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A NEW STEAK TRICYCLE. control the speed; the switch, as well as the brake, 

We present an illustration of a French device, t.he is controlled by the foot. The foot is placed on the 
steam tricycle, built by MM. Hildebrand and Wolfmul- switch and the carriage starts with ease; on removing 
ler, in which the mechanism is reduced to its simplest the foot the carriage stops anrl the momentum which 
form. The motor consists of two cylinders which are it has acquired may be checked, if desired, by apply­
arranged to impart motion to the large 
driving wheels of the tricycle by the me­
dium of a twisted belt and gear wheels. 
The boiler is placed behind the engine, 
is spheroidal in shape and is made of 
steel. It is completely covered with as­
bestos or other non-inflammable mate­
riaJ almost one-half inch thick. This as­
bestos is soaked with the inflammable 
material. When the machine is to be op­
erated the combustible liquid is lighted, 
and at the end of fifteen miJ,lUtes the 
pressure of the steam in the boiler is suf· \11111 ficent to actuate the motor. The pres-
sure required is 60 pounds of steam, but 
the boiler is tested to 180 pounds, so tqe 
pressure can be increased when greater 
speed is desired. 

.... . .. .  
AN ELECTRIC CARRIAGE. 

In SUPPLEMENT 979 we described the 
race of the automobile carriages which 
began July 19, 1894. In 1895 a similar 
race will be held over' a course between 
Paris and Bordeaux, and promises some 
interestiug developments in the line of 
steam, petroleum and electric carriages. 
M. Charles Jeantaud, the head of an im­
portant carriage establi!lhment of Paris, 
commenced experimenting on an electric 
carriage in 1881, when the accumulators 
of Faure first appeared, but at this time 
the dead weight of the accumulators was 
so great that M. J eantaud was forced 
to stop his experiments ;  but he was 
spurred into activity by the recent suc-
cess of petroleum and steam motors for 
carriages, and the result of his labors is the electric 
carriage which we illustrate herewith. He found it 
necessary to obtain a source of electricity lighter and 
less cumbersome than those in use. He found it in the 
•. Fulmen" accuUlulator. The plates are covered by a 
perforated celluloid envelope filled with the active 
material. In the center of this envelope are the lead 
plates which serve to col­
lect the current. The cel­
luloid is a perfect non-con­
ductor and is not attacked 
by acids. The plates are 
carried in wooden recepta­
cles, which are lined with 
celluloid. They are com­
posed of two parts, the box 
p r o  p e r  and the cover, 
which is absolutely water­
tight and is transparent as 
well. T h e  accumulator 
thus constructed presents 
a small bulk and 1 i g h t 
weight compared with its 
great capacity; it resists 
perfectly the s h o c  k s to 
which it is subjected. The 
batteries which propel the 
carriage of M. Jeantaud 
consist of 21 elements of 
the type just described, 
which give a current of 100 
amperes of a pressure of 40 
volts. In ascending slopes 
the current is increased. 

A STEAM TRICYCLE. 

ing the foot to the brake. The brake is of the ordi· 
nary variety, a wooden shoe binding on the rear 
wheel; a circuit breaker is placed 011 the brake pedal, 
so that when the brake is applied the current is cut 
off at the same time. On a good level road a speed of 
20 kilometers (12� miles) per hour has been obtained, 
while in a hilly country the speed is reduced to 12 kilo-
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meters. The weight. of t.he carriage is distributed as 
follows: Carriage, 490 kilogrammes; accumulators, 420 
kilogrammes; motor, 110 kilogrammes; two passen­
gers, 150 to 180 kilogrammes; total, 1.200 kilogrammes. 
As the kilogram me is equivalent to about 2'2 pounds, 

it will be seen that the carriage and con­
tents weigh only about 2,645 pounds. 
The electric carriage has a future, and 
already in London there is a firm which 
displays a sign saying that thp.y are pre­
pared to charge accumulators of all sizes 
at any hour of the day or niuht. T·'En­
ergie Electrique, from , Uc ..... 
translated this descriptio!J ot the electric 
carriage, draws a glowing picture of 
France when the electric carriage shall 
have come into more general use, when 
travel in the vehicles which move with­
out the aid of steam or animal power can 
be used for extensive trips, the accumu­
lators being char�ed at any of the 10,000 
establishments in France. which have 
electrical plants . 

• •• 
'rbe Income Accoont of American 

Rallwaye. 
The "Preliminary Report of the In­

come Account of Railways in the United 
States," prepared by Mr. Henry C. 
Adams, statistician to the Interstate 
Commerce Commission, shows the great 
depression in our industries following 
the panic of 1893. On the basis of 149,559 
miles of railway open for traffic, the pas­
fenger earnings ror 1894 show a decrease 
of $53 per mile; the decrease in the 
freight trti.ffic is still more marked, be­
ing $774 per mile. The total decrease per 
mile was $840 under the average earnings 
of the four preceding years. In 1894 the 
gross earnings of the 149,559 miles of rail­
way were $949,639,075; the operating ex­

penses in the sallle period were $643,428,331; this left 
$306,210,744 to be divided among the holders of the 
stocks and bonds. This may at first si�ht seem a large 
sum, but nearly one-quarter of the railways in the 
United States are in the hands of a receiver. The ope­
rating expenses for 1894 show a gratifying decrease of 
$574 per mile over the previous year. In 1893 the gross 

earnings per mile fell to 
$7,190, while the operating 
expenses increased from 
$4,809 to $4,876 per mile. 
In 1894 the gross earnings 
sank to $6,350 and the 
operating expenses were 
$4,302. This decrease of 
$574 per mile shows that 
a rigid economy must have 
prevailed, as many of the 
expenses of the railways 
are constant, without re­
gard to whether business is 
good or bad. 

....... 

The general appearance 
of the new carriage, as 
shown in our engraving, 
resembles that of a petro­
leum - propelled carriage. 
None of the actuatin� me­
char:ism is in si�ht. The 
21 elements are inclosed in 
seven small boxes, e a c h 
containing three accumu­
lators. These boxes are 
s t o w e d away hnder the 
seat. The hands are free 
to steer the carriage and to THE ELECTRIC CARRIAGE OF M. lEANTAUD. 

A METHOD of detecting 
fire damp by !lound has 
been invented by M. Hardy 
and approved by the 
French Academie des Sci· 
ences. It is based on the 
fact that the sound emitted 
by an organ pipe varies 
according to the density of 
the air supplied. M. Har­
rly's apparatus consists of 
two small pipes, the size of 
a penny whistle, one of 
which is connected with 
the airin the mine and the 
other with the ventilator 
shaft. The presence of fi�e 
damp produces a discord 
at once between the two 
sounds, which increases 
with the quantity of gas 
and can be measured. By 
this contrivance the pres­
ence of 1 part in 500 of tIre 
damp can be detected. 
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THE NIAGARA AERIAL TRAMWAY. 

While the harnessing of Niagara may rank as one 
of the engineering triumphs of the age, it certainly 
cannot rank as one of its !esthetic triumphs; but now 
a new scheme for attacking poor Niagara has been 
evolved, this time not in the interests of commerce or 
of manufacturing industry, but simply as a money­
making scheme based on the curiosity of the public. 

The Aerial '.rramway Company proposes to erect 
towers on each side of tbe Falls, one in the Canadian 
and the other in the American park, and to carry from 
tower to tower a double set of steel cables, which are 
to be traversed by cars suspended therefrom and 
operated by electricity from the American side of the 
Falls. 

The cars, which are to be open, cage-like structures, 
will traverse the Falls about 30 feet above the edge, so 
as to give the sightseers a close inspection of the water 
where it takes the mighty plunge. The line will fol­
low closely the brink of the American Falls to Goat 
Island, the prolongation of which direction will carry 
it as a chord to the Canadian or Horseshoe Falls. 

The State of New York and the Canadian govern­
ment have both established parks for the preservation 
of the natural beauty of the Falls, which were fast be­
coming impaired by vandali81ll. When the necessary 
powers were obtained for the establishment of the�e 
reservations, every lover of the beautiful in nature felt 
relieved to think that Niagara was saved, but it is 
questionable if in the worst of its days a greater act of 
vandalism was contemplated than the construction of 
the aerial tramway. The natural conformation of the 
ground about the Falls enables the visitor to approach 
close to the edge of the Falls and to bee to an miusual 
advantage the £rreat cataract. A nearer approach to 
its hrink than that afforded by nature is not desirable, 
and the stretching of cables across the chasm in full 
view, to be traversed by cars, will be the greatest de­
facement to which the scenery has ever yet been sub­
jected. Those who advocated the parks, and perhaps 
worked for their establishment, will regret to see them 
surrendered to such uses as the location for towers of 
the tramway. . , . , . 

ACETYLENE, 

No recent chemical discovery has excited more inter­
est than the direct production of acetylene. The cal­
cium carbide procells may properly be termed direct, 
for in it the carbon is first united to calcium and sec­
ondly to bydrogen, the calcium being supplied by 
lime and the hydrogen by water. We have given a 
number of papers on the subject, and the new pro 
cess is now being presented in various exhibits, lec­
tures and papers to the pUblic. Oue private residence 
in this city has a Sill all acetylene plant with which the 
house can be illuminated or which can be used to en­
rich the ordinary gas. If the calcium carbide san be 
produced commercially-and its promoters state most 
positively that it can be so produced-it will have a 
great effect upon the production of artificial light. 

Political economists, who have �evoted some thought 
to the influence of modern scientjfic progress upon the 
condition of the world, recognize in the modern de­
velopment of artificial illumination one of the most 
powerful instruments for the civilization of mankind. 
In old times the dark streets of cities were dangerous, 

SCIENTIFIC AMERICAN SUPPLEMENT because they were haunted by robbers, who only 
lacked subjects because the people were afraid to go 

No_ 1003_ abroad after dark. When Argand invented his cylin-
For tbe Week Ending Marcb 23, 1895. drical lamp burner with central draught, he made one 

Price 10 cents. For sale by all newsdealers. of the great steps forwa.rd in artificial lighting. The 

I. ASTRONOMY.-Tbe 'lpectroscope 
I
n Astronomy.-By TAYLORPAGE inventiol1 of plaited candle wicks, chemically treated, 

REED.-An ,mportant contribution of pbyslcs to astronomical which, as the candle burned, would bend over and 
II. L

c;gG'll:A:�t����:I�i�����: �tJ���m6aiioii.:':-Tii';·iii.;·of"tiie 10033 burn away, was considered a great discovery and 
fi��:�r,:g����.

