 
Relieves and breaks jar bel()w the axle, 
thereby saving at lelist half the wtar on 

t
ire. 

��:��
el�:h:�it�e1; Sons 560·564 Orleans St... • • CHICAGO, lLL� 

Stepl and tools made then�from , sppp(] eut-
til lg',  'V illium .Jessop & Sons . . . . . . . . .  . 

Steel H u d  tools made thprefrom, spcC'd cut-
t i n � ,  J .  J .  Sa ville & Company . . . . . . .  . 

43 . 233 Manufac-
43 , 235 turers of H A R DWAR E  S P E O IAL T I E S  Boi ler Compound frauds ! 

Steel in certain named forlll s ,  William Jes· 
sop & SOBS . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Surgical d rf'ssings,  B. I. 'Vipl1 e r  . . . . . . . . .  . 
r:rooth filling and manufacturing of a rtificial 

teeth, preparations fot' ,  Ii lel,ve & Co . .  

I LAB ELS. 
" A bsorbent Linen Flax-Flee ce , "  f o r  absor­

bent linen, Norfolk I ... illen Company . , .  
" B romo-Protoline ( DaVi S ) , "  for chem ical 

compound, Davis Pharmaceutical Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

" Car·Wi-Co.  Georgia lnss{'s, " for candy, 
Ca rgill-Wight C o .  . . . • .  _ . .  _ _  . . .  _ . .  _ . . .  

"Goo Goo Poultry ll�ood , "  for poultry food, 
A .  J .  Goehhauser . . . . . . . . . . . . . . . . . . .  . 

"Heinz India Relish , "  for relish, H. J .  
H e i n z  C o m p a n y  . . . . . . . . . . . . . . . . . . . . . . 

"Heinz Pre sf' rvpd Sweet Gherkins , "  for 
picklps,  II. .J. Heinz Company . . . . . . . .  . 

" Heinz Prf'served Sweet Mixed Picklp s , " for 
picklps, H .  J .  Heinz Company . . . . . . . .  . 

"Hydp P a r k  Buttpr, " for butter,  W. D. 
I-Ianford . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . 

"I-Am-A , "  for cigars,  Heason & Zengerl e . 
" Lipton rj'(' a s , " for teas,  r.r. J. I ... ipton . . . .  
" Lipton ' s  Perfection Coffee , "  for coffee, 

T .  .J.  I . .  ipton . . . . . . . . . . . . . . . . . . . . . . .  . 
"Mayville Perfecting Surfaee O ffset Paper, " 

for paper, G .  W. Millar & Co . . . . . . . .  . 
"Mustard , "  for prepared m u s t a r d ,  H. J.  

Hein z  C o m p a n y  . . . . . . . . . . . . . . . . . . . . .  . 
"Noxit, " for preparation for the breath, 

N oxit  Chemical C o .  . . . . . . . . . . . . . . . . .  . 
"Presprvalin(' ,  a Perf('ct Preservative for 

A U  Kinds o f  Pure )j"'ood , "  for a p reser­
vative, Preservulille Manufacturing 
Compuny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"RiSing" Star, " for haldllg powder, Wabash 
Chl'm i c a l  & Buking Powder C o  . . . . . .  . 

"Samaryt u ni n , "  for li11 i m p. n t ,  M. Wyzykow-
s k i  . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"Sc-hratz ' s  Oriental  Ruth Powder, " for bath 
powd p r ,  V .  E .  'Schratz . . . . . . . . . . . . . .  . 

"Tf'nd('rfoot , "  for ho'si pr�� ,  J. H. Clark . .  . 
"V alld('lln , "  for flu voring preparations, 

Willson Bros. . . . . . . . . . . . . . . . . . . . . . . . 

