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THE' EDISON PORTLAND CEMENT WORKS. 
U(';AII(';I{S of the SVIEXTIFlC AMEIIICAN will doubtless 

remember the magnetic ore-concentrating plant which 
Mr. Thomas A. Edison designed a few years ago, for 
the purpose of commercially utilizing low-grade ores 
which could not be profitably reduced by the ordina,ry 
methods. An outcome of the many experiments made 
at that plant is Mr. Edison's method of manufacturing 
Portland cement-a method which is all  the more in­
teresting because it is so radically new in its processes 
and in the machinery which it employs_ Giant rock­
crushers, 

'
similar to those used in the ore-concentrating 

plant referred to, are employed in crushing stones as 
large as five tons. Sieves with a mesh of 200 are em­
ployed in a grinding mill which has an output of 280 
barrels an hour. The fine is ingeniously separated 
from the coarse grouad material by an air blast ; and 
rotary ki lns, 150 feet long and 9 feet in diameter, burn 
the raw material. These are but a few of the novel 
features to be found i n  the machinery of this remark­
able plant. The worl{s have been designed for the 
pu rpose of transferring material from building to build­
ing with the utmost d ispatch and convenience. The 
structures are divided into groups, each devoted to one 
process of manufacture, all  being supplied from a main 
electrical and mechanical station. 

The plant itself consists essentially of six groups 
of bui l dings, the first being devoted to crushing, the 
second to weighing and mixing the raw material, the 
third to grind ing, the fourth to burning or calcining, 
the fifth to clinker grinding and cement storing, and 
the sixth to coal pulverizing. The first two groups 
have been designed for the full capacity of the works, 
which is about 1 0,000 barrels per day_ The present 
capacity of the remain ing structures is about 5,000 
barrels. 

Limestone and cement rock are found close to·' 
gether. The cuts are 50 to 70 feet deep. The rock is 
loosened largely by blasting, although much of it  is 
soft enough to be cut out by the steam shovel. In 
order to avoi d  the d itHculties due to snow and ice 
during the winter months, a removable roof, supported' 
by steel trusses, is used over the quarry cuts. Wqen­
eyer a heavy blast is to be made, the roof is rolled 
out of danger. 

The rock is deposited into skips on the flat cars, 
trains of which are hauled to the works by a steam 
locomotive. An open shed spans the track and is 
long enough to shelter about twenty cars at one time 
during the winter months. After the flat cars have 
reached the works, they are hauled, three at a time, 
to the crusher house, where an electrically operated 
hoist lifts the ski-ps individually, and dumps their con­
tents into the hopper of the giant crushing rolls. These 
rolls are mounted in four sets in the crushing mill ,  
and are placed one above the other, so that the passage 
of the material through them is downward by gravity_ 
The rock from the quarry must thus be hauled to a 
pOint above the highest pair of crushing rolls. For 
that reason, there is an incline some 260 feet long 
extending to a floor about 50 feet above the ground, 
up which incline the cars are hauled by an electrical 
hoist. By means of a large rheostat controller the 
operator of the hoisting motor is able to bring each 
ski p  in succession OPPOSite the mouth of the hopper 
above the main crushing roll. Each skip is placed 
sidewise on its car. By means of another motor, the 
operator l ifts the skip, dumps the rock into the hopper, 
and returns the skip to the car, whereupon the next 
car is brought into position. The empty cars drop 
down the Incline by gravity and are run back to the 
quarry. Another train of three loaded cars Is by this 
time on its way. 

The first pair of crushing rolls are 5 feet in both 
diameter and length, the moving parts Weighing ap-

10-ton hopper, from which the material is  fed to three 
sets of 36-inch rolls_ The first set is provided with a 
flywheel on the extended shaft of one roll to assist in 
crushing the larger pieces passing through the giant 
rolls. The first and second !;ets of smaller roll!; run in 
rigid bearings, giving fixed distances to the crushing 
faces. In the third and last set, the rolls are dra n 
together by nests of helical steel springs, to accom­
modate the spacing to the material which passes 
through. The rock in passing through the four sets 
of rolls is reduced to %-inch in size. Tailings from the 
screens to which the crushed rock is conveyed are 

CLINKER COOLER AND CONVEYER. 

brought to the crusher house and passed through the 
lowest roll .  The entire plant of rolls is driven by 
belting through a friction brake from a 500-horse· 
power, vertical, cross-compound .Al l is engine. operated 
condensing. Owing to their great mass. the giant rolls 
are started by hand before they are thrown upon the 
engine. A 100-kilowatt generator is also driven by the 
engine to supply current for the motors in this depart­
ment, a plan which has been followed in the case of 
the two other large tower engines, for the purpose of 
rendering each department as independent as possible. 
As a result, the central electric station is far smaller 
than it  otherwise would be_ The crusher house has 
a capacity of 3,000 tons per day of twenty-four hours, 
allowing for sixteen hours of actual running and. rour 
hours of stoppages as a maximum. 

The crushed rock from the lowest set of rolls drops 
through a chute upon a 24-inch belt conveyer, which is 
upwardly inclined and which carries the rock to the 
top ,of the drier house. As a general rule, all the belt 
conveyers in the plant are run flat. After reaching the 
top of the drier house, the material falls  by gravity 
over screens composed of %-Inch me,sh scre�ne,!l plates. 
The spalls that are rejected are recrushed-and returned 
to the drier house. The recrushed materia.! falls to 
the drier, which consists of a cast-Iron box 8 x 8 feet 
in plan and 40 feet high, filled with batHe plates. I ts 
capacity is 3,000 tons per day, the same as tbat of the 
crusher plant. The batHe-plate system is such that the 
fall  of all pieces of rock, from the last &creen to the 
bottom of the drier, requires .26 seconds_ From above 
the batHes, near the top of the stack, the gases are 
drawn out by an 80-inch exhaust fan, driven by a 
50-horsepower motor, and are passed through a dust­
settling chamber on their way to the atmosphere_ The 
baffle plates of the upper sections are moved slightly 
by a shaker mechanism to avoid clogging. The shear 
pin principle is applied in a modified form to the 
batHe shakers. The performance of the drier stack is 
etHcient ; the fuel consumed is small, the percentage of 

material in response to an escapement mechanism 
which is belted to the conveyer shaft, so that the 
periodical movement of the plate has a definite rela­
tion to the speed of the conveyer. As it is thrust into 
the falling stream of crushed rock, a weight returns 
the plate quicldy to its original position. The sampler 
catches one pound of crushed rock per minute ; while 
the full capacity of the conveyer is 200 tons per hour. 
The number of samples which are thus taken afford a 
ready means of obtaining a good average. 

F'rom the bottom of the drier stack a 24-inch belt 
conveyer carries the dried rock up an incline to a 
transfer tower, where it is del ivered to a 24-inch belt 
conveyer, already indicated, which traverses the full 
length of the stock-house cupola and deposits its load 
into any desired bin by means of a self-propelling trip­
per of special design. Three bins are used for cement 
rock and three for the lime rock_ An extra bin serves 
for mixing purposes. From the results of the analyses 
of the material removed by the automatic sampler, it  
is possible to ascertain the general constituents of the 
material in any one bin. Mixtures of cement, rOCk, and 
l imestone can be made by discharging from the bins in 
question upon belt conveyers running in a tunnel 
underneath the bins. The tunnel belt carrying the , 
mixture brings it  to a second transfer tower where 
it is. d ischarged upon one of the head-house conveyers. 
If the matcrial is to be taken from the stock house 
for the next step in the process of manufacture, the 
Eecond belt in the tunnel i s  employed. From the 
bottom of each bin there extend down ward Six plate­
steel hoppers, each supplying two roller feeds, deliver­
ing to two belt conveyers. Each set of these roller 
feeds is driven by a continuous shaft geared to a 
5-horsepower motor. To avoid the effects of tunnel 
dampness u pon the motors, the operating switches are 
so arranged that when each motor is idle a 220-volt 
incandescent lamp at the switchboard is l ighted by a 
current through the field windings. The warming 
effect of this current is sutHcient to keep the motor dry. 
Elaborate precautions have also been tal{en to dry the 
material in the stock house should it  become wet after 
it is delivered from the drier. The furnace at one 
end of the building and a large fan 15 feet in diameter 
at the other end are the means employed. Wlien excess 
moisture is present in the stored stock the fan serves 
to create a suction of warm air through the building 
from the furnaces at the other end. This fan, which 
is direct-connected to a 15-horsepower motor, is de­
Signed to pass 60,000 cubic feet of air per minute. 

(To be continued.) 

FISH OILS, FATS, AND WAXES. 
By CHARLES H. STEVENSON. 

PREvIOrs to 1600 there was comparatively little de­
mand for oil  of any kind. Tallow dips, pine knots, and 
the like afforded the principal means of i l lumination. 
The quantity of machi nery in use was small, and l ubri· 
cants were in l ittle demand. The leather industries 
were undeveloped and greases required in currying 
were obtained principally from the fat of· the animal 
furnishing the skin, supplemented later by certain 
vegetaIJle oils. 

The value of whale oils for purposes of illumina.tion 
was not unknown previous to the seventeenth century, 
but the fishermen were unequal to the task of clioptur­
ing the cetaceans in large numbers. A few that drifted 
ashore were secured, the use of the oil  for illuminating 
purposes developed ; and, as the experience and daring 
of the fishermen increased, their wanderings extended 
not only offshore, but to distant seas. After the inven­
tion of the Argand burner in 1784, whale oil became 
the principal i l luminating agent, and at the beginning 
of the nineteenth century it was in general use. Not 
only were residences lighted w ith i t, but also streets 
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proximately 25 tons each. They are capable of re­
ceiving and crushing rocl,s of 5 tons or less. The 
crushing faces are made up of chilled cast-iron plates, 
placed longitudinally and securely bolted into the solid 
mandrel of the roll. The surface of each plate presents 
two rows of projecting lugs. On one row, two of the 
plates are supplanted by "slugger plates," the corruga· 
tions of which extend Slightly beyond the rest to act 
more or less as a sledge-hammer in breaking up the 
rock. The crushers are driven at 200 revolutions per 
minute, corresponding with a peripheral speed of over 
800 teet per minute. Beneath the giant rolls Is a 

moisture in the crushed rock being reduced from three 
or four per cent to within one per cent. The gases 
emerge at a temperature scarcely above 212 deg. A 
further drying is accomplished in the stock bins in a 
manner to be later described. 

At the transfer tower an automatic sampler is in· 
stalled, which withdraws samples of the material as it 
is dumped from one conveyer to the conveyer running 
Into the stock house. This sampler consists broadly 
of  a plate, hinged like a damper and thrust periodically 
into the material, as it falls from one conveyer to the 
other. The plate is forced into the stream of crushed 

and munici pal buildings. A large quantity of sperm 
oil was used in residences of the wealthy and also in 
lighthouses, that being the principal i l luminaat in the 
coastal lights of the United States, England, Scotland, 
Ireland, France, and other advanced countries up to 
1832. The currying trade had in the meantime in· 
creased in importance, and grease for softening was 
secured in the form of oil from "eal, walrus, sea· 
elephant, cod livers, etc. The IncreaSing use of mao 
chinery resulted In an L:lhanced demand for a lubri· 
cant, which was generally furnished In the form of 
sperm oil. This resulted in very high prices; sperm 
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oil , for instance, ranged from $1 to $2 per galion, al­
though the fishery increased until it was one of the 
most important organized industries of the world. 
Other fish oils became i mportant commercial llroducts, 
including oils from the livers of cod, haddock, sharks, 
etc. , from herring, menhaden, sardine, pilchard, and 
other species of the Clupeid". family,  and a miscel­
laneous variety of minor importance. 

The continued upward tendency in prices, as a result 
of an increased demand, led to endeavors to find sub­
stitutes. Lard oil  was successfully i ntroduced as a 
summer lubricant in the place of sperm oil for ordinary 
uses. Colza or rape-seed oil likewise entered into com­
petition with it as an i lIuminant, and the process of 
refin ing was improved unti l it became a fairly satis­
factory substitute at about half the price. In 1832 
France adopted colza in place of sperm o i l  as a light­
house i lIuminant, and in 1845 it was adopted in· the 
l ighthouses and l ightships of Great Britain. The diffi­
culty of obtain ing rape-seed oil  in the United States 
and the importance of the whaling industry to the 
national welfare caused the use of sperm oi l  in this 
country for ten years longer, when through the re­
searches and experiments of Prof. Henry it was 
found practicable to use lard oil , and in 1862 that be· 
came the i lIuminant in the l ighthouses of the United 
States. A few years later both colza and lard oils were 
superseded by forms of petroleum. 

Not only d id the products of petroleum take the place 
of aquatic·animal oi ls  as i l luminants, but they serious!)· 
interfered with them in the markets as lubricants. 
Then came the development of rendering and refining 
a large number of vegetable oils,  which are now used 
for many purposes formerly served by fish oi ls. Among 
these vegetable products are ol ive oi l ,  cotton-seed oil ,  
linseed oil ,  and ,  to a less extent, palm oi l , cocoanut 
oi l ,  corn o i l ,  etc. The employment of these substances 
and a large decrease in the abundance of whales have 
resulted in a great reduction in the extent of the whale 
fishery. the fleet decreasing from 735 vessel s in 1846 to 
38 in 1902. Those marine enterprises more or less 
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attributed to various minor oils, as those from the 
shark, eulachon, manatee, d ugong, alligator, terrapin, 
etc., but the use of these i s  not general. 

Thfl mal·ine animal oils are divisi ble into four prin­
cipal groups, viz. : (1 ) blubber o i ls; (2) head oils; 
(3) l i ver oi ls,  and (4) body oils. The b lubber oils are 
obtained from the layer of fat between the skin and 
the fiesh or muscular tissues of whales, seals, walrus, 
sea· lion , porpoise, black-fish,  etc. Head oils are se· 
cured from cavities in the skull  and from other parts 
of sperm whales, black-fish, porpoise, sword-fish, hali­
but, etc. Some of these are of superior quality, as 
those of the black·fish and porpoise, for instance, which 
sell  for $5 to $10 per gal lon. The head oil  of the 
sperm whale yields the valuable spermaceti. Those of 
the third group are obtained principally from the l ivers 
of cod , and to a less extent from haddock, hake, pol­
lock, cusk, l ing, sharks, and skates. The bodies, heads, 
and v iscera of these fish are so slightly oleaginous that 
they are rarely utilized economically for oil purposes. 
The body oils, or fish oils, * as they are now general ly  
known commercially, are obtained principally from 
·species of the herring fami ly-the menhaden i n  
America, t h e  herring, sardine, a n d  pilchard i n  Europe, 
and the iwashi in Japan. In case these fish are used 
for food in large quantities, the viscera are generally 
devoted to oi l rendering. Most of the other species 
of food-fish contain so l i ttle oil that it is profitable 
t(l use only the intestines or other refuse dressings 
for this purpose. And in some the yield of oil is  so 
small that not even the waste parts can be profitably 
uti l ized in th is manner. In addition to the foregoing, 
there are a number of oils produced i n  various locali­
ties which enter largely into the domestic economy 
of those procuring them· and yet are of l ittle com­
mercial i mportance, as alligator oil , turtle oil , terrapin 
oil , etc. 

The total annual product of er.ud� oil from marine 
animals throughout the world is estimated at 18,300,000 
gallons, of which 5.500,000 represents the product from 
the blubber and fat of whales, seals, and the l ike; 
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unless the cIo::;est economy is praetised. The vessel� 
composing the present sperm-whaling fieet, for in­
stance, may be kept employed with' a fair profit, but 
with the present prices the fitting out of expensive new 
vessels can scarcely meet with a large return on capital 
i nvested. The present equipment of menhaden steam­
ers and factories was built and paid for during a 
period of prosperity, when menhaden oil was high i n  
price, and they may b e  continued i n  service with profit, 
but the conditions are not encouraging for a great 
extension of the industry. If a profitable market could 
be found for the product, the yield of .  fish oils through­
out the world could probably be increased many times 
its present extent.-V. S. Fish Commissioner's Report. 

A NEW KIND OF WATERPROOF FABRIC. 
IT has been proposed to precipitate an insoluble soap 

upon the fi bers of a textile fabric in order to render 
the same waterproof ; but this process has not been 
attended with practical success. The fabric so treated 
is rendered only partially resistant to water and can­
not be regarded as thoroughly waterproof. Armand 
Mueller-Jacobs states he has d iscovered, however, that 
if during the process of precipitating an insoluble soap 
upon the fibers of a textile fabric a gas, such as car­
bonic dioxid, is l iberated in the midst of the chemical 
reagents whose mlltual reaction results in the precipi­
tation of an i nsoluble soap upon the constituent fibers 
of the fabric, simultaneously with those reactions such 
carbonic d ioxid in a state of infinitesimal d ivision be­
comes fixed i n  the resulting precipitate and is held 
occluded therein in such manner as greatly to in­
crease the water·repel lent capabilities of the textile 
fabric so treated. 

The fol lowing mode of procedure as applied to cloth, 
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associated with the whale fisheries, as the taking of 
seals, sea-elephants, walrus, etc. , have decreased cor­
respondingly. 

Fish oils have, therefore, to a large extent, given 
place to land products, and thei r  diminished sale and 
reduced price have greatly decreased the prosperity of 
many fisheries. At present the use of fish oils for i l l u­
mination as compared with that of mineral oils is very 
small  i n  those countries where the latter are obtain· 
able, thei r pi-incipal use being in miners' lamps. But 
among many semi-civilized people, especially those of 
sub-polar regions, marine-ani ma l  oils are more easily 
obtained than petroleum, so that the native products 
ccntinue in use. And notwithstanding tbe large amount 
of mineral oils now used for lubrication of heavy ma­
chinery, there is yet an extensive demand for fish oils 
for that purpose, experience having shown that by their 
judicious blending with hydrocarbon oils a greater 
uniformity of l ubrication is secured, and that less 
quantity is required than by use of mineral oil alone. 
The outlook for an increased use of fish oils in leatlier· 
dressing is said to be not encouraging, owing to a de· 
crease in "hand-stuffing" and the increasing popularity 
of chrome tannage, in which only a smal l quantity of 
oil is  required, and that usual ly a superior quality of 
neatsfoot. There is a wide field of technical uses 
wherein certain fish oil s cannot readil y be dispensed 
with, especially for l ubricating del icate machinery, i n  
steel tempering and screw cutting, a s  a body for paints 
to be applied to out·of·door surfaces, in the texti le 
11 ades where only saponifiable oil  can be satisfactorily 
employed, etc. 

In addition to their many technical uses, marine­
an imal oils are also used for nourishment to a con· 
siderable extent. The Esk i mos and other primitive 
peopl e  depend very largely on the blubber of seals, 
walrus, and whales, for food suppl ies. Among more 
civilized nations fish oils are not used ordinarily as an 
article  of diet; an exception, however, is tbe well· 
known and valuable cod-l iver oil, of which twenty or 
thirty thousand barrels are annually consumed in cases 
of malnutrition. Certain therapeutic qualities are also 

5,300,000 gallons is from the livers of cod, shark, etc. , 
and 7,500,000 gal lons from menhaden , herring, sardine, 
and other species, including waste in dressing fish. 

Even a brief survey of the fish-oil industries reo 
veals the fact that they are not by any means so ex­
tensive as the natural resources permit. True, the 
r!ght-whale fishery is prosecuted apparently to an 
extreme l imit, and the same is possibly true of the seal 
fisheries of certain regions. However, there is probably 
no other oil-yielding fishery of which the same can be 
said. Sperm whales are more numerous than they 
were fifty years ago, when the United States employed 
300 vessels in their capture, securing 100,000 barrels 
of oil annual ly, as compared with the present product 
of less than 20,000 barrels. Porpoise and other small  
cetaceans exist in such large numbers that h undreds 
of thousands if not mil lions of gallons of oil can be 
secured from them. Onl y  a very small percentage 
of the oil·yielding sharl{s are util ized. Much greater 
quantities of menhaden might be tal{en than are se· 
cured at present, and comparati vely l i ttle of the abund­
ant waste fish and dressings or refuse from the mar­
kets, canneries, etc., are used i n  oil production. 

The pri ncipal reason for this is that the present 
economic con ditio:Js do not warrant an extension of 
these i n dustries. The market for fish oils is regulated 
by that of the mineral and vegetable products which 
are used as substitutes. and which can be sol d  at verv 
low prices, mal,ing it necessary to exercise very great 
econ omy in the production of fish oils. Vessels, fAC· 
tories, etc .. al read v on hand may be used , but in the 
Un ited States at least i t  is questionable whether the 
building of new and costly eq uipment for oil produc­
tion would prove profitable under present market 
conditions except in special ly favorable instances, 

• The term .. fish oil" i. nOClt hv chemi_ta and other t.echnolo!!i.ta n. 
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A linn lie coast of the United State. indicates In a restricted commercial 
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for instance, will  serve as an example of the process 
which has been found to produce the best practical 
results: The first bath with wh ich the cloth is to be 
impregnated, is  prepared by adding to one hundred 
parts of water ten parts of stearic acid, one and one­
half parts of sodium hydrate, and two parts of sodium 
bicarbonate. The mixture is boiled to complete solu­
tion, and then five hundred parts of water are added 
thereto. 

The second bath consists of a solution of aluminium 
chlorid having a specific gravity indicated by 7 deg. to 
10 deg. of Baume's hydrometer and containing, in 
addition, from three to five parts of acetic acid stand­
ing at 10 deg. Baume. 

The cloth to be treated is passed through the first 
bath maintained at a temperature not below 180 deg. 
Fahrenheit in such manner as to become thoroughly 
saturated therewith, and then the excess of l iquid is 
expressed therefrom by running it between squeezing­
rollers, as in the well-known apparatus used for or­
dinary wet operation of the dye-house. The cloth is 
next passed through the second bath at ordinary tem­
perature in such manner as to bring about within and 
upon the constituent fi bers of the cloth the chemical 
and physical changes due to the reaction between the 
ingredients of the first bath sti l l  retained therein and 
the ingred ients of the second bath brought in contact 
therewith. 

Care should be taken to keep the second bath always 
in an acid state. As soon as it tends to become neutral 
more acetic acid should be added. When the cloth 
passes from the second bath , it should have the excess 
of lIouid squeezed out of it, and should thereupon be 
thoroughly washed out in running water. After that 
it is dried and may be calendered. 

In the reactions of the i ngredients of the second 
bath upon the ingredients of the first bath with which 
the cloth has been saturated there are precipitated 
in and upon t.he textile fibers the two insoluble com­
pounds, al uminium stearate ann aluminium hydrate, 
while carbonic dioxid is liberated and a part of this 
gas in a finely-divided and discrete state is distributed 
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through the insoluble compound and occluded or per­
manently fixed therein. Ordinary cotton cloth thus 
treated is said to be so completely i mpervious to water 
that when bulged or folded in such manner as to form 
a bowl-shaped depression or pocket it will  hold water 
therein for days without letting a drop escape throu;;h 
its meshes and without becoming moist upon its under 
side. 

In the first bath potassium stearate may be substi­
tuted for sodium stearate and potassium bicarbonate 
may be substituted for sodium bicarbonate ; but the 
inventor prefers the sodium compound. So, likewise, 
may palmitic acid or oleic acid be substituted tor 
stearic acid, but with inferior results. 

THE EMERY TEST I NG APPARATUS AT THE 
MASSACHUSETT S INSTITUTE OF 

TECHNOLOGY. • 

By DAY ALLEX WILLEY. 

THE Emery testing apparatus at the Massachusetts 
Institute of Technology, as its name implies, is similar 
to the one constructed by Lieut. Albert H.  Emery, at 
the United States arsenal at Watertown, N. Y., but 
n'presents 300,000 pounds, or nearly four times the 
strength of the Watertown machine. 

