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THE .. ARROW WEED" AND MEXICAN ".JUMPING 
BEANS," 

It has long been known that the Indians in Mexico 
make a powerful poison from some native plant, which 
poison, in a milder form, is also used as a cathartic. 
It has also long been known that seeds possessing the 
curious power of jumping are produced upon the same 
plant in Mexico and are sent to ot,her parts of the 
world, forming quite an article of commerce. The 
exact nature of this plant, however, has hitherto re
mained a mystery. At a recent meeting of the Wash
ington Entomological Society, Professor C. V. Riley 
read an interesting paper on the determination of the 
plant upon which these" jumping seeds" are produced. 
In the Transactions of the St. Louis Academy of 
Science for 1875, in an account of Carpocapsa saltitans, 
Westwood, the insect which causes the saltations of 
the" beans," he ha d called attention to the fact that 
the particular euphorbiaceous plant upon which these 
seeds are produced was not determined. Westwood in 
his original description of Carpocapsa saltitans states 
that the plant is known to the Mexicans as Colliguaja, 
and in a recent letter to Professor Riley from M. 
Chretien, of the French Entomological Society, the 
plant was referred to as a Mexican euphorbiaceous plant 
called Colliguaja odorifera, Moline. About this time 
Mr. J. M. ROse, of the botanical division,brought to Pro
fessor Riley specimens of plants recently collected by 
Dr. Edward Palmer, who sent with the plants speci
mens of the capsules, thus rendering it certain that 
the jumping bean occurs on this particular plant. It 
turned out to be undescribed, has been referred to the 
genus Se bastiania, and will be described by Mr. Rose as 
S. palmeri. Professor Riley decides that the reference 
given by M. Chl'etien is erroneous, as Bentham and 
Hooker give Cotliguaja odorifera as from South 
America, and there is no record of it as from M exico. 
Comparison of the specimens in the Department 
herbarium showed that while evidently closely allied, 
Colliguaja is quite distinct from Sebastiania, which 
renders it rather remarkable that the name given by 
the Mexicans to the plant should be identical with that 
adopted for the South American genus. The name 
seems to be of Chilean origin, and was doubtless intro

duced into Mexico by the Spaniards. It is doubtless 
applied to various euphorbiaceous species having the 
same poisonous attribute, whether occnrring in Mexico 
or south of the equator. 

A closely allied species of Sebastiania from the same 
localities (as yet undescribed, but which Professor 
Watson will describe as S. prtngle i) also shows evi
dl'nce of being infested with Carpocapsa saltitans, and 
a third species (S. bilocula1'is, Watson) is infe8ted by 
an allied larva of a moth which Professor Riley de
scribes by the name of Graphol itha sebatianiae . There 
is therefore good evidence that the insect causing the 
saltations of the" beans" develops in the capsules of 
as least two different species of the genus Sebastiania. 
The young larva doubtless hatches from an egg laid 
externally on the capsule, and penetrates the same 
while quite young, very much as in the case of the 
common pea weevil. Dr. Palmer found S. palmeri 
only in certain canons near Alamos, where it is popu
larly known as palo de laflecha. cuero de las simellas, 
brincaderos (arrow tree which produces the jumping 
beans)_ The plant exudes a good deal of milky juice, 
which is what the Indians use on their arrow heads. 
It is a loose-growing shrub, from 5 to 8 feet high, the 
wood very hard, and the milky juice readily crystalliz
ing into a clear, white, brittle substance_ In the ap
pearance of the wood it reminds one somewhat of our 
witch hazel, and in the leaf of a broad-leaved willow_ 
As in the case of other Euphorbiacere, the carpels, or 
each of the three parts of the capsule, dehisce, or sud
denly split when ripe, but when the larva inhabits the 
same, the parts fail to separate, being kept together 
by the carpet ofsilk which the larva spins oll the inside_ 
The peculiar jumping motions of the carpel are thus 
produced, as first described by Profe8sor Riley in the 
TransactIOns of the St. Louis Academy aforemen
tioned. The full grown larva, by its holding fast to 
the silken l ining by its anal and two hind pair of 
abdominal pro-legs, which have very strong hooks, 
then draws back the head and forebody, the thoracic 
parts swelling and the thoracic legs being withdrawn. 
The contracted parts being then suddenly released, the 
larva vigorously taps the wall of its cell with the head, 
sometimes thrown from side to side but more often 
brought directly down, as in the motion of a wood
pecker when tapping for insects. The seed will thus 
move whenever warmed for several months during the 
winter, because, as with most tortricid larvre, this one 
remains a long time in the larval state after coming to 
its growth and before pupating. 