PRINTS . 
"Adler F a l l  Crf' ution s , "  for m en ' �  apparel, 

David Adler & SOBS C lothillg C o  . . . . . . .  . 
"Adler .Juv('uile Clothes, " for clothing, 

David Adler & Sons Clothing C o  . . . . . . .  . 
"An Awful Sigh t , " f o r  shoes,  Brown Shoe 

C o .  . . . . . . . . .  - . .  _ .  _ . . . . - - _ .  _ . . .  _ . . . . . . . 
"Ree WLre of the Bees , "  for shoes, Brown 

Shoe C o .  . . . - . . . . . . . . . . - . - - . . . . . . . . . . .  . 
"Brow n ' s  Blm' Ribbon Book , "  for shoes, 

Bro,vll Shoe Co.  . . . . . . . . . . . . . . . . . . . . . . . 
",Jaek: aIHl J i ll , "  for shoes, Browll Shoe 

Co . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . : . . .  . 
HJune and Buster , " for shoes, Brown Shoe 

" Lit��; B�tty
' Bl'u'e', ; ;  'f,;r' '�b�(:�, ' 'B�,�\�'l; ' Sb��� 

" Lit�f� B
'
oy

" Bi���,' ; . f;)�" �h���; ' nl:(;\��' . Sb�� 
C o .  . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  . 

"Little Tommy Tucker, " for shoes, Brown 
Shop Cn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Now This L i ttlt� Book is r.rhrou gh , "  for 
sho('s, B rown �hoe Co . . . . . . . . . . .  , . . . . . 

" Polly Wants e Blue Ribbon Shoe , "  for 
shoes, Brown Shoe C o .  . . . . . . . . . . . . . . .  . 

"Rapid Results, " for signs, Chu rl('s W. 
Shonk Company . . . . . . . . . . . . . . . . . . . . . .  . 

"Royal Granite Steel W a re , "  for st('el­
ware, National Enameling & Stamp:ng 
C o _  . . . . . . . . _ . .  - .  _ . .  _ .  _ . . . . _ . . . - . , .  _ . .  . 

"Thp Housp that .Jack Built , "  for shoes, 
Brown Shoe Co. . . . . . . . . . . . . . . . . . . . . . . 

"Trois Fontainp Lith i a  W a ter, " for l ithia 
water,  .T . H .  Ogburn . . . . . . . . . . . . . . . . .  . 

"What lUnd of Shoes Does Billy Wear '?" 
for shops, Brown Sho{' C o .  . . . . . . . . . . . . 

"Where A t'e You Going,  My Pretty M a i d  1" 
for shoes, Brown Shoe Co . . . . . . . . . . . .  . 

Contract ManuCacturers and To prove your compound to be a fraud, and to demon-

��:��� will market articles of merit strate the perfection o f  this m achine, we will send you 

LD R I M E R  M F G .  CO .• 1 5 3 S. J effe rs o n  St" Ch icago , I I I . �{e
'!.���:y days' free trial, The Dean B oiler Tuhe 

43, 230 
Are you interested in Patents, Model or Experimental 

work ? Our booklet entitled 

WHAT WE  DO-H OW WE DO  IT 
will b e sent t o  you o n  request. 

1 1 , 322 8-10-12 J o n e s  Street. :N ew Y o r k .  

I 
KNICKEUBOCKEU M ACIUN E W O U K S ,  Inc., We b ave removed barrels of scale from water tube 

and return tubular. compound cleaned, bOlJers. Write 
for " Economy in the B O i l er Room." 

1 1 , :138 TYPIWRITIR HIADQUARTIRS WM. B .  PIERCE C O .  
319 Washington Street, Buftalo, N. Y. 1 1 , 326 

1 1 ,336 

11 ,334 

11 , 332 

1 1 , 333 

1 1 , 327 
11 . :123 
1 1 ,331 

1 1 , 330 

1 1 ,320 

11 , 335 

1 1 , 325 

1 1 , 337 

11 , 329 

1 1 , 339 

1 1 , 324 
1 1 , 32 1  

1 1 , 328 

1 , 066 

1 , 067 

1 , 059 

332 Broadway, New York, sell al l mahs under haIf.price. Don't buy 
before sending for samples of writing, prices, exchange and unprejudiced 
:ldviee. Immense stock for selection. Shipped for trial. Gua.ranteed 
first-ciass('ondit!on. Dealers supplied. 

Learn Watchmaking Ete 

{��cl!'0
o

�u
te

�:n�:n�: 'b; Correspondence 
Dept. l The DeSel ms Watch School, ATTICA, IND. 