I
�.��� .. ����.

i
� .. ��.�.��I. ��"�.I.���.�.�.����I�

tr
::::-� ]lml achievement in its day, as doing away with snuffl':'l'S. 

II1.P��;�:��·FjIi,�e:f�
e
t��Ij;'.m':,Y�f J�:��

a
o?I'::�r���

e
�n�� Then gas was introduced and proved to be the greatest 

�;r:��;;;;i!b':'a���I�t::�f�����;f:Jr��.fr:rfI���e��I'iy��
I
i!fo':r':.�: civilizing agent for cities. When the streets were ade-

(V.o�Ii�M��llRY·:":'A·N;'W·Elemeiii:':'·.,\'"ii.;welemeiiiprOd1iceiif':om 16006 quately lighted, crime at once diminishe!l. 
re

i�';:'�ls��
s 
��ft����&��.1�0��s�"J�

e
i
'
�i��:Y:':':A"di8c1is: 

16030 In recent years the electric arc light bas proved the 
slon of tbe new�y discovered substance, with pecnllar analogies best street illuminant, but gas or the incandescent elec-an� Inter-relations . ... . . . ......... . . . . . . ... ..... . .... . . . . ..... . .. . . . . . . 16028 
B�:l����':"T�':.�h��

I
�lll:.���'t�:::!���:�:ij;.:)e��:;'s

V
�riIt1.! tric light remains the favorite indoor iIluminant. In 

subject of modem explosive 8jlents. wltb tables and pressure the co-development of gas and electricity some inter-curve cbarts.-llllustratlon . . .. ... .... . . ... . . . . .. . . . .. ... . . .... . . .. .. . .  16008 
V. :?e�.?��:Yt����

a
l.:�¥:u':t��o���t.\.���:::I�n��fb

n
e
e
�':t�tl�� esting cycles or transformations of energiel! have re-

under whicb delZrees in engineering sbould be Illven, by a leading suited or have been worked out. Gas is primarily made technical educator .... . . ......... . . . . . .. , . . . . .  , . . .  , . . . . . . . . . . . .. . .. . .•• .  16l!24 VI. HORTIC ULTURE.-TbeGrass T,·ee.-A dellca!e and mostorna- for the purpose of giving light. When burned.in the· mental foliage plant, available only for Southern countries or for 
IlreenbQuse cuiture . ... . ...... .. . . . . ..... . . .... . .. . . ... . . . .. ... . . .. . . . .. 10036 explosion gas engine it gives, from the physiCist's VII. M.EDICAL AND HYGIRlNE.-Healtb and' Atbletlcs.-By Sir 
BENJAMIN W. RlCHARDSON.-�'irst installment of an exbausttve standpoint, a far more economical result than is attain-

Vll���E�nE�li'di'.g'b"/��I�te�.;s"·of···Ciimaie···and··we;'iber]OO32 able with the steam engine. In the commercial sense 
���gr���y,

p
:�t

r 
oh�e:�:���:��

re
:'��:b��P�r:n�

n
::3 :���"o�g! the economy, owing to the high cost of gas, disap .. 

IX. C:;\igc�l;L·A·NEOUS.�·-iiiiere8iiDg·· 'Docuulents' .. in' . 't'hE;' 'Bi-HAsh 16037 pears. 
Museum. -A popular description of some of the treasures pre.. T . b t t f t f 
.efh';,d�a�?��6'�'F����N�f::�� C���b'i:�s ::t'!.I!�n'"alibi��I1':-d 16005 he gas engme urns some wen y ee 0 gas per 

x. �'WA'.l.;ol;\t{sJ�V���Csimi>iiiled··pIioio:clij.;;mo.cope.:":':Cvery]1Xrll horse power hour, which gaa represents an illuminat' 

simple and cheap apparatus for prodnclnll from three negatives of ing power of sixty to one hundred or more candles. 

an electric furnace, where it heats to an almost im­
measurably high temperature a mixture of lime and 
carbon. The lime is reduced and gives calcium car­
bide. This substance is treated with water, and every 
pound eV<.olves five cubic feet of acetylene, enough to 
give 250 to 300 candle power of light for one hour. 

Thus if we know how much horse power is expended 
per hour in producing a definite yield of the calcium 
carbide, we can compare the economy of the different 
cycles. As a matter of figures it is enough to say that 
they come out about the same. But the new product 
effects other results. It diminishes the minimum size 
of gas holder required for tht! usual exigencies of gas 
supply. A one-foot burner gives perhaps forty candle 
power, or as much as ten feet of ordinary gas would 
give. Hence a gas holder of one-tenth the ordinary 
size could be used. The new gas is made without 
heat, and without any dangerous agent such as gaso 
line. Finally, when the gas is made it is a permanent 
one. The utter simplicity of the apparatus and pro 
cess is also striking. 

One of the curiOSIties of the carbide is that it wil 
not burn. It can be drawn out white hot from the 
electric furnace and cast in moulds. A piece can be held 
in a Bunsen burner without the least p.ffect. But if a 
drop of water is put upon the stony substance it 
effervesces, and the gas can be lighted and will burn 
like a piece of wood for a tew seconds until the water 
is exhausted. Then it goes out. 

Merely as a matter of scientific interest it is to be 
hoped that the commercial production will soon be ac 
complished. The merciless judgment of the balance 
sheet has wrecked ma.ny a most ingenious scientific 
triumph. It is to be hoped that acetylene will fare 
better. 

Tbe Craie Colony Cor Epileptics. 

The man�ers of the Craig Colony for Epileptics, at 
Sonyea, N. Y., have recently published an interesting 
report of the work so far accomplished in fitting out 
the home. During the year considerable progress has 
been made. In 1894, the Legislature of New York ap 
propriated $140,000 for the establishment of the colony 
and of this amount $12,000 has been expended in pur 
chasing the farmlwhich is to form the site of the colony 
and in protecting and improving the property. A gen 
eral design for the colony has been adopted to which 
all buildings and improvements will be obliged to con 
form, and architects and engineer!', surveyors and others 
have been employed to carry out these plans. It is pro 
posed to construct first an administration grou p of fine 
buildings. These are to be plain two-story structures, 
entirely disconnected and devoid of all "institutional" 
features, the whole resembling a cluster of private 
dwellings. The chief buildings of this group will con 
tain the offices of the superintendent and members 0 
his staff, and it will be here that the patients will be 
first received. Two of the buildings will be hospi­
tals, one for each !>ex, and two will be used to accom 
modate patients before they are distributed in the 
colony. The idea is to provide the most homelike 
conditions. The minor offices and wants of the colony 
will be provided for by the patients themselves. 

The designs of the respective buildings will vary 
from each other in detail and in outline. Everything 
will be done to prevent the colony from having the 
appearance of an institution. The home life will be 
further maintained by providing a dining room for 
each respective building. The patients from the several 
buildings will not, in any case, be massed together. 
There will al�o be separate buildings, to be known as 
sewing cottages, laundry cottages, etc. The farm at 
Sonyea comprises-nearly 1,000 acres of excellent land, 
and much of this will be cultivated. The place will 
also be beautified by a tasteful arrangement of drive­
ways, lawn�, t.rees, and shrubbery. 

Such an institution as is being here provided has for 
a long time been very badly needed. The State now 
makes provision in separate institutions for the in­
sane, the blind, the deaf and dumb, and others suffer­
ing from chronic maladies. It is no less important that 
provision should also be made for epileptics. It is es­
timated that there are 12,000 epileptics in the State of 
New York. Of this number 80me 400 are confined in 
insane asylums and 600 in poor houses, The colony at 
Sonyea will doubtless correct this abuse. Its surround­
ings will, besides, be unusually healthful, and its atmo­
sphere as far as possible homelike, and, therefore, rest­
ful and beneficial. The plan of providing an epileptic 
colony is already in succel!sful operation in England, 
France, and Germany, where much good has been ac­
complishelil. 
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Ann ual Re po r t  oC the Fac to ry In .pector. I everything which relates to farming in Canada. The Ord na nce Note •• 

The ninth annual report of the Factory Inspector of! adaptability and merits of various varieties of wheat Lieutenant E. F. Qualtrollgh, U. S. N., has con­
New York Stat�, which has recently been submitted I are, for example, the subject of careful inquiry. tributed some interesting notes on the progress of ord­
to the Legislature, contain\! much important informa- Experiments are also carried on to determine the nance in the thirteenth number of the General In. 
tion. The inspections of the past year have been very vitality and· purity of various agricultural seeds, and formation Series issued by the Office of Navy Intelli. 
thorough, and much good work has been accomPlish- ' to investigate the nature of the disease!> of plants �nd gence of the Navy Department. The leading authori­
ed. During the year some 13,866 separate workshops trees, and the cure for the ravages of insects. VarIOus ties seem now agreed that the naval artillery of the 
have been visited, which employ in all 465,926 persons. varieties of fertilizers are tested to determine their future will be of more moderate dimensions. There 
Of these it was found that 150,662 were women and comparative value with different soils and crops. The are several objections to guns of large size. The en-
12,536 were children under sixteen years of age. '.rhe study of the care of animals is also a very import- durance of a gun diminishes as the caliber increases. 
inspection has led to the correction of many abuses.of ant interest, and the value of different breeds of The machinery required for the manipUlation of 
the laws governing the ages of children employed and stock and their adaptability to various climates and heavy guns is easily disabled by a projectile from a 
the proper protection of the lives and morals of em- other conditions are carefully investigated. comparatively small gun, and large guns can only be 
ployes. In all, 10,425 notifications requiring changes These stations also examine the scientific and ec�- fired at intervals of several minutes, so that often 
and improvements were issued, many of which were of nomic sides of butter and cheese ma,king. Experl- much smaller rapid-fire guns will do more execution. 
great importance. ments are also carried on to determine th� bes� �eth- The employment of guns of moderate size paves the 