Remarkable as are the movements of this seed, Prof. 
Riley remarked that they are thrown into the shade 
by a little jumping gall produced on the leaves of our 
post oak and other oaks. This is a little spherical 
seed-like gall, and the in8ect within. and which pro
duces the fly known as Cynips saltatorius, can make 
it bound twenty times its own length. Here the mo
tion is imparted by the insect in the pupa and not in 
the larva state. 

Jcitutific l\tutritau. 
THE MANUFACTURE OF BIRCH OIL. 

A profitable industry, and one of which but little is 
known to the world at large, is carried on among the 
hills of New England. It is the manufacture of birch 
oil, and five years ago it was an industry that paid 
the limited number of men engaged in it a very hand
some return for their labor, but the placing upon the 
market of an adulterated oil has cut down the price of 
the pure article, and now the manufacturer fails to 
realize the liberal reward for his labor that he did 
formerly. 

Birch oil has a market value as a flavor. It is 
used largely in the manufacture of confectionery and 
is sold, almost invariably, under a label that calls for 
the essence or extract of wintergreen. PUI'e extract or 
essence of wintergreen does not exist, nor is there any 
need of it, for the clarified oil of birch gives one a per
fect wintergreen flavor, and it is so pungent that the 
smallest drop placed upon the tongue will blister it. 

The manufacture of pure birch oil is now confined 
to the State of Connecticut, where there are eight mills 
now in operation. Ten years ago the industl'y was 
known only in Pennsylvania, and all the birch oil mar
keted passed through the hands of one wholesale drug 
firm in Philadelphia. The increased demand for the 
oil resulted in its adulteration, and in the manufac
ture by a company of German chemists in Philadel
phia of what is known to the trade as a synthetic oil. 

Ten years ago hardly anything was known of the 
manufacture of birch oil outside of Pennsylvania, and 
the secret of clarifying the oil was known to only a very 
few. About that time Rev. Tom Dickerson, of Essex, 
Connecticut, saw an opportunity to turn the vast for
ests of birch that crown the hills of New England into 
profitable use, and he sent his son to Pennsylvania for 
the purpose of learning the process of manufacturing 
the oil. The son secured a position in a birch mill, 
where he worked eighteen months, and during that 
time he had got an idea of how the work was done, 
and he managed to learn what chemicals were used in 
clarifying the oil. With this knowledge young Dick
erson returned to Connecticut and engaged with his 
father in the manufacture of the first birch oil ever 
extracted east of the Keystone State. 

The first birch mill was built at Joshuatown, a de
lapidated hamlet on the Connecticut River, nearly op
pm,ite Essex, and there Tom Dickerson & Son began 
the work that in three years gave them both an inde
pendent fortune. The success of the shrewd minister 
stirred the blood in the veins of some of the observing 
Yankees, and within two years there were six birch 
mills in operation within a radius of ten miles of 
Joshuatown, and this number has increased to eight. 
Although the clarifying of the oil is not an open secret, 
it is known to a large number of men who are en
gaged in the business. 

Witha capital of twenty-five hundred dollars a man 
can set up his plant and begin the U1anufactUl'e of 
birch oil. The best and most profitable mills arl' 
equipped with six water-tight wooden tanks, about six 
feet square. In some cases these tanks are so built 
that a fire may bEt set under them for the purpose of 
boiling the water that they contain. These tanks 
have copper bottoms. In many of the mills the work 
Is done by steam, and in such cases there must be a 
furnace and boiler, and a coil of steam pipes is laid in 
the bottom of each tank. With tanks, pipe, boiler, 
a few glass jars, and a good supply of fresh, cold water 
the manufacturer is ready for business. 