�. � - .� Squabs Pay �::-! 
r:,. I Easier, need attenti on o'!1 1 y  part of 

time, bring big price !" .  Raised in  one 

�� ?a��:rs, ��t��'ii�ve 8:1�d E?�l\fiii� 
B O O K LET and learn this ! rr. rnensely 
rich home industry. 

PLYMOUTH ROCK SQUAB CO" 2';:9 Atlantic Ave . ,  Bosto l J , Mass. ----

Patton's Sun-Proof Paints because they stand the 
strong light of the sun without blistering , crack­
ing or peeling. He has a warm feeling for 

PATTON'S 
SUN.PROOF PAINTS 

b u t  O l d  S o l  has a chill every time he t ouches them. They a r e  abso­
l utely sun a nd weather-proof. It saves five years of trouble j ust to 
specify Patton's  � un-Proof Paints . Val uable Paint Book mailed 
Iree on application. It tells a lot about paint that you ought to 
know. Write for a copy. 
PATTON PA I N T  C O M PA N Y ,  227 L a k e  St., M i lwa u kee, W is. 

PIT'£SBURGH P LATE G LASS C o . ,  General Distributors. 

1 , 062 ' T H E  J E F F R E Y  M F G .  C O . J E F F R E Y E LEVAT I N G - -C O N V EY I N G -- P OW E R  For Catalogues add"" 

I Transm i s s i o n··Screen I ug-- D redg i n g --Coal CuW ng COLUMBUS, OHIO, U. S. A .  
1 ,058 D r i l l i ng-· H a u l i n Q ··Was h i n a  M ach i n ery . NBW Y9RK 
1 , 057 1 �����======�=======::::::=:::-:��=====� 
1 055 1 
1 , 053 

1 , 061 

1 , 065 

1 , 050 

1 ,054 

1 , 070 

1 , 069 

1 , 060 

1 , 068 

1 ,063 

1 , 064 

Lim e, 
my friend, 

IS DJon ey / 
[j UL WEI2 -LYTTON 

, __ CFIR 
TIME 

A printf'd copy of the sppLitieation and d rawin� of any patent in the forego in� list,  o r  any pat{'nt 
in print i ssued since 1 86!i, will be furnishC"d from 
this office for 1 0 cents, provided thp name and 
number of the patent df'sired and the date be 
g-iven . Address Munn & Co.,  361 Broadway , New 
York. 

Every Elgin W atch is fully 
iua:ranteed . All jewelers have 
a�F Ti�:��:rs.;; '�i�ilin::�t�cl 
history of tlJe watch, sent free 

is u..sed ..by tho..se 
whose fl}in utes 

ore mos t 
vo/uoh/e 

Canadian patents m ay now be obtaIned by the In­
ventors fnr any of the inventions named i n  the for{·· 
!wlng list. For terms and further particular. 
.ddreSB Munn & Co., 361 Broadway, New Yorl._ 

upon request. 
Elg in  National  Watch C o . ,  Elgin ,  I I I .  



rr you do not investigate the WINTON before you 
buy a motor car you will not get its equal. Completely 
equipped, 82, 1) 00 f. o. b. Cleveland ; without top, 
$2. 300. Prompt deliveries. 
THE WINTON M.OTOR. CARR.lA(lE CO., Cleveland, 0., U.S.A. 

Orient Tonneau tar 

1!1"����d t:rj{� \Je:�:: fo"f tt�u��IC�� t'l!�m:o��?rdinary 
Write for catalogue 

WA LT H A M  M A N V FA C T V R I N G  C O. 
----- Waltha Dl .  Mass.  

M ot o r·Cyc l e s ,  Attach a b l e  O u tfi ts 

G a so l i n e  -M
A;to;- Cast i n g s  

for Bicycle, Automobile, Marine 
or Stationary, from 1� to 10 b. p. 
Send 2-cent stamp for catalogue 

Scientific American 

W. L. DOUCLAS 
M A D E .  53.50 SHOES ':�:. 

w. L. Douglas makes and sells m_e men's 
$8.80 sh_s than anJf athe .. manufactu_ .. 