It was found that the number of children in the fac- ods of planting and pruning trees for frUIt ralslllg or way for improvements in reduction of displacement 
tories, under sixteen years of age, was less than in pre- for shelter or timber. The information gained in all and increase in the coal endurance. For a given out­
vious years. About 2'6 per cent. or less than 27 chil- this work is carefully recorded and published for gen- lay the reduction of caliber means an increase of ships 
dren in each 1,000 of factory workers, were under age, eral distribution. and guns, and where a large battery of guns of mod-
and it is claimed that this is a better record than that - •• I .. erate dimensions are provided, there is less danger of 
of any manufacturing State or country in the world. Fi r at Aid to the Ele ctrically S ho c ked. the vessel being crippled by the dismounting of a gun 
Many improvements have also been brought about re- The French Minister of Public Works, under expert or two. The projectile fired by the latest 12 inch gun 
lating to the guarding of machinery and the proper advice, has prepared the following rules in case of is capable of perforating any armor afloat at fighting 
protection of operatives. The inspector has, as far as shock: The victim il> to be, first of all, taken into an ranges, so that if the penetrating power is sufficient to 
possible, exercised supervision over the sweating or airy place; three or four persons should be taken there sucessfully attack the defensive armor which is liable 
tenement house system of manufacturing. In this I to assist and no one else allowed to enter. The Cloth- I to be encountered, it is advisable to increase the num­
work eight deputy inspectors were at work for ten! ing is to be loosened and efforts made to re-establish ber of guns and not their size . The manufacturers of 
months on the east side of New York. City alone. As I respiration and circulation as soon as possible. To re- rapid-firing guns have been increasing the caliber of 
a result of these inspections a great many notifications establish respiration, recourse can be had to the follow- theil' weapons and have recently made important im­were served and enforced to better the conditions of ing two methods, viz., drawing of the tongue and arti- provements in mounts and ammunition. 
these places. Notifications were also served relating ficial respiration. In the former case, the mouth of An efficient gun mount has snch important duties to to the guarding of elevators and hoistways, the erec- the victim is opened with the fingers, or, if there be perform that the new devices in the way of disappear­tion of fire escapes, t he renovation of ·factories, the pro- resistance, with. a piece of wood, the handle of a knife, ing carriages and means of absorbing the energy of vision of proper toilet rooms, to better ventilation, and spoon or fork, or end of a walking stick. The front the recoiling gun that the progress made in the last. similar improvements. The report states that in most part of the tongue should then be taken between the few years is fully as great as that made in the gun itself. cases the notifications were promptly and cheerfully thumb and index finger of the right hand, bare or By arranging for the recoil to take place in the line 
obeyed. covered with, say, a pocket handkerchief to prevent of fire the" jump" is much reduced, and sudden blows • ,e, .. slipping. The tongue is then strongly pulled, and al- to the deck are obviated, although a severe strain is Elec tric Road Be twee n Ni ag ar a  Fall . and lowed to relax, in rhythmical imitation of respiration, necessarily brought upon it. Springs have been gen. Buft"a lo . at least twenty times a minute. These movements erally introduced for returning guns to the firing po-Everybody in Niagara Falls is rejoicing, says the I must be continued without a break for half an hour sit ion. They were first used with the mounts for rapid­Buffalo Express, over the letting of the contract for or more. For artificial respiration t.he subject should firing guns, and the experience thus obtained has led the building of the electric road between the Falls and, be laid upon his back, the shoulders slightly raised, to their more extended employment. Gun shields have Buffalo. The contract, as W. Caryl Ely announced, the mouth open and the tongue free. The arms are increased in thickness, and nickel steel is being intro­was formally signed recently in Buffalo, and it was I taken at the height of the elbows, supporting them duced for use in constructing them. Sights are now mainly through Mr. Ely's tireless efforts that this road I strongly on the walls of the chest, next bringing them usually fitted on the mount, so that the pointing of the was secured. According to plans, the road is to be above the head, describing the arc of a circle. These gun is in no way interfered with by the loading or built of 94 pound steel girder rails, with side trolley movements are to be continued at least twenty times a firing. • •  el • poles. It is to be double-tracked except for a distance minute until the re-establisbment of natural respira­
of 2� miles, where the highway commissioners of the I tion. It is suitable to commence with the movement 
town of Wheatfield refused to grant more than a sin_ of the tongue as described, simultaneously, if possible, A careful study of the many varieties of food fish of gle-track line franchise. The best feature of all is that with the adopting of artificial respiration. At the Alaska has recently been lIlade by one of the govern­is will give Buffalo and Niagara Falls cheap fare�, the same time, it is desirable to try and restore circulation ment ichthyologists in the interests of the Smithsonian rate to be but 50 cents for the round trip at all tImes. by rubbing the surface of the body, by beating the Institution, and the observations made are very valua­Quick time is to be made, and in order to do this the body with the hands or with wet towels, throwing ble and interesting. In Alaska every native is a fisher­road is to be made so that heavy cars can be used. cold water on the subject fI:om time to time, and ap- man. and the fish of these waters are so abundant and The running of late cars will keep hundreds of Buffalo plying ammonia or vinegar to the nose.-Boston of such variety that the entire native population is people in Niagara Falls until late in the evening, who Transcript. able to support itself by this means. The report, it is 

Food FI"h o C  AJa .kan Wa ter a. 

now are obliged to go home before the really enjoya- ------e_' .... e .... ' ..... ------. 
to be hoped, will lead to some arrangement by which ble part of the day about the Falls comes. The power Iced BI\!" Ba.e Apparatu.. these quantities of food fish may be brought to the for operating the road will be furnished by the Nia- �he -qnit.ed State� Coa�t and Geodetic S

�
urvey empl?y I markets of the United States. gara Falls Power Company, and according to the con- an mterestmg and mgeDlous apparatus .or determm- The great wealth of Alaskan waters lies in their tract, the cars will be running by July 1 of this year. ing the exact measurement of base lines. Considerable abundance of salmon. The natives catch the salmon In Niagara Falls the road will be run on the tracks difficulty is experienced usually in this work from the by the aid of spears, nets and traps, and dry them at of the local street railway company from Echota, and variation of the meas?ring ba�s due to changes of present for their own use exclusively. The large this line, which is now a single track, will be double- temperature. A measurmg b�r w�ll even be so affected variety known as king salmon often weigh from sixty tracked this spring and rebuilt entirely. by the heat of the hand holdmg It as to become more to ninety pounds apiece, and these are very abundant. All the capital for the building of this road has been or less inaccurate. The length of a rod of brass or The waters also swarm with codfish equal, it is re­secured and the moment the weather permits, work on copper,a f�ot long will. vary from the heat of the h�nd ported, to those of New England. In the northern its constrnction will begin. The ficst section between from 01)()'j lOch to O·Olmch. In order to secure perfect rivers several varieties of whitefish take the place of Buffalo and Tonawanda will, it is said, cost about accuracy this expansion must be considered. In out- salmon. They grow to a weight of about thirty $500,000, complete. door work such as �urveying it is of course impossible pounds and have a delicious flavor. The rapid streams e •• I • to Keep the measurmjr rod at a constant temperature. are well supplied with grayling; and Dolly Varden The "Expe rllnen tal Farms " oC Canada. The apparatus used by tbe survey for avoiding this trout are very plentiful, and frequently exceed fifteen For several years the provinces and the federal gov- danger is known as the" Iced Bar Base Apparatus." pounds in weight. Quantities of pike, dogfish and ernment of Canada have been taking an active inter- By this device a single rigid bar is used as the element red fish also abound. Probably the most abundant of 

est in the improvement of agric!lltural methods of length. The bar is carried in a Y-shaped trough all fish however, are the common herring. These are throughout the provinces, and at present the equip- and when in use it is surrounded by mel�ing ice, which, very f�t and of an excellent flavor. It is said that ments of their so-called "experim€ntal farms" are it will be seen, serves to preserve a uDlform tempera- vessels often sail for hours at a time through shoals of very complete and efficient. The central experimental ture for the rod. The trough is very rigidly con- these herring. 
farm, situated near Ottawa, comprises some 500 acres structed and especially adapted to resist vertical 
of land and a complete outfit of buildings and the nec- strains. The trough is completely filled with pulver-
essary machinery. The buildings are especially fitted ized ice, and the slanting sides of the trough serve to 

• Ie • 
Wea the r and the Mind. 

up for cattle, horses, pigs and poultry, aud all of these keep the ice constantly in contact with the bar. The The psychology of the weather is considered by Dr. 
are well stocked. There is also a dairy equipped particles of crushed ice used for this purpose vary in T. D. Crothers as a promi:Jing subject for study. He 
with the modern appliances for carrying on experi- liIize from the smallest flakes up to the size of a cubic say�, in Science: 
mental work. The farm also includes a seed testing centimeter. This is found to suit the purpose better " Very few persons recogniz� the sou.r�es of error thB:t 
and propagating house and a conservatory. Besides than snow or pulverized ice, since it does not pack. come directly from atmospherIC conditlOns on ex perI­
this central station, there are eleven experimental I The bar is rectangular in shape and is formed of I menters and observers and others. In �y own case,. I 
farms situated in other parts of Canada, and these rolled tire steel. The upper part of the bar is cut have been amazed at the faulty deductIOns and mIS­
carry on experiments in agriculture, horticulture and away at either end to receive the graduation plugs, : conceptions �hich .were mad� indarnp, foggy �eather. 
arboriculture with much profit. The several farms which are of platinum-iridium. The trough carrying or on days m WhICh the aIr was. charge.d WIth elec­
are situated so as to render them as helpful as possible the iced bar, as described, is attached to two cars, tricity and thunderstorms were Impendmg. What 
to the most thickly populated districts, and in their which may be moved along a horizontal track. The seemed clear to me at these ti.mes appeared later to be 
equipments and general methods they resemble closely measuring may be moved in this way to the positions filled with error. An actuary m a lar�e 1ns�ra�ce com­
the central station. The staff of workers at the required in measuring the base lines. Micrometer pany is obliged to stop work at such tImes, findmg that 
central experimental farm includes a director, an microscopes are used to mark its successive positions. he makes so many mistake!' which he il) only conscious 
agriculturist, a horticulturist, a botanist. an en· The trough is covered with a close fitting jacket or of later that his work is useless. In a large factory from 
tomologist and a chemI!'t. There is also a poul- blanket of heavy white cotton felt, which serves to,lOto 20 per cent less work is brought out on damp daYIiI 
try manager, a "foreman of forestry" and several a.s- protect the ice in a measure from the heat. In actual II and days of threatening storm. The superintendent, 
sistants to assist the members of the staff. The work practice the apparatus is found to work very success- in receIving orders to be delivered at a certain time, 
is varied in nature and has to do with practil'.ally fully. takes this factor tnto calculation" 
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A MOTOR Oi'BUTED BY TIlE EXPAJI'SION AND 