The farmers are paid three dollars a ton for birch 
brush that must not be more than two and a half 
inches in diameter, and the only variety of birch used 
is the black, mountain, or sugar birch. From the yel
low and white birch no oil can be extracted. 

If the farmer does not live more than six miles 
from the mill, he can, by working early and late, man
age to cut and haul to the mill one ton a day. This, 
to the average New England farmer, is very profitable 
work, and the building of birch mills in their midst 
has been of great benefit to a large number of them. 
Many of these men who have birch to sell are not so 
favorably located. as others. Thl're are many men who 
drive a slow-going ox team to the mill with but half a 
ton of brush, and the distance that they travel going 
and coming is more than twenty miles. Their com
pensation for the day's labor of three yoke of oxen 
and themselves is one dollar and fifty cents, but these 
men are satisfied with that, and in most cases their 
farms are clear of mortgage and they are not indebted 
to the village storekeeper. 

The brush is chopped into pieces of from one and a 
half inches to five inches long, by a heavy machine 
built with heavy knives, on the principle of a hay 
cutter. One ton of brush can be run through a cutter 
in an hour if kept steadily running. 

These short pieces are tlirown into the tanks, in 
w hich about a foot and a half of water has been 
placed, the fire is then built or the steam turned on 
and the water set a-boiling. While the water is being 
heated, the covers of the tanks are shut and .. plas
t.ered " or sealed around the edges with rye flour paste. 
This is to prevent the steam from escaping. 

The water in each tank is kept at a boiling point 
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six hours, at the end of which time the life of the 
birch is extracted. 

Entering each tank near the top is an iron pipe, 
through which the steam escapes and passes through 
a coil placed in a barrel that is kept full of running 
water. In this manner the steam is condensed and 
drops into a glass jar, placed under a pipe at the bot
tom of the coil, for its reception. 

Birch oil in a pure state is much heavier than water. 
Thirteen fluid ounces weigh a pound, and instead of 
rising to the top of the condensed steam, it settles to 
the bottom of the jar, where, in its action when the jar 
is moved, it very much resembles quicksilver. 

In its crude state the oil is of a copper hue. If boiled 
in tanks with copper bottom, or if cooked over a steam 
coil, it ill of the darker hue of iron. The most popular 
and the cheapest method of clarifying the oil is as 
follows: 

The oil in its crude state is poured upon a woolen 
blanket that is then laid upon the top of the brush 
in a tank. The covers are" plastered " down and the 
water set a-boiling. The steam passes through the 
blanket, which absorbs the particles of copper and 
iron, and the oil drops into the receptacle at the bottom 
of the worm of It hue that is a very light green or like 
the essence of lemon. Clarifying the oil by the use of 
chemicals is much more expensive and generally less 
satisfactory. 

A tank six feet square will hold a ton of brush and 
each ton yields four pounds of oil. The mills are run 
during the season, night and day, and each tank is 
filled three times. The daily product of a six-tank 
mill is about seventy-five pounds of oil per day. Five 
years ago, the oil brought three dollars and fifteen 
cents a pound readily, but now the price is one dollar 
and a half a pound, but even at this reduced figure 
the birch oil manufacturer is able to pay his running 
expenses and make a neat income besides. 

The product of the eight mills in Connecticut is 
handled by one firm in Essex, Connecticut. The mills 
do not run during the summer, because of the trouble 
of preparing the brush for the cutter, it being neces
sary to remove the foliage. The season opens about 
the first of October and the mills run until the last of 
April. 

The oil of birch in an adulterated form is used in 
tanning leather to imitate Russia leather, which has a 
very peculiar odor. For a long time tanners were at a 
loss how to give American hides this odor. They finally 
discovered that birch oil would do it, and now a great 
deal of it is used for that purpose. 