In the W'o .. Id. The reason W. L. Douglas $3.50 shoes 
are the greatest sellers in the world is because of 

their excellent style,  easy fitting and superior wearing 
qualities .  If 1 could show you the difference between 
the shoes made in my factory and those of other 
makes and the high-grade leathers used, you would 
understand why W. L. Douglas $3.50 shoes cost more 
to make , why they hold their shape, fit better, wear 
longer, and are of greater intrinsic value than any 

other $3.50 shoe on the market to-day, and why the 
sales for the year ending July 1, 1904, wel'e 

r$6!1263!1040.00. 
W. L. Douglas guarantees their value by stamping 
his name and price on the bottom. Look for it ­

take no substitute. Sold by shoe dealers everywhere. :lI'ast Color Eyelets 'Used ewolurively. 
. . AS COOD AS $7.00 S H OES." 

"Heretofore I have been wearing 87.00 shoes. I purchased a 
pair of w. L. Douglas 83.50 shoes, which I have worn every day 

for four months. They are so sati�factory I do not intend to return to the 
more expensive shoes." WM. GRA Y KNO WLES, Asst. City Solicitor, Phila. 
W. L.  Douglas uses Corona Coltskin in I Send for Catalogue giving full 
his $3 . 50 shoe s .  Corona Colt is conceded instructions how to order by mail. 
to be the finest Patent Leather made. W. L. Douglas, Brockton, Mass. 

At Last the Game of Golf 
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any wrist. A transparent cover protects the sheet from 
���pat�J'.e'¥.yft"t�:rb�l\o���� ;��\ �g�:t'ri�::�{a:ll� 
exposed. Made from fine tan RUSSia. DeVice mailed for Fifty Cents. 
W .  H .  W E I S S :B R. O D , G r e e n f i e l d , 

YJ( lHE(LlPPERCUP 
po- Its triangular shape prevents 
entang"lin� and gives three times 
the capaCity of any other Clip fc>r 
attachmg papers together. 

Best &: Oheapest. AU Stationers. 

CLIPPER lUFG. CO., 
. 401 West 124th St., New York, U.S.A 

• BRASS OR STEEL For free samples and information wTite to us. 

P e  n c i I 
E c o n o m y  

lies in using 
the best pencil, 
and the best 
pencil for your 
special use. STEFFEY MFG. co. 27'20 Brown St.. PhllR., Pa. 

Ordinary roofin g tin is made Runab?ut by dippin g the plate into the SearchlIght tin mixture once, and squeez -DIETZ 
With Self-contained 

• ff h ' bl 

Dixon ' s  Pencil Guide, a 32-page book , 
Indexed by vocations , correctly indicates 
the right pencil for your use. Sent free. Generator is the In g 0 as muc as POSSI e Headlight for Small ears -more than is  put on, as 

��f�:�
l
l;,

n
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c
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tuns 10 hours with one 
filling, and can bf' turn 
ed out and burned again 
and again without rna-
1 eT ial waste of carbide. 
�impl.,st construction 
of any Acetrlene Lamp, 
an certain In operation. 
Send for circular. List 
price tl80.00. Sold 
by all Ii ve dealers. 

Department W, 
JOSEPH DIXON CRUCIBLE CO. 

Jersey City, N. J. 
ELECTRICAL APPARATUS REPRE-
sented by CODvent.ional Diagrams in DrawiIU1:s.-Fifty 
diagrams showing the usual method of illustrating elec· 
trical apparatus in drawings. A labor saviDjZ paper. 
Contained in SUPPPEMENT 1106.  Price 10 cent.s. 
For sale by Munn & Co. and an newsdealer •. 

the little boy said of the 
manner in which his mother 
spread the bread. "Taylor 
Old . Style" roofin g tin is 
made by dippin g  the black 

E s t a b l i s h e a  1 8 4 0  I '  h t I I R. E. DIE�'Z COM PANY, 17 Lal"ht St., New York p ate Into t e me a severa 

tta;mai#l;) 
GAS and HASOLINE 

For All Work. 
Stationaries. Portables, HOlslers. Pump­
ers. Sawing & Boat Outfits. 

Send jor Oataloyue am,d, Testimonials 

!';tate Your Power Needs. 

times and allowing all the 
tin to adhere. The differ­
ence in the quality is beyond 
calculation.  The difference in 
price is not worth considering 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 ,  STE R L I N G ,  I L L .  
• G�'�: �'bg�g

e
ft�gF:';P��� Vo

u
��f :j{o

i
���i �(�'I.�h�� 

W h at I s  D aus ' Ti p - To p ? 