COll!llACTION OF METAL. 
In the motor shown in the accompanying illustra­

tion, two bands are alternately eX1>anded by the direct 
application of heat, and the bands are so connected 
with springs that when one band is expanded it re­
leases its hold on the springs while the other band is 
receiving the full pressure of the springs. i .  Pyromo " 
is the name given t.his motor by its inventor, Dr. 
W. W. French, of Fort Branch, Ind. The engraving 
represents a sectional side elevation of the motor, a 
loosely rotating wheel havin g an exterior expanding 

FRENCH'S MOTOR. 

and contracting rim preferably made by sets of metallic 
bands arranged one alongside the other. The bands 
are subjected to the heat from gas burners which open 
in to a hood on one side of the wheel, and the ends of 
each band pass over pulleys journaled in suitable bear­
ings in the sides or spiders of the wheel, the two sets 
of bands passing over corresponding sets of alternately 
arranged pulleys. The ends of the bands, after p8k<S­
in g over the pulleys, connect with links in the middle 
of the outer leaves of elliptical spri ngs . the springs 
being attached, at the middle of their inner leaves. to 
rods secured in the sides of the wheel. The several 
bands are supported intermediate of their pulleys' on 
posts, and the bands are connected at their middle by 
in wardly extending links, with levers fulcrumed in the 
sides of the wheel. Each link has a turu buckle, 
whereby the len gth of the l i nk may be increased or di­
minished, and the levers are connected by other links 
with a disk on a crank arm on the f;baft. The bands of 
each set connect at their ends with the same springs, 
and they connect by independent links with separate 

. levers opposite each other and connected with opposite 
sides of the dil'k on the shaft. As a band is heated 
from the burners, its ex-
pansion releases a set of 
springs, whose c l o s i n g  
power is exerted on the 
ends of another band, and 
through the t wo links and 
lever a pull is exerted on 
the disk to cause the wheel 
to rotate in the direction 
of the arrow. A similar 
operation takes place with 
the other bands. The mo­
tor is designed to be self­
governing. the sprin gs es­
tablishing a yielding con­
nection between the bands 
and levers, to prevent the 
bands from breaking and 
take up slack until the 
r u n n i n g temperature is 
reached. 

• • •  
A New (Jore for Stiff 

Jol ots. 

I c itutifi, �mtti,au. 
moisture has a scalding effect, which is  relieved by 
opening the further end of the cylinder and letting 
the moisture evaporate. A sitting usually lasts forty 
minutes. The immediate effect is a greatly increased 
circulation in the part treated, profuse local perspira' 

tion, and relief from pain. 
• I • • • 

BRISTOL'S RECORDING AMPERE METER. 
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corded, as for example on an electric railroad, a damp­
ing device will be provided, which consists of a vane of 
aluminum, secured to the left knife edge spring and 
immersed in a vessel of glycerine. 

For low ranges the solenoids are designed to carry 
the entire current, but for h igh ranges shun ts will btl 
provided. 

• I e  • •  
The accompanying engravings illustrate a new reo A C1Il1BN WITH VERT ICAL AND ROTARY DASlIERS. 

cording ampere meter, which is being placed upon the The two dashers with which this churn is provided, 

market by the Bristol Company, of Waterbury, Conn .  one baving a vertical and the other a rotary movement, 

This instrument, in connection with their recording may be operated together or either dasher may be 
volt and watt meters, which are already well known, 
makes it possible to keep a continuous record, day and 
night, of the output of an electric lighting or power 
plant. 

The general design of this instrument is clearly 
shown in Fig. 2, an interior view, from which it will 
be seen to consist of a stationary solenoid, an arma­
ture, B, carried by a non ·magnetic shaft throuf;l'h the 
center of the solenoid, the shaft being supported at itR 
oppcsite ends on steel knife edge spring supports, C 
and D, the same as in Bristol's recordin g volt meter. 

The recordinf;l' pen arm, E, is secured directly to the 
steel spring support, D, and partakes of its angular 
motion as the armature if; attracted to the coil or sole­

noid by a current passing th rough the solenoid. AI­
t.hough the actual distance that the armature itself 
moves is small, it will be observed that it transmits an 
angular motion to the pen arm, resulting in a wide 
range on t.he chart without employment of multiply­
ing devices between the spring an d the pen. 

A novel feature of this instrument is the foriI1 of 
armature which is used to procure a chart with the di­
visions nearly uniform throughout its range. It con · 
sists of two parts, a flat and very thin disk of iron and I 

KELLY aND HAGQUIST'8 CHURN. 

a small sleeve or
. 
core of iron on the non-magn�tic I used independent of the other. It has been patented 

s�af�. The sleev� IS comple�ely
. 

co�cealed from vIew by Messrs. M. F. Kelly and N. A. Hagquist. The body 
wlthm the SOle?Old. The dIsk IS stIffened by a plate of the churn hal' exterior pins on opposite sides, each 
of non -magnetIc metal: . . pin adapted to en ter an angular slot in one of the 

If the armature conSIsted SImply of the flat dIsk por- side standards and the cover is made in two sections 
tio�, the m�gnetic attractive force w�uld �n

.
crease very flanged to flt �ver the upper edge of the body. In th; 

ra'pldl� �s
. 

It app�oached �he �olenold,. glvmg a char� upper ends of the standards is journaled a shaft 
WIth dIVISIons as 10 the BrIstol s recordmg volt meter. adapted to be rotated by a belt from a hand wheel 
contracted at lower portion on the scale but very open the shaft having a crank arm and a beveled gear be: 
at upper portiO? ; while if the a.rmature consis�ed only ing adjustably secured on it, 'the latter meshing with 
of the core ,?orbon, the attractIve force upon It woul� a sim ilar gear on the upper end of a vertical shaft on 
decrease as It approached the central or neutral POSI- whose lower end is secured the hub of a rotary dasher. tiOD of the solenoid, and the div isions for the lower Plates of somewhat diamond shape extend diagonally 
portion wo�ld be quite open, becoming contracted at from the hub, the plates being adapted to agitate the 
upper portIOn of the scale. milk at the bottom of the churn body Slidin g upon A fter considerable experimenting, a combination disk the vertical sbaft is a sleeve upon which are located 
and core armature has been found which �roduces th� two apertured disks constituting the vertical dasher 
nearly ul1iformly divided sca le as shown 10 the speC]- to which movement' is communicated by meallS of � 

\� 

link connecting the upper eud of the sleeve with the -V 1 \  , crank portion of the driving shaft at the top. By sim-
• 2 ,  4. • ply disconnecting the upper end of the link from the 

- - • 
crank, the movement of the vertical dasher ceases, and 

Fig. s. a slight lateral movement of the driving shaft discon · 
neets t h e b e v e  I gears 
through which the rotary 
shaft is operated, b o t  h 
movements b e  i n g thus 
readily controlled by the 
operator for the use of 
both dashers together or 
either one separately. as 
may be desired. Commu­
nications relative to this 
improvement may be ad­
dressed to Mr. M. F. Kelly, 
Blossburg, Pa. 

• • •  
Jl GII·.We Tell Peet Blch. 

At St. Bartholomew's 
Hospital, London, an in­
genious hot air bath is now 
in use for the treatment of 
sprains, inflamed j 0 i n t 8 
due to gout or rheuma­
tism. and Rimilar affections. 
It con sists of a copper cyl­
inder about three feet long 
and eighteen inches in dia­
meter, which will hold an 
arm up to the shoulder or a 

Fig. 1. BRISTOL'S RECORDING AKPERE OTER. Fig. s. 

The Zoological Society, 
London, has just purchas­
ed a fine female giraffe. 
which has recently arrived 
from South Africa. This 
is believed to be the first 
example of the large dark­
blotched race ever seen 
alive in Europe, the giraffes 
previously exh ibited hav­
ing belonged to th e sWltller 
and paler form found in 
northern tropical Africa. 
As the animal stan ds more 
than ten feet high, there 
may be !some delay, owing 
to the difficulty of passing 
it under the r a i I w a y  
bridges, but it will proba­
bly be on view in a few 
days. The society has also 

leg up to the iniddle of the thigh ; it stands on an iron 
frame and is heated by gas burner3 placed underneath, 
so that the temperature can be raised to 300' or 400' 
Fah. The patient is placed in an arm chair at one end 
of the cylinder, the liwb is introduced, and the joint 
made air-tight by a rubber band. No discomfort is 
felt uP .to 250° until perspiration sets in, when the 

men section of a chart, Fig. 3, for a range of fi�teen am­
peres. 

The armature and moving parts are reduced to a 
minimum in I'ize aIJd weight to avoid magnetic lag and 
the effect of the inertia when current is thrown off and 
on. To provide for cases where there are extremely 
rapid and large fluctuations in the current to be re-

purchased a pair of sable antelopes (B ippotragus niger) 
and a pair of brindled gnus (Connochootes taurina) all 
in excellent condition. 

• • • • •  
IT is said that dew will not form on !Oome colors. 

While a yellow board wil l be covered with dew, a red 
or black one beside it will be perfectly dry. 
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A COMPACT ELECTRIC SIGNALING DEVICE. 

The illustration represents a signaling outfit con­
tained in a small box or case, for convenient installa­
tion in residences, hotels, or other buildings, either 
during or after the erection of the buildings, without 
injury to the walls or wood work. The im provement 
has been patented by Mr. James N. Connolly, of No. 
452 Madison Avenue, New York City. The case is dust 
proof, and has an opening in the rear to permit it to 
be placed over the socket of a bell-pulling outfit, a 
support over the opening being adapted to receive t he 
center post of the outfit, and a nut screwing upon the 
center post clamping the box firmly to the wall The 
box has a hinged cover, readily thrown open to facili­
tate making any adj ustment which the bell requires, 
or any desired change i n  the circuit connections, and 
the bell is preferably mounted on the cover of the box, 
which thus serves as a sounding board and intensifies 
the sound. The circuit wires, also connecting with a 
suitable battery, are carried in the tubes which ext.end 
to the several rooms or a house, after the manner of 
eq ui pping many large buildings not t!trictly modern 
in construction, and a push button or other circuit 
closer is mou nted on the outside of the box. The two 
binding posts on top are for use when it is desired to 
ring by means of a flexible (lord from different parts of 
a room, as from a bed, a desk, etc. , the cord terminat­
ing in a pear-shaped button. By using a buzzer in­
stead of a bell, the case may be made materially small-
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CONNOLLY'S ELECTRIC SIGNALING DEVICE. 

er, or a buzzer may be pla(led in circuit and mounted 
in another part of the room, when either one of the 
devices may be used, as desired . 