It  can test in compression specimens up to 18 feet 
in length and in tension up to 13 feet. The maximum 
travel of the loading piston is 4 2  inches ; the maxi­
mum rate of speed of the loading piston is 4% inches 
per minute. The straining cy l inder is at the right 
en d of the cut, the weighing head at the left. Both of 
these castings are supported by, but not fastened to, 
a steel frame which forms the bed of the machine. 
Two steel screws, seven inches in diameter, run the 

for the recoil  already spoken of. After moving the 
straining head to a new position on the screws the nuts 
must be brought up against the proper bearing side 
of the recess. While moving the straining head the 
nuts are driven by pinions engaging with spur gears 
on the outside of the nuts and the pinion shafts are in 
turn driven through sets of bevel gears by a shaft 
turned by a rope wheel. An epicyclic train· of gears, 
serving as differential gears, is introduced in this 
driving mechanism, the object being to keep the re­
sistance offered by the two nuts the same. I f, for any 
n'Reon, one nut should advance faster than the other, 
dul.' perhaps to a slight difference in the pitch of the 
two scrE'-WS, that nut, on account of the added work, 
would tlJrn harder than the other nut.  The differen­
tial motilln now operates and causes .the nut moving 
with the less resistance to turn at a greater speed till 
it catchEls up with the other. 

Any foad applied by the straining cylinder is trans­
m itted : through the specimen to a drawbar at the 
weighing end of the machine. F'astened to the draw­
bar there are two fluted steel pistons. This bar with 
pistons'i:s held in place by annular flat steel disks 1A, 
inch thicl{ . These disks hold the bar suspended inside 
thc outer casting. Between the pistons there are three 
castings' connected. The outer of these is supported 
by flat springs attached to the main casting. The 
thickness of these three castings is a trifle less than 
the dist�nce between the bearing surfaces of the outer 
castings. Between two of these castings, there is an 
outer diaphragm of brass .018 inch thi�k. This brass 
is spun into recesses. A space of 1-32 inch be­
tween the two sides of the diaphragm is filled 
with a mixture of glycerine and alcohol. The 
diaphragm is connected w ith the weighing mechanism 
in the scale case by a small copper pipe having II 

THE EMERY TESTING APPARATUS. 

ent ire length of the mach ine. They are threaded for 11 
1f:llgth of about 19 feet. They pass through the weigh­
ing head, and are securely fastened to it by steel nuts . 
Castings through which the screws can slide support 
thl! right-hand end of the screws. Two cylinders con­
taining buffer springs are bolted to the left-hand end 
of the frame. These springs push on the cnd of the 
steel screws. 

. When a tension specimen breaks suddenly. the strain­
ing cylinder recoils to the right and the weigh ing head 
and screws recoil to the left ; in this way the buffer 
springs get an additional load each recoil ,  till finally 
they are compressed sufficiently to bl'l able to start tho 
weigh ing head to the right. Once started, the head 
moves back to its original position. The seven-inch 
steel screws have to carry whatever load may be put 
on the specimen. If the specimen is in tension, the 
screws are under compression. and vice versa. The 
straining cylinder Is a closed hydrauliC cyl inder with 
piston and piston-rod packed with cup-shaped leather 
packing rings. The cylinder is entirely filled with 
oil,  which is supplied and exhausted through a jointed 
folding pipe. If the machine is working in tension, 
the oil under pressure enters at the left-hand end of 
the cylinder and an amount of oil  equal to that enter­
ing is driven out of the other end of the cylinder, back 
through one set of the folding pipes to the suction 
chamber of the power pump which forces the 011. The 
straining cylinder may be moved along the bed to such 
positions as the "ifferent lengths of test pieces may 
necessitate. This is accomplished by rotating two large 
nuts on the seven-inch steel screws, these nuts turning 
InE'ide the enlargements seen on the sides of the cast­
Ing. The nuts are four inches narrower than the 
w idth of the recess in which they turn. thus allowing 
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holp about 1-20 Inch in diameter. At the left-hand end 
of the drawbar there are five springs under compres­
sion. By means of the hand wheel at the extreme left, 
the force of these springs can be taken as a push, or 
as a pull,  on the drawbar. These springs exert force 
enough to more than overcome the resistance to bend· 
ing offered by the steel disks supporting the araw· 
bar. 

Suppose the mach ine is to be used for compression 
work. The handwheel is turned so as to cause the 
five springs to exert a pull on the drawbar. As a re· 
suIt , the drawbar moves to the left a very small dis­
taDce. As It moves, the right-hand piston on the 
drawbar pushes the castings holding the diaphragm 
to the left till  the left-hand one brings up. on the 
bearing surface of the outer casting. The extra force 
of the springs causes a. slight squeeze to be given the 
liquid inside the diaphragm. This Increased pressure 
is  transmitted through the copper pi pe to the scale 
case. In the scale case there is an inverted steel cup 
having a brass diaphragm on Its lower face. This cup 
connects through the copper pipe with the annular 
dlanhragm already described. Pressure on the dia­
phragm is transmitted through to the lever system, 
where it may be weighed by putting weights in the 
d ifferent scale pans. The initial load put on by the 
extra force of the five springs is counter-balanced by 
moving the balance weight to the right. The knife 
edges used in the lever system are thlil pieces of steel,  
dr iven into slots cut Into the levers. The machine 
has t() be rated, when made, by comparing it with a 
s('nsltlv�.lever machine made especially for this use. 
The weig�ts are gold-plated disks carried In cages 
moved by 

'
four handles. Suspended from the weigh­

ing beam are tour cages similar to the others, but 
with lugs spaced in such a way that If the cage moved 
by a hl.LDdle is raised one notch, one disk Is transferred 

from the. handle cage to the beam cage. At the same 
time the motion of the handle indicates, through fig­
ures, at the end of the indicator needle, the number of 
weights on the beam. 

It will be noted that, with experimental apparatus 
of the size indicated, sections of wood and metal equal 
in dimensions to material used in the construction of 
buildings, bridges, vessels, rolling stock for railroads, 
etc., can be mechanically "dissected," so to speak, ana 
their actual value for this or that serv ice be deter­
mined. Some of the tests conducted by the students 
have been made with steamship shafts, steel girder,; 
intended for railway and wagon bridges, axles for 
freight and passenger cars, as well as locomotive part� . 
As the notes of each test ate carefully recorded, data has 
been compiled at the institute which is of much value 
to engineers and contractors. To furnish the requisite 
power to operate the larger machines, not only .'ar:am, 
but compressed air and hydraulic machinery have heen 
installed of adequate capacity.  The steam labomtory 
c(lntains a triple-cxpansion engine, with cylinders of 9 
inches, 16 inches, and 24 inches diameter, respect ively, 
and 30 Inches stroke, arranged in such a way as to be 
run single, compound, or triple, as desired for ;·.he 
purpose of experiment. This engine is of the Corl:::;s 
type, and has a capacity of about 150 horse power when 
running triple, with an initial pressure of 150  pound" 
in the high-pressure cylinder. It is connected with a 
SUI-face condenser and the other apparatus necessary to 
adapt it to the purposes of accurate experiment. A 
tandem compound h igh-speed engine of about 225 horse 
p.ower, having cylinders 11 and 19 inches in diameter 
by 15-inch stroke, is simi larly prov ided with surface 
condenser, air-pump, and other apparatus needed for 
testing. This engine transmits its power through a 
rope drive. This laboratory also contains a three-stage 
air compressor adapted to compress 100 cubic feet of 
free air per minute to 2,500 pounds pressure per square 
inch, connected with storage tubes of about 58 cubic feet 
capacity, and apparatus for accurately determining thc 
weight of air flowing through orifices up to 2 Inches i n  
diameter and at pressures o f  under 3 5 0  pounds per 
square i nch. 

THE COST OF POWER. 

TIlE opening of the winter session of the Liverpool 
Engineering Society, which took place on the 4th inst. ,  
was signalized by the new preSident, Mr. T. L. Miller, 
del ivering his Inaugural address. As is well known. 
Mr. Miller has identified himself in his professional 
career with questions more especially involving sources 
of motive power, and in his address he had collected a 
number (If useful statistics bearing on this subject. In 
reg�rd to water power, the author found, as was nat­
ural, great variat ion in the cost; for instance, in France 
it ranges from almost a nominal sum under favorable 
circumstances up to more than the cost of steam power. 
In Switzerland the average rate is only £6 per horse 
power per annum.  I n  the  case of  Niagara the charge 
for power varies, according to the quantity used per 
month, from Id. to 0.3 2d . per unit. In "<'rance and 
Switzerland the au thor found that the cost of electrical 
energy for power purposes from water stat ions varies 
from l.05d. per unit for smal1 powers, up to 0.63d. for 
large powers. In the Southern States of the Union an 
extremely low figure prevails, for it· appears that the 
cost of energy works out at 0.218d. per unit, snpposing 
fu l l  advantage is taken of the supply of ene rgy avail­
able. The figure corresponding to this would be £3 
2s. 6d. per horse power per year delivered on the trans­
for mers. In a table deal ing with the efficiency of the 
stea m  engine a 

'
compound engine of 21 5 horse power 

bv Van der Kerchove wit h  superheated steam at 131) 
p�unds boiler pressure and piston speed of 718 feet 
per minute,  8.86 pounds of steam only are said to be 
required per indicated horse power per hour. With 
the steam turbine, which, of course, cannot be indi­
cat.ed in the manner of tbe reciprocating engine, the 
best result recorded in the table was 18 pounds of 
water per kllowatt-hour. This  was with a Parsons tur­
bine of 1 ,442 horse power, steam pressure 196 pounds 
to the square Inch. and 27 deg. Fahr. superheat. I n  
dealing wfth t.he gas engine, the address stated that 
since 1882 the efficiency has been increased from 15 .2  
per cent to  33 .65  and 37 .66  per  cent i n  accordance with 
the thermal efficiency of the gas used, the advance being 
largely due to 'Jlgher compression.  The address also 
contained a table of cost for power in various indus­
tries, the figures varying through very wide limits. 

Experiments have been carried out in England with 
a new dust-laying preparation known as westrumlte. 
to overcome the raising of heavy clouds of dust by 
automoblles. The preparation, which is  the invention 
of a German, Herr van Westrum,  is  a mixture of oll, 
capable of dllutlon to any desired extent, and dis­
tributed over the roan StIrface by means of an ordinary 
water-cart. After the evaporation of the water, the 
westrumite remains as a moist surface or film upon 
the road. and absolutely prevents clouds of dust to 
arise. Some Interesting demonstrat ions with this 
preparation were given at the C.-ystal Palace. The 
road surfaces were sprinkled early i n  the morning 
after three days without raIn and with a good deal 
of Slln,  and in the afternoon three cars, a 22-horse­
power Daimler and a 7 and a 1 0-horsepower Panhard 
respectively, were run over a sprinkled portion at top 
speed, and did not raise any dust, wherp.&s In runnl'bg 
over the untreated port ions of the roadway, heavy, 
thick clouds of dust were created by the automobiles, 
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T H E  POSSIBILITIES OF T H E  AFJRODROME . 
To the Ed itor of the Sn�;;-';TII' I C  A�H;III(;A;-'; : 

Having many inquiries anent the plausibility , h is­
torically considered, and the feasibi lity from the 
mathematical stand point. of the aerodrome i l l ustrated 
by the writer in your S I ' I'I'Lt.:�I Jo: X T  of October 25, 1902 
(No. 1399 ) ,  I send for your perusal ,  and. in view of 

the present a ustrad and concrete puulic  interest in 
the subject, for puul ieation if  you see fit, a letter I 
had recent occasion to send to an inquirer. The letter 
speaks for itself, and runs as follows : 

December 3, 1 903. 
My Dear Sir : r have found the reference you made 

to Mr. A. M. Herring's cri ticism of vertical aerial scre w 
propel lers, w h ich you thought might have a bearing 
upon the practicabi l ity of my mach ine, i n  the Aeronau­
tical A n n ual of 1897, on page 55, which reads as fol­
lows ; the which. w ith the further citations and com­
mehts, I feel ,  shou l d  he sufficien t answer to those who 
incline to asl, what I find in the l iterature of the 
subject against the nav igation of th e air by the plan 
I have proposed : 

"The vertical screw mach ines have much to recom­
mend them, but there are far greater d ifficulties otTered 
to their prod uction than would be supposed . Thc 
abil ity to rise di rectl y i nto the ai r from any given 
spot would be an exceed ingly desirable quality. And 
hence we find that the great majority of experimenters 
who attack the problem of dynamic H i gh t  begi n here, 
starting with a plan of some modi fication of this type 
of machine. The stumbling-blocks. however, are soon 
met. Not least among them is the fact that when the 
surfaces which form the bl ades of the screws are 
revolved over one spot ( as t hey must be to rise d i rectl y 
into the a i r) they do not give any considerahle l i fting 
etTect i n  proportion to the power consumed ; fOl' where 
one might from the th eory even of the aeroplane expect 
a l ift of possi bly 1 00 pounds per horsepower, the best 
result the inventor can prod uce on a practical scale is 
pretty sllre to be less than one· seventh of that figure." 

This i s an ex pression of opinion of a capable, pos­
sibly biased , but not infa l l i ule pen;o n ,  stated eigh t or 
ten years ago and before the mo(lern development of 
power in sma l l  un its, regard i n g  screws fashioned like 
steamship propellers to be used for th rust 01' fulcrum 
upon the atmosphere. The especial  constl'llction o f  the 
aerial screws devised for my machine, on the contrary, 
in the opinion of Mr. Chanute, as also the writer, is 
vastly more efficien t ;  and further. it  is not essential 
that they shou l d  reyolve in one spot.  However, with 
these depI'ecati ng figures of Mr.  Herring's cI' it ical  
statement-one-seventh of 1 00 pounds pel' h orsepower 
-I will  l ift my mach i n e  and carry about  200 pounds 
contingent loa(l ,  incl u d i n g  operator. I do n ot ask 
to be able to do more than th iR, but I thinl, I shal l .  
I never for o n e  moment expected t o  raise 1 00 pounds 
per horsepower, and actual l y  need only about one­
eighth of i t. MeRsrs. Maxim a t tained 133 and Langley 
200 pounrls l i ft per horsepower with aeroplanes opel'­
aterl on the straigh taway plan. 

Set over against the above. however, i s  the state­
ment of faet gi ven hy an older amI possi h l y  more 
th orough l y  in formed person , Mr. Chanute, of Chicago, 
in his book " Progress in Flying Mach ineR," 1 89 2 ,  page 
53, M. Nad a l" s experimen t s  with vertical acting 
!lcrews. '' ' Manifesto Upon Aerial Automotion,"  Paris,  
1 863. ( Further citations are from the same record i n­
rli cated by page. ) 

" SUch experiments as were trierl with ( vertical ) 
ael' ial  screws ( outsirle of the l ittle t.OYR w h i ch were 
exh ibited at the various meetings ) demonstrated that 
the utmost weight which the exertion of one horse­
power cou l rl sustai n .  with a Rcrew acti ng upon the air, 
was some 3 3  pounrls .  or, i n  other wonl s ,  that i f the ap­
paratus were to weigh one ton . it wou l d  nel'd 67 horse­
power contin uously exerted to keep it aHoat. A n d  so 
the utmoRt weigh t avai l able for the motor of the screw 
and its suppl ies would be one-th ird of 33 I l01llHIR ,  or 11 
pounds to the h orsepower, w h i l e  i n  1 863 there was no 
primary motor Imown then approxi mati n g  such 
phenomenal l ightness." 

Accord i n g  to theRe figureR, based on al lege(l facts, 
the reasonable expectation of this mach i n e  as at pres­
ent planned ( 30 h orsepower ) is  to l i ft 1 ,000 pounds, 
or about twiee the l i ft. necessary to ('ommercial l y  navi­
gate the air and carry two operators. So far aR our 
present Imowledge serves, th i s  I hel ieve to he a con ­
servati ve statement.  I eX lle(·t to attai n consid erabl y 
under 5 p01ll((ls weigh t  per horsepower in my motor,  
amI this  is not. at al l extraord i n ary, i n  view of tlie 
present state of th e art ; hut. t h e  l l l'esent Rtat.e of th e 
art does not seem as yet to he real i zed . Mr. Max i m 'R 
wood screWH gave a thrust. of 21) pounds 1ler hOff;e­
power at starting an tI 50 pounds per horsepower when 
in the a i r, and yot! Ree that the average very well 
conforms to the above Paris tests of 33  pounns per 
horsepower. 

M r. Wenham, of the Aeronautical Society of Great 
Britain , mea!lured th e power of a vertical flying toy 
devised by Penaud and ( page 56 ) "eomputed that to 
maintain the Hight of the instrument. weigh i n g  396 
grains. a constant force i s  req u i red of near 60 foot­
poun ds per min ute, or in the ratio of about 3 horse­
power for every 100 pounds . "  ( Th i rty-three pounds 
per horsepowf>r. ) 

The report. to the French A eronautical Society of its 
secretary M. Dieuaide of an experiment w i t h  aerial 
serews, says ( page 60 ) that "this double screw could 
not, in consequence of t.he losses of power due to the 

gearing, exert a l ifting force greater than that of 
26.4 pounds per horsepower. This agrees elosely with 
the results of the experi ments of Gi tTard with a single 
strew, he having found that 6 hOl'sepowel' would l ift 
w ith a screw 165 poun(ls at the rate of 3. 28 feet per 
second, or say 27.5 pounds per horsepower." 

And again,  M. Forlanini 's  experi ments with screws 
and a self-generati ng steam boi ler are summed up as 
fol lows (page 64) : 

"This, then, is the best that h as hitherto been done 
with steam. A model screw machine weighing 7 . 7  
pounds has risen 4 2  feet into t h e  air. The power de­
veloped 'ranged from 7.800 to 1 0.850 foot-pounds per 
minute, and the total weigh t  sustained was at the 
rate of 26.4 pound3 per horsepower." 

Had you the inclination , it wou l d  ue well to read 
pages 66 and 67 of "Progl'ess i n  Flying Machines" re­
counting Messrs. Dah lstrom and Lohman's experi­
ments at the Royal Docl,yanl s  at Copenhagen (re­
vorted to the British Association in 1 886 by H. C.  
Vogt) relating to t.he relative efficiencies of water 
anrl a i r  screws. In this test, " it  was fouud that not 
on l y  w o u l d  the aer ial vropellel' develolJ as great a 
th rust as the water propeller in proportion to the 
energy consumed , but that under certain . conditions 
it would do Rl i ghtly more." ( I am informed this 

th ese w i l l  suffice, Sinee the type of flying apparatus 
in volving inherent stability and automatie control wa3 
evolved in the early eighties, I have taken recent ad­
v:llltage of an opportun ity to read up the advanced 
eXI)eri mental history of t h is art.  and wil l  say the more 
I read the record, t h e  more is the opin ion of its prac­
ticabi lity con firmed, and that in the not distant future 
I wil l  not be alone-mark the words-i n its a(lvocacy, 
The right lead struck and fol lowed w i l l  solve this 
physical proulem, but it is one of those things that the 
ways how to do it  are not nearly so man y as the ways 
how not to do it , amI how not to do it is, in my judg­
ment, soon l earned. 

Very truly yours, 
Passaic, N. J., December 28, 1 903. S, D, MOTT, 

AN AUSTRIAN STEAM-HYDRAULIC FORGING 
PRESS.· 

1 ;-.;  the Imperial arsenal at Vienna is a l , 200-ton forg­
ing press which consists of a steam-hydraulic intensi­
fier and a press proper, 

The steam-hydraulic intensifier h as a vertical steam 
cylinder 1 ,140 mill imeters ( 3  feet 9 i n ches) in d iam­
eter, the stroke being 2,000 mil l imeters ( 6  feet 6 :Yl 
ill('hes ) ,  The piston-rOd, which measures 1 70 milli-

A I , ZOO-TON FORGING PR ESS. 

phenomenon h aR been confi rmed on the Erie Canal i n  
th is cou ntry.) " A t  G 2  revol ut i onR p e r  secon d .  requiring 
the expend iture of 1 00 foot-pou n (l s, the th rust of t.h e 
i:ltrew against a !;top was 6 poundR, amI its efficiency 
th erefore was 6 X 550 -;- 1 00 = 33 pounds per hon;e­
power. " In t hese tests with screws the very con­
s i derable l ift of 55 pounds per h orRepower is recorded . 
Further records of serew th rust ( page 253 ) : Moy, 40 
)lOllllds per horsepower :  RenalHl .  48 pounds per horse­
power ; Loh man . 37.6 an rl 55 pou ndR per horsepower. 
In sh ort, to sum u p  broa d l y. by tak ing th e average of 
experimental tests and tests in actual practice, it is 
safe in assu ming t h at 1 00 pounns per horsepower can 
be !lustained in hori zontal H i ght with aeroplanes, and 
45 pounds per h orsepower can be Rustained i n  hori-
7.ontal Hight with aerial screWR efficiently d esigned . 
Mr. Chan u te tru l y  says that "whi le  a flying machine 
i n  wh ich the sustaining power i s  to be obtained from 
rotary !lcrews is l ikely to require less surface than 
an aeroplane to sustain the same weight, perhaps 
in the proportion of about one-th ird, yet it  is l ikely to 
require more power than the aeroplane to obtain the 
same spee(l of translation." 

Other citations of recorderl facts can be given i n  
�upport o{ the contentions made for this machine, bilt 

meters ( 6 1 1 -1 6 inch eR ) in d ia met er, iR  continued u p­
ward and forms the p l u n ger of the hydraulic cyl inder 
wh ieh is s i tuated vertka l l y  above and (l i l'ectly i n  linc 
with th e steam cylinder. 

This  h y d rau l i c  cyl inder is supported hy a h ead ear­
ried u pon fou r  columns, and the tem;ional stl'ains in 
tb ese col umns are transmit ted d i reet l y  to the founda­
tion bed-frame below the steam cy l i n der. 

The I'elation between the d iameters of the steam­
piston and its pi ston-rod , w h ich is used as a plunger, 
is  such as to i ncrease the In itial steam press" r� or 
10 atmospheres ( 1 50 pounds per square inch) to 450 
atmosph eres (6,750 pounds per square inch ) .  At this 
latter llressure the h y d ra u l i c  press is actuated. 

The only valve gear n ecessary ('onsists of a bal­
an ced piston valve situate<l in the steam circuit and 
qu ite easi l y  actuated by a hanrl l ever, as it works under 
on Iy 1 50 pounds per square inch presslll'e. 

The press proper consists of a maRsive bed-plate. 
made in section s, which carries hesides the anv i l  alHl 
bl ocks, four steel pi l l ars which in t u rn  su pport the 
two top heads between wh ich the press cylinder, a 
steel casting, is carried . 

The d iameter of the press cyl inder is 600 m i l l i meters 
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( 1  foot 11  % inches ) .  The ram is flanged and con­

nected to the middle head by means of bolts and rings 
shrunk on. The middle head, which carries the upper 
press block, is well guided on the four columns. 

The top heads carry, besides the hydraulic cylinder, 
two steam returning cyl inders, the piston-rods of which 
a.r(, directly connected with the middle head. 

To support the material being worked, one side of 
the top head is fitted with brackets upon which a 
small crane-wagon runs. 

A water reservoir situated above the press Illlows of 
the press middle head being lowered without using 
pressure water. 

The press can work in either of two ways : By giv­
ing short, quick strokes, or long, full strokes of 160 
mill imeters ( 6 5-16 inches ) each, which latter are 
equivalent to a full stroke of 2,000 mill imeters ( 6  feet 
6 :Y.j inches ) of the intensifier. 

In  the first case, the steam valves of the returning 
cyl inders are fixed , so that the cylinders are continually 
under steam pressure ; the working lever is then de­
pressed, the intensifier piston is forced upward, thus 
ca using the ram of the press to descend. By reversing 
th(; lever the motion is at once reversed, so that the 
length and rapidity of the strokes are entirely under 
control . 

In the second case the returning cylinders are not 
continually under pressure, but are connected through 
the piston valve to the steam or exhaust pipe at 
will .  

The most used method of working is the first named, 
ur.der which condition the press resembles in manipu­
lation and action the steam hammer. The second 
method of working is more especially used when set­
ting-up is being done. 

This press was built and set to work in the begin­
ning of 1898 by Breitfeld, Danek & Co., of Prague, Aus­
tria, and since that time has worked with perfect suc­
cess and entirely answers the purpose for which it was 
deSigned. 

AMERICAN ASSOCIATION FOR THE ADVANCE­
MENT OF SCIENCE. 