H cal os All varieties a't lO west pnces. Best RaHroad 
Track and WRIlon or Stock Scale. made. I �::n1�a�t��'!:., Wi�����;', I¥����c. S�i�� 

Money. Lists Free. CHICAGO SCALE Co .. Chicago. Il l .  

J ESSO P'S S T E E LTHB\��RY 
F O R  TOOLS,  S AW S  E TC. W"! J E S SOP I« SONS t.: �  91 JOHN ST. NEVI' YORK 
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free each month " 1'be Arrow," a Jittle paper which hits 
the bull's eye more frequently than some publicaLions 
more pretentiOUS. It also tells about tin. 

N. & G. TAYLOR 
ESTABLISHED 1810 

ACCVRATE 
RELIABLE 

DV RABLE 
STYLISH t& 

EFFECTIVE 

IN DESIGN 

VV A T C H E S 
We know that our watches will do what we expect of" them, thel·efore, it is easy.to unquestion­

ably guarantee every watch we make, from the cheapest to the most expenSive grade, 
THE N EW ENGLAND WATCH CO_. 3 7  ®. 39 Maiden Lane. NeW' Yorh 

'7 Snow Hill . Londou, England 

Rad iu m l  
Any size place. summer homes, launches, yachts, etc. 
Every detail included ; very best material : practical. 
So simple no electriciau required. Light All the Time. 
as storage battery iucluded. Gas , Gasoline or Steam 
engines used give pleuty of power for pumping water, 
sawing wood, refngeration, etc. For printed matter 
address 

EL.ECTR/C DEPA R TMENT 
ttlCHARDSON ENGINEERING C:O.. Hartford. Conn. 

SEPTEMBER 3, 1904. 

C'OLD GALVAN I Z I N G .  
AMERI CAN PROCESS I\J O  R O YA LT I ES. 

5AMPLES AND I NFORMATION O N  APPLICATIO N .  
N I C K E L  

AND 

Electro· Plat ing 
Apparatoi a n d  Material. 

THE 
H a n s o n  & V a n  W i n k l e  co., 

JliewRl·k.  N . J .  
92 William St., N .  V. 

30 & 32 S. Canal St. ChiC8.llO. 

Perkins Power Presses 
are the strongest i n  the 
world. This is No. 45, 
nlcrometer adjustment, 
which can be adj usted 
while the press is in mo­
tion. It will not slip. 
Note the solidity of the 
frame. Built in lots of 
100, quick shipment is 
insured. Our 1904 cata­
logue shows over 200 differ­
ent presses. Send for it. 

�JiiLLo&PBH 
" The Peu That FiUs Itself" 

Dip pen in any ink well or any ink, �Te8s lever and operation is 
over. As a matter of cleanliness. comfort and convenience don't 
you 
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catalogue, it will make you a CONKLIN enthnsi'lSt. 

The C o n k l i n  P e n  Co .  11�.!I::!:oOh1:e. 
Bepresented in Great Britain by American Agencies, Ltd. , 38 Shoe L:m€', Farringdon St., London, E. C.: in Australia by Rae, Munn & Gilbert, 47 Market St., Melbourne. 

·Jlow@r�ipeJtope 
_�';tl. 

MOST POWE-RFULL WI RE ROPE MADE BRODERICK1BASCOM JtOPE co. 
ST. LOUIS. MO. 

M osqu i to e s  
JAPSTICK i� a new

.
aro�atic pas_ 

hUe, Wh1Ch 1S guaran­
teed to drive away mosquitoes. Each stick burns an 
hour. Cures mosquitoes of the biting habit. Sent 
postpaid for Twenty-five Cents per box.. 

THE CULECIDE CO. 
Summer Si . •  Boston. Mass. 

BACKUS 
GAS &, GASOL I N E  E N G I N E  

Si m p l e ,  Eco n o m ica l .  D u ra b l e .  
S u itable for a l l  k i n d s  of work. 

BAC K U S  WAT E R  MOTOR, cheapest power known 

Write for circular and prices. 

BAC K U S  WATER MOTOR CO •• Newark, N .J . , U .S.A. 