• . e . •  
Peroxide of' HJ'drocen. 

By a process patented in "England Dr. Richard 
W olffenstein, of Berlin, prepares a more stable and 
chemically pure peroxide of h ydrogen of high percent­
age. The dilute peroxide solution, which contains 
perhaps 3 per cent peroxide, is heated at a constant 
temperature of bet.ween 100 deg. and 110 deg. C., with 
or without the aid of rarefied vessels, until the fluid 
has a proportion of about 60 per cent peroxide. Then 
in a vacuum at a moderate temperature the peroxide 
is distilled over. With gradual rising of the boi ling 
point a watery vapor first passes over until, at 84 deg. 
C. and a pressure of 24 millimeters, a 99 per cent solu­
tion of superoxide distills over. A chemically pare 
peroxide can be got from this by pouring it into a sol­
vent which does not combine with water, i. e. , ether, 
and dissolving again the pure peroxide out of the 
ether solution. It is claimed that the product i.s sta­
ble in concentrated solution, and does not decompose 
even on long keeping. The dilute solution, to begin 
with, must be entirely free from foreign substances, 
even from mechanical impurities such as sand . 

. . . � .  
HI.tor,. of' tbe Barometer. 

J t itutifit �mtritau. 
A FINGER EXERCISING DEVICE. 

An extremely simple device to facilitate the devel­
opment of muscular strength in the fingers is repre­
sented in the accompanying illustration. It is designed 
to be of especial benefit to violin players, piano players, 
etc. ,or may be usedby a surgeon to develop a contracted 
cord or m uscle of the fingers, hand, or arm, being also 
of-utility to penmen, telegraph operators, typewriters, 
and all who require finger dexterity. It has been pat­
ented by Mr. Frank E. Osterhout, Oneida Castle. N. 
Y. It consists of a tube or sleeve with longitudinal 
side slits at one end to permit the convenient insertion 
of the finger, while from the other end extends a rod 
on which a weight is adjustahly held at the desired 
distance by means of a set screw. The sleeve at its 
split end is fastened on the finger by a clamp con­
sisting of an elongated slotted ring par,sing around the 
sleeve, and a clamping plate slidable vertically i n  the 
ring, and engaged by a set, screw at the top. The exer­
cise is made more or less se.vere, not only by moving 
the weight out or in on the rod, but weights of differ­
ent sizes are employed, as may be deemed most ad­
vantageous. 

• • • • • 
MANUFACTURE OF WHITE VINEGAR. 

White vinegar can be manufactured from molasses, 
corn, etc. , or from almost any substance that will fer­
ment. The material is first passed through a ferment­
ing and distilling process which turns the liquid into 
what is called a low wine. This wine is then allowed 
to trickle slowly into generators filled with beech­
wood shavings, where it works and becomes sour. 
The material used principally by the man ufacturers is 
molasses. The casks or hogsheads of molasses are first 
emptied into an underground reservoir and thinned 
do� n with water. It is then pumped up through a 
rubber hose into a 1,000 gallon fermenting tank, where 
it is allowed to stand for about two days and ferment. 
After fermenting it ill forced up into another reservoir, 
from which by nleans of pipes the liquid passes down 
into a wooden mash tub connected to the top of the 
still. This mash tub is about 3 feet in height and 
about 7 feet in diameter, and holds about 600 gaUons. 
The still is circular in sh ape and is about 20 feet ill 
height, about 6 feet in diameter and made of ash. The 
interior is divided off into five com partments. The par­
titions or headings are made of wood about 6 inches in 
thickness and about 2 feet apart. Running through 
the center of each heading is a copper pipe or tube 
about 14 inches in height and about 8 inches in diame­
ter. Directly over the top of each pipe is a circular 
copper head 18 inches in height, the bottom of which 
connects to the fiooring of the headings by means of 
a n umber of arms. Through each heading mid way 
between the copper heads and sides of still is a 3 inch 
drop pipe which projects above and below the parti-

1 8 1  

tion about 6 inches. At,tachl'ld to the side of mash tub 
is a small 1� inch copper pipe which connects with 
the second compartment in the still. The liquid 
passes down this pipe on to the floor of this heading. 
As soon as it reaches to the depth of 6 inches it begins 

OSTERHOUT'S FINGER EXERCISING DEVICE. 

to run down the drop pipe toihe next heading. When 
the liquid again reaches to the top of the pipe it drops 
down again in the same manner to the next heading 
below. The steam is turned on from the bottom of 
the still and passes up through the center and drop 
pipes and underneath the copper head of the first head­
ing. 

FrOID the first heading it passes upward through 
the different compartments in the sallie manner, heat­
ing and steaming up the liquid, which passes off at the 
top of the still in the form of vapor through a 4 inch 
pipe to a n umber of copper vats below. The vats are 
about 5 feet in height and about 3� feet in diameter. 
Running into each vat within 2 inches of the bottom 
is a pipe which connects with the still pipe. About 
120 gallons of water is placed in each vat through 
which the vapor passes, mixing itself with the water. 
Each vat rest.s in a wood tub containing about 300 gaL 
Ions of cold water. After about 120 gallons of the 
vapor has been thoroughly mixed with the 120 gallons 
of water, it iii! then allowed to cool. Atter cooling, 
which takes about 24 hours, the material is drawn off 
from the bottom and run into a receiving tank. From 
the receiving tank it is pumped into casks and left to 
stand for about 12 hours. To make the low wine work 
quickly in the generators, a quantity of strong vi negar 
is mixed with it, the proportions being about � gallon 

In the Meteorologische Zeitschrift for December last, 
Prof. G. Hellmann gives a very interesting account of 
the invention of the barometer, which has now been 
in use 250 years. Torricelli, who died at the early age 
of thirty-nine years, was too busily engaged in mathe­
matical studies to publish an account of his discovery, . 
but on June 11, 1644, he wrote a description of it to 
his friend Ricci. This letter, and Ricci's ohjections to 
the experiment, were published in 1663 by C. Dati, a 
friend of Torricelli's, and as this work is now exceed­
ingly scarce, Prof. Hellmann has reprinted the corre­
spondence, in the original Italian, in the above·men­
tioned journal Some of the paragraphs, says Nature, 
are noteworthy, espeCially those in which Torricelli 
states" that it was not merely a question of prod ucing 
a vacuum, but of making an instrument which would 
indicate the changes of the atmosphere. The first 
continuous barometrical observations appear to have 
been made in France. In England they were first 
taken by Robert Boyle, 8,bout the year 1659. to whom 
we owe the invention of the word .. barometer." MANUFACTURE OF WHITE VINEGAR. 
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of vinegar to 1 gallon of low wine. After mixing, the 
liquid is pumped into small 30 gallon casks, where it 
passes out through a small glass tube. The stream of 
wine, which is about the size of a thread, runs down 
through a funnel in the top of the generators. 

The generators are made of ash and are about 8 feet 
in height and about 4 feet in diameter and fil led with 
beechwood shavings, each generator holding about 25 
bushels. These shavings are circular in shape and are 
about Ys of an inch in thickness. about 1 inch in width 
and about 2 inches in diameter. When stretched out 
they measure from 13 to 15 inches in length. They 
cost about from 25 to 30 cents per bushel and will last 
froUl 30 to 35 years. As the fine stream of low wine 
trickles down slowly throutrh these shavings the air 
inside acts on the liquid, causing it to work and turn 
into vinegar. The thread-like stream runs continu­
ously into the generators. Vinegar to the depth of a 
foot collects at tho bottom of the generators, which are 
drawn off morning and evening. From the genera­
tors t,he vinegar passes into large tanks and then runs 
off into small casks holding from 10 to 50 gallons, for 
the market. The loss of low wine by evaporation 
amounts to about 1 gallon to the barrel. The molasses 
used costs about from 8 to 10 cents per gallon. The 
vinegar is sold by the cask from 8 to 10 cents per gal· 
Ion. It is used principally by grocers pickle houses, 
etc. 

The sketches were taken from the plant of Edward 
Reinecke's Sons, Hoboken, N. J. , who turn out about 
1,000 gallons per day. 

,. . . . 
Armo red T rai ns Cor Coas t DeCense. 

A few months ago an interesting test of an armored 
train took place at Newhaven, England. The idea of 
an armored train is not new, such trains having been 
used in our civil war, in the Franco·Prussian war and 
in the Egyptian campaign of 1882 ; but the arrange­
meut of these trains was such that the guns could 
shoot only in the direction along the rails. unless the 
car were propped up to prevent it from being derailed 
by the recoil. The car was designed by Colonel Box­
ha.II, of the First Regiment of Volunteer Artillery of 
Sussex. and wa.s constructed at the shops of the South 
Coast Railway Company. The car is made of steel, 
with a vertical armored wall all around it to protect 
the artillerymen. Inside the car is a 40 pounder can­
non mounted on a platform so that it can be turned in 
any -direction. It is moved by geared wheels and 
cranks. Underneath the car are arranged extensible 
beams which may be pushed out on one or both sides 
of the car, and are arranged to abut against the 
ground by means of vertical screwl:! at their extremi­
ties, so that in case of a fire at right angles to the 
track they transfer the shock of the recoil beyond the 
rails. Beneath the car are also clam ps which grip the 
rails and prevent the car from being derailed. In the 
old stylE' of armored train the guns could shoot only 
in the direction of the rails, unless the car were propped 
up as already stated. In the new style of train the 
cars can be anchored in  a moment and can shoot in 
any direction. 

The trial of the armored train took place in the 
presence of a number of military men. T welve shots 
with service charges were tired in a direction at right 
anp;les to the track at a target moored ont at sea. 

: 

Neither the car nor the rails showed any effects of the 
recoil, which was absorbed by the tu rning platform and 
the beams. Some shots were fired without clamping 
it to the rails. Of course the target offered to the 
enemy by the sides of the cars is of considerable size, 
ann Lord Beresford thinks that the car should be con · 
cealed as mnch as possible and that thin iron plates 
would be a sufficient protection for the cannoneers 
from the lig-ht projectiles of the enemy. Lord Beres­
ford considers it preferable to arm the car with a few 
small rapid-fire guns. The value of such trains tor sea 
coa st defense is very great. 

• • • • •  
Bicyc les i ll State M i li tia D ril l. 