T m: fifty-third annual meeting of the American As­
soeiation for the Advancement of Science was held 
in St. Louis during Convoelrtion Week, beginning on 
DE,cember 26, 1903,  with an attendance of 385 members. 
It will  be recollected that the first winter meeting of 
this Association was held in Washington a year ago, 
wah an attendance approaching 1',000 members, and, 
as is the habit of the Association, the meeting in the 
East was alternated with one in the West. It was 
not antiCipated that a very large attendance would be 
had and therefore it was very gratifying to find that 
the St. Louis meeting will  be fifth in pOint of numbers 
of those held during the last ten years. Special stress 
should be laid upon the fact that the meeting was 
pre·eminently a strong one so far as the papers were 
ecncerned, and while no unusual announcement of great 
scientific interest was made, st i l l  the papers were h igh 
in their scientific value. More than twenty affiliated 
societies held meetings in conjunction with the Asso­
ciation, and the members of these : bod.ies who were 
DOt connected with the American Association increased 
the total attendance of scientists to 466 1>ersons. 

The Council received reports of the committees On 
the Atomic Weight of Thorium ; On the Relation of 
Plants to Climate ; On Anthropometric Tests ; On 
Indexing Chemical Literature ; On the Velocity of 
Light ; and On the Teaching of Anthropology in Amer­
ica ; and the Association adopted the recommendation 
of the Committee on Grants, making the following ap­
propriations : To the Concilium Bibliographicum of 
Zurich, $100 ; to the Committee on the Atomic Weight 
of Thorium, $ 100 ; to the Comm ittee on the Study of 
the Relations of Plants to Climate, . $75;  to the Com­
mittee on Determination of the Velocity of Light, $75 ; 
and to a Committee of Section C, to be appointed, to 
stu dy certain problems in electrochemistry, $60.  

An important recommendation of the standing com­
mittee on the relations of the journal Science with the 
Association, that the Treasurer be added to this com­
mittee ; that the Vice-Presidents of the Association and 
the Permanent Secretary be added to the editorial com­
mittee of the journal Science, was adopted by the As­
sociation. 

Owing to the large number of papers presented at 
this meeting, it will  be impossible to more than men­
tion some of the titles. 

Section A, which is devoted to mathematics and 
astronomy, was presided over by Otto H. Tittmann. 
who is Superintendent of the U. S. Coast and Geodetic 
Su rvey. Before that Section there were ten papers, 
including one on a New Treatment of Volume, by 
George B. Halsted. G. W. Hough discussed the Ro­
tat ion Period of the Planet Saturn, while E. L. Larkin 
described the Facilities for Astronomical Photography 
in Southern Callfornia. This Section also held a joint 
session with the Astronomical and Astrophysical So­
ciety of America, under the presidency of Simon New­
comb, before which eleven papers were presented, in­
cluding a description by W. W. Campbell,  of the Lick 
ObsE,fvatory, on the D. O. Mills Expedition ; the Sun's 
Motion Relative to a Group of Faint Stars, by GeorgE' 
C. Comstock, of the Yerkes Observatory ; and the Ab­
sorption of Solar Rad iation by the Sun's Atmosphere, 
by F. W. Very, of the Allegheny Observatory. Also 
later in the week the Chicago Section of the American 
Mathematical Society held a joint session with Section 
A. before which thirteen papers were presented, most 
of Which, h owever were of an exceedingly technical 
character and trplcal of which was Group Characters 

of a Linear Fractional Group ; of Linear Homogeneous 
Groups of Determinant Unity ; and of the Group of al l  
Linear Fractional Substitutions in a Galois I<'ield, by 
H. E. Jordan. 

Physics is the speCial subject to which Section B 
devotes its attention, and this section had as its Presi­
dent Prof. Edwin H. Hall, of Harvard University. 
This Section divided its papers under three heads, 
selecting for the first day's procedings those devoted to 
optics and electricity. Among the titles may be men­
tioned a paper by D. B. Grace, of the University of 
Nebraska, o.n a Half-shade Elliptical Polarizer and Com­
p(;llsator. This was followed by two papers by John 
Mills, of Western Reserve University, on the Effect of 
a Magnetic Field on the Interference of Polarized 
Light ; and the Velocity of Light in a Magnetic Field. 
Also one by A. D.  Cole, of Ohio State University, de­
s(:ribing the Hertzian 

'
Waves Since the Work of Hertz. 

A New Method for Quantitative Work in Sound was 
the title of a paper by John O. Reed, of the University 
of Michigan ; and the Differential Telephone was de­
scribed by William Duane, of the University of Colo­
rado. Among the papers on heat were Primitive Con­
ditions in the Solar Nebula, by Francis E. Nipher, of 
Washington University ; on the Investigation of the 
Kinetic Theory of Gases by Elementary Methods, by 
Henry T. Eddy, of the UniverSity of M innesota ; and 
the Circulation of the Atmosphere as Indicated by the 
Recent Abnormal Sky Colors, by A. Lawrence Rotch, 
of the Blue Hill Observatory. In  all thirty papers were 
presented. This Section held on

' 
Wednesday a jOint 

session with the American Physical Society, of which 
A. G. Webster, of Clark University, was President. 
Thirteen titles were presented, and included such sub­
jeets as the Radio-activity of Ordinary Metals, by E. F. 
Burton, of the University of Toronto ; Does the Radio­
activity of Radium Depend Upon its Concentration ? 
by E. Rutherford, of McGill University ; A Spectro­
photometric Study of Fluorescence, by .Prof. E. L. Nich­
ols and Ernest Merritt, of Cornell University ; the 
Work of the National Bureau of Standards, by E. B. 
Rosa, of the National Bureau of Standards ; and thc 
Spectrum of the Afterglow of the Spark Discharge in 
Nitrogen at Low Pressures, and the Spectrum of thn 
Electrodeless Discharge in Nitrogen, both by Percival 
Lewis, of the University of California. Mention of 
two papers by John Zeleny, Qf the University of Min­
n6sol.a on the Charges Given to Surfaces by the Dif­
fusion of Ions, and the Earth's Negative Potential ;  
and On the Rate of Propagation of Smell, must also be 
made. 

As in the past, so in St. Louis, Section C, on Ohem­
istry, which was presided over by W. D. Bancroft, of 
Ccrnell University, was conspicuous for the large num­
ber of papers that were read before it, amounting to 
nearly forty in number. The American Chemical So­
ciety met continuously in joint session with this Sec­
tion, and the programme contained the titles of papers 
that were received either by the Secretary of the 
American Chemical Society or the Section. The strik­
ing. character of the address by the retiring Vice-Presi­
d('nt" of the Section, Prof. Charles Baskerville, naturally 
attracted attention to th!l papers on Phosphorescent 
Thorium Oxide ; on the Action of Radium Compounds 
on Rare Earth Oxides and the Preparation of Perman­
ently Luminous Preparations by the Mixing of the 
Former with Powdered Substances ; and Action of U1tra­
Yiolet Light on Rare Earth Oxides, which were read 
by him. An interesting study on the Ripening of 
Apples was given by W. D. Bigelow, H. C. Gore, and 
B. J. Howard, of the Department of Agriculture in 
Washington. Another paper of unusual interest was 
Dissociation Phenomena of the Alkyl Haloids and of 
the Monatomic Alcohols. by John Uric Nef, of the Unl· 
versity of Chicago. Mrs. Richards, of the Woman's 
Laboratory of the Massachusetts Institute of Tech· 
nology, read Thirty Yec.rs' Progress in Water Analysis, 
and Victor Lenher, of the University of Wisconsin, 
presented Sol ubility of Gold in Certain Oxidizing 
Agents. Prof. L. W. Andrews, of the University of 
Iowa, described his studies on Effiorescent Salts. More 
t6chnical papers, perhaps, were the Dielectric Constants 
of Some Inorganic Solvents, by Herman Schlundt ; 
Concentration Cells in Liquid Ammonia, by Hamilton 
P. Cady ; and the Ternary System, BenzIne, Acetic Acid ,  
and Water, by A. F. Lincoln ; while  the Chairman, Prof. 
W. D. Bancroft, described the Thermometric AnalysiS 
of Sol id Phases. Of more than common interest was 
the discussion on Wednesday forenoon of the subject 
of valence. It  began with the presentation of a paper 
on the Theory of Valence. by G. B. Frankforter, of the 
UniverSity of Minnesota,

' 
and was followed by one on 

the Valence of Double Salts, by James Locke, of th,� 
Massachusetts Institute of Technology, after which 
general discussion took up the remainder of the time, 
and was participated in by President Remsen, Prof. 
William A. Noyes, L. W. Andrews, G. Hinrich, and 
otbers. It formed one of the most interesting features 
of the session . As the retiring President of the Asso­
Ciation, President Remsen. of the Johns Hopkins Uni­
versity, was a chemist, the Section attended the de­
l ivery of his address, and the retiring President of the 
American Chemical Society, Dr. John H.  Long, also 
delivered an evening address on Some Problems in Fer­
mentation. The usual dinner of the Chemical Society 
was held on Wednesday evening, at which . in addition 
to the members of the Society, Prof. E .  Rutherford ,  of 
McGill University, Montreal , the great authority on 
radio-activity, was an honored guest. 

Section D,  on Mechanical Science and Engineering, 
was presided over by Calvin M. Woodward, of Wash­
Innon University, St. Louis. Its sessions began witl\ 

the Vice-.Presidential address of Clarence A. Waldo, of 
Purdue University, who spoke On the Relation between 
Mathematics and Engineering. Much interest was 
manifested in the papers read before this Section, owing 
to the fact that they presented two important general 
topics which were discussed from many points of view 
by leading authorities. The first of these had to do 
with aeronautiCS, and the papers presented consisted of 
A Flying Machine Problem, and Practicable Artificial 
Fl ight, by J. Burkitt Webb, of Stevens Institute. The 
Exploration of the Atmosphere as Practised with Kites 
at the Blue Hill Observatory, Massachusetts, s ince 1894,  
and the Aeronautical Concourse at the World's Fair, 
St. Louis, 1904,  by A. Lawrence Rotch, of Blue Hill 
Meteorological Observatory ; the Aeronautical Contests 
at the World's Fair at St. Louis, 1904, by Calvin M. 
Woodward, of Washington University ; and Aerial Navi­
gation, by Octave Chanute. An evening session was 
given up to the consideration of the Mississippi River, 
and the following papers were then presented : The 
Work of the Mississippi River Commission, by J, A_ 
Ockerson, of the MiSSiSSippi River Commission, St. 
Louis, Missouri ; Stream Flow of the Upper Mississippi 
River, by C. W. Hall,  of the University of Minnesota ; 
L6vees, Outlets, and Reservoirs, by R. S. Taylor, of the 
M ississippi River Commission, Fort Wayne, Indiana;  
A Rational Method of Controll ing Floods on the Mis­
sissippi River, by Lewis M. Haupt ; and the Lower 
Mississippi River, by James A. Seddon. Other impor­
ta.nt papers that were read before the Section included 
the very pertinent one on the Science of Smoke Pre­
vention, by C. H. Benjamin, of Case School of Applied 
S(·jence. Also of considerable importance, especially as 
relating to the forthcoming World's Fair at St. Louis, 
was Recent I mprovements at Union Station, St. Louis, 
by A. P. Greensfelder. In  all twenty-five papers were 
read. 

The regretted absence of Israel C. Russel l,  Vice­
President of Section E. on Geology and Geography, was 
ably filled by Charles H. Hitchcock, of Dartmouth Col­
lege. Only eight papers were presented before the 
Section, which then adjourned, and members convened 
w ith the Geological Society of America, which met 011 
Thursday and Friday, under the presidency of S. F. 
Emmons, of the U. S . Geological Survey. A detailed 
aceount of its proceedings by Dr. E .  O. Hovey is given 
in Srpl'u: M .:XT,  No. 1463.  

Section F, on Zoology, was presided over by Edward 
L. Mark, of Harvard University. Titles of thirty-two 
papers were presented before this Section, and among 
the more important of these may be included the 
Albatross Rookeries on Laysan, by C. C. Nutting, of 
the University of Iowa ; on the Analogy Between the 
DE'parture from Optimum Conditions and Departure 
from Geographic Life Centers, by C. C. Adams, of the 
University of Michigan ; A Feature in the Evolution of 
thf! Trotting Horse, by F. E. Nipher ; Further Observa­
tions of the Breed ing Habits and on the Function of 
thE' Pearl Organs in Several Species of Eventognathi, 
by Jacob Reighard, of the University of Michigan ; the 
Correlation of Brain-Weight with Other Characters, by 
Raymond Pearl , of the same institution ; Evolution 
without Mutation, by C. B. Davenport, of the University 
of Chicago ; Studies in Compensatory Regulation, by 
Charles Zeleny, also of the University of Chicago ; I ri­
descent I<�eathers, by R. M. Strong ; Insect Life Above 
Timber Line in Colorado and Arizona, by Francis H. 
Snow, of the University of Kansas ; the Types of Limb 
Structure in  the Triassic Ichthyosaurus, and A New 
G roup of Marine Repti les from the Upper Triassic 
of Cal ifornia, by John C.  Merriam, of the University of 
California ; and the Bermuda Biological Station for Re­
search, by E. L. Marlt ,  of Harvard University. An in­
teresting feature of the proceedings of the followers of 
th is Section was the d inner given to the presiding offi­
cer by his former students. 

Botany is the topic to which the members of Section 
G are especially devoted. Owing to i l lness in his fam­
ily the retiring President, Frederick V. Coville, Botan­
ist of the U. S. Department of Agriculture, was unable 
to be present and del iver his address. The Section was 
presided over, however. by Thomas H. Macbride, of 
the University of Iowa, and the titles of thirty-nine 
papers were presented, which were arranged under the 
topics of Ecology, Mycology, and Morphology and 
Physiology. The papers on Ecology included the 
Work of the Year 1903 in Ecology, by H. C. Cowles, 
which was followed by Notes on the Botany of the 
Caucasus Mountains, by C. E. Bessey ; Ecological Notes 
on the Island of Bermuda, by S. M. Coulter ; Research 
Methods in Ecology, by F. E. Clements ; Plant Forma­
tic-nR in the Vicinity of Columbia, Missouri, by Francis 
Daniels ; Distribution of Some Iowa Plants : Forma­
tions on Which They Occur, by L. H. Pammel ; An Eco­
logical ly Aberrant Begonia, by Will iam Trelease ; Veg­
etation of the North Shore of Lake Superior, by C. Mac­
Mi llan ; and the Clothing of an Islet, by C. F. Mills­
paugh. Under Mycology the following papers were 
r(,ad :  The Phylogeny of Lichens. by F. E. Clements ; 
the Necessity of Reform in the Nomenclature of Fungi, 
b v  F. S. Earle ;  the Taxonomic Value of the Spermo­
g�n ium, by J. C. Arthur ; and Fungi Cultivated by 
Texas Ants, by A. M. Ferguson. Chemical Stimulation 
of Algre, by B. E. Livingston : the Histology of Insect 
Galls, by M. T. Cook : Discoid Pith in Woody Plants, 
by F. W. Foxworthy ; Prothallea of Botry.chium ')b­
l iquum, by H. L. Lyon ; and the Dehiscence of Anth Irs 
by Apical Pores. by .T. A. Harris.  were the papers pre­
sl'nted under the general head ing of Morphology; a.1d 
Ph ysiolo�y. A t  the closf! of the preflentation of tht''1e 
pe.pers the Botanical Sodety of America. uncler t lt e  
presidency of Charles H. Barnes, convened. and beturQ 
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it ten papers were read , among wh ich may he men· 
tioned I n fl uence of Carbon Monox ide and Other Gases 
on Plants, by H .  M. Richards and D. T. Mac Douga l ,  of 
the Botanical Gardens of New York ; and the Exhibi· 
tion of Pure C ulture Methods i n  Mushroom Work, by 
B. M . Duggar. 

Section H ,  on Anth ropology. 'Vas pres ided over by 
Dr. Anita Newcomb M cGee, the erud ite daughter of 
Prof. Simon Newcomb, who was called to the chai r on 
account of the absence of M .  H. Savil le, of the Amel·i· 
can Museum of Natural H istory. Owing to the delay 
In the arrival of the west-bound t rains the ret iring 
Vice-Pres ident, George A. Dorsey, of the Field Colum­
bian M useum, was unable to deliver h ill add ress until  
two days after the Section had convened . The subjel·t 
of h is paper was on the Future of the I n dian, and from 
h is long experience in the Southwest no one was more 
competent to speak on this topic than h i mself. The 
sessions of this Section were held jointly w ith those 
of the American Anth ropological Society, and in a l l  
b u t  nine IJaperS were presented.  These incl uded the 
De partment of Anthropology at the World's Fai r .  and 
the Knife i n  Human Development. by W. J. McGee, 
Chief of the Department of Anthropol ogy at the 
Lou isiana Purchase Exposi tion, w h ich were presented 
with demonstrat ions on the grounds of the EX llosition 
its£:1 f. The remaining papers read before the Sect ion 
were : Presen tation of a Ceremon ial F l i n t, and F acts 
Rl'lative to its D iscovery, by H .  M .  Whelpley ; Archeol­
ogy of the Afton S u l ph u r  Springs, Ind ian Territory. 
by R. H .  Harper ; the Efficiency of Bone and Antler 
A rrow Points. as Shown by Fractured Human Bones 
from Staten Island . New York, by George H. Pepper ; 
CHtain Rare West Coast Baskets. by H .  Newell Wardle ; 
and Stone Graves and Cremation C ists in the ViCin ity 
of St. Louis. by H .  K i n ner. Subsequent to the deli very 
of his reti ring address, Dr. Do rsey described the Tor­
t u re Incident of the Cheyenne Sun-Dance of 1903, and 
gaVE\ the H istory of an Aricl,aree War Shield.  

The sess ions of Section I .  on Social amI Econom ic 
Science, have been of considerable interest in recent 
y('ars, owing to the Ilollll iar character of the papers 
Ilrl'Sented before them. This Section was presided over 
by Ju :lge Si meon E. Bal d w i n ,  of New Haven, Conn .  
The practice o f  grou ping t h e  papers under lead ing 
topics was also pursued in this Sect ion. The sess ions 
bC'gan w ith the d iscussion of the add ress by the reU l'­
in� Vi ce·President on Some Recen t  Phases of the Labor 
Problem, and was participated in by Lee Meri wether, 
ex-Commissioner of Labor Statistics, St.  Lou i s ; Edwal'(j 
D. Brigham . of the Iowa State Bureau of Labor StatiA. 
tks ; the Hon. Carroll  D. Wright. U. S. Labor Comm is­
sioner. Rabbi Leon Harrison, of St. Lou is, and others. 
Thl'n tak ing U ll the general suhject of the Labor Prob­
lem, papers were presented on the Relation of the 
Fa m i l y  to the Labor Problem. hy John W. Day ; When 
Labor is K ing, by Al isan Wi lson ; and the Appl leatlon 
of the Principle of Mutual Insll l'anee to the Prevention 
of Strikes,  by I<Jd ward Atld nson. A second general 
subject for consideration was on the Economic Aspect:; 
of the New Agricu lt u re. and on th is topic papers were 
prl'sented on "'unetlons of }o'ol'estry in the New Agri­
eul ture, by Thomas H .  Sherrard, of the Department of 
Agriculture, Washington . D. C. ; I mprovement in I<�arm 
Management, by W. 1\1.  Hays. of the U n i versity of M i n· 
n( sota ; the Econom ic Funct ions of Live-stoi!I\ ,  by 
Cha rles F. Curtiss, of I owa State Col lege ; and Agri­
cl1 ltural Economics. by H. C. Taylor, of the University 
of Wisconsin. The status of I n stl'uction in Social 
and Econom i c  Science i n  Schools, Colleges, and Unl· 
vE'rsities , was el ucidat ed by papers on H igh Schools, 
in trod uced by Princ i llal W. J. S. Bryan, of St. Louis 
H i gh School ; on Normal Schools, introduced by Henry 
W. Thurston, of the Chicago Normal School : Col leges, 
i n t roduced by Robert J.  Sprague. of Knox Col lege, 
Galesbu rg. I l l i nois ; and Un iversities, introd uced by 
Frank W. Blackmar, of the U n iversity of Kansas. all of 
wh i ch were elaborately d iscussed by interested speal, ­
ers. A final session was devoted to the d iscU!;sion of 
papers relating to Commerce, Fi nance, amI Government, 
and under this head ing the following papers were pre­
sented : Wal l St reet amI the Country. by Charles A. 
Conant, of Morton Trust Compan y.  New York ; Publ ic 
Purposes for which Taxation is J usti fiable. by Frederiek 
N .  Judson, of St. Lou is, M i ssouri ; Develo)lment of 
R('presentative Govern men:. by G.  H. S h i bley, of the 
Bureau of Economic Research , Wash ington , D. C. ; 
Se-rv ices of Commerc ial Organizations in the Social 
and Econom i c  Deyelollment of Cities,  by W i l l iam I" . 
Saun ders, of the Busi ness Men's League, St . (,ou is ; 
Social Waste, by I ra W. Howerth . of the University o f  
Chicago ; and Social Significam'e of St reet Rai l ways. 
by E. Dana Duran d .  of the Department of Commerce 
and Labor, Wash ington . D. C. 

Under the auspj ('es of the American Association a 
pub l i c  lecture on the Resou rces of 0'11' Spas wr.,,; de­
I h ered on Tuesday e vening by Prcshil'nt Ilay i ll S t a I r  
J(ll'dan , o f  Stanford l T n i versity. Cal i f.) rn ia .  11 1 ) (1 o n  
Wednesday afternoon Prof. E. Rutherford . of M c G i l l  
Universi ty. Montreal . del ivered a fascinating add ress 
on Radi u m  and Rad ioactivity,  which was fu l l y  i l hl!l­
t.rate'l and revealed to those present the won ders of th(' 
striking phenomena wh ieh have so greatly arouselt 
the world of IIC'ien eE' i n  recen t  ypars. These lel'tu res 
were compl i nwntary to the c i t i zens of St . Lou ill. Of de­
c i d ed i nter('l;t was the visi t .  by i n v i tation of t h e  offi!'er,; 
of the LOH i � i a n a  Pu rl'hallE' E x poll i t i on . t o  the Worlll'l1 
Fair gr01l D lll1. wh ere the mem berll of the ASlloc iation 
and affil latl'd ROl'ieties unller the guidanc'e of t he vari­
ous l1eadll of t h e  r'1f�partmentll villited the huil C\ i p gs of 
till '  �r"a t I ' I t y  1<0 soon to hI' 0111'111'11 to i l l ustra te t.h(' 
(ln clopm;)nt of the thirteen Rtat.es I'a rverl out of t.he 

f('rritol'y obtained by the Lou isiana Purchase a century 
ago. If there were any among the visitors who from 
previous eX)ler ience doubted the inauguration of this 
great exposition on time, they left conv inced that the 
en terprise of the officials of the St. Lou is World's Fai r 
would inaugurate t he new feature of being rea1 y  on 
t ill' open i n g  day. The beauty of the b u i l d ings and the 
grounds only serwd to incl'ease the desire to v isit 
thl'm again when the glory of their completion could 
h.! seen and e n joyed to the fullest extent.  

A t  the meeting of the General Commi ttee i t  was de­
cided to hold the next meeti ng in Phi ladel phla, Dc · 
gi n n i n g  on Tuesday, December 27,  1 904, and closing 
on Monday. Jan uary 2.  1905, and for that meeting the 
following offil,ers were elected : Pres ident, W i l l i am G. 
F& rlow, of the Botan ical Department of Harvard Uni­
versity ; Section A .  A lexander Ziewet, of the Univer­
s i ty o f  M ich igan ; Section B, William 1<'. Magie, of 
PI'inceton (' n i versity ; Section C, Leonard P. K i n ll icutt, 
of the Worcellter Polytechnic I nstitute ; Section D, 
Dav i d  S. Jacobu s.  of the Stevens I nstitute of Tech · 
nology : Section E. Eu�ene A . Smith ,  State Geologist 
of Alabama ; Seetion F, C. Hart Merriam, of tllt:! 
Diologit'a l Su ryE'Y of the U .  S.  Department of Agricul­
t u re ;  Sect ion G , B. L. Robinson, Curator of th� 
Herbarium of Ha rvard Uni versity ; Seetion H ,  Walter 
Hongh . of the Depart ment of Anthropology, U. S. Na­
tional M useum ; Sect ion I, Martin A. Knapp, of th� 
U. S. I nterstate Com merce Commission ; and Section 
K. Henry P. Bowd i tch , of the Harvard Medical School ; 
Gfneral Secretary. Charles S. Howe, Pres ident of the 
CaGe School of Science ; and Secretary of the Council, 
C l a rence A. Waldo, of Purdu University. 