Further information on the subject will be found in 
the SCIENTIFIC AMERICAN SUPPLEMENT, No. 336. 

. .. ' . 
The Brain of' Laura Brldglllan. 

Every one has read accounts of Laura Bridgman and 
of the marvelous results obtained by Dr. Howe in 
educating her. Losing her sight, hearing, and nearly 
all sense of smell and taste at the age of two, she 
remained practically without education until the age 
of nearly eight years, when she was placed under Dr. 
Howe's care. A careful record of her intellectual pro
gress was kept for many years, and in 1878 Professor 
Stanley Hall made a valuable series of physiological 
and psychological tests upon her. She was shown to 
have some sense of taste, but practically none of slllell. 
She could not hear even the loudest noise, but appre
ciated vibrations. Rotation made her di�y. Her tac
tile sense was two or three times more acute than nor
mal. Mentally she was eccentric, but not defective; 
she lacked certain data of thought, but not the ability 
to use what data she possessed. Her emotions were 
very lively, and she had a certain hysterical tendency. 
She died in 1889, at the age of sixty. Her brain was 
obtained, and has been studied by Dr. H. H. Donald
son, of Clark University (American Journal of Psycho
logy, September, 1890). 

Dr. Donaldson's report is a model of careful scientific 
work, and contains much of interest to students of 
anatomy. But his findings are decidedly meager and 
show little more than would be expected. The brain 
weighed about 1,200 grammes. This is considerably 
below the average for women, which for Anglo-Saxon 
and German races is about 1,275. Considering her 
small stature and body weight, the brain, however, 
was not especially small. 

An examination of the lobes and convolutions showed 
that there was some defect in the centers for articulate 
language; also defect in the occipital lobes, especially 
the right (viaual center). and in the temporal lobes, 
especially the tips. This last condition may have been 
due to her imperfect sense of smell and taste. The fis
sure of Sylvius was short, and the posterior corpora 
quadrigemina small. A careful III ic roscopical examina
tion might give soml' important information as to the 
central course of the optic and olfactory tracts, but 
this has not yet been done. There was nothing in the 
appearance of the brain which would ally it to low 
type, criminal, and insane brains.-Medical Record. 

. '. � . 

HABITUAL divers in salt water often have inflamma
tion of the eyes. The exposure such diving necessi
tates is not beneficial. 
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Progre.... of Halhvay Electrics. 

While electricity may not yet be able to take the 
place of steam as an economical motive power for rail
way trains, it is demonstrating its ability, when pro
perly managed, of cutting into the business of existing 
steam rail ways. The latest illustration of this is to be 
found in the passenger travel between St. Paul and 
Minneapolis. Until recently the steam railroads have 
controlled this business, and, with the exception of the 
fares charged, have given a fairly satisfactory service, 
but an electric road is now running between the two 
cities, connecting with the street lines of both, and in 
the half year which it has so far served the public it 
has taken such a large portion of the patronage from 
the steam railways that the latter will probably with
draw from competition for the local passenger traffic 
between the two cities. The reason is plain. The 
steam railroads charged 30 cents for a single trip of ten 
miles and 50 cents for a round trip, while the electric 
road has been put on a paying basis while charging but 
20 cents per round trip. In addition to this difference 
in fares, the electric road runs its cars more frequently 
and gives transfers to other street railways in either 
city. 

The electric corn pany is making preparations to han

dle a very extensive traffic, a.nd will soon be able to run 

trains under one minute head way. The 30 horse power 

motors first used will be replaced by new ones of 50 
horse pow'lr, and the cars will be run at higher if,J ·"Ii.1 
than at first. Similar conditions of travel in other. 

places will doubtless be met in the same way, and be

fore railroa,] men realize it, electric railways will be 

running, the character of whose traffic will bear a very 

strong resemblance to that of steam railways. In this 

�rowth the fact may be developed that a comparison 

between steam and electricity will not always lead to 

the results obtained in the experiments thus far made. 

-Railway Review. 
.... I. 1_ 

A DEVICE TO HOLD BOOKS IN ORDER. 