The New York Seventh Regiment has organized a bi­
cycle corps, which had its first drill in t.he regimental 
armory March 13, superintended by a U. S. Army offi­
cer expert in the newly adopted bicycle tactics. The 
men were arranged in fours, six feet between wheels and 
eighteen feet betweelJ sets of four. Stress was laid on 
preserving the intervals between the bicycles and on 
the riders assuming a m ilitary position on their wheels. 
The commands, •• �tand to cycle !" " Cycles front 1" 
" Cycles rear !" Prepare to mount !" and " Mount !" 
were explained; and the men went through several in­
fantry movements on foot, pushing their bicycles. Af­
terward they mounted and went through the evolu­
tions on their bicycles. Around the armory the riders 
wheeled, fourR right and fours left in column of fours, 
by twos, in company front, making wide turns and 
narrow ones, and going through all the movements as 
would a company of infantry, while the military spec­
tators looked on approvingly. The members of the 
corps were in uniform and presented an attractive ap­
pearance as they wheeled around with soldierly pre­
cision. 

J citutific �lUtritJu. 
Ali AD11JSTABLE STORK AND SUN HOOD FOR 

CARRIAGES. 

The illustration represents the application of a 

[MARCH 23, 18<)5. 
®orre.pon�ence. 

simple form of hood readily fitted to any vehicle top, The Mechanical Color Tc.t. 

and let down, as shown in one of the figures, as a pro- I To the Editor of the SCIENTIFIC AMERICAN : 

tection during a rain storm or when driving in the face I regret extremely that anyth ing in my recent arti· 

of the sun. When thrown back, as shown in the ' cle under the above caption should have seemed to 

skeleton cut, it is completely out of the way and out of I have done injustice to editor-in·chief of the Standard 

sight, or it may be without any trouble taken out Dictionary. Certainly that was not my intention or 

entirely and left at home or placed under the seat. It I desire. The statment, " Early in 1894, the question of 

is thrown into or out of position for use instantly with the possibility of analyzing various colors and shades 

one hand. It is manufactured by the Wilbur H. Mur- I in terms of certain standards having been referred to 

ray Mfg. Co. , of Cincinnati, Ohio. The frame ill made the present writer," does not confiict with the state· 

of spring steel and it is covered with greenback ru b· ments of the Funk & Wagnalls Company. At the 

llOOD L ""i'  1I 1'!' E .  

BOOD THROWN BACK. 
HURRAY AD1USTABLE STORK AND SUN HOOD. 

time mentioned, i. e. , 1894, all previous attempts to 
obtain a satisfactory scheme having failed, the matter 
was referred to me, and the plan then developed by 
me and adopted was based on the very able and lucid 
exposition of the subject entitled •• Ou a Color System," 
by Professor Ogden N. Rood., that was read before the 
National Academy of Sciences on November 12, 1891. 
That the ideas expressed in this paper in any way in­
fringed on the original conception of the plan by Dr. 
Isaac K. Funk is news to me, and was certainly never 
expressed by him to me in the many conversations 
that we had on the subject. Moreover, the Milton 
Bradley Com pany, of Springfield, MadS. , have had a 
similar plan in active operation for many years, order­
ing colored papers from their factory by methods 
similar to those described by me. A popular exposi·· 
tion of these ideas can in no sense violate the copy· 
right of a dictionary, which from its very nature is a 
compilation of the ideas of others. 

In conclusion, if I have written aught that deprives 
Dr. Funk of one iota of credit for the plan for a 

ber drill, unlined. Parties ordering this hood for old standard for colors conceived in 1891 by him, then it 
vehicles should state distance between front bow sock-

. 
was done unwittingly. MARCUS BENJAMIN. 

ets at bottom of quarters. 

.. I . . .. 
Heftection oC Light.  

The following table, showing the amount of light re­
fiected from various substances as compared with that 
which falls upon their surfaces, is given by Dr. Sump­
ner, and will be found of interest : 

White blotting paper. . . .  . . . .  . . . . . . . . . . . . . . . . . . .  82 per cent. 
White cartridge paper . . . . . • . . . . • . • . . • . . . . . •  ' 0' .  . • 80 "  
White tracing cloth . .  . . . .  . .  . . . . . . . . .  . .  . . . .  . . . . .  35 
White tracing paper. . . . . . . .  . . .  . .  . . .  . . . .  . .  . .  . . . . . 22 
Ordinary foolscap . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 70 

A New Armor Teat • 

Tests of armor plates now occur with great fre­
quency, but the i nterest of the general public in these 
tests remains undiminished. The test of a nickel-steel 
Harveyized plate eig-hteen inches thick occurred at the 
Indian Head proving ground, near Washington, on 
March 11. This test was the tirst of a series which 
will take place between now ann June, by which time 
nearly all the annor contracted for under the Whit­
ney agreement, amounting in all to about $11.000,000, 
will have been manufactured and delivered to the Newspapers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 to 70 

YeiI<>w waH paper . . . . . . . . . . . . . . . . " . . . .  . . . . . . . . . 40 government. This includes armor for ships now near-
Blue paper. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 25 ing completion and those on the ways. The success of 
Dark brown paper. . . . . . . . . . . .  . . . . . . . . . ... . . . . . . .  1S the trial amply demonstrates the wisdom of the Rus-
Dark chocolate paper . . . . . . .  . . . . . . . . . ... . . . . .  " 4 

sian government in having armor plates made in the Planed deal, clean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 to 50 
Planed deal, dirty . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  20 United States. The ballistic trials of our government 
Yellow paintRd wall. dirty. . . .  . . .  . . . . . . . . . . . . • . 20 are very severe, as the gun is pointed at right angles 

• ' . ,  • to the plate. while in actual battle the elevation of the 
AN IM:PROVED OARLOCK. gun necessarily for accurate aim and allowance for 

The extremely simple device represented in the illus· " drop " of the projectile. taken with the angle of the 

tration is intended as an improvement on the swi vel . ship's sides, especially when rolling, will prevent a 
oarlocks of boats employed for fishing and hunting I normal impact, so that the government trials are un­
purposes on lakes and rivers, and is especially adapted fair to the plate, as every advantage is given to gun 
for steering and sculling boats and for use in shells. and projectile. 
It has been patented by Mr. L. K. Scudder, No. 181 1 The plate weighed thirty-eight tons and cost $20,000. 

2 

It measured 17 by 7% feet. A 12 inch rifle was used, 
which was placed 290 feet from the target. 

The first shot fired was a Carpenter projectile, pro­
pel led by 295 pounds of powder. The shell entered 
about 4 inches, where the point was welded to the plate, 
so as to almost close the aperture. The body of the 
projectile was shat.tered, but an examination of the 
plate failed to show allY radial fracture. In the second 
shot the charge was increased to 395 pounds, giving an 
initial velocity of 1, 956 feet per second. The projectile 
penetrated 7 inches, and the top was welded as before, 
while the base of the projectile was completely shat­
tered. A long vertical crack was produced ; it extend-�;;������E���� ed from the top to the bottom, but there was no lon­

;� · gitudinal crack. The crack was so narrow that it was 

SCUDDER'S OARLOCK. 

difficult to see how far it extended. Capt. Sampson, 
head of t,he Ordnance Bureau, considered the test en­
tirely successful. 

The test showed that nothing short of a 13 inch 
rifle would pierce this armor at a fighting distance of 
2,000 yards, which naval experts consider the probable 
range of the fieet action when in battle. In the battle 
of the Yalu River the distance between the opposing 
fieets was greater and the armor was thinner. 

... . e · -
Broadway, New York City. Fig. 1 rE'presents the oar- Orizaba in Ern ptio n. 

holder, formed integral with the pintle, and with verti· The peak of Drizaba is in a state of eruption. The 
cal slots extending through its opposite curved arms, signs of disturbance began to manifest themselves on 
there being also a channel of equa.] depth transvprsely the 10th inst. , and have increased in force constantly 
through the shoulder at the top of the pintle. Fig. 2 since that time. It is vomiting poisonous gases and 
shows the holder locked on an oar by means of a screw t.hick volumes of smoke are emitted from 100 appr­
having one side of its shank beveled, as shown in t ures. The earth for 100 llIiles around is shaken period­
Fig. 3, t.he beveled side being turned toward the in- ically with subterranean vibrations. 
board end of the oar. By this means the oar may be The Governor of the State of Vera Cruz will shortly 
moved and turned freely as desired, and is yet securely name a commission of scientific men to make an in­
locked in position. The feathering of the oar is in no vestigation into the eruption, and to make recommen­
way interfered with. The device is designed ordi- . dations looking to the protection of the inhabitants of 
narily to remain attached to the oar when the latter is

' 
the neighboring villages. The present eruption is in 

removed from the boat, but may readily be detached : the heart of the best improved coffee districts in 
therefrom by unscrewing the pin. Mexico, where many Americans live. 
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MARCH 23, 1 895.1 
A bst.r act. from I nt.erest.l nc Decisio n b y  t.he Unlt.ed 

States Clrcul& Cou r t  of Ap peal�Fourth Circuit.. 

HULSE AND WRIGHT V. BONSACK MACmNE COM­
PANY. BONSACK MACmNE COMPANY V. HULSE 
AND WRIGHT. 

.. A contract between an employer and employe, 
wherein the employe obtains service with the employer 
on condition that any improvement he may make on 
the machines of the employer shall be for the exclusive 
use of his empl oyer, held valid. " 

The Bonsack Machine Company is a corporation 
whose business it is to construct, operate on royalties, 
lease, and sell machines for the manufacture of cigar­
ettes in this and many other countries. Its princi pal 
machine is known as the .. Bonsack " machine. By 
perfecting it and procuring and purchasing patents 
connected with it the company has acquired and is 
doing a large business. In the course of its business 
the company engages many persons to operate its ma­
chines. In several instances persons so employed dis­
covered improvements in working them, and. without 
disclosing the discovery, took out patents, which they 
used or sold in competition with the company. To 
avoid this in the future, the company adopted a rule 
by which it required all persons entering its employ­
ment to agree to give the company the beuefit of any 
improvement made while i n  the employment of the 
company or at any time afterward. 

H ulse had been working at his trade as a mechanic, 
realizing between four and five h u ndred dollars a year. 

.On or about July 19, 1886, he applied for employment 
in the Bonsack Com pany_ In his interview with the 
president of the Bonsack Company, at whiCh his ap­
plication was granted. he entered into a written con­
tract, the provisions of which were explained to h im, 
especially that relating to any improvements which he 
might make in cigarette machines. Of that provision 
he expressed his approval. He served tl,e company at 
an increasing salary, beginning at $50 per month ; 
then $60 ; again $75, and afterward $85 per month. 