A t  the close of the meeting the members adjourned, 
only to gather again i n  the evening at the annual 
l'/lnq uet of the M issouri Botanical Garden, for w h ich 
Its founder, the late Henry Shaw, left a generous sum 
o f  money. This fourteenth d inner was the largest 
allll most bri l l ian t of the series ever given, and to it 
two h u n d red guests were inv ited , the greater portion 
o f  whom were members of the Assoc iation. The 
bunquet was o)lened by an add ress from Chancel lor 
C h apl i n .  President of the Board of Trustees , and was 
fol l owed by add resses from the Hon. Carroll  D. 
Wrigh t.  Gov. David R. Francis, Henry S. Pri tchet t .  
Sm ith P. Galt, James Fletcher, and Di rector W i l l iam 
TI·elease. 

STAT I ST I CA L  ATLAS OF THE U N I T&'D STATES. 

'fm; Statistical Atlas of the United States which 
aecompan ies the rellol·t on the Twelfth Census has just 
been issued at Washington. The work is a very great 
i mprovement upon the atlas wh ich was published wi\\i 
the rellort on the Eleventh Census, both in qual i ty and 
n umber of the maps anrl d iagrams, and also in the 
form of the hook , a quarto convenient for hand l i ng, 
w h i l e  the earl ier at IaG was an unwieldy foI lo. The 
prom)ltness w i th wh ieh i t  has appeared is also grati fy­
i ng. I t  is placed before the public th ree years after 
the census year of 1900, while the folio atlas was not 
published tiU six years after the census year of 1890. 

The topics selected for i l lust ration are confinell to 
population, v ital statistics, agriculture, and manufac­
tn res ; and it ill not too h i gh praise to say that no 
othl'r n ation presents these i m portant subjects at once 
110 graph icaU y,  so fully and so con ven ien tly for refer­
enee as they are shown in th i s  atlas. 

The I m perial St atistical Oflice of Germany publishes 
many h igh-elass maps I l l ust rati ng s i m i lar facts, but 
they al'e not brough t toge t he r  i n  atlas form ; they are 
sC'altered th rough the large volu mes issued by that bu· 
reau . A mall i ll publ ished i n  one of the quarterly 
vol umes whenever the data for completi n g  i t  is ob­
ta ined. Such ma)lS as we bring together in one vol· 
u me a rc thus d i stributed th rough a long series of the 
German publ icat ions. The )lractice we have intro· 
dU('ed is t ime sav ing. 

It cannot be said .  however. that a l l  of the maps in 
til(' atlas eq ual many of t he otiicial German maps in 
the com l lll!tcness of the i n formation presented . 'rhe 
rE'ason i s  that tile col ledion of data i n  011 1' far larger 
field cannot yet incl tule particu lars so m i nute as t hose 
wh ich are sought and obt ai ned . in Germany. In the 
five plates of maps amI d iagrams, for example. wh ich 
our atlas gi ves to lumber and ti mber prod ucts, the 
value anrl the d istribution of these industries are ex­
haust ively shown ; but the student w i l l  look i n  vain 
for any del i neation of t he areas occupied by the hard 
wood or soft wood or otller forest ind ustries, a very 
i m )lortant matter as relating to all the commercial 
a!') cc·t.s of the lIou rces of s ll pply.  the manufacturing 
nnd t he marl,('ting o f  t h c.>se various raw materials. 
S U dl i n formation is 1I1I )1)ll ied on the German maps. 

The th ree latE'lIt forestry maps issued this year from 
the I m JlE'rial Stnt ist i l'al OfficE.' at Berl i n  show in colors 
t hI' )lro)lort i on of the entire a rea in eal!h German 
S t a te u li lll'r forest ; the percentage of the forest area 
in eaeh State covered w i th decid uous trees ; and the 
)If'rCE'n tage of the forE'st arE'a in each State covered 
w i th con i fers. Such data are des i rable for the mastery 
o f  all the E'RsE'n tial fact s relating to the forest indus­
tries ; and hf'forE' many more census years elapse we 
rna)' eerta i n l y  ex pec·t that they w l 1 1  be presentecl in 
our dec'en n i al IIta t i stical atlas.  

NevC'rthelesll. t h e  i m \lrovempnt of t h e  )lresent atlas 
oVl'r i t ll  )lrC'r1rl'E'1I110r ill nowh erC' more marl,eel than i n  
t h e  m i n utpr anrl therE'fore more thorough )lresentatlon 
of man �' fac·ts. In t.he p rel'E'd ing atlas . for exam\lle; 
th(' u n i t  of  l'om )lar iso!l of t he v a l ues of the lu mber 
a n rl t i mhrr ! Irorl u r·ts in ,l i ll'erent \larts of the l'Oll D try 
wall thc, Rtatr' . M i n n l'lIotn W i lll'onsi n .  anrl M i l'h i gan , 
the great w h i t e  pine lumber St ates, had the rlarl(est. 

tint of <-'Olor to show the more intensive nature of the 
i n dust ries in those States, and other t i nts s nowed the 
relative intensity in other States ; but there was no 
ind ication that these ind ustries were confined i n  many 
places to comparatively smal l areas i n  each State. 

The new atlas, however, shows in fou r t i nts th� 
va l ue of the l u mber and t i mber prod ucts per square 
mile, so that . we are enabled to see the exact degree 01 

intensi t y  of the ind ustries i n  the exact area where they 
are situated . This is a great improvement i n  the di .. 
rection of more accu rate Ilresentatlon of facts.  anrl i t  
applies t o  a large number of t h e  m a p  plates i n  the 
volume. 

Many of the maps are very suggestive. One map, 
for example, shows the center of the manufacturing 
industries in the country at each decade from 11150 
and also the center of·  popu lati on at each decade. We 
observe that the een t re of manu factu ring is constan tly 
fal' north of the center of po)lulation , mov ing west­
ward th rough central Pen nsylvania and Ohio ; w h i l e  
the center of popu lation has moved westward through 
Marylan d ,  West Virginia and southern Ohio and I n ­
d iana, l \ 1 ustrating the )lredominance o f  t h e  North over 
the' South in manufactu res. The movement westward 
of the center of manufacturing has been far lebS 
ra)lid than the western movement of the cen ter of 
population, i l l ustrating the predomi nance i n  these i n· 
dustries which the East sti l l  holds. I n  1900 the 
center of the man ufacturing ind ustries was in central 
Ohio, a l i ttle southeast of Mansfield,  w h i l e  the center 
of population was near Columbus, in southern I nrliana. 

I t  is doubtfu l I f  any volume has ever before ('on­
tained so many maps and diagrams relating to the 
crops of a nation as th i s  atlas ; and yet agricu l t u re 
is not treated with more fullness than other to)l ics. 
The fol lowing enumerat ion of the plates given to 
wheat w i l l  i l l ustrate the generally exhaustive tro!at· 

ment given to al l the phases of agricul ture : 
A d iagram showing the w heat prod uction in h un­

d reds of mill ions of bushels in each decade s ince 1850 ; 
a map i n  five colors showing the prod uction in 1900 
per square mile ; a map in fOll r colors showing the 
yield per acre ; a diagram showing the production by 
States in 1900 ; a map show ing the number of bushels 
per capi t a  in each State ; and a map in five colors 
showing the total prod uction of all grains per square 
mile of the total area. 

Ninety-n ine plates give all phases of informat ion 
rE'lating to the population ; twenty,s i x  plates present 
the facts of vital statistics, including the d istribut ion 
of d iseases ; flfty·th ree plates are devoted te:' �grl cul­
ture and twenty·n ine to the man u fact uring ind us­
tries. On these twenty·nine plates 178 maps and dia­
grams appear and the volume includes about 1 ,200 of 
these l \ 1 ustrations. 

'fhe a UaG reflects great cred i t  u pon its com lliler, M r. 
Henry Gannett, the geographer of the census. 'rhe 
maps are fine specimens of the cartograph i c  art , allll 
the volume. for the next ten years. w i l l  be i n val uable 
for the study of the human and materia) as)lect s  of 
this country. 

�----------------

MANUFACTURE OF ACHROODEXTRIN AND 

ALCOHO I�. 

T m; object of a process i n venterl by Georges Rey. 
naud,  of Paris, rt'lates to the manufacture industrially 
and under eS)lecially favorable coml l tions of ach roo· 
dextrin and alcohol.  The process consists essen tial l y  
i n  soald ng the material t o  b e  treaterl i n  twice i ts 
weight of water and i n heating the resu l tant mass 
under prel!su re in an autoclave or d i gester at a tern· 
perature of 166 deg. to 220 deg. C. for about an hour 
anel a half. Under the influence of this tem)lerature. 
the cel l ulose and amylaceous constituents of the treated 
materials are converted into dextrin,  or more exac t l y  
i n t o  achroodextrin. wh ich, by reason of its lower 
density, cou l cl advantageously replace ord i nary dextri n  
i n  i t s  ind ustrial applications. H i therto ach roodextrin 
has on l y  been k nown as a laboratory prod uct. hecause 
the processes in vogue for the manufac't ure of dextrin 
always yield orl1 l nar1 dextrin,  or erythrodextri n .  The 
new process does not necessitate the presence of any 
acid or other auxiliary substance, is  most economical, 
and obviates the u navoidable defects conn ected w i th 
the employment of acids ; the manipulation is conveni· 
ent and presents no danger. As soon as the conversion 
of the cel l ulose anel amyl aceous constituents I n t o  ach· 
roodextrin is complt-ted , (he aqueous sol ution is w i t.h­
d rawn from the apparatus and may then be rl i rect l y  
employed for ind ustrial eX)l l o i t a t ion or subm itted t o a 
second operation for the )lUI' pose of eonYl' rting it into 
alcohol.  In the latter case, the aq ueO\� sol ution is 
hE'aterl to 55 dE'g. C. anel a diastase. or pancreatie j u ice, 
added to produce saccharification. wh ich is I:Om ll'letetl 

in abollt th ree hours. The l iquid is then caused t o  fer­
ment by the ord inary means, in employing yeast. c,are 
being taken to add two·th irds of ] per cen t  of acltl ; 
whC'n fermentation ceases the l iquid is dist  i l I ell in the 
usual way. This small quantity of acid may he in tro­
duced into the autoclave a t  the commencement of opel'· 
ations instead of during fermentation. 

Trade OpportunitieB in Peru. -The sewerage system 
of the city of Cal lao. Peru, is  to be extended , al111 w i l l  
req u i re a large sU)lply o f  Il rainage Ili )leB. Government 
build ings ar(' to !>e erected i n  Lima. the PE'rll v i an capi­
ta l.  T h i s  w l 1 1  cause a demanrl for IItrlll'tu ra l i ron. 
The city authorit ies are also considering the pll rchase 
of fllrnaCE'1I for the hurn i n g  of garhagC'.-S i m on W: 
Hanauer, Dellllty ConllllI-neneral,  Fran kfort. Germany. 
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GRAPE, RAISIN, AND WINE PRODUCTION IN 
THE UNITED STATES.· 

By GEoKm: C.  Ht:SMANN, Expert in Charge of Viticul­
tural Investigations, Bureau of Plant Industry. 

THE RAISIN I NDUSTRY . 

ORIGIN AND GROWTH. 

ALlIIOST all the raisins of the United States are pro­
duced in California. In fact, so few are grown out-

gray al luvial bottom land being considered the best 
for Muscatel grapes. The pruning, planting, and culti­
vating of a raisin vineyard is much the same as in 
other California vineyards. 

Crops can be grown without irrigation, but it is 
practised because it increases the size of the fruit, and 
therefore increases the yield. Two irrigations are 
necessary, one early in the summer and another when 
the berries begin to ripen. Before irrigation was so 
extensively practised, water was usually found at a 

FIG. 7. -PICKING RA I S I N  GRAPES IN CALIFORN IA. 

s i ele of the State that  it can be called a California in­
ti ust ry . Few branches of horticultural industry in this 
cou ntl'y have so completely captured the home market 
as this one. 

The introd uction of raisin grapes was reall y  only a 
part of the introduction of choicer varieties of Vi ni­
feras into Cal ifornia. In 1851 Col. A .  Harazthy grew 
Muscatels from the seed of Malaga raisins. On March 
25. 1852,  he imported the Alexandria ( Muscat of ) .  and 
on September 27, 1861,  the Gordo Blanco and Sultana 
from Spain and the White and Red Corinth from the 
Crimea. He was the tlrst to introduce raisin varieties 
into the State. Another importation of Alexandria 
( Muscat of ) was made by A.  Delmas in 1855 and plant­
e.l at San Jose. Cal . G. G. Briggs. of Davisville.  i m· 
ported the Muscate ls from Spain, while R. G. Blowers, 
of Wooclland. started the raisin vineyard of Gordo 
Blam�o with cuttings received from Col . Harazthy. 
These were the tlrst two successful raisin vineyards 
i n  the State. Both of these vineyards produced raisins 
as early as 1867,  but it was not until 1873 that their 
raisin crops cut any tlgure i n  the market, when they 
amounted to nearly 6,000 boxes. In the fal l  of 1873,  
25 acres of Alexandria ( Muscat of ) were planted in 
the Eisen vineyards, near Fresno. In 1876 and 187'7 
T. C. White planted the Raisina vineyard with Gordo 
H1anco:.;. and i n  1 8 7 i  and 1878 Miss M. F. Anstin plant· 
cd the Hame variety at the Hedge Row vi neyards. Co!. 
W i l l iam �'on;yt.h i nterested himse l f  i l l  raisin ' grow­
ing in 1882 .  From that time on raisin vineyards 
lll u itiplied so rapidly near Fresno that in 1887 raisin 
IJrod uction was recogni7.ed to be the leading industry 
of that neigh borhood . In 1873 John North planted 
Alexandria ( M uscat of ) at Riverside, and th ree years 
l ater raisin-grape growing had become general there. 
R . G. Clark planted the tlrst Muscats in EI Cajon Val­
Ipy in 1 873.  but most of the vineyards of that district 
were not pl anted until  1884 to 1886.  In Orange County, 
MePherson Brothers made their tlrst plantings in the 
Rf'venties near McPherson.  The industry grew so that 
Robert McPherson . the largest grower, became at one 
t i m e  not onl y  the largest packer and dealer in the dis­
tr ie l , hut the largest in the State. 

depth of about 18 feet ; now much trouble is experi­
enced in some localities on account of the lands becom­
ing water-logged .  In the hottest time of the summer 
the thermometer has stood as high as 114 deg. F. in the 
shade for a day or two at a time. The highest aver­
age is about 90 deg. F . .  while the average in July and 
A u gust is about 85 deg. F.  in the shade. The nights 
are always much cooler than the days. The coldest 
weather in winter is 18 deg. F. above zero. The sum­
mers are rainless and the nights are so free from dew 
or moisture that a piece of tissue paper after lying all  
night is crisp and stiff the next morning, without a 
particle of moisture showing. The rainfal l averages 13 
inches. T h e  pri ncipal rains occur in January a n d  
February, with some f howers i n  October. Frequently 
it rains enough in November to cause considerable 
damage to partially d ried raisins and grapes. It is 
then that the Japanese laborers watch the predictions 
of the Weather Bureau, and when rain is indicated 

from $2 to $3.50 and even as high as $4 per day pick­
ing grapes. ( Fig. 7. � 

IlA HVESTING AND PREPARING l'HI<; CHUP. 
Grapes are ripe by the middle of August, the season 

often lasting into November. The average time of dry­
ing and curing a tray of raisins is about three weeks, 
all depending on the weather. The earliest picked 
grapes dry in ten days, and the later ones often take 
four weeks and even more. The method of drying is 
very Simple. The bunches are cut from the vines and 
placed on shallow trays ( Fig. 8 )  2 feet wide, 3 feet 
long, and 1 inch high, on which the grapes are allowed 
to su.-dry, being turned from time to time by s i mply 
placing an 'empty tray top side down on the full one, 
then turning both over, and taking off the top tray. 
After the raisins are dried they are stored away in thc 
sweat boxes until they are packed and prepared for 
shipment. Some of the larger growers, in order not 
to run so much risk in drying on account of rain, and 
also to enable them to handle the crop fast enough , 
have curing houses, where the curing is tlnished after 
having been partially done outside. The seeding, grad­
ing, packing, and shipping have become separate 
branches. In the season of ] 898 and 1899 s ixty plants 
were engaged in this part of the work, the most of 
them located in the Fresno district. These establish­
ments furnished employment for 5,000 employes, anll 
the aggregate wages paid out to them each month dur­
ing the season was nearly $250,000. 

EXPORTS, PROllt:CTlON. A X D  I III POHl'S. 
The exports of California raisins tlrst became of 

sufficient importance to be separately stated in the offi­
cial reports of the Treasury Department in tile tlscal 
year ending June 30, 1892.  Raisins have since been 
sent in small , it may be said experi mental , quantities 
to all parts of the world .  and the trade has grown 
until in 1898 the exports amounted to 3,109,639 pounds 
and in 1902 to 2.323, 274 poundR. 

The following figures serve to show how gradual l y  
and systematical ly Cali fornia h as monopoli 7.ecl thc raii:!­
in trade of this country : 

Year. 

1885 
1890 
1895 
1898 
1902 

Raisins Prod ueed anel I m portee! . 
Raisi ns Raisins 

produeeei . i m [lorted.  
Pounds.  Ponnel;;. 

9,400,000 53.702,220 
· . . . . . . . . . . . . . .  38,000.000 36,914.330 
· . . . . . . . . . . . . . .  91 ,360,000 ] 5,921 .278 
· . . . . . . . . . . . . . .  80,631 ,000 6,593,833 
· . . . . . . . . . . . . . .  1 00,000,000 6,563.302 

The year 1894 was the record breaker. when 103 
million pounds were prod uced. Raisin growers claim 
that this was made possible by the duty of 2 cents a 
pound on imported raisins. Consul Ridgely says. so 
cheaply and abundantly are rais ins grown in Malaga, 
that were it  not for the d uty Malaga exporterR wou l d  
undoubtedly undersel l California growers. T h e  sea­
son's opening prices for raisins the last fonr years 
have been : Per box of 20 pounds-I mperial cl usters, 
6 crown, $ 2.50 to $3 ; Dehesa, 5 crown. $2 to $2.50 ; 
Fancy, 4 crown , $1 .50 to $3 ; London Layers. 3 crown, 
$1 .20 to $1 .60.  Per pound in 50-pound box or bag­
loose Muscatels.  4 crown, 4 :Yl to 7 cents ; l oose Musca­
tels, 3 crown, 4 to 6 %' cents ; loose Muscatels . 2 crown, 
2 :� to 6 cents ; seedless Muscatels, 3* to 6 Y:l cents. 

Many changes have occurred since the establishment 
of the raisin industry in Orange County. and now Fres­
no haR bec'ome the center. the conditions there being 
cxcepl ional l y  wel l suited to the growing and the cur­
i n g  of raisins.  The raisin-producing section comprises 
tpn cOlmties-lt'resno, Kern. Ki ngs. Madera. Merced, 
Orange, San Bernardino, San Diego. Tulare, and Yolo. 
The IJI'ofits from an acre differ materially. varying from 
$50 to $500. a fai r  average being from $ 1 25 to $150. 
I t  tal,es from three to four pounds of grapes to make 
one pound of raisins. The product of about 65,000 
acres i s  at present converted into raisins. it being de­
si red to cure only enough to meet the demand. The 
demand for the last fi ve years has been about eighty 
m i l l ion pounds, 0 1' only one pound per capita for the 
United States . 

FIG. 8.--DRYING SEEDLESS RAH:llN S  IN CALIlt'O RNIA. 

(TLTUHAL CON I>ITION S .  

In the raisin-producing section of California the 
country i s  so l evel naturally that not much leveling 
is  necessary. The soil varies considerably, the deep 

ask as high as 50 and 75 cents an hour for turning and 
covering the trays of raisins that are out in the vine­
yards. So familiar has this practice become that the 
school c!lildren who are large enough get excused from 
school fo:' the work. In fact, the labor question is one 
of the most serious problems the growers have to con­
tend with_ The Chinese and Japanese laborers ( es­
prrial l y  thl' .Tapnn !'Re ) control tl1 I' s i t.nation ,  ntltl mnlw 

WINE, BRANDY . A N U  CHAMPAGNE MANUFACTURE. 
The manufacture of each of these products from 

grapes constitutes an imporant i ndnstry in itself. and 
can not be descri bed in this paper. According to the 
United States census for 1900,  of the 179,055 gallons 'of 
sparkling wines manufactured, California reported 
8 ,880 ; Ohio, 15 ,600 ; Missouri, 2,940 ; and New York, 
1 1 3 .43!i  I{al lolls. Th is  showH th nt N!'w Yor), produced 
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more than twice a s  much a s  al l the other States to­
gether. 

The yearly production of wine from 1887 to 1891  
in California was from 15 million to  20 million gallons, 
and the price fell below 10 cents a gallon, notwith­
standing the fact that the demand had increased a 
mil lion gallons annually ; notwithstanding also that 
half a million gallons of brandy had been made in 
1886,  with the same amount in 1887 ,  and,  in the three 
years next succeeding, a mill ion gallons annually ; 
that in the southern part of the State 20,000 acres 
had been destroyed by the Anaheim disease ; that i n  
Napa and Sonoma counties t h e  bulk o f  the vineyards 
were wholly or partial ly destroyed by the Phyl loxera. 
and that about 600 carloads of dried grapes had been 
shi pped in 1889 and 1891 .  The state of affairs then ex­
isting can hardly be imagined . Many growers became 
bankrupt ; those who had sufficient means pulled up 
their vines and planted other fruits or raised hay and 
grain ; a few. who believed in the ultimate success of 
the industry. persevered, and replanted the vineyards 
which the Phyl loxera had destroyed. In 1 892  the 
heavy frost which prevailed over the leading wine d is­
tri cts cut thp. crop down to 15 mil l ion gal lons. and 
prices went up. About th is time the Cal ifornia Wine 
Association was formed for mutual protection by the 
la rgest dealers. In 1894 the Cal ifornia Wine Makers' 
Corporation was organized by the wine makers of the 
State for a simi lar purpose, and set the price in whole­
sale lots to the dealers at 1 5  cents. The corporation, 
which had secured enough of the State's output to con­
trol prices. entered into a contract by which an asso­
ciation of the principal dealers agreed to purchase 
from the corporation 5 mil l ion gal lons annually.  All  
went well  until some of the producers became dealers 
and undersold the association. This resulted in a rup-

t l l re of the two associations .  At  the next annual meet­
i l l�  of the mem bers of the Wine Makers' COI'porat ion 
i ts board of d irectors was instrncted to enter the mar­
I,ets of the world. A long war of cutting prices for 
standard wines was the result.  which was embittered 
by the phenomenal yield of ] 897  of 27 mi I l ion gal lons 
dry and 7 mil l ion gal lons sweet wine. and prices again 
became low. The next season w itnessed a great short­
age in crop. only 1 8 1;� mil l ion gal lons of both dry and 
sweet wines being produced. This led to hetter feel­
ing between the factions. and brougbt ahout h i gher. 
prices. Commercial statistics show that the trade re­
quires 22 mi Il ion gal lons yearly-] 6 mi I l ions for export 
and 6 mil l ions for coast consumption.  4 m i l l ions of 
this being sweet wine. The demand is  increasing by 
2 mil l ion gal lons annual ly.  so there is a shortage in­
stead of overproduction . and the wines of 1 900 changed 
hands at from 15 to 20 cents in whole�ale lots from 
producer to dealer. The 1 901 crop brought from 20 to 
3ii ('('nt'! a gal lon. and the price for the 1 90 2  crop will  
be about the same. 