A simple form of device, capable of attachment to 
any book shelf to automatically force the books along 
up�n the she if to close up vacant spaces, while also 
permitting of the replacing of books in orderly ar
rangement, is shown in the accompanying illustra
tion. It has been patented by Mr. Lewis C. Hunter, 
of Fort Wayne, Ind. The base of the device con
sists of a strip of metal bent to form a clamp 
adapted to engage the shelf, and on the clamp, as 
shown in the large view, is secured a yoke, on which is 
pivoted a V·shaped arm, the upper bow section of 
which is bent outward to form a hand hold. On the 
bow section of the yoke is a coiled spring, the extremi
ties of which are attached to the U-shaped arm, while 
near the center of the spring the metal is bent out
ward to adapt it for engagement at this place with an 
upwardly projecting tongue of the shelf clamp. A 

hasp hanging on 
the hand hold (is 
also adapted for 
engagement with 
this tongue when 
the spring is to 
be held under ten
sion while a num
ber of books are 
being placed in 
position on the 
shelf. At e a c h 
side of the hand 
hold a board or 
plate is pivoted 
to the U -shaped 

HUNTER'S BOOK SUPPORT. 

1 titutifit �lUttitau. 
yoke is secured to the upper [uember, the U-shaped 
arm with its plate tllen extending downward instead 
of upward, and the plate pressiug against the books 
nearer the bottom, to more readily move them alon�, 

••••• 

A SINGULAR BRIDGE ACCIDENT. 

On Sunday, April 26, while a train on the Columbia 
branch of the Pennsylvania Railroad was passing 
under a bridge on the Lancaster pike highway, at 
Mountville, a brake beam dropped froUl one of the 

A SINGULAR BRIDGE ACCIDENT. 

cars, which resulted in a wreck. Two of the cars were 
forced together endwise, and reared up again�t the 
under side of the bridge, lifting it off its abutments. 
The bridge then fell upon the railway track and broke 
into splinters. The bridge was 25 years old, of wood. 
of the Howe truss style. Distance from rail to under 
side of the bridge about 22 feet. Fortunately no per
son was on the bridge at the time of the accident. \Ve 
are indebted to Mr. C. T. EUlOns, an amateur photo
grapher of Columbia, Pa., for the excellent photo
graph from which our engraving was made. 

.. .. , .. 

AN AUTOMATIC CAR BRAKE. 

The accompanying illustration repre�ents the appli· 
cation on a car truck of a mechanism designed to be 
thrown into gear by the backward or forward motion 
of the car to automatically apply the brakes, holding 
them at any desired degree of tension, wh ile they may 
be instantly released before starting the car. The 
device has been patented by Mr, William S. F raser, of 
No.4 Eighth Street, Pittsburg, Pa, The brake shoes 
are connected by rods with a lever centrally pivoted 
on a cross bar between the two axles, the lever being 
actuated by a screw and burr, the 
screw being hollow and turning 
loosely on one of the axles. At the 
opposite end of the screN is a clutch 
adapted to be engaged by a clutch 
on the axle, the latter clutch being 
actuated by a vertical lever extend
ing up through the car platform, 
the operation of the lever setting 
the screw in motion to draw the 
burr along it, thus applying the 
brakes. Wh�n the car has stopped, 
or the brakes are applied with suffi
cient force, the clu tch is disengaged 
from the screw, which then holds 
the brakes in position. In a drum 
on:the cylindrical end of the screw 
is a coiled spring which is wonnd 
up as the screw is revolved, the 
spring being then held under ten
sion by a clutch adapted to be re
leased by a foot lever projecting 
through the floor of the car plat
form. To apply the bmkes when 
the car is moving backward. the 
upright lever is moved so that the clutch actuated 
thereby engages a clutch on an outer bevel wheel, 
turning loosely on the axle, and geared with two 
other bevel wheels to the screw, whereby the latter 
will be turned in the same direction as when the 

arm, this board pressing against the side of the outer car has a forward motion. When the clutch actuated 
book, and thus causing all the books to bear snugly by the foot lever is held off while the brakes are ap
against one another. In Fig. 2 is shown another form 

I 
plied. the spring within the drum immedia.tely throws 

of the device. wherein a perpend icular member nnites off the brakes on the release of the clutch actuated by 
an upper horizontal member with the base, and the the lever extending above the platform. 
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'['he Sierra lUadrc I<;xpedltiou. 