The contract bet ween the Bonsack Machine Com­
pany and Hulse is in these words and figures : 

.. That the said company has this day employed the 
said Hulse to set up and operate its cigarett e machines 
at a salary of $50 for the first month and $65 per month 
thereafter, with such ad vance of salary up to not ex­
ceeding $75 per month as the services ofj the said Hulse 
may j nstify. It is agreed that the said H ulse wil l 
serve the company wh enever desired, the company to 
pay his railroad fares whenever traveling at the re­
quest of the company. 

.. No abatement will be made for loss of time be­
cause machines are not kept running, nor any extra 
payment for extra hours. 

•• The said Hulse agrees to do all in his power to pro­
mote the interests of the said company, and in case he 
can make any improvement in cigarette machines, 
whether the same be made while in the employment 
of the said company or at any time thereafter, the same 
shall be for the exclusive use of the said company. 

. .  And it is agreed that in case the said H ulse be 
not able to serve the. said company efficiently. or shall 
in any way neglect his duty, the company may stop 
his services at any · time, paying up to such time ; 
but, in case the said H ulse desires to quit the said 
company, he shall give sixty days' notice thereof. " 

In July, 1889, while employed by the company in 
Montreal, his health failed and he ceased to work 
with it. 

Thereafter, on a salary of $125 per month, he entered 
into employment and partnership of another party 
named Wright, whose bUl;iness was to introduce and 
sell the Bonl.'ack machines in foreign countries. While 
in this employment Hulse made known to the company 
that he had devised improvements in their machines. 
Thereupon he was furnished by the company with a 
suitable room, power, and materials to continue his 
experiments and to perfect his idea. While so em­
ployed, however, he did not draw any salary from the 
company. The experiments continued some three or 
four months. 

H ulse then wants the company to pay him one h un­
dred thousand dollars for the invention, which was 
declined, and the company brought suit to compel the 
delivery of the invention and patent to the company, 
and obtained an inj unction prohibiting Hulse from as­
signing the patent or invention to others. The referee 
gave j udgment awarding the patent and invention to 
the company, but requiring a payment to H ulse and 
partner of $8, 126. 

The parties on both sides were not satisfied with this 
award and an appeal was taken to the United States 
Circuit Court of Appeals. Judge Simonton delivered 
the opinion of the court Feb. 5, 1895. 

� titutifi, jmeri'lu. 
Fourth. Is the amount reported by the masters a 

j ust and reasonable compensation ? 
1. The Contract.-It is tt contract of employment 

made after an explanation of its terms by one party 
and the approval of them by the other. No question 
is made here im pugning the bona fides of the contract. 
The oonsideration moving from the company is the 
employment of the services of Hulse at a progressive 
salary, with no abatement for loss of time and no 
extra payment for extra hours, all railroad fares of 
Hulse, when traveling for the company, to be paid. 

In consideration of these stipulations, H ulse is to 
serve the company whenever desired, agrees to do 
all in his power to promote the interests of the com­
pany, a:Jd in case he can make any im provements in 
cigarette mach ines, either while in the employ of the 
company or at any time thereafter, such improve­

ments are to be for the exclusive use of the company. 
This last provision was 8tated to him as a condition 
precedent to his  employment. was approved and con­
sented to by him. Here we have a contract of hiring 
at stipulated prices lind a contract of service with 
one detail of the service inserted to prevent any mis­
understanding. It would Reem to be an indivisible 
contract. The st ipulation claimed to be an independ­
ent covenant, directed to any improvements made by 
him in cigarette machines, was the very stipulation 
which secured t.he contract on the part of t.he com­
pany to engage and pay Hulse. The consideration 
on the part of the company moves to all the parts of 
the contract. The contract was one of employment. 
The company was to do certain things. In return 
Hulse . was to do certain things-set up and operate 
the citgarette machines and promote the interests of 
the company, and, to do thi8, give them the benefit of 
improvements in cigarette machines in cas� he made 
any. Can it be said that if he set up and operated 
the machines he h ad exhausted the consid eration of 
his contract and that he CQuld antagonize the inter­
ests of the company whenever he pleased, his agree­
ment to promote its interests being nndum pactum ? 
For similar reasons it cannot be said t.hat this agree­
ment, or an y part of it, is without consideration. In 
the absence of fraud, mistake. i llegaJity, or oppres­
sion, and where no relations of trust and confidence 
exist between the parties. courts cannot inquire i nto 
the inadequacy of the consideration of a contract or 
set up their own opinions respecting that which par­
ties in good faith on both sides have agreed upon. 

.. If there is one thing more than another that pub­
lic policy requires, it is that men of full age and com­
petent unrlerstanding shall have the utmost liberty of 
contracting. and that contracts, when entered into 
fully anti volnnte.rily, shall be held good and shall be 
enforced in a court of justice. (Jessel, M. R. , Print­
ing, etc. , Co. v. Sampson, L. R ,  19 Eq. ,  465.)" 

Some consideration is requisite to support a con­
tract ; but the s.ufficiency of the consideration cannot 
be inquired into. (1 Sadg-. on Dam ., 455. ) 

Is this contract unreasonable or unconscionable ? 
The Bonsack Machine Company owned valuable 

patented machines employed in the manufacture of 
cigarettes. Com parati vely, the invention was in its 
infancy, and the machinery was known to be difficult 
of operation and open to . improvement. Any one 
entering into the employment of the com pauy had 
full opportunity of learning the merits of the ma­
chines, and by constan t and daily use could see where 
the machine was defective and where im provement 
was needed. _ If any improvement sugg€sted itself to 
his mind, he could, by using the machine and the time 
and material of the company, experiment upon it and 
ascertain its value. The improvement would be his 
own idea ; but it owed its suggestion and origin, its 
progressive development and perfection, to the busi­
ness, the practical working, the opportunity afforded 
by the company. When, therefore, the company, 
taught by costly experience, determined to protect it­
self from the discovery of improvements by its own ser_ 
vants, it did a natural and reasonable thing, and when 
it protected itself by a covenant in advance of any em­
ployment with those seeking its service it did a fair 
thing. Nor was that part of the contract which put 
in the same category improvements made while i n  
the employment of t h e  company a n d  those made at 
any time thereafter unconscionable or unreasonable. 
Without this safeguard the contract on this point 
could be easily evaded and be made valueless. 

Is the contract void as against public policy ? Doel! 
it inj ure the public ? 

public policy. Sir George J essel, in discussing the 
subject, holds that not only is there no rule of pnbl ic 
policy against such a contract as this before us,  but 
that public policy is  with it. (Printing and Numeric al 
Co. v. Sampson, L. R. , 19 Eq. , 466. ) 

We concur in the conclusion reached by the circuit 
j udge in his opinion in this record : 

.. The public, in so far as questions relating to p u blic 
policy are concerned, has no interest in this matter. 
Should the claim of the Bonsack Machine Compan y 
fail, the public would have no righ t  to use the improve­
ment. The de vice would then belong to Hulse, would 
be his secret, protected by patent alJd guarded from 
the public use by provisions of law. The restraint 
provided for in the contract does not interfere with 
any interest of the pubJic, and it only gives a fair pro­
tection to the party in whose favor it is given, for 
which proper compensation was stipulated for the 
party making it. " 

The last assignment of error is the amonnt found by 
the master and allowed by the court. 

The question was what compensation should, under 
the circumstances, be allowed. The Bonsack Com· 
pany had declared that the compensat ion would be 
li beral. The deserving party w a s  Hulse and the com­
pensation was really h is. Wright d(;served nothing. 
He was only a speculator seeking a sh are of Hulse's \'e­
ward. H ul�e voluntarily,  or for considerations which 
he considered adequate, agreed to divide with him. 
When, therefore. the master awarded th e gross sum of 
$8, 126. 36, this was his 'finding of what would be a lib­
eral compensation for H u lse's service in and about the 
improvement. We see no error in this of which either 
party can righ tl y complain. 

It is ordered that the decree of the Circu it Court be 
affirmed in all respects, each party paying its o w n  
costs in thh� court. 

... . . . .. 

Snow a. an Atmosphe ric P o r l fier. 
BY JOHN B. COPPOCK, F.e.S., SCIENCE MASTER, CAlIBERWELL INSTITUTE. 

When a flocculent solid body falls through a fluid, it 
drags down in its falling suspended matters contained 
in the fluid. 

We should therefore expect that snow falling through 
the atniosphere will cleanse it by taking out most of 
the suspended matters. The present year has afford­
ed many opportunities of getting a quantitative value 
for the pnrifying action of snow. 

The first analysis gives figures yielded by SDOW .eoJ­
lected in the �ubnrbs of London, wh ere the district is 
fairly open. This snow fell on January 13, having a 
depth of 4 inches approximately. One characteristic 
of this snow was its great porosity, the crystals were 
also regular ; both indicating that the snow was form­
ed In a calm atmosphere. 

The snow was melted and then analyzed as water, 
the impurities being stated in grains per gallon. 

Total solid matter . • • •  . . . . • . • _ . . . . . . . • • • • .  _ . . • • • • • • . • • • • . .  _ . 10'65 
Mineral matter . • • • . . . . . .  _ . . . .  _ • •  • •  . . . . • . . . . .  • • • • •  • . • .  . .  • • • •  5'75 
Carbonaceous matter. _ _  . . _ _  . • . . . . • •  . . . . . . . . .  . . . • . . • • • • . . . .  4'90 
Free ammonia. . . . . . •  • • • • • • • • • • • • • • • • • • • . • • • • • • • • • •  . . . • .  _ .  3'20 
Albuminoid ammonia . . . . • • • • .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 '62 
Oxygen to oxidize . • • • . . . . • • • • .  _ _  . •  _ . . . . . . .  _ . . . .  _ . . . . . . • • • . • •  0'721 

A further analysis was made of snow from the same 
district after the fall of January 30. The result was 
almost identical with the above figures ; but this fact 
came out that the first few strata of snow contained 
the largest amount of impurities. Fifty per cent of 
the snow's thickness yielded 75 per cent of the im­
purities. 

An analysis of the snow of January 30 was also made 
upon snow collected in the quadrangle of Somerest 
House The following shows the difference in the im­
purities. Ths physical condition of this fall was favor­
able to its picking up in its meshes much suspended 
matter. 