The following prices of grapes for the last season wi l l  
serve to  i l lustrate the difference existing in the qual ity' 
01 grapes for wine-making purposes : I n  the Napa d is­
trict. $30 to $35 per ton ; Sonoma. $ 22.50 to $30 ; Santa 
Clara. $ 25 ; Livermore. black grapes $ 20. white $30 ; 
Contra Costa and Alameda, $25 ; south of the Teha­
ch i pi .  from $] 2 .50 to $15 .  

The investment of capital in the Cal i fomia wine  in-
dustry may be summed up as fol lows : 

Vineyards. at $ 200 an acre _ . . . . .  . 

Nearl y  500 registered disti l leries . .  
About 40.000.000 gallons cooperage. 
Cel lars and machinery . . . . . . . . . .  . 
Capital to carry on business . . . . .  . 

$38.000.000 
200.000 

1 4 .000,000 
1 0 .000.000 
1 0.000.000 

Total • • • • • • • • • • • • • • •  , • • . • . . . . .  $72 .200.000 

This industry, which is  not m uch more than fifty 
years old, gives employment to nearly 60,000 persons. 

SOM �  0.' TIl� I.ARG� VINEY Alms m' CALIFORN I A .  

To the late Senator Leland Stanford, founder of the 
Leland Stanford Junior University, belongs the dis­
tinction of having had the largest vineyard in the 
world, comprising nearly 5,000 acres, and being over 
7 miles long. The wineries on the place cover more 
than 6 acres of roof surface, and during the years the 
writer had charge of them from 2% million to 3 mil­
l ion gal lons of wine were made annually, from 400 to 
850 tons of grapes being crushed dally. 

At Asti the Italian-Swiss colony has 1.700 acres in 
bearing vineyards. On the place are extensive wIne­
ries. with the largest wine vat of the world, holding 
500.000 gal lons . 

Near Cucamonga the Italian Vineyard Company has, 
during the last three years. planted nearly 2,000 
acres in onp- field . The Riverside Vineyard Company 
during the same time planted 2,500 acres in one vine­
yard . 

The Cal ifornia Wine Association, at its own wine­
ries. In  1902 .  worked up 1 50.000 tons of grapes and at 
its leased w i neries p-nough more to make 225,000 tons. 
In the fall of 1902 the association paid out in cash 
over $5,000.000 for grapes. Throughout the State 
there are quite a number of vineyards of 500 acres 
each. 

SOM E  SUCCESSES A N lI m;VERS�S. 
New York being the leading State for the growing 

of American grapes and Cali fornia for the Viniferll. 
varieties, a brief review of the conditions and prices 
that have prevailed in those States will give a fair in­
sight into the past history of the industry. 

In New York thirty years ago 5 and 6 cents a pound 
were received for grapes. In 1889 the price per pound 

FIG. 9.-ST E M M I N li  RAISINS IN CALI FO RN IA. 

for hasket lots was 3 cents. in ] 893 about 1 1-3 cents, 
in 1 898 .  1899.  and 1 900 about three-fourths of a cent, 
and in ] 901 about 1 %  cents. In 1 890 and 1891 bulk 
grapes brought an average of $20 a ton . and in  1 89 2  an 
average of $ 1 8  per ton . From that time the price 
gradual ly  diminished unti l 1896.  when the average 
was no more than $9 a ton. and one particular lot of 
1 00 tons waH sold for $4 per ton . S ince then the aver­
age price has been about $ 1 2. a ton until  1901 . For 
some years the price of grapes fai led to  pay expenses 
of growing. The cultivation . or rath er the care. of 
the vineyards had ceased to be a labor of love and h ad 
become one of necessity.  The question was. Will  the 
vineyards pay expenses then ? In order to make them 
do so the vines were overcropped . expenses were cur­
tai led.  and each grower tried to do as much of the 
work as possible h i m self. Much of the work was care­
lessly done. much was left undone. and much was done 
at the wrong time. resulting in injury to the vines 
from which they wi l l  never entirely recover. Such 
were th e conditions at the beginning of the 1 901 vint­
age. when.  on account of the great shortage of th" 
grape crop in other sections and a short crop of other 
fru i ts .  especial l y  apples. with a l ively demand for n L­
fermented grape jnice* and cheap clarets. grapes were 
in great demand and much better prices were real ized 
than for six years previous. 

In Cal iforn ia. in  1876. Mission grapes sold for from 
$7 .50  to $ 1 0  per ton and other varieties from $ 1 4 
to $ ] 8  per ton . so that many growers having poor ship­
ping faci l ities turned h ogs i n  to harvest the crop. In 
1 879  Mission grapeR brought $10 to $ 1 2  and choice varie­
ties $20 to $25 per ton . Prices then went up rapidly.  
and from 1 880 to 1882  Mission grapes sol d  at from $]  5 

* 'I'he mnll l l furtl lr(' of llli rf'rnwntf'ci grnpt' j l l ir� if{ n ln 'luh' n contolid(lrahle 
;'1I11I"'ry. nml i. r;o ohl ly incrensing. R�" l\' l i lr(in No. 24, jlll!1'nll of Plnnt 
1 11"1I.,.ry. U. R. D· pt. Agr. 

to $20 per ton. The extreme prices had indeed been 
reached, and those growing grapes became rich in a. 
few years. Everybody who could possibly plant an 
acre of vineyard did so, and In a few years the pro­
duction far exceeded the demand, when prices dropped 
until In 1886 grapes brought only from $6 to $10 per 
ton. 

After years of s uccesses and reverses, shortages and 
overproductions, the industry in the East and West 
has gradually settled down to a more solid busine�s 
basis. Grafting stocks are in good demand, the pricp.s 
of grapes and wines are steadily increasing, and mUl:h 
new area is being planted in vines. The new plantings 
the last few years have been exceed ingly large. and 
there is  every Indication that they ' will  be even larger. 
It  is to be regretted that in California. where so many 
thousands of acres have already been destroyed by the 
Phylloxera, many of those making new plantings are 
not using resistant stocks. and therefore many of the 
vineyards will not live long enough to bear a crop. 
In California, and the eastern section of the country 
as well, due regard is not being paid to the selection 
of the proper varieties of fruiting sorts, and returns 
will be dhninished accordingly. This Is especially to 
be regretted. for not only should  growers. profiting by 
past experience, avoid errors previously made. but also 
improve methods wherever possible. 

F UTURE OF THE I N llrSTRIEs. 

Looking back to the middle of the last century. when 
just a start had been made. when growers were be­
ginning to believe something might perhaps be done in 
the way of a commercial grape industry. and taking 
a glance at what such States as Virginia. Missouri, 
Ohio, New York. and California have d one. especial ly 
New York and Cal ifornia. there is good reason to be­
lieve that the industry in this country may yet reach a 

development proportionate to that of other agrlcul\.ural 
interests . Achievements at expositions and on puhlic 
o('casions. however, are really far in advance of what 
has been done in the way of production. This may be 
easily seen when the product of this country is  com­
pared with that of other countries. In 1901 France 
produced of wines 1 .523 ,233 ,200 gal lons ; Italy. 1 .013 .-
7 60.000 ; Spain. 520,080.000 ; Portugal .  155:160.000 ; Aus· 
tria. 116 . 1 60.000 ; Rouman ia. 87 ,1 20,000 ; Chile. 85,1 20,-
000 ; Russia. 76,560,000 ; Bulgaria. 73.920.000 ; German y. 
60.720.000 ; Argentina. 55,440.000 ; Turkey. 50,1 60.000 ; 
Greece, 3 2.300,000 ; Switzerland.  31 .680.000 ; Unite(\ 
States. 29.500.000. and Servia. 23.760.000 gal lons. How­
ever. the industry in the United States is as yet in i t.s 
infancy. A beginning has jnst been made in a com­
mercial and businessl ike man ner to improve the meth­
ods and expand markets. Cal ifornia has produced an d 
sold annually the last ten years an average of 20 mi l ­
l ion gal lons of wine. 2 mi l l ion gal lons of brandy, and 
80 mill ion pounds of raisins. 

So far the raisin industry of this country has only 
sll pplied the small home demand of 80 mil lion pounds. 
whereas the present population . were it to consume as 
much per capita as some other countries. say Great 
Bri t.ain. would now use 400 million pounds annual l y .  
not t o  s a y  anything o f  exten ding the markets and ex­
porting to other countries. 

When it  is considered that France in 1901 produced 
1 .523 .233.200 gal lons of wine. while th is country pro­
duced 29,500,000 gall ons, and that the Golden State 
alone has a grape and wine producing area almost 
equal to the whole of France. some i dea can be formed 
of the great possibilities of the industry. 

A beginning has been mad e :  what the industry wil l  
be remains largely with those who engage in it.  No 
reason presents Itself why varieties of grapes should ' 
not be cl\lUva.teO wherever the w\10 vineR flonrlsh, 
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hild some of these are found in nearly all parts of the 
union. 

Two important l ines of work need thorough experi­
mental investigation in the near future. One of these 
is  the determination of the relative adaptabi lity of 
resistant stocks to the various types of soil found in 
the commercial grape regions of the Pacific coast and 
of the congenial ity of the leading commercial varietle!:l 
of the Vinifera type to such stocks. The other is the , 
development of varieties suitable for those d i stricts 
east of the Rocky Mountains in which the native grapes 
that have developed in New England,  New York, and 
other northern districts are not adapted to the cli­
matic conditions. The field which is in special need 
of such varieties includes the South Atlantic and Gulf 
States. With the wealth of native grapes in this region 
and the improvement of the grape already accomp­
lished through hybr idizing, it appears almost certain 
t;h.at varieties of choice quality, resistant to the fung­
ous diseases that prey upon the Vinifera and Labrusca 
types in the South , may be developed, and in the not 
distant futurE' make grape culture as remunerative and 
certain in its results in this region as it already is in 
other portions of the country. 

[Concluded from SVPPI.ElIE"T :\0. 14B4. page 23464 ]  
UNIVERSITIES : THEIR AIMS, DUTIES, AND 

I DEALS.* 
IIRA :'I (, I l E S  OF Kl'IOWLEU(lE, S \ · B.J ECTIYE TO � [ A X .  

HAVl :\"(l now expounded this opin ion as frankly as is 
consistent with the brevity imposed upon me by cir­
cu mstances, I pass to a review of other activities of the 
un i versity which usual ly do not give rise to conten­
tious difficulties. As a beginning must be made some­
where, let us begin with man. We may regard him as 
engaged in the conduct of his  own existence, possessed 
of mental faculties, directed by certain tastes, exercis­
ing mental activities, standing ( either as an individual 
or as one of a group )  in  multifarious relations with 
other men ; he is placed amid a universe, and ther� are 
the phenomena of that universe, l iving or inert, outside 
h i m .  Each of these qualities, if they may be so styled, 
gives rise to a branch or to several branches of knowl­
edge. 

Our first qual ity of maR as an existing being has re­
gard to his conceptions of the general nature of knowl­
edge and existence as such, and to the theory of his 
cond uct of h is own existence ; the branches of knowl­
edge related to those conceptions and that conduct arA 
most simply described by the titles of metaphysics and 
of moral phi losophy or ethics. 

His next quality pictured him as possessed of mental 
faculties . The range of these faculties, their detailed 
activities, their modes and methods of working, to 
mention only some of their features. give rise to the 
branches of knowledge described by the titles of psy­
ch ology and logic. In theory, there are close relations 
between logic and mathematics ; in  practice, particu­
larly the older practice. mathematics as a subject has 
usually  been derived from the study of nature. 

Man then was indicated as directed by certain tastes ; 
in this indication, it is mainly his :esthetic faculty that 
is contemplated. The branches of knowledge associated 
with the :esthetic element in man are conveniently sum­
marized in the title of the fine arts, meaning thereby 
the arts of music, architecture, sculpture, and painting, 
alike in their industrial and their intel lectual aspects. 

When we contemplate the quality of man as con­
nected with the exercise of his mental activities, not 
in the mode of the exercise but in its results, we are 
practically face to face with the intellectual oceations 
of all individuals in the aggregate. The section of 
knowledge which thus arises' is so vast that there is 
difficulty in finding a s ingle title to describe it. Taking 
account of such l imitations upon the range of this 
knowledge as are impl ied in the other activities of 
man wh ich have been explicitly recited, I shall perhaps 
most simply describe it as l iterature. 

Whell we contemplate the quality of man as stand­
ing in relations with other men, either as an i)1divid­
nal with other ind ividuals, or as a member of a com­
munity with other communities, or as a citizen of a 
state with other states, the branches of knowledge aris­
ing through these relations are languages, law, econom­
ics, and history. 

Thus far, every branch of knowledge ind icated has 
arisen through the consideration of qual ities directly 
allpertaining to the ind ividual man, either to himself 
alone or in association with others. But h is circum­
stances have to be considered. He is placed in a unI­
verse, and before there can be any real approximation 
to a fit understand ing of man and his surroundings, 
the phenomena of the unIverse must be studied in 
their facts, their laws, their orders, their significance, 
their influence. These stUd ies are vast and varied ; 
they are concerned with al l  the knowable relations 
of nature, ali\,e animate and inanimate, and they give 
rise to that immense and ever-increasing ordered body 
of knowledge usuall y  called science in general . I t  
includes all t h e  particular sciences, and these may b e  
ranged broad ly in the three classes o f  mathematical 
sdences, physical sciences , and biological sciences, the 
first two of wh ich have closer relat ions with one an­
other than ( as yet ) either with the th i rd.  

ILD! T F I C A T l O X  OF S1TUlES. 

Provis ion has to be made for the adequate teaching 
of all these branches ot knowledge, and it wi l l  be seen 
that my ideal university is growing at an alarmingly 
rapid rate. Yet the growth will have to be much great­
er, in respect even to these branches of knowledge, 

• l'nrt or :11I �llI1 1'f':-:� to t.!.f' Hom h port T.it.f'r:lry a U f I  Philt)sophi('.ul Rocicty, 
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than the statement can outline, exacting as it seeme.. 
Branches of study have been indicated as originating 
mainly in some one source or other, but any study, 
once definitely introduced into an ordered scheme of 
knowledge, may develop into issues vastly wider than 
its initial purpose. Examples occur at every turn. Lan­
guages arose in my enumeration through the relations 
between man and man ; presumably, therefore, they, 
arose for their use in oral communication. But they 
can be studied for other than utilitarian purposes. They 
may be studied organically, that is, for their ac­
cidence, their syntax, the sources of their words, the 
analogies and the differences in their methods, their 
growth and their mutations, their influence upon one 
another ; these, and similar aspects of languages, con­
stitute the science of philology, and provision will have 
to be made for its teaching. Further, I would make 
the mild remark that languages, ancient and modern, 
are the vehicle of literature in the widest meaning 
tbat can be given to the word, and a mode of teaching 
them, which is neither util itarian ( in my sense ) nor 
philological , will be required for appreciation of the 
best treasures of thought, for comprehension of the 
records of development of nations, for intell igent un­
derstanding of the civil izations of the world. 

As for languages, so for history, another of the sub­
jects that in my enumeration arose through the rela­
tions between man and man. It  may begin in our 
sc.heme as the record of the doings of particular peo­
ples ; it must develop into the history of mankind to 
which that of particular people is ancillary. The history 
made up of acts is not more important, rather it is less 
important, than the history of movements and the de­
Yelopment of political thought. Account must also be 
taken of the fine arts, moral philosoph y, religious 
thought, scientific thought, in that continuous succes­
sion which also is their history. For all these, and for 
the corresponding amplifications of other branches of 
kuowledge introduced initially in the simplest of ele­
mentary demands, provision must be made in the uni­
versity. 

OTHER BRA:'ICIIES OF K l'IOWLEIJGE. 

When all this is recognized, and when all the de­
mands thus made are acknowledged and met. then it 
might be imagined that the necessary provision 'of the 
university is complete and that she is ful ly equipped 
to discharge all her duties. Far from this being her 
happy real ity, she must afford opportunities for an­
other group of classes of knowledge of an entirely dif­
ferent kind. In the gradual elaboration of the scheme 
many useful branches of knowledge have been estab: 
l ished ; yet in their inception they have I>een estab­
l ished rather as pure knowledge, and they do not at­
tain their full Significance until they have been so or­
ganized that the amplest utilitarian tax has been levied 
on their riches. There thus must be ( to use the an­
cient word ) a faculty of theology, a faculty of (aw, a 
faculty of medicine and surgery ; though just as not all 
theology can be taught in the one faculty, for dogmat· 
ics have been excluded , so neither all the practice of 
law nor all the clin ical element::J of medicine and sur­
gery can be taught in their respective faculties in the 
university. 

Nor is this all. These practical organizations have 
been selected as being subjective to man, but they are 
not complete even within that categorical l imit. Grow­
ing academic thought has discovered that other organi­
zations of knowledge can fitly be framed ; Birmingham 
now possesses a department of commerce, Cambridge 
has just establ ished a new curriculum in economics, 
and not in one university alone has provision been 
made to meet a growing sense of the need for a depart­
ment in the history, the theory, and the art, of educa­
tion itself. 

The tale of demands is not yet ful l .  Only those 
branches of useful knowledge have thus far in the 
scheme been selected for util itarian organization 
which are most closely associated with man's health 
and man's human relations. There still remain those 
other branches of useful knowledge which. filly organ­
ized and selected, wi l l  train men to wield the forces of 
nature for the advantage of the community. Perhaps the 
most conspicuous example of such a group of branches 
of knowledge is provided by the school of engineering 
which certainly must exist in our ideal university, to 
include instruction in electrical engineering, in mechan­
ical engineering, and in naval engineering ; and other 
examples, following the wisdom of recent establ ish­
ments, will be given by a school of agriculture, a school 
of tropical diseases, and departments of particular in­
dustries depending largely upon the local ity of the uni­
versity. It l ies with the future gradually to work out 
the balance iJetween practice and training, and to set­
tle the proportion between experiment and experience, 
in the equipment for professions of the newer order as 
has been done for the professions of medicine and sur­
gery. And let me add two warnings. While the earlier 
stages in any such process continue, there is more than 
a probabil ity that old ideas as to what constitutes a 
university education w i l l  receive rather rude shocks, 
and may occasionally be staggered. I would,  very re­
spectfully, urge a caution aga inst the exclusion of any 
subject of new technical knowledge from the university, 
either actual or ideal. if  only because no man can 
foretell its possible tribute to even abstract theories ; 
I would suggest that its prudent reception in a not too 
unsympathetic spirit is a preferable mode of exercising 
the caution of academic wisdom. On the other side, 
the flery and occasionally arrogant advocates of devo­
tion to the newest learning would do well to temper 
their vehemence with intellectual charity. Before they 
came u pon the scen e. thollg;h t hall ]11'0]101111 11 1'11 ]1rohlf'ms 

which their sciences cannot touch ; after they shall 

have left it, thought will  continue to propound prob­
lems equally unamenable to their sciences. 

EXTE:'I SION OF KNOWLEIJGE : UESEAUCH. 

Hitherto, I have spoken of the university as a treas­
ury of all  ascertained knowledge which is to be given 
without stint to all qualified students coming for its 
wealth, and those who distribute this wealth are the 
professors and other teachers. But that d uty, no mat· 
ter how excel lently discharged, is not the sole duty of 
these officers in respect of knowledge ; if it were, the 
university would only be a rather glorified secondary 
school .  It is true that we have not supposed our 
ranges of study to be confined to antique knqwledge 
which is crystall ized ; on the contrary, all knowledge 
is to find its home in our university and, at the fltting 
stage, the students will be brought into contact with 
l iving knowledge, growing, increasing, and in its very 
v itality proving the greatest stimulus to the ardent 
mind. You would not be content that the estimates of 
l iterature should only be those of some bygone genera­
tion. The last word in judgment of painters and paint­
ing had not been uttered when Ruskin finished his 
great book. Almost from day to day, a chapter in the 
history of civi l ization anterior to the Greeks is being 
opened up by the discoveries in Crete. Not all the 
problems of history are solved, and their solution will 
add to the knowledge of the past, perhaps to the 
comprehension of the present. After the past week, 
you will not need to be told in detail how, in every d i­
rection, the sciences, abstract, concrete, practical, are 
advancing by leaps and bounds. Progress is the condi­
tion, it is the essence, of living knowledge ; it should 
be the very breath of l ife of the university. 

How is this progress to be secured, and the knowl­
edge of it made available?  It is manifestly the duty 
of the professors to assimilate new facts as they come, 
and to submit them to those critical reflning and con­
centrating processes which make the surviving prQduct 
some contribution to truth. But is there to be nothing 
el8e on the part of the professors ? Is it to be "all 
take and no give ?" all absorption and no prod ucUon ? 
Are they to profit by taking toll of all the thought of 
the world,  and to contribute 

'
nothing for toll in return ? 

I hold it to be the highest duty of a teaching professor 
that, up to the l imits of his powers, he should strive 
to contribute to the increase of knowledge and the ad­
vancement of truth. 

Now I know that all professorial spirit is not the 
same spirit. There is a spirit which devotes itself to 
administration ; its works deserve grateful acknowledg­
ment, and they are undoubtedly indued with the exer­
cise of power, so dear to many souls. There is a spirit 
which devotes itself to the humanizinl; and social in­
fluences that should be a feature in the l ife of a uni­
verSity : its labors are blest in a quickened v itality 
that affects the whole community. But the spirit of 
r(:search must also be there ; not alone the quest of 
facts, but the quest of truth, whieh is higher than facts ; 
not alone the love of novel thought, but the love of 
wisdom, which is the crown of thought. You cannot 
s('ellre it by regulations ; a professor will devote him­
self to research in proportion as he l ikes it, not because 
it is an expected duty. You cannot exact it from every 
professor ; but there must be a substantial amount of 
research produced by the aggregate of professors, or  
their corporation wil l  fail  to contribute its  share to the 
advancement of learning. Mc!'eover, in the absence 
of research, the university will  fail in other respects, 
for it will  be unable to exercise the profoundest of al l  
influences upon the most earnest of its students whose 
later duty it wi l l  be to carry on the torch of learning­
I mean the influence of stimulus and inspiration. 

Wil l  you let me be reminiscent for a few moments? 
When I was an undergraduate at Cambridge studying 
mathematics in all the earnest and kindly rivalry that 
is frankly and easily possible among young men who 
are friends, there was, among the professors, a group 
of four men of supreme eminence, Stokes, Cayley, 
Adams, and Maxwell. We were not ( or thought we 
were not ) sufficiently qualified by our attainments to 
attend their lectures in our earliest days ; but our 
teachers could tell us of their pOWj:lrs, their genius, 
something of what they had done or were dOing, and 
we knew that they stood among the great men of the 
world. Do you think it was a l ittle thing to young 
men at the opening of l ife that they belonged to a uni­
verSity which possessed such illustrious pioneers of 
learning? I can tell you that.  though the young men 
then knew themselves hardly worthy of entrance even 
into the court of the Gentiles in the temple of new 
knowledge, the mere presence of the great men stimu­
la ted them and inspired them along the paths which 
led to the temple. I have spoken of one group of pro­
fessors, great men in the domain of knowledge that was 
our special pursuit ; I would mention another group 
of professors possessed by Cambridge at that time, 
equally great in another domain, that of theology. 
They were Lightfoot, Y!estcott, Hort. To theological 
students I suppose that they stood for as much as did 
the mathematical group to us ; but even to those of us 
who were not theological students their achievements 
made the un iversity a more stimulating home of study, 
though we knew nothing in detail of their work. .  All 
these men are dead , the oldest of them all only a few 
months ago ; their bodies are buried in peace, but their 
names live for evermore. a treasured inheritance and 
the proud possession of the university of which during 
their l ives they were an ornament, a glory, and an 
in spiration. 

This deviation into personal reminiscence i3 un­
doubtedl y  an interruption of my main l ine of argu­
ment.  Yet t\H'S(, pal't klllar examllles of faet m ay <1') 
more than any ordered sequence of reasons could do fo,' 
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the establishment of my contention that a healthy uni­
-;orsity must contribute not merely to the diffusion of 
knowledge, but also to the advancement of learning. 