News has been received from the scientific expedition 
wbich Dr. Carl Lumboltz is now conducting in the 
wilds of the Sierra Madre and Northern Mexico. 

l'he expedition started from Bisbee, Arizona, in the 
early part of September, and enteriug Mexico, traveled 
southward through the State of Sonora, with the in
tention of crossing the Sierra in the direction of Yanos 
and Casas Grandes. Before entering the mountain 
region. however, the explorel's separated for a time, 
and while Dr. Lumholtz, with the main body, pursued 
his intended route, a detachlllent under Dr. Libbey, of 
Princeton, llIade an excursion in a more westerly di
rection, covering some 300 llIiles of territory. From 
Gl'anados the ascent began, and continued steadily 
until. on December 2, the western slopes of the Sierra 
Madre were reached at Nacory, when a northeasterly 
direction was taken. 

Three mountain ranges had to be scaled, the highest 
some 9,000 feet in height, and the magnificence of the 
scen'lry made a strong impression upon the minds of 
the travelers, who took hundreds of photographs. 

The weather was very cold. There was snow on the 
llIoun tain tops, and men and beasts suffered severely 
in wany ways. One man, a guide, whose health was 
already impaired, succumbed under the strain, and 
his death was a serious loss to the explorers, as he 
knew of ruined pueblos to which he had pledged him
�elf to lead thelll. Several bt'asts also perished. After 
a month of severe exertion thp party reached the east
ern slope of the Sierra, near Pacheco, and there took a 
well-earned rest. 

The journey had proved a most interesting one from 
a scientific standpoint. Many specimens of birds and 
plants were collected, as well as some important fossils. 

Cave and cliff dwellings were also met with, some of 
these in perfect condition and showing signs of having 
been inhabited by men who had reached a compara
tively high stage of culture. In oue stairs were found . 
In the largest of these caves remains of a whole village 
were discovered, and in front of it stood a huge "olla" 
(i. e., Mexican water jar), made of clay mixed with 
straw and very solid, the pottery being eight inches 
thick. This olla was twelve feet in height and twelve 
feet in diameter, and when first caught sight of, 
presented the appearance of a huge balloon. In one 
of the cliff dwellings were found sOllle human remains 
--a complete skeleton, which had undergone some 
process of mUUlmification. 

The plateau on which the party was encamped when 
last heard from is near Pacheco, a few days' march 
from Casas Grandes. The neighboring country it! 
dotted over with llIany large mounds, some of which 
it was the intention of Dr. Lumholtz to open. Alto
gether, the expedition promises well, and there is no 
doubt that Dr. Lumholtz will bring back much valu
able information and make many important additions 
to our knowledge of the archooology and the natural 
history of Northern Mexico, past and presena.-AmeTi
can Natumlilit. 

---------��.�.-----------

Athletic .. in Ne\v York. 

There are several highly popular and successful 
clubs in New York City, the aim of which is t o  promote 
all forms of healthful sports and exercises. One of 
theEe corporations, the Manhattan Athletic Club, has 
lately erected a magnificent building on Madison 

FRASER'S AUTOMATIC CAR BRAKE. 

Avenue, at a cost of nearly one million dollars. It is 
furnished with a theater, gymnastic apparatus, swim
ming and othllr baths, running course and all kinds of 
paraphernalia calculated t.o delight the athlete and 
encourage muscular development. The membership is 
limited to 3,000. In addition to its grand city build
ing, the club owns an island on Long Island Sound, 
near the city, used for sporting purposes, and another 
island on the New England coast, where melllbers llIay 
hunt and fish. 
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