CONCLUDING REMARKS. 
I have spoken at length of some of the aspects of 

universities, and have incidentally alluded to others, 
and some have been omitted entirely. It is time, how­
ever, that my remarks should draw to a close, and so 
I leave

· 
the subject with you at this stage_ Earlier in 

the evening I confessed that the receipt of the charters 
of the universities of Manchester and Liverpool sug­
gested my subje�1. But the real reason for its selec­
tion was a desire on my part to do something by way 
of concentrating your thoughts, and, through you, the 
thougbts of others, upon the significance of university 
education, for I believe that a vigorous university can 
exercise a most beneficent infiuence upon the life of a 
nation. It certainly can play its part in so training 
men that they can contribute to the commercial success 
and the material welfare of the people among whom it 
is placed. But it can do more. The greatness of a 
people is not to be measured solely or even mainly by 
its commercial success, or the extent of its empire, or 
the vigor of its fighting powers_ Thought has its part 
in life, no less than action ; frequently it dominates 
action ; often it is more potent than action in its infiu­
ence upon the course pf civilization. In estimating the 
position of a nation in the scale of the world, not a 
little weight ultimately is attached to its devotion to 
learnin,g. The spread of learning makes for the clearer 
understanding of the nations by one another, and con­
sequently assists toward developing feelings of comity 
an d invoking the spirit of peace. Universities can do 
much as agents in the achievement of these aims as 
of otbers that are more utilitarian. They give to their 
people a wider range of knowledge and a higher stand­
ard of culture, and they can organize the genius and 
the ability of a nation so as to feed the living springs 
of action and enable it to make no unworthy contribu­
tion to the growing thought of the world. 

[Continued from SUPPLBJn:NT No. 1W, page 234511.] 
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ROBERT FLETCHER, Army Medica.l Museum, Washington, 
D. C. For preparing and publishing the "Index 
Medicus." $10,000. 
The "Index Medicus" was established in 1879, under 

the direction of Dr. John S.  Billings and Dr. Robert 
Fletcher, and discontinued in 1899, after twenty.ane 
volumes had appeared, for the lack of pecuniary sup­
port. 

Abstract of Report.-The scope of this work is very 
broad with relation to the medical sciences. It con­
tains, in classified form, month by month, reference to 
everything published throughout the world which re­
lates to medicine or public hygiene. The latter com­
prises all that concerns the public health in its muni­
cipal, national, and international relations. 

Nine numbers of the volume have been issued, and 
the volume will be complete with the January number, 
when the "annual index" will be compiled. The index 
is a very elaborate piece of work, and will comprise 200 
pages in double or triple columns. The work is of 
great value to all the medical profession, especially to 
professors in medical schools and colleges, omcers of 
health, and workers in scientific laboratories. 

The subscribers to the " Index Medicus" are chiefiy 
residents of the United States, but the list includes 
subscribers in England, Ireiand, Scotland, Canada, 
Australia, France, Germany, Spain, Portugal, Rou­
mania, Sweden, Switzerland, and Manila. There are 
now 455 subscribers. 
HERBERT PUTNAM, Librarian of Congress, Washington, 

D. C. For preparing and publishing a "Handbook 
of Learned Societies." $5,000. 
In order that the scientific investigators of this coun­

try, and especially those connected with the Carnegie 
Institution, might have an accurate knowledge of the 
agencies which now exist for the promotion of scientific 
inquiry in every part of the world, the advisory com­
mittee on bibliography recommended that a descriptive 
ca�logue be prepared of all the learned societies of 
the world.  

At the present time such information, and particu­
larly regarding the publications of learned societies, 
is incomplete and unorganized, being scattered through 
a large and miscellaneous collection of volumes, many 
of which are inaccessible and not well known. A care­
ful and comprehensive list would be of great value to 
all the librarians of the country who aim at the preser­
vation of the transactions of learned bodies. It would 
also furnish a ·  basis for exchanges. The funds for re­
search work held by these various institutions have 
special significance with reference to the activities of 
the Carnegie Institution. The plan of the handbook 
included information as to these eleven points : ( 1 )  
name o r  names o f  the society o r  institution, indicat­
ing any change which may have occurred, with cross 
references ; ( 2 )  objects of the society ; ( 3 )  brief his­
torical note ; (4 ) endowments, research funds, prizes, 
etc. ; ( 5 )  omcers of the society ; ( 6 )  membership, num­
bers, conditions and mannel· of election, dues, etc. ; ( 7 )  
meetings-their character, frequency, time and place ; 
( 8 )  communications-regulations for presentation and 
publication of papers ; ( 9 )  list of officers, with address 
of corresponding secretary ; ( 10 )  complete and detaUed 
bibliography of all regular or special publications since 
the foundatioR ·of the society, editions ( how large ? )  
t o  satisfy a l l  the above mentioned requirements ; ( 1 1 ) 
publications-conditiOns alld methods of distribution ; 
prices. 

According to the plan of work approved, the hand­
book is to be in volumes ; soCieties to be classified by 
subjects, with local arrangement, and each class to 
constitute a separate part. The following order of 
procedure has been adopted : ( a )  To prepare a list of 
societies from the exchange lists at the Smithsonian 
Institution and elsewhere in Washington, and a card 
catalogue to keep orderly record of communications ; 
( b )  to issue a suitable circular to these societies, re­
questing the desired information ; ( c )  to prepare for 
publication the material received, filling out lacunre by 
further correspondence and reference to various Eources 
of information ; ( d )  in the case of societies not reply­
ing to circular or letter, and in regard to wliich suffi­
cient information can not be obtained from printed 
sources, to adopt such other methods as the progress 
of the work may suggest. 

The first stage of this work was the preparing of a 
card catalogue of names of learned societies and in­
stitutions. Every source of information known and 
available in the Congressional Library was searched 
to make this as nearly complete as possible, at the 
same time separating ( 1 )  dead societies and ( 2 )  so­
cieties not publishing any material of importance to 
investigators. 

The second stage of the work was the sending of a 
circular letter, containing an outline of the informa­
tion required, to academies and societies dealing with 
historical and social science in Europe and North 
America. Russia and other Slavic countries, and also 
Austria and Hungary, are being treated independently, 
advantage being taken of a 

'
visit to Russia by Mr. A. 

V. Babine, of the Library of Congress. Mr. Thomp­
son and Mrs. Thompson made personal visits to Eng­
land, Paris, Belgium, Holland, and Berlin for the pur­
pose of supplementing the information obtained by 
correspondence. It is antiCipated that Mr. Thompson 
will also visit Italy and Switzerland. 

The third stage of the work, the reduction of the 
replies received to standard form, was begun in August, 
and is now going on in the office at Washington. It 
is expected that this work will  be brought to ·comple­
tion in 1904. 

BOTANY. 

W_ A. CANNON, New York Botanical Garden, N. Y. 
For investigation of plant hybrids. $500. 
Abstract of Report.-Under this grant Mr. Cannon 

worked at the New York Botanical Garden until Sep­
tember 1,  1903. He prepared a paper on the spermato­
genesis of the hybrid peas and collected material for 
thE' study of the sporogenesis of two fern hybrids. 
H. S. CONARD, University of Pennsylvania, Philadel­

phia. For study of types of water-li lies in European 
herbaria. $300. 
Abstract of Report.-The grant made to Mr. Conard 

was to enable him to examine the types of water-lilies 
in various European herbaria for the . purpose of com­
pleting a memoir on water-lilies which the Carnegie 
Institution is about to publish. He was successful in 
obtaining the requisite data, and the memoir will 
soon go to press. 
DESERT BoTANICAL LABORATORY ( F. V. Coville and D. 

T. MacDougal, Washington, D. C. ) .  $8,000. 
At the meeting of the trustees in November, 1902, 

a comprehensive plan for the encouragement of bo­
tanical researches was submitted by the advisory com­
mittee on botany ( see "Year Book," No. 1 ,  pages 3-1 2 ) . 

In carrying out this plan, Mr. F. V. Coville, botanist 
of the Department of Agriculture, Washington, and 
Mr. D. T. MacDougal, director of the laboratories of 
the New York Botanical Garden, were requested to 
go to the arid lands of the West and make such fur­
ther recommendations as might seem to them best. 
They became persuaded that the best position for the 
laboratory, considering both natural and artificial ad­
vantages, is Tucson, Arizona, and they recommended 
its establishment there and the engagement of Dr. W. 
A. Cannon to be resident investigator. 

A full report with respect to the organization of this 
laboratory and of the various circumstances which led 
up to it w1ll be published in a monograph soon to be 
printed among the publications of the Carnegie In­
stitution. 

Abstract of Report.-Messrs. Coville and MacDougal 
were appointed a committee on the subject of a desert 
botanical laboratory. 

After their visit to the principal points in the south­
western desert region, a laboratory location was select­
ed near Tucson, Arizona. 

The buUding site, water supply, road and electrical 
connection were presented by the Chamber of Com­
merce of Tucson, the cash value of these concessions 
amounting to about $1,400, and the discussions that 
took place initiating what is still more valuable-the 
hearty interest and co-operation of the citizens in the 
purposes of the laboratory. 

A laboratory building has been planned, contracted 
for and completed, the contract ' price being $3,843.  The 
laboratory has been equipped with books, apparatus. 
furniture, and supplies, at a cost of n,813.50. 

Dr. W. A. Cannon, recently connected with the New 
York Botanical Garden ( Bronx Park ) , New, York, was 

appointed resident investigator, an"d took charge of 
the laboratory September 1. He is now engaged in 

investigating the root systems of desert plants with 

reference to their special devices for the absorption 
and storage of water_ 

The privileges of the laboratory have been granted 
to Prof. Charles B. Daven port . University of Chicago, 
for ari inquiry into the morph ological an d phYRi o­
logical adjustment of desert animals to their habitat. 
Other application s  are pending. 

The committee has presented an illustrated report 
on the laboratory location, which is now in press a� 
a publication of the Institution. 
E. W. OLIVE, Crawfordsville, Ind. Researches on the 

cytological relations of the Amrebre, Acrasiere, anll 
Myxomycetes. $ 1,000. 
Abstract of Report.-Mr. Olive's work has been car­

ried on in Prof. Strasburger's laboratory in thfl Bo­
tanical I nstitute at Bonn, Germany. In order to do 
this work he reSigned his position as instructor at 
Harvard University. His studies include cultures of 
the Acrasiere and of the Labyrinthulere, which he had 
brought from America. 

Mr. Olive's report shows definite progress in his r.e­
search, and the prospect of the completion within two 
months of two papers incorporating a portion of his 
results. 
JANET PERKINS,  working at the Royal Botanical Gar­

d ens, Berlin, Germany. For preliminary studies on 
the Philippine fiora. $ 1,900. 
Abstract of Report.-Dr. Janet Perkins reports that 

she was engaged in the proposed investigation from 
February 20 to October 5 , 1903.  A catalogue of the 
Ph ilippine fiora was begun, based on various mono­
graphs and papers which have appeared in scientific 
periodicals. This work consumed much time, as litera­
ture regarding the Philippines is greatly scattered, 
and the synonymy needs a thorough clearing up. 

Among other matters that were begun were : ( a )  A 
catalogue of the various native names, ( b )  a list of 
botanical literature pertaining to the Philippines, ( c )  
the attempt to construct a type herbarium o f  Philip­
pine plants , ( d )  the determination of certain Philip­
pine plants received from the Department of Agricul­
ture, and' ( e )  the preparation of a sample copy of the 
manuscript and illustrations for the position of the 
family Marantacere. 

CHEMISTRY. 

W. D. BANCROFT, Cornel l University, Ithaca, N. Y. 
For a systematic chemical study of alloys, beginning: 
with the bronzes and brasses. $500. 
Abstract of Report.-The experimental work under 

this grant has been done by Mr. E. S. Shepherd, under 
the direction of Prof. Bancroft. They have analyzed 
the different solid bases and determined the copper­
tin-lead diagram except for the alloys containing less 
than twenty per cent of copper. They have determin­
ed the densities and electromotive forces of the an­
nealed bronze, and made a careful microscopic study 
of the same alloys. Work is now under way on the 
density and determination of bronzes cast in 'Vacuo, 
the copper-tin-lead diagram, and the making of the 
necessary analyses. A study of the physical proper­
ties of bronzes will be carried on during the winter. 
L. M. DENNIS, Cornell University, Ithaca, N. Y. For 

investigation of the rare earths. $1,000. 
Prof. Dennis has been engaged for the past ten years 

in the study of rare earths, and has accumulated a 
large amount of purified material. He proposed to 
carry on a study with special reference to Improve­
ments in the methods for determining the atomic 
masses of these substances, and for separating the ele· 
ments of the yttrium group. 

Abstract of Report.-The work under this grant was 
carried on by Dr. Benton Dales in the 19boratory of 
Prof. Dennis, of Cornell University. Dr. Dales has 
submitted a report on the ammonium carbonate and 
acetic acid method of fractionation. The source of the 
rare earths used in the work was xenotlne, essentially 
a phosphate of the yttrium group of earths from 
Brazil. The work is unfinished, owing to Dr. Dales 
having resigned his pos ition at Cornell University 
before completing it. Three-fourths of the grant was 
used. A paper containing the results of the investiga­
tion, as far as obtained, was transmitted for publica­
tion. 
H. C . . JONES, Johns Hopkins University, Baltimore, Md. 

For investigations i n  physical chemistry. $1,000. 
Abstract of Report.-Under the direction of Prof. 

Jones, Dr. F. H. Gatman began work October 1, 1903, 
by investigating certain apparently abnormal phen­
omena manifested by concentrated solutions of elec­
trolytes in water and other solvents. They expect to 
be able to report considerable progress by the end of 
the year. 
H. N. MonsE, Johns Hopkins University, Baltimore, Md. 

For researches on osmotic pressure. $1,500. 
Abstract of Report.-Prof. Morse reports that the im­

mediate problem to be solved was the development of a 
practical method for measuring osmotic 'Pressure. 
Although osmotic pressure has been recognized for 
twenty-five years as one of the great forces of nature, 
there have been no direct measurements to furnish 
an adequate experimental basis for the laws supposed 
to govern it. Prof. Morse has been engaged for several 
years in attempting to overcome the difficulties which 
lie in the way of quantitative measurements of osmotic 
pressure. He states the problem under three heads, 
as foJlows : ( 1 )  The preparation of a siIitable semi­
permeable membrane, ( 2 )  the overcoming of the me­
chanical difficulties in assembling the different parts 
essential to the complete osmotic cell,  and ( 3 )  the 
production of an efficient porous wall on which to de­
posit the semipermeable membrane. 

Prof. Morse has succeeded in solving the problems 
designated by ( 1 )  and ( 2 ) ,  and the work since Oc­
tober. 1902,  has been prosecuted by him and Mr. J. C. 
W. Fraser, working in the laboratory of the Johns 
Hopkins-University. They }l av.e found it necessary not 
only to work out theoretical ly.  but also practically, the­
problem of the production of a suitable porous wall, 
neceSSitating the molding of the clay under srea� 
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pressure in order to give the cell wall a higher and 
more uniform degree of compactness than is secured 
by the usual methods of the potter, and to remove 
thoroughly the air blisters and cavities which render 
most porous walls unfit for experimental work in 
osmotic pressure. Their attention was, therefore, 
turned , in the second place, to the uevising of ap­
paratus for the forming of the clay vessels under 
pressure, with the resul t  that they now possess two 
pieces of apparatus which work to entire satisfaction. 
They next proceeded to tal<e up the problem of baking 
the clay vessels, and devised an electric kiln which 
was eft'ective and well adapted to general use in the 
laboratory. They are now ready to begin the making, 
baking, and burning of porous cells. 
A .  A. Non;s, Massachusetts Institute of Technology, 

Boston, Mass. For certain chemical investigations. 
$ 2,000. 
Abstract of Report.-The work under the direction 

of Prof. Noyes, on the electric conductivity of salts and 
aqueous solntions at high temperatures, has been in 
progress for several months, with the assistance of 
Dr. William D. Cool idge. M uch of the time has been 
given to the construction of an eft'ective platinum­
lined conductivity cell or bomb, suitable for exact con­
d uctivity measurements with aqueous solutions up to 
306 deg. or higher, and in other preparatory work. 

Now that the serious difficulties in the production of 
the conductivity apparatus, suitable for measurements 
at high temperatures and pressures, have been over­
come, and the possibil ity of obtaining accurate results 
has been demonstrated by a series of determinations 
extending with a few salts up to 306 deg.,  it  is highly 
desirable to extend the measurements to salts of other 
types and to acids and bases, and to the critical tem­
perature of 360 deg. This work is very difficult  and 
it will be necessary to continue it for a number of 
years before it  will be completed . 

Two other researches for which the aid granted 
waH employed were begun in September with the as­
si stance of Dr. Herman C. Cooper and Yogoro Kato. 
1' 1 1 1-:0. W. RW H A IWH , Harvard University. For inves-

tigat ion of values of atomic weights, etc. $ 2,500. 
Abstract of Report.-Prof. Richards has submitted 

a memoir about to be published hy the Carnegie I n­
sti t ution, containing the records of his experiments on 
a new method of determining compressibi lity. By 
means of this method the cc.ll1pressibil ity of bromine, 
iod ine, chloroform. bromoform. carbon tetrachloride, 
phosphorus,  water and glass have been determined 
over a range of 700 atmospheres: 

Besides the continuation of the preceding work, 
several other invest igations are in progress , assisted 
by this grant. One of these concerns the eft'ect of 
pressure on the electrochemical solution tension of 
metals ;  another concerns the heat capacity of solu­
tions and another the atomic weight of sodium. 
J. B I S HOP TIXIlLE, I l l inois College, Jacksonville, I l l .  

For continuing investigations on the derivatives of 
camphor and al l ied bodies . $500.  
A hHt ract of Report.-The worl, under this grant was 

not hegun t i l l  late in the summer. A number of bases 
h a \'f�  heen tested as to their power to undergo conden­
�;a t ion with camphoroxalic  acid and its ethylic salt. 
EX1 Jel'i ments have also been made to obtain further in­
formation as to the possible presence of hydroxyl 
g)'Oll ps in camphoroxalic  acid , with encouraging re-
sults. ( To be continued. ) 

THE PARI S AUTOMOBILE SHOW . •  
Dy the Paris Correspondent of the SCIENTU'IC 

A �1 t;n l ( ' A l'\ .  

'1' 1 1 1-; �i xth annual A utomobile Show, held in Paris 
from I he 1 0 th to the 25th of last December, was no 

,. }for i l l m�tra t i onH mentimlt'(l in thiH article, sec tbe current number of 
lhe BeIEN','IFIC A x t;lnCAN. 

doubt the largest exhibition of the l\ ind whidl has  ever 
been held In Europe. The main floor of the Grand 
Palais was devoted to the stands of the dift'erent auto· 
mobile firms, most of whom exhibited their new 1904 
machines for the first time. The exhibits, as a whole, 
showed general progress in the perfection of eletai ls, 
and only here and there was to be found a real 1I0vei ty 
ill electric or mechanical methods. Some of the latter 

the lever and cuts down the gas inlet to the motor. 
A n other novelty of the Delahaye automobile is a new 
g('ar-changing box with a double sliding gear. 

A second engraving shows the new motor a s  de· 
s igned for an automobile launch. I n  ordel' to make 
it easy to reach the inside of the motor, placed as it 
i,; in the bottom of the boat, the cra:!k case opens 011 
a h inge on one side so as to aliow an easy in· 

\ 
, 

\ 
\ 
13 

FIG. 1. -RENA ULT C A RH U R E'r E R. 

are of great interest as showing the di rection in wh ich 
improvement may be looked for in  the future. A fine 
col lection of automobi le boats shows that the allp l i­
cation of automobile motors to launches has ma(le 
gl eat progress during the past year. The baseme'lt 
was devoted to stat ionary gas and gaso l ine engines, 
of which there were a great variety. most of them 
oE-ing of the well-known types. A few of the l ead in .'� 
f(,atures of the show will be mentioned at presell t. 
leaving a more detailed description for a succeeding 
article. 

m;LAHA Yt; TOl' I I I X (J  ( 'Alt A�IJ  L A I ':\' ( ' I I  :I[OTO I t .  

The. chassis of the new Delahaye automobile is shown 
in one of the engravings, and represents the latest 
progress in the automobi le  l ine. The four·cyl inder mo­
tor wil l  develop 24 horse power and runs at 1 .100 R. P. 
M. One of the improvements of the 1 904 type is the 
new form of carbureter, the detai ls  of wh ich have not 
as yet been made public. I n  front will he observed the 
compact method of mounting the governor, water 
pn mp. and ignition contact-box . The first two are 
driven from a gear which is mounted on the end of the 
main cam shaft of the motor,  whi le  the ignition box 
is fixed on the end of the same shaft. The governor 
acts upon the carbureter by means of a level' and 
spring, and regulates the gas inlet to the motor by 
means of a valve. The carbureter is placed at the 
side hetween the two pairs of cyl inders. The regu lating 
ac tion has been well designed . As soon as the flywheel 
clutch is thrown out. the speed of the motor rises and 
the governor balls fly apart. This action operates 

SIJection of the inside.  The present motor has two 
cyl inders and gives 12 horse power, running at 1 , :WO 
to 1 . 5\10 revo i l l t ions,  The pump is now placed be­
low the motor and a d i fferent form of carbureter is 
used . The gas in let is varied by the governor or by 
hand regulation.  A novel method of transmission from 
the motor to the main shaft is  employed. The cone 
c i ll tch is  combined with the d i ft'erent ial in such a way 
that hy t i ghten ing a band brake upon the d ift'erential .  
the aux i l iary bevel gears of the latter are blocked and 
the shaft is t urned in the reverse direction. 

Fe )l ' I !. I O oI HOX )·;X I ' A :; :-; I B J .E-I ' I ' J . U; Y  TO l : IO X !i ( · A R .  
The Fou i l laron a u t omobi le uses a pair of expan­

sible pu l l eys to tramimit  the movement from the 
motor to the rear. and thus d ispenses with t he 
change-gear box. The two expansible pul leys are 
connected hy a leathel' belt of special construction. 
The pul leys are formed of two conical wheels,  the 
S 1)01(e8 of wh ich fit into each other like the inter­
lo('ked fingers of a pa ir of hands. thus forming a pll l ­
ley of triangular section. One of the halves is mov­
able.  anel ,  by s l id ing it baek and forth,  the d iameter 
of the pul ley can he varied at w i l l .  The , same lever 
shi fts both pul leys. mak ing one larger and the other 
smaller. and vi( 'e 1'el'Sa, thus I,ceping the belt length 
t lw same. In th is  way the speed of the car ('an he 
eas i ly  an;! quick ly  varied without the friction 10Hi! 
which is found in ord inary gearing. anel i nsteael of the 
three or fou r speeds wh ich are obtained in the uSlial 
t ra nsmis�ion . the speed can be varieel gradual l y  and 
w i thout ,.;h ocl(s within the desired l imits. 

Fla. �.-R}t;l" AULT TRANSM I SSION Wl'l.'U QO Y tl R  
REMOVED, 

Fw. 3.-S I D E  V I E W  OF R � N A U L'r 'I'RANSMISSION, S HOW­
INti NEW CONTROLLING A RRANGE MENT AND UNI­
VERSAL .JOINT OF DRIVING SHAFT ON RIGHT. 

© 1904 SCIENTIFIC AMERICAN, INC.



JANUARY 30, 1 904. SOENTIFIC AMERICAN SUPPLEMENT No. 1465. !348 1 
In the new model of the I" oui l laron car the ex­

Ilanding pul leys are placed transversely on the chas­
sis, one of them being on the motor shaft. and the 
other being connected throngh a universal ly-jointed 
driving shaft with hevel gear drive on the l ive rear 
axle_ 

The type of eal'lnl l'etel' whieh is used on the new 
Rl;nault mach ine is shown in the diagram, Fig. L 
It is of the float-feed. atomizer type, but contains some 
novel features which have made it  very successful .  
With the carbureter i s  combined a revolving valve for 
n:gulating the air-admission for the explosive mixtu re, 

FIG. 4. -RE� A U J.T I N L E'r \' A L V E. 

FIAT JlfOTOR FOR Sl'n:o.f A R f N F.  nO A T R .  
One of the novelt ies which attl'aclell eonsi (lerable 

attention was the large 1 50-horsepower gasol ine motor 
wh ich is intended to be used on a submarine boat i n  
the I tal ian navy. I t  is built b y  the Fiat Company, 
which is the lead ing automobi le fit-m of I taly.  The 
motor was ordered by the Minister of War for use 
on one of the new submarines, as experiments are now 
bring carried on i n  this direction. The motor is of 
the fOUl'-cylinder pattern and mal<es 600 revol utions 
per minute. The cylinder bore is about 12 inches. As it 
is difficult  to start such a large motor, recourse is had 
to a dynamite cartridge, which �ives the desi red ex­
plosive force for starting. The cartridge is  lilaced in 
a socket adapted for the purpose at the top of ori'e .  6f 
the cylinders, and is fired by operating a lever. Be­
fore making the explosion, the compressiol'l is rclieved 
by a lever in the rear. A magneto ( noticed in front ) 
i:'1 used to give the ignition sparl" and one- -of thfl 
p(,culiarities of the present mot01' is that the 

'
moment 

of ignition can be varied ; as the magneto is  dli ...en by 
special gearing on the main cam shaft. The 'ieal' i s  
mounted s o  a s  t o  b e  d isplaced upon the shaft by the 
ac:t ion of the governor bal ls.  and in this way the rela­
t ive position of the armature to the motor strol(e iil  
varied according to the motor slleed . The second cam 
sha ft in the rear carries a bal l governor.  which acts 
u ron the mlet of gas to the motor. 

TH E 1 I �: :>; A I · I .T 1 . 1 < : 1 1 '1' ( " .\ 1 : " .  

and also a second valve for admitting a greater or less 
quantity of the m ixture to the motor cylinders. The 
constant-level feed ing device consists of a hollow cyl­
iTHl rical float, formed of sheet copper ( 1  in the d ia­
gram ) ,  contained in the outer chamber, 2, which h9ltls 

T 

F I R ST SPEED. 

weigh t of the cy l inder. As lhe gaso l i ne is ��onslml"' l  
in the motor, the

' 
float falls until it comes to bear upon 

the levers and thus re-opens the valve, so as to let in 
a fresh supply. 

Under the valve is d isposed the conical chamber, 5 . 
I t  carries a serew plug, 6, on the righ t ,  wh ich· serves 
to attach the pipe connecting with the gasoline tank.  
At the bottom of the chamber is placed a screw-cap, 7 .  
s o  that by unscrewing i t  the chamber can b e  cleaned 
out easily. This part of the carbureter serves for the 
deposit of auy impurities or sediment which the gaso­
l ine might contain. A wire-gauze screen, 10, serves to 
strain the liquid before it goes to the float chamber. 

The gasoline passes from the float reservoir to the 
body of the carbureter which contains the atomizer, 
11, the piston valve, 12, for varying the admission of 
gas to the motor. and the revolving valve, 13,  wh ich 
adds a fresh supply of air to the explosive mixture. 
The suction of the motor through the tube, C, causes 
the gasoline coming from the float-chamber to form a 
spray at the atomizer nozzle, as usual, and ai r  is also 
drawn in from the outside through the air-inlet tube 
A. The mixture of gasoline vapor and air then passes 
above the atomizer to the upper chamber, B. In the 
Renault carbureter this chamber communicates with 
the motor inlet tube, C. through the med ium of a re­
volving valve, 1 2, wh ich has a set of open ings at the 
top and bottom. The top opening controls the supply 
of explosive mixture to the motor, while the lowt'r 
opening !.:ommunicates with the air-inlet tube, A ,  anll 
allows an additional quantity of air to be added to 
the mixture. so as to vary the carburetion. The eyl­
inder is revolved by means of the shaft, 14, which is 
operated by the governor of the motor_ A spring. 
noticed on the right-hand end of the rod, serves to 
keep ihe valve opened to the maximum point ; ancl 
under the action of the governor it is closed more 
or less , accord ing to the needs of the motor. The 
driver can also ad upon this valve hy a pedal Imown 
as the "accelerator pedal ,"  which opens the valve and 
inereases the spee<'l of the motor. 

The circular val ve.  1 3 .  which is mounted in the air­
inlet tube, serves to regulate the quantity of ai r sent 
into the upper chamber, B. It  is turned about hy a 
short lever which is connected by a rod with a hand 

SECO N D  PEED. 

Among the most successful of last year's racers 
must certainly be counted the Renault  car. which made 
such a brilliant record in the Paris-Madrid race, com­
ing in first in the l i ght-car class and second in the 
general classificat ion . This car is bui l t  e i ther as a 
l ight car or as a voiturette. using a four-cyl inder and 
a two-cylinder motor respectively : otherw ise the gen· 
eral d isposition of the parts is about the same in each . 

FIG. 5 . -DIAGRAMS OF R EN A U LT T R A � S M ISS JO X. 

The designs of the motor, the gear-box, and differ-

o 

_ �-_ne � -�-

the gasoline. The float rests upon the outer ends of a 
}lair  of levers, which are pivoted in the center to 
a vertical cylinder that moves up and down in a tube 
below the float. Whl'n the float bears upon the levers, 
it  causes the cyl indrical shaft to rise, but when it is 

FIG. G,-PLAN VIEW OF THE N EW RENAULT T RANSMIRSION. 

entia:1 remain about the same as in last year's type, 
hilt a number of important changes have been made 
as regards the minor parts . and these have con­
t.rlhuted not a l ittle t.o the success of the racing car. 
The present descri ption relates to the l ight car using 
the four-cylinder motor. 

l ifted off the levers. the weight of the cylinder causes 
it to drop. At the end of the cylinder is fitted a conical 
piece, 3, which acts as a needle valve to open or close 
the gaSOl ine opening below. When the gasoline arrives 
in sufficient quantity ( through the lower tube 6 )  to 
make the float rise, the needle valve is closed by the 

lever just under the main steering wheel of the vehicle. 
By operating this lever. the final proportion of gasoline 
and air can be varied. 

One of the novelties which has been specially re­
marked in this year's type is the device employed for 
operating the inlet valves of the motor. These valves 
arc not operated mechanically, as is now becoming the 
practice, especia l ly  on the racing machines, but they 
are nevertheless arranged so as to offer a greater or 
less resistance to the admission of gas, by means of 
a device which is  mounted on the valve, and which is 
suitably connected to a small lever underneath the 
steering wheel. In this way the admission of gas to 
the motor is varied without using a throttling valve 
on the inlet pipe. 

The device which has been adopted is shown in the 
section ( Fig. 4 )  representing the cylinder head, the 
gas inlet pipe, and one of the valves. Each of the 
four admission valves of the motor has the same 
mechanism. The valve is provided with two springs. 
one l ight and one heavy, which work against eaeh 
other. The inner or small spring, 1 0, is the IIsnal 
spring which forms part of the valve mechanism and 
SHves to keep the valve held up against its seat. The 
valve, 15, is guided by its rod which moves up and 
down in the fixed guide-piece, 16 .  The small spring 
bears up against the stop-piece, 1 9 , which is mounte(\ 
on the upper end of the rod. At the lower end the small  
spring does not bear directly upon the support, 16 ,  as 
is ordinarily the case. hut against the bottom of a 
thimble, 12 ,  which surrounds the val ve rod . ( The 
figure shows the thimble ly ing against the support. hut 
it is usually separated from it. ) The thimble in tU I'1I 
is  supported upon the large spring, 3. whose action 
tends to oppose that of the small spring. as will hI' 
observed from the fact that the large spring bears 
helow upon the fixed support and tends to lift thn 
thimble containing the small spring_ If the th imble  
were not pressed down by the cap, 14 ,  carried on the 
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main rod, 1, the large spring would t'OIllIH" 'HH t he 
smal1er one completel y  and thus block the valve lIpon 
it::; seat. 

In order to vary the action of the valve, i t  suffices t.o 
push down the rod, 1, to a greater or less degree. By 

zo 

RtJ 

t wo ::;par l, IllugH of a ::;et are each connected to one of 
the binding posts. The other pOi.Its of the spark plugs, 
bfillg fastened in their shel 1s,  of course are in contact 
with motor. In this way the two plugs are in series on 
the secondary circuit, and the motor acts as a connec-

.1 (0 
T n/ert:ltptu: 

' 8  1:(' 

8 

/i'6 
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FIG. 7 .-ARRAN G EM ENT O F  I G N I T I O N  SYST E M  OF T H E  
RE� A U L'r CA RS. 

80 dOing, the cap , 14, wi I I  ('om press the large spring 
more or less, and thus take its action off the small 
spring, setting i t  free and al10wing the valve to op· 
crate. If, as shown in the figure, the rod is pushed 
completely down so as to bring the thimble against the 
fixed support, 16. the effect of the heavy spring wi l l  
be  entirely suppressed, and the  valve wi l l  work nor­
mal1y under the action of the l ight ::;pring. By ex­
erting a greater or less pressure on the large spring, 
the rate of gas admission to the motor can thus be 
varied at will  from zero ( in the position shown ) up 
to the maximum. A hand lever mounted below the 
steering wheel is  suitably connected with the rod, 8 .  
The latter operates the lever, 2, which acts upon the 
rod, 1 ,  through the set-screw. 5. 

The device is protected by the cylindrical brass cap, 
6, which also holds the bracket for the lever. This 
mf'thod of regulation has proved quite satisfactol'y and 
the motor is easily control1ed by means of the hand 
lever. One advantage to he noted is  the comparatively 
noiseless action of the valve. as the shocks are taken 
up by the large spring, which acts as a cushion. 

tion between the two. The spark is thus formed sim· 
ultaneously in the pair of plugs. 

The accompanying diagram, Fig. 7, shows the dis­
tribution of circu its .  To the right are the two batteries 
of accumulators. In the center is the box contain-

the lIIotor. Bearing 011 t ill' (,am aI'e two ::;mal l  iu­
sulated brushes, 7 and 8, which are pressed against it 
by springs. The brashes are fastened to the binding 
posts, 5 and 6 .  Each of the binding posts is cou· 
nccted with one of the ignition circuits. 

The Renault chassis for 1904, which have been 
lengthened to accommodate the new style bodies, are 
of three different types. These consist of a 7. 10, and 
14 horse power chassis.  The 10 and 14 horse power 
chassis are fitted with motors like those used on the 
shorter chassis of the 1903 model, while the 7-horse­
power chassis is fitted with a new motor having sev­
eral i mprovements. These three types of longer 
chassis have a perfected transmission, of which the 
fol lowing is a description : 

The Renault transmission ( Figs. 2. 5, and 6 )  con­
sists of two parallel shafts. The main shaft, which is 
in line with the motor crank shaft, is in two parts, ont! 
of which is squared, has two sliding gears, A and E, 
mounted upon it, and terminates in a miter gear, H ;  
while the other carries a similar miter gear, H', and a 
spur gear. D, within the gear case, with the bevel 
driVing pinion on the outs ide. 

The two parts of this main shaft can be joined 
through the miter gears. thus making a direct drive 
011 the h igh speed. For the first and second speed and 
the reverse, the miter gears are separated, as shown 
in the photograph. 

The secondary shaft carries three gears. B, G, and 
O. which give the necessary speed reduction between 
the frollt and rear portions of the main driving shaft. 

The first speed is obtained through gears A, B. 0, D ;  
the second through E, G. O. D ;  and the third. by slid­
ing A and E unt i l  the miter gears H and H' mesh, 
which gives the d irect drive. 

The novelty of the transmission l ies in the fact 
that the gears A and E do not slide into mesh with 
the gears B and G. as is ordinarily the case in similar 
transmissions, but that they first move in l ine with 
B and G, after which the latter are moved up against 
them until the teeth come into mesh. 

These two movements are obtained ( see Figs. 3 and 
5 )  by a single lever. on the shaft of which. T, is a sec­
tor, N, having bevel teeth which mesh with the bevel 

The four-cylinder motor is provided with a new sys­
tem of ignition. As usual. accumulators . ind uction 
coils, and spark plugs are used. but the new disposition 
uses only one-half the number of parts which are gen­
erally needed for a four-cylinder motor. and requi res 
tut two induction coils in place of four. The revolving 
cam which distributes the current has but two con­
tacts instead of four. This simplification is based on 
the p03sibility of making the ignition in two cylinders 
at a time. 

LO W ER SIDE OF DECA U V ILLE C H A SSIS, S H O W I � G  A RRANGE MEN T O.l!' 
MOTOR AND TRANSMISSION GEAR ON APRON. 

If  we consider the pairs of cyl inders 1 and 4 ,  2 and 3. 
when in one cylinder of the pair the piston is in 
the position ready for the ignition, in  the other it 
is at the end of the exhaust stroke. There is therefore 
no drawback in malting the ignition sparl, in  the latter 
cyl inder. This disposition al10ws ot mak ing the spark 

lng the two induction coils. The two-way switch. 1, 
mounted on the side of the box allows of using one or 
the other of the batteries ; the second battery acts as 
a reserve and is thrown in only when the first is ex­
hausted. Each battery contains two cells which are 
mounted togethl'r in a sheet-metal case. At the top 

T H E  FOUILLARON C H A Sfl I S. 

simultaneously i n  each pair of cylinders. and thus 
uses only two induction coi ls and two contacts at the 
sparking-cam. The induction coi l ,  in place of having 
one of its wires grounded on the motor. has the two 
ends of the secondary coil connected to two insulated 
J>lndlng-posts mounted on the containing box. The 

of the induction coil box will be observed the two 
vibrators. 22 and 24. One of these is seen in detail 
underneath . In the center is the revolving contact·cam 
wh ich is driven from the motor shaft. It  makes the 
contacts for the two pairs of cylinders. The cam caT­
ries a metal strip, 4, which is in electrical contact with 

pinion, M, on the same shaft with a gear, L. This gear 
meshes with a pinion, K, on the operating shaft. I, 
which has, near one end. a spiral groove, and near the 
other a cam, 0, which moves the rack, P. The for It, 
F, which slides the gears, is mounted on a sleeve. A 
pin projects from this sleeve into the spiral groove, 
and, as the shaft 1 is rotated, it necessarily follows 
the groove and moves the sleeve in one direction 
or the other, according to the direction of rotation 
of I. In this manner, the gears are shifted, while 
the cam, 0, acting on the rack, P. and its pinion, 
causes the eccentric bearings of the secondary shaft 
to rotate in either direction sufficiently to move this 
shaft away from or toward the main shaft until 
the gears are out of or in mesh. To produce the reo 
vl'rse, an intermediate pinion, S, is brought into mesh 
with gears A and B, as shown in the diagram, F 'ig. 5. 

The rotation of the shaft. 1, which was formerly ac­
complished by a toothed sector placed outside of the 
transmission gear case. and in a special mandolin­
shaped case, is accompl ished in the new model. here­
with illustrated. by the bevel-toothed sector, N, placed 
in the interior of the gear case proper. and meshing 
w ith the bevel pinion. M. ( See Fig. 3 . ) 

The operation of the change speed lever is made easier 
by this arrangement of the parts ; and, moreover. the 
placing of the transmission gear and its operating 
mechanism in a single case presents numerous advan­
tages from the point of view of assembl ing and dis· 
assembling their various parts. as well as for the 
quick and easy in3Pection of the same. 
IMPROVEIJ FRA M E  CO:"\ STRrCTIO� ON TilE I JEC Al"VIT.LE CARS. 

A method of automobile construction which has been 
adopted by the Decauville Company,  of Paris. is l ikely 
to prove of great practical value on account of the dif­
fCrE-nt advantages it possesses in the way of si mpl icity 
as well as solidity. Shocks can be stood much better 
by the motor an d mechanism with the new cOD Etruction. 
wh ich applies to the method of forming the protecting 
casing of the mechanism and of mounting it upon the 
chassis. The main feature of the new construction 18 
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thp use of a single casting to form the lower half of 
the crank case and gear-changing box. I n  most auto­
mobiles ihe motor is mechanically separated from the 
gear box, and under the shocks of the road each of 
these parts, which are the heaviest on the cal', is l ikely 
to take a different movement and in this way cause 
an unequal strain on the mechanism. In the present 
construction this difficulty is overcome by building the 
motor crank case and the gear box i n  a solid piece, 
so as to avoid any displacement between them. 

In the illustration, which shows the under side 
of the new DecauvlIIe chassis, wil l  be noticed the dis­
position which has been adopted, and which seems 
to be one of the most striking improvements in recent 
automobile practice. The bed-casting above mentioned, 
which forms the lower half of the crank case and gear­
box, is mounted in the center of a large pressed steel 
plate which supports it on the chassis. The casting flts 
into an opening cut out of the plate, and is solidly held 
down ,by bolts passing through the flange. Aluminium 
is used for the casting. This has a pair of depressions 
in front for the cranks of the motors. The large semi­
cylindrical depression next to these serves for the 
flywheel and frict ion clutch, which are mounted to­
gether. The rear part forms the lower half of the 
gear box. 

'rhis arrangem�nt gives an absolute rigidity in the 
transmission of the power to the rear, no matter what 
may be the jarring of the chassis when subject to the 
siJocks of the road. In this way all sticking of the 
bearings is avoided, and it is well known that the 
sticking, even though sl ight, absorbs a large part of 
the energy which is transmitted by the motor to the 
rear wheels, owing to the h igh speed at which the 
shaft revolves. The universally-jointed shaft which 
connects the transmission with the differential mount­
ed on the rear axle is outside the gear box. 

Another new fcature of the DecauviIle car which 
seems highly practical is the use of the large stamped 
steel plate which serves as a support for the above out­
fit. The plate is riveted to the channel-bars which form 
the frame of the chassis. It  has a small rectangular 
opening for the shaft of the steering wheel, which 
passes through it. The increased solidity obtained by 
the use of the large plate instead of cross-bars to sup­
port the mechanism is at once obvious. The trials 
which have been made at Paris with the new system 
show that it bears out all that is claimed for it, and it 
may be ranked amon""g the leading improvements. in this 
line. 

THE DARRACQ PIIESSED STEEL FRAME. 

The Darracq Company have gone one step further, 
and have brought out a complete pressed steel frame 
like the Decauville but having the "apron" that holds 
the engine and transmission integral with the frame 
instead of riveted to it. The Darracq frame was one 
of the features of the show, and it is a good example 
of the possibil ities of pressed or stamped steel con­
struction. 

ELECTRICAL VISION. 

THE various methods which have been proposed 
from time to time for transmitting sight electrical ly 
have been studied by M. A. Nisco, but they seem to 
him to lack certain necessary features. He has there­
fore devised the following system, which he believes to 
be practical. A sensitive screen is prepared by coat­
ing a metall1c net with some insulating gum. I nto 
the meshes of this net copper wires are inserted before 
the insulation hardens. After drying, the surface is 
dressed off with a file, and is then coated with selenium, 
thus forming a sensitive connection between the wi res 
and the net. The screen prepared in this way is 
treated to crystallize the selenium, so as to bring i t  into 
the proper sensitive condition. The copper wires which 
terminate in the screen are then led into an ebonite 
cylinder, and pass out through holes corresponding 
in pOSition to their termination in the sensitive screen. 
These holes are arranged in spirals in such a way 
that a metall1c blade which revolves around the cylin­
der successively makes contact with every terminal. 
The blade is  revolved about the cylinder at a speed 
of 600 revolutions per minute, so that every contact 
is repeated ten times a second. From the blade and 
from the wire net of the sensitive screen, wires are led 
through a battery and to a telephone receiver. If a 
picture be thrown upon the sensitive screen , and the 
blade be revolved about the cylinder, a varying current 
will be sent through the telephone, t he i ntensity of 
which will vary with each contact, according to the 
i ntensity of the light fall ing upon the corresponding 
section of the screen. This telephone by means of a 
sensitive carbon microphone, repeats through the trans­
mission line the current variations produced by the 
apparatus just described . At the receiving station a 
second telephone repeats the variations in current 
through a second microphone in a local circuit ar­
ranged to produce a spark. The intensity of the flpark 
at any instant corresponds to the intensity of i l lu­
m ination of a particular part of the selenium screen . 
This spark-gap is placed within a cyl inder having 
spiral slots, and the slotted cylinder revolves in syn­
chronism with the contact blade at the transmitting 
station. This arrangement throws the light of each 
spark on such a part of a receiving screen so as to 
produce an il luminated image similar to that thrown 
on the sensitive receiving screen. The method can 
only produce variations in illumination . It requires 
two wires, one for synchronizing the moving parts, 
and one for transmitting the varying current.-Electro, 

TRADE S U GGEST IONS I.<'ROM U NITED STATES 
CONSULS. 

Orange Boxes for Paraguay,-I submit, for the infor­
mation of the Department of Commerce and Labor, an 
account of the active interest that i s  being displayed 
by the orange growers of this country for the develop­
ment of the orange business and the cultivation of the 
trees. I do not think that with the present system of 
exporting oranges they will ever be able to send them 
to North American or European markets ; still ,  there 
is  an enormous exportation to the countries south of 
Paraguay. 

With a view to changing the methods of exportation, 
a number of the growers have spoken to me of the 
systems employed in the United States, especially in 
the State of California. They would be glad to obtain 
catalogues of orange-box manufacturers, with prices 
of boxes already made, but lmocked down f. o. b. New 
York, or, better stil l ,  f. o. b. Buenos Ayres. At the 
same time, they would be glad to get such information 
as these box manufacturers or such other parties en­
gaged in the fruit-packing business could give them 
that would assist in  improving this branch of trade in 
Paraquay. I believe that if the boxes, which neces­
sarily have to be of very light wood, could be obtained 
at a reasonable price large quantities would be pur­
chased. Although there exists in this country a great 
amount of timber, it is principally hard wood. 

In addition to the boxes, they would be glad to get 
some catalogues and information on classiflers or ma­
chines for separating the oranges preparatory to box­
ing. 

The Paraguayan orange is one of the best on the mar­
ket in Buenos Ayres and Montevedio, particularly those 
which are grown in the higher portions of the country, 
called the cordilleras, famous for their superior qual­
ity, sweetness, and flavor. 

The system of exporting oranges now is very crude 
and contributlls more to the destruction of the fruit  
than to its preservation. They are hauled for miles 
in carts, in which they are loaded in heaps, to the 
point of embarkation on the river. There they are 
piled up on the steamboats, whither they are carried i n  
baskets on the heads o f  women. 

In spite of this crude way of exportation, there is a 
very large business done annually. If the improved 
boxing and packing methods of the United States 
could be adopted here, as I believe it will  be, the trade 
would advance, whereas now thousands of oranges rot 
on the ground. 

In this country the oranges seem to have no pest 
enemies except the locusts, which v isit Paraguay about 
every seven to ten years, so I am informed. 

Parties interested in this matter will ki ndly send 
to this consulate any information pertaining to the 
orange business.-John N .  Ruffin ,  Consul at Asuncion, 
Paraguay.

' 

Brazilian Imports .-Das Handels Museum of August 
6, 1903, says : 

"Brazil imports pig iron from Belgium and Great 
Britain, cast-iron sewage pipes from Belgium, galvan­
ized water pipes from Germany, rails from France, 
while i ron bridges, which the government uses in road 
building, come mainly from Germany. The steam en­
gines used on the coffee plantations come mostly from 
Great Britain. In imports of unm,anufactured i ron and 
industrial articles, such as i ron rails, Germany leads. 
The better qual i ties of hoes come now from Great 
Britain, and the better grades of axes are imported 
from the United States. Shovels and spades come part. 
Iy from Germany, but mostly. from Great Britain ; ham­
mers and tongs, from Germany ; the cheaper grades of 
wood knives from Great Britain,  while the better 
qual ities are imported from Germany. Zinc and solder­
ed sheet-iron buckets come from . Great Britain ; enam­
eled iron utensils and sheet-iron wash basins, from 
Germany ; while metallic and enameled plates and gal­
vanized kitchen utensils are imported from Great 
Britain. Enameled cast-iron pots come from Germany. 
All kinds of iron house fixtures were formerly im­
ported from the United States, but now come from 
Germany. Bolts and nai ls come from France. For­
merly barbed wire was i mported from Germany, but 
now comes mostly from the United States, Great Brit­
ain, and Belgium. Wire nails are no longer imported, 
but are manufactured in the country. Tinware is im­
ported from Great Britain ; i ron wheelbarrows from 
the United States, while plows are partly German, but 
mainly of American manufacture." 

Russian Oommercial Museums in Persia.-The fol­
lowing is a translation made in the Bureau of Sta­
tistics, Department of Commerce and L'abor, from the 
Revue du Commerce Extllrieur, September 19 ,  1903 : 

"The principal bureau of the Russian Company for 
Navigation and Commerce has just addressed a spe­
cial circular to al l  large firms in the Empire, urging 
t hem to aid in the establ ishment of direct shipping 
facilities between Odessa and ports on the Oman Sea 
and Persian Gulf. A service of this kind wou l d  resul t  
i n  the planting of the Russian flag i n  those distant 
parts, where up to the present hardly any but English 
ships have visited ; in opening new markets for Rus­
sian products ; and in the bringing together of Rus­
sian exporters and Persian consumers, among whom 
England, in the absence of active competition, has ac­
quired considerable influence. The Russian company 
has been 

'
working along these lines for ten years and 

is encouraged to believe that the proper organ ization 
of Russian industries will result in  Russian goods soon 
dividing the trade with English goods. In view of 
these considerations, the imperial government, accord­
ing to the Moniteur Officiel of Odessa, has just ar-

ranged with this ' company to inaugurate this service. 
The company, thus encouraged, has decided to estab­
l i sh in the more important ports on the Oman Sea and 
Persian Gulf, particularly at Bassorah, permanent mu­
seums of Russian industry, whi l'h  w i l l  be known as 
'Russian museums,' and which will  show as far as 
possible all the products exported from Russia. An 
agent, specially instructed to impart necessary infor­
mation, will be stationed at each of the museums." 

American Wheat Inspection.-There is aga in  com· 
plaint at this port with respec t to the carelessness of 
American inspectors, and local millers are hardly in 
a mood to receive American proposi tions. I have 
d etailed information respecting one lot of 40,000 tons 
of red winter No. 2 shipped from one of our Southern 
ports, receipt of which was refused by the buyers on 
arrival at Marseilles because the grain did not con­
form to the certified description given by the inspect­
ing authorities at t he port of departu re. At auetiM 
sale this same wheat brought some 3 cents less than 
the price at which it had been purchased, and the case 
is now in the local courts. The principle involved in 
this matter is the same as that frequently discussed in 
my reports. European buyers flnd our American in­
spection plan admi rable in  theory but unsatisfactory 
in practice, for the reason that no guaranty whatever 
accompanies the certificate. No United States official 
is authorized to fix crop standards, and inspectors have 
varying ideas respecting an u ndetermined standard by 
which they undertake to grade grai n coming before 
them.-Robert P. Skinner, Consul ,  Marseilles. 

English vs. American Coal.-The question of keeping 
up a supply for the increaSing demand for English coal 
has become a matter of deep concern for Great Brit­
ain's economical cireies. A royal commission has 
been appointed to i nvestigate the subject. A German 
journal in reviewing the matter, says : 

"The difficulties encountered by British coal miners 
in being obliged to operate 3 ,000 to 4,000 feet below the 
surface and the enhanced cost attending deep-level 
mining will enable the coal exporters of the United 
States to supplant the Engl ish product from foreign 
markets." 

What we require in order to obtain control of the 
coal trade of the world are transportation lines and 
new business connections which will secure return 
frei ghts for our coal ships.-Simon W. Hanauer, Dep­
uty Consul-General , Frankfort, Germany. 

Americans and American Trade in ParraJ .-During 
the last year there has been invested at least $ 1,500,-
000 of American capital in this district, and a large 
amount of development work has been done ; a number 
of important mining plants have been erected and a 
few good mines have been developed. I estimate the 
number of Americans in th is district interested in 
business at 200.  There has been a marl{ed increase in 
imports from the United States during the year. 'l'he 
largest increase has been in mining machinery. Gro­
ceries are imported by the carload . A large increase 
in the imports of American boots and shoes has also 
taken place during the year, with a fair increase in 
the imports of dry goods, hardware. and agricultural 
machinerY.-James J. Long, Consular Agent, Parra], 
Mexico. 

American Trade in Ai::a: la Ohapelle .-There is more 
evidence of American goods for sale in the shops of this 
city at present than at any previous time. Aix la Cha­
pelle is a good market for American manufactures, but 
could be greatly enlarged if  the trade were properly 
worked. American shoes, cash registers, and sporting 
goods seem to be established i n  popular favor and i n 
demand.-Frank M. Brundage, Consul, Aix la Chapelle, 
Germany. 

INDEX TO ADV ANCK SHEETS OF CONSULAR 
REPORTS. 

No. 1 8 4 7  . .... anu ary 1 1 .-*Amerlcan Mannfacturers lu Rrotlalld ­
Proposed British Columbia-Yukon nailway - Bradfonl Yum and 
Piece-gmxls Trade-Improvements In the 'l'ransporlation Facili tiCl' of 
Tri""te-Wool Industry ot Bradfonl-Annaberg a. an Industrial C�n­
ter-Shouh!. Strcet Cars Outspeed Antomobiles-Trude of Ravenna, 
Ilaly-Conditlon of the GertOan Textile Indu.t,ries-�ew Wntprproof 
( 'loth -Austrian Rice for Hurse �'ced In th� United Rlates-French 
Cattle for the United State"-"American Traue in WUrttemberg­
* French Com plaints as to Amcrican Fish Cans-* Practical Introduc­
tion of American Machine •• 

No. 1 8 4 8 .  Ja n u a ry 1 2 . -American Mcthods and Mftcblnery in 
Gcrmanl'- Gprmnn Trude Notes-W h v A merican Trade In Spain is 
Not Lurger-Mctai llfinc Output of Oniario. 

No. 1 8 49 . .... a n u a ry 1 3 .-G.'8in, Provi@ion and Fruit Trade of 
Scot l.nd-Cotlon M il ls  of France-Chilcan-UDlted Stales Trrule­
* VanlltY as a Distriouting Center for American Prodncts-*American 
,·S. German Washl!lg Muchines-""Amcrican Tnull' Opoort unities In 
Spain-Iron and Steel Plnnta for Spain-Electric ']'rnmways in Swe­
Ilen-Calais Lac� for the lCnited Stntes-An8tro-Ilungnrinn Commer_ 
ciul Committee In Mexico. 

No. 1 8 5 0  . .... all uary 1 4.-. 0pportDnitie� for Amcrican T1'lIde In 
A nstria -. Opening f'lf A merican 'fin Plute III France-Commeree 
!wtwcen Greece and thc lCnitcd Smtcs-RiilC'rian·Munchurian Itailwnys 
-Trade of Honduras- Pu blic Health and Settlement of SIIK-ria-Oer­
mnn 'l'rade and Imlu@trial Statistics-Galveston-New Orleans-Dun­
kirk Swamsh t p  Une - A merienn Trade w i th Mnla",,-Vital Slnti.tics 
of Frnnce-Bof.,'1ls AnUqnitie.-Co-opcrntivc Associations in  Italy­
. Wood Puip i n  France-Electric Tramway. In Valals. 

No. 1 8 S 1  • .... a n u ary I S . -Metal-ware Trade o f  Bulgaria-A meri­
can Purchase&. of Herman lIo@icry 80fl Olc)\"' s-A lcnholiam in Frunce 
- Br""lau-Unlted States Trnde-Grenohle I ndnstries and Export.  to 
the United Smtes-A i,..h i p  CompetiUon -Con ni l-rfeit nussinn :Sole"­
Honen Chumber of ( 'umm"rce-Inlt'",stlng Experiments with Radium 
- "Americau Farm Implements in A n strla. 

N o .  1 8 5 2 .  Janu ary I S. -IIints to Exnorters Interested In South 
America-Introdllcin� American Trade iu Rn,!duml -Incompctt'nt Rea­
men-Depreciated MOIIl'Y Vulnc in IOIlo-Chinn- Cond itions in Ger­
many In l�Umol!e" Poreelnin and Chin. 'Va re-Anstrian Ship 
Subsidy- Coal Trllll� of Jtalv--Property nl.trihution i n ' France and 
Enl!land- A u.trinn Com plnint. Ue,!!llrd i n!! AI l I�rican Cotton-Electric 
Light Engine Wont('d-Figh ting th " German-Amcrieun Pctroleum 
Company. 
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SELECTED FORMULlE. 
Silver Soap.-

Cocoanut-oil soap . . . . . . . . . . . . . . . .  8 ounces 
Hot water . . . . . . . . . . . . . . . . . . . . . .  8 ft. ounces 
Prepared chalk . . . . . . . . . . . . . . . . . .  16 ounces 

Make a solution of the soap and water and incor­
porate intimately with the chalk.-Spatula. 

Brilliant Polish for Wood.-A polish for pianos, 
cabinets, etc., is made by dissolving 65 parts of gum 
mastic and 250 parts of shellac In 1 ,000 parts of alcohol 
of 95 deg. To clarify the solution add 10 per cent of 
its volume of benzin, shake, set aside to separate, then 
dE-cant. Apply as French polish.-National Druggist. 

Kid Glove OleaDer.-
Soft soap . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce 
Water . . . . . . . . . . . . . . . . • • • • • . . . . . 4 ounces Oil of lemon . . . . . . . . . . . . . . . . . . . . .  % drachm 
PreCipitated chalk, a sufticient quantity. 

Dissolve the soap in the water, add the oil and 
make into a stiff paste with a sufticient quantity of 
!:halk.-Spatula. 

To Remove Pyro Stain.-Immerse in a clearing bath 
as follows : 

Protosulphate of iron . . . . . . . . . . . . . .  3 ounces. 
Alum . . . . . .  . . . . . . . . . . . . . . . . . . . . .  1 ounce. 
Citric acid . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 
Water . . . . . . . .  . . . . . . . . . . . . . . . . . .  20 ounces. 

Prevention is better thltn cure, howev.er ; therefore 
I mmerse the negatives in the above directly they are 
taken from the fixing bath. After clearing the nega­
ti ves, they should be wflll washed.-Spatula. 

Two Excellent Liquid Blackings. -On the authority 
of the Corps Gras Industriels we present the follow ing 
formullll, which that journal declares to make a product 
of excellent quality : 

1. I vory black . . . . . . . . . . . . . . . . . . . . . . .  120 parts. 
Brown sugar . . . . . . . . . . . . . . .  . . . . . .  90 parts. 
Olive oil . . . . . . . . . . . . . . . . . . . . . . . . . .  15 parts. 
Stale beer . . . . . . . . . . . . . . . . . . . . . . . .  500 parts. 

Mix the black, suga'r, and olive oil into a smooth 
paste, adding the beer, a l ittle at a time, under con­
stant stirring. Let stand for 24 hours, then put into 
flasks, lightly stoppered. 

2. Ivory black . . . . . . . . . . , . . . . . . . . . . . .  200 parts. 
Molasses . . . . . . . . . .  . . . . . . . . . . . . . . .  200 parts 
Gall nuts , bruised . . . . . . . . . . . . . . . . . .  12 parts. 
I ron sulphate . . . . . . . . . . . . . . . . . . . . .  12 parts. 
Sulphuric acid . . . . . . . . . . . . . . . . . . . .  40 parts. 
Boiling water . . . . . . . . . . . . . . . . . . . . .  700 parts. 

Mix the molasses and ivory black in an earthen 
vessel.  In an iron vessel let the gall  nuts infuse in 
1 00 parts of bailing watflr, for I hour, then strain and 
set aside. In another vessel,  dissolve the iron sulphate 
in another 100 parts of the bOiling water. One half of 
th is  solution is added at once to the molasses mixture. 
To the remaining half add the sulphuric acid. and pour 
the mixture, a l ittle at a time. under constant stirring, 
into the earth ern vessel containing the molassec mIx· 
ture. The mass will swell up and thicken, but as soon 
as it commences to subside, add the infusion of gall­
n uts. also under vigorous stirring. I f  a paste blacking 
i s  desired the preparat ion is now complete. For a 
l iquid hlack add the remaining portion of the bOil ing 
water ( 500 parts ) , stir thoroughly and bottle. 

Some New IDks .-The Augsburger Selfensieder 
Zeitung gives the following formula : 

Alizarin Blue Copying Ink. 
In  20 parts of fuming sulphuric acid dissolve 5 parts 

of indigo, and to the solution add 100 parts of extract 
of aqueous myrobalous and 10.5 parts iron fi lings or 
ttl rning-shavings. Finally add : 

Gum arabic . . . . . . . . . . . . . . . . . . . .  1.5  parts . 
Sugar . . . . . . . . . . . .  . . . . . . . . . . . . . 7 .5  parts. 
Sulphuric acid, 66 deg. B . . . . . . .  10.5 parts. 
Anilin blue . . . . . . . . . . . . . . . . . . . . 1.5 parts. 
Carbolic acid . . . . . . . . . . . . . . . . . .  0.5 part. 
Mirobalan extract to make . . . . . . .  1 ,000 parts. 

This ink when first used has a bluish tint, afterward 
becoming black. 

Alizarin Green Copying Ink. 

In 100 parts of aqueous extract of gal l-apples dis. 
solve : 

Iron sulphate . . . . . . . . . . . . . . . . . . . . . 30 parts. 
Copper sulphate . . . . . . . . . . . . . .  . . . . .  0.5 part. 
Sulphuric acid . . . . . . . . . . . . . . . . . . . .  2 parts. 
Sugar . . . . . . . . . . . .  . . . . . . . . . . . . . . .  8 parts. 
Wood vinegar, rectified . . . . . . . . . . . . 50 parts. 
Indigo carmine . . . . . . . . . . . . . . . . . . .  30 parts. 

Normal Ink ( Class 1 ) .  

This ink is made under directions of the Chemico­
Technic I mperial I nsti tute at Carlottenburg. alid mllst 
contain at least 4 grains of metallic iron aneI 30 
gl ammes of tannin to the l iter of ink.  The following 
is  its formula : 

Tannin . . . . . . . .  . . . . . . . . . . . . . . . . . .  40 parts. 
Iron sulphate . . . . . . . . . . . . . . . . . . . . .  22.5 parts. 
Copper sulphate . . . . . . . . . . . . . . . . . . .  1 part. 
Wood vinegar, rectified . . . . . . . . . . .  30 parts. 
Sulphuric acid . . . . . . . . . . . . . . . . . . .  3 parts. 
Rein-blau I I .  ( anilin blue NO. 2 ) . . . .  2.5 parts. 

Dissolve in water sufficient to mal{e 1 ,000 parts. 

School Inks . 
Extract of gall apples . . . . . . . . . .  500 parts. 
Iron sulphate . . . . . . . . . . . . . . . . .  15 parts. 
Copper sulphate . . . . . . . . . . . . . .  0.25 part. 
Wood vinegar . . . . . . . . . . . . . . . .  25 parts. 
Indigo carmine � . . . . . . . . . . . . .  15 parts. 
Water to make . . . . . . . . . . . . . . . .  1,000 parts. 

Mix and dissolve. 

d (JST R.EA !) ), .  

DIES, THEIR CONSTRUCTION AND USE. 
For the IUodern Workh.1I' of Sheet M e t n l  ... Scientific American Supplement. 

By JOSEPH V. WOOIlWOR'l'H. 
Octavo. Cloth. VtT1/ PuUV IUllstrated. PrIce ,a.oo Postpaid. 

This book I. A complete treatise on the subject and the mo.t L'Ompre­
henslve and exhaustive one in existenoe. A book written by II. pracUcal 
���J�:l�:��ii��� :::ba�� c�8a���� �� :��n:::��i.ruH.ch inist . toolmaker 

P U B L I S H E D  W E E K L Y .  
Terms ot Subscription. $.1 a Year. 

J)ies, press fixtures and devices from the aimpiest to the most .intri�te 
in modern ua8. are shown, and their coJlst.ruction and use .dcscnbed In a 
clear. practical manner. so that all ",rades of metal ·worklllJ( mechall lcs 
��J�f��I��� ��g3��W:;g �r��n��:fie���a'::e�;�f�b';;�t���f!1 ��l�:: 
n�a��y �lih�3ies described 1ft tlils book were desillned and constructed 

Sent by mail, postage prepaid, to subscribers in any 
part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

�ih�� :,���0�f:����!:I 'A��h'i,r:edun��rt�!s :,���o��'::�P�I���!'o11�g: lal'llest sheet-metal ""ods establishments and machine shops in the 
United States. A number of the dies. press Oxturcs and dcvlces. which 
form a part of this book. bave been .elected from over 150 published arti· c1es, which were contributed by the Author to the columns of the "Ame­
rican Machinist," •• Mach inery '  lind the "Age of Steel," under his own 

All the back numbers of THE SUPPLElIEN'l', from the 
commencement, January I, 1876, can be had. Price, 
10 cents each. 

n�":.eOb80lete die, press Oxture or device has found a place In this buok ; 
every engraving between its covers represents t be hi�hest thar has been 
�����n::��:�:te,e;��s���t �fl l��ha�i:'ig:S���bc��ca?��:I������ti���e�� 
fur facilitating, duplicatlnll and expedltlnll tho production 0'1' sheet. metal articles at the minimum of cost and labor. 

All the back volume;; of TIlE SUPPLEJl.IENT can like­

wise be supplied. Two volumes are issued yearly. 
Price of each volume, $ 2.50 stitched in paper, or $3,50 
bound in stiff covers. 

m�:::: m=i'::f::: t��f::-����I��e:;pr�������o�I�f��':�hi!o::��1l1 die-

J UST l' U B L l S II E I) .  

COMBINED RATEs.-One copy of SCIENTIFIC AMERI­
CAN and one copy of SCIE:oiTIFIC AMERICAN SUPPLEMENT, 

one year, postpaid, $7.00. 

HARDENING, TEMPERING, ANNEALING 
AND FORGING OF STEEL. 

A liberal discount to booksel lers, news agents and 
canvassers. 

MUNN .\:; co .. Pabll .. h .. rll, 361 Broadway, N ew York. 

By JOSEPH V. W OOI)WUR'rH. 
Author of ..  Dies 'l'heir ConBtruction and Use." 

• • •  
TABLE OF CONTENTS. 

PA O F.  
Octavo. 2Ill pages. 200 IUustratlons. BoIInd in Clotl,. Pric, '2.50. 
A ne" work frO ID cover t.o cover, t rentinJ( ill a clear. ('OIlClsa ma.nner all 

!nudern processes for the H eRl i ull'. A n n ea l i lla. FOl·,l'Ioa. Weldi .... HRl·deuinc Ilod " omperl n" of steel. making It a book of ureat prac­
tical value to metal·working mechanics in aeners). with I!IpeCial directions 

I. AGl��:i!:lit�t!.r.�f��r.·h'�I��I�:��d 
. . � .. ��. �.��?������ . .. � .  � ��� 2:�'1l 

!��t�::'�'@��!:tlln�����t::'8�lt��:'U:�:��� Ji�:I�:!:!:�o��t�s:�li�1 !�� 
shell. hollow mill., punches and dies. and nil kinds of sh�et metal work­
lnll tools shear blades, saws. Hne cutlery. and metal cUUln", tools of aU 
description . as well AS for a.1I implements of steel . both large und sm�lI . 
In this work the simplest and most �ati8factory hardelltnA' and tempermg 

1 1 .  AU'l'OMOIJII.l!;S.-'1'he Paris Automobile Shnw.-10 ll Iustratlun" 2!1��) 
Ill. CHEMIRTUV.-lfannfactnre of Achroodextrl .. lI .. d A lcohol . . . . :!:{l.5 
IV.  COMMER�F:.-Trade 8111lllestions from United Stlltcs C"ns .. ls . .  Z�H:I 
V. EI,EC'fRIC ITY.-Eleotrlcal Vl.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ZI48-I 
VI.  MECHANICAl, ENGINF.ERING.-An Austrian Steam·hydrau-

p��:�:�:� ��r�t tbe leadintz brands of steel rouy be adapted are con· 
cisely presented and t belr t1"E'atment for workina- under different condi­
tions explained, also tbe special methods for the hardenil lJr and temper. 
lnJl of soeciaJ brands. In cOIlIlectiull wit h the ahove. numbers of ukinks." 
" ways.J\ and • •  practical J,oints " are embodied. ma.ktna the volume a text 
book on tbe treat.ment of 8teel 9S modern demands neceslSltate. 

A cha!!ter devoted tn the dUferen!, processes o r t :nse-bardenlnj{ I .. 
al.o IDcl uded, And "peclal reference nlllde t o  I b e  adol.tl on or 'tI ,,-

lie )'orglnll Pre ••• -l i l l ustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Zl473 'Jlhe Emery Testing Appnratu8 ut the .MassRchusett M Inst i t u t e  of 'l'echnololly.-By DAY A LLJ.:N WIJ.I.EY.-I i I Iu.' . .  u lon . . . . . . . . . .  Zl402 

VII. �!�r�ltct;:;����� �.�.��I��� . ����������� .���. �.��. ��.a.���: 2340! 
A New Klnd . .  f Waterproof )'''brlc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Z-I471 
Grants Made by the Carnellie Institution . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234111 

�h�c'l.'i.�fc �t:"i:,,��r u1:?t�!3�;� �:�\��=. �::::�tin!�':nl�l �����.!!��':..t�g� c��:: 
tribute to tbe attainment of Milt isfnctury .. csu l t "  in tbis hi",hly lmporLant 
branch of modern tool maktllJ(. �clld tor ,tesenptive circular. 

��!�I'.\�at·X:r.:I�i 'ili;; Uiiiled' Si'lies . ..
.
. : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��� 

The Cost of Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23412 
Universities : Their A im •• Duties and Ideals.-l 1  . . . . . .  , . . . . . . . . . . .. 2347� 

MUNN " CO., Publishers, 36 1 Broadway, New York. VI I I. 'l'ECHNOLOGY.-Flsh (Jils. )·al. ana Waxes . . . . . . . . . . . . . . . . . . . .  zwro 'l'be Ecllson Ponland Cement Works.-6 lIIu.tratlou8 . . . . . . . . . . . . .  2347U 

Scientific Alnerican 

B U I L D I N G M O N T H LY 
ESTA BLISHED IN I88S 

Appeals to the Archi= 

tect and Builder 

A p p e a l s  to T h o s e  

About to Build 

Appeals to Women 

Appeals to Garden 
Lovers 

An Am erican Journal 

for the American 

Because it  i l l ustrates the latest works of other 
architects and bui lders.  Because it  publ ishes 
t i mely articles and notes on ventilati ng, plumb­
i ng, l egal matters, e,tc ,  Because it has interest­
i ng talks with  promihent arch itects. 

Because it publishes views of country houses of 
varying architectu ral styles and costs in a l l  
sections of  the country, only i l lustrat ing those 
actually built .  Full  floor plans and descriptions 
are g i ven. 

Because it  is  fil led with suggestions relative to 
color schemes, d raperies, wall pape r ,  fu rniture, 
pai nti ng, sculpture, etc. Many examples are 
i l lustrated. lnteriors are publ ished i n  every 
number .  

Because it  contains exam ples o f  artistic gardens, 
from the s implest to the ' most elaborate formal 
and Ital ian gardens, pergolas, summer houses, 
fountains, etc. Even the stable is not neg­
lected . 

Because only American country houses and 
b u i l d i ngs are publ ished .  No foreign designs a re 

accepted. 

PR.ICE, $2.50 PER YEAR. SAMPLE COPY, 25 CENTS. 

M U N N & CO., Publishers, 36 1 Broadway, New York. 
ARCHITECTS SHOULD SUBSCRIBB MANUFACTURERS SHOULD ADVBRTI5B 

P
ATENTS �e�ti��:dtij�u;���, t�e����iC:;�:''l o� th�o���� have for fift� years a�te� as solicitors in preparing and prosecutmg apphcauons for patents, trade· marks, etc. , before the Patent Office. HAND BOOK 

OD Patents slmt free on application. Patent .. procured through us are noticed without charge iD 
the Scientific AmericCln. 

MUNN " CO., Solicitors, 361 Broadway. Now York at� 
Branch OIMce. WASHINGTON, D, C .  

© 1904 SCIENTIFIC AMERICAN, INC.