Total solid matter. • • • • • • • . . . . • • • • • . . .  • • • . .  _ . . . . . . . . . . . . . . . . . 17'82 
Mineral matter • • • •  . . . . . • • •  . . . . . . . . . .  . . . . . . . . .  . • • •  . . . . • . . .  6'25 
Carbonaceous matter . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11'07 

Free ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4'65 
Albuminoid ammonia . . • • • • • • • • • • • . • • • . . • • . _ _  . . . . . . . . . . . . . . . . .  6'50 
Oxygen to oxidize . . . . . . . . • • • • . • • . • • • • . • • • • • . • • • • • . _ • • • • • • • •  1'16 

The carbonaceous matter in each sample was ordi­
nary soot particles. 

These figures point out the value of a fall of snow 
from a manul'ial point of view, and. also its value from 
a h ygienic point of view. In a city where the air is 
often saturated with carbon particles, a fall of snow 
may be regarded as a mechanical contrivance of no 
mean value.-Chem. News. 

• 1 . ,  • 
Bleachi ng Straw Braid. 

The questions made in the assignments of error are 
these : 

Here we h aye the case of an ingenious man, with­
out opportnnity of developing his talent, and strug­
gling under difficulties, enRbled by this contract to 
secure employment in a. large and prosperons corpora­
tion, where he could give his in ventive faculties full 
play. He in this way was afforded every opportunity 
of discoverin� and removing defects in cigarette m a­
chines. He secured this employment by signing this 
contract. He could not have obtained it if it had been 
understood that this contract had no validity. T h en, 
in all human probability, the public would have lost 
the benefit of his discovery. In this point of view a 

Take 7).4 pounds pure oxalic acid and dissolve in 45 
gallons of water, using the latter as soft and as cold as 
possible; then stir in .  i n  small q uantities at a time, 4� 
pounds peroxide of sodium. waiting between each ad ­
dition until all action has ceased. When fully dissol ved 
test with litmus paper and make the bath feebly alka­
li ne by adding more peroxide, or ammonia, or si licate 
of soda. Enter the straw braid, which ha!! been pre­
viously cleaned, and Jeave in the bath until it is bleach­
ed, or h as a faint straw tint, then lift, rinse, and pass 
into a bath of t.artaric acid. By using less watf'r. the 
bath may be made stronger and quicker in working. 

First. What was the contract between the company 
and H ulse ? Is it divisible, consisting of independent 
covenants ; and is it, or any part of it, without con­
sideration ? 

Second. Is it an unconscionable or unreasonable con­
tract ? 

l'hird. Is it void as against public policy I contract of this character cannot be said to be against 
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A. New 17.e for Mica. 

A recent device of the tailors is the figure of a man 
done on mica. This figure is about a foot high, and is 
set in a square of cardboard. Sometimes it is in the 
shape of a man wearing a sack suit, whi1e in others t.a 
wears a cutaway outfit, and in others again a frock 
suit. The man himself is transparent as to body. but 
his face is painted on, and he wears a collar and necb-­
tie of the latest style, in paint. He serves as an illllS­
tration, and he is designed to do away with one of the 
banes of a tailor's life, the man who comes in to look at 
goods and says : 

"Ah, yes ; it looks very nice in the piece, but I'm 
not sure it would suit me so well made up. I'll wait 
until you cut a coat for some one else, and then I'll 
corne around and see how I like it." 

Now when a customer springs this ancient remark 
the tailor produces one of his mica manikins, lays 
him over the piece of cloth in question, and 10 I he 
stands forth fully clothed in a wrinkleless suit of that 
pattern. With a cloth of uniform color or small pattern 
this device works very well. . ,. , . 

THE ICY COASTS OJ!' NORTH AMERICA. 

Among the severest trials, of mariners who navigate 
the northerly coasts of America during the winter sea­
son is the formation of ice upon the decks and rigging 
of their vessels. The past winter has 
ally trying one in 
this respect. Many 
vessels have been 
d a m a g e d  and 
nearly lost by the 
accumulation 0 f 
'ice, due to the 
rapid congelation 
of the spray which 
beats upon the 
bows and other 
exposed parts. An 
example of these 
ice difficulties is 
seen in our en­
graving, which is 
f r o m  a p h o­
tograph of the 
forward deck of 
steamer B a r  n ­
stable as it ap­
peared on t h e  
arri�aJ of the ship 
at Boston, Mass., 
in February last, 
a f t e r a voyage 
from the tropical 
regions of J 80-
maica. 

'J'he Value of 
Torpedo Boats 
In W ar. 

A Blue Book re-

been an especi-

J t itutifit �mtritau. [MARCH 23, 1 &)5. 
enemy-where exaet -information as to his position can- , A. U Letter " 08lclalI:r Defined. 
not be obtained by other means-seems to be estab- A ruling was recently made by Postmaster Coveney, 
Jished, and, if so, it carries with it the obligation to con- at Boston, Mass., upon ' the question as to what con­
sider � mere 1l0tilla of tor[Jedo boats by themselves as stitutes a lettflr .. in its usual and ordinary form," and 
a �elligerent factor of di.e.tinctly imperfect. efficiency." it has just been confirmed, according to the Boston , • ' . ,  • Transcript, by a communication from Washi.ngton. 

The Electrical A.peet. of Calci um Carbide. The ruling and its conllrmation were the outcome of a 
In a critical notice of Professor Lewes' Society of Arts complaint recently made to the postmaster by a gen­

paper upon carbide of calcium (See SCIENTIFIC AME- tleman who desired to send through the mails a sealed 
RICAN SUPPLEMENT, No. 998), the Electrical Review roll properly stamped and directed to the Commie­
discusses the electrical aspects of the proposal to manu- sioner of Patents at Ottawa. 
facture the compound on the commercial scale, and He said that the roll contained plans and drawings 
the prospects of acetylene as ,;,i) illuminant. It is con- relative to a patent. He had offered this roll to the 
eidered that the commercial success of the calcium clerk at the foreign window, and following out the 
carbide industry depends upon cheap water power ; rules of the office, the clerk refused to receive it. 
because of all the heat produced by the coal in a When asked for reasons, he was referred to the post­
boiler furnace working a steam electric plant., only master. Col. Coveney gave a decision to the effect 
about 5 per cent is recoverable by an electric furnace. that the term letter is to be construed to mean and 
Our contemporary is inclined to regard acetylene as a embrace sealed packages consisting of an envelope of 

genuine improvemeut in gas as an illuminant, and one any size, but flat, as is the usual letter. The objector 
likely to aid gas in competition with the electric light. did not think that this ruling and definition of a letter 
Apart altogether from its illuminating properties, it is was correct, and gave his opinion that a letter .. was a 
ad mitted that acetylene has a much more important package containing personal matter of no s�lable 
commercial aspect, because from it a great many hy- value." 
drocarbon compounds can be made, such as benzine, In the communication from Washington, N. I. 
hydrocyanic acid, ethylene, alcohol and many other Brooks, the Superintendent of Foreign Mails, says that 
bodies. It is not thought that, at Professor Lewes' " the Canada office and this department concur in the 
estimate of their comparative duties in light given for opinion that the tera, letter in its usual and ordinary 

form is to be con­
strued to em brace 
sealed packages 
consisting of aq 
envelope of any 
size. but of the 
usual letter !'hape 
and its contents ; 
but that rolls or a 
package not in­
closed in an ' en­
velope, ' as t h e  
word en velope is 
generally u s e d ,  
cannot be consid­
ered to be 'a let­
ter in its usual 
and o r d i n a r y  
form.' A sealed 
package in t h e  
form of a roll is 
therefore not en­
titled t o  trans­
mission i n  t h e ' 
mails exchanged 
b e t  w e e n  t h e  
United S t a t e s  
and Canada, and 
your office w a s 
correct in declin­
ing to receive the 
sealed roll men­
tioned." 

cently published 
deals with partial 
mobilization 0 f 
the British lleet 
and the maneu­
vers of 1894, which 
began on July 18 
andcame to an end 
on August 7. The 
conclusion of the 
b o o k  m a y  b e  
quoted : " No ship 

STEAMSHIP BARNSTABLE-ICE FORMATIONS UPON FORW'ARD DECK AN D BRIDGE. 

Complaints 0 f 
the kind made by 
t h e gentleman 
w h o  wished t o  
f o r w a r d t h e  
sealed roll have 
been numerous, 
but this is the 
first time in the 
history of the de· 
partment that it 
has been called 

was put out of action by a torpedo boat. The light- j power consumed, steam-generated carbide of calcium 
ness of the nights seems to have had a twofold effect. and acetylene can compete with incandescent electric 
No. 80 ( Red side) in evading a ' catcher ' at first missed light. 

u p  0 n to decide 
what constituted a letter. By this decision no sealed 
packages nor rolls will be taken at the Boston Post 
Office for transportation to Cana,da, as the regulations 
of the Postal Convention say that .. sealed packages 
other than letters in the usual and ordinary form are 
not allowed to be di"patched to Canada, even if post­
age has been prepaid in full at letter rates." This is 
no new law or regulation, as it was enacted about ten 
years ago, and has always been enforced more or less. 

the Blue Fleet, but managed to keep up with it and Professor Lewes put. the comparison thus : Acety­
got within range of the rear ship, which was not at- lene, 44 ;  electric, 28. But it is held that the difference 
tacked because she was supposed to belong toGroup 3. is not quite so great ; for with incandescent lamps at 4 
a class exempted from torpedo attack by the rules. watts per candle it comes out as 40: 50 very nearly. With 
The light apparently was not sufficient to permit the electric lights working at 3 '25 watts per candle, power 
real character of the ship to be ascertained. On the for power, the two light sources are equal. With arc 
other hand, it is reported that the nights were never lamps the superiority is reversed ; the figures coming 
really dark enough to afford concealment to the tor· out at 80 for the electric arc, as against 50 for the ace­

pE'do boats. The torpedo lieutenant in command of tylene light. It is admitted that the question is not 
No. 80 makes the interesting observation that, owing altogether one of power, although this consideration is 
to the speed of the ' hostile ' fieet, the boats were un- of interest as settling whether carbide of calcium can 
able to regain their position for attack when once it be profitably made with existing steam power plants. 
had been lost. From this it seems permissible to infer If water power can be obtained at the American esti­
that high speed will be of itself no unimportant pro- mate of cost, which is 50 cents per hour for 180 horse 
tection to ships traversing at night narrow waters in- power, the acetylene will cost as little as its advocates 
fested by torpedo boats. The torpedo boat operations claim, or 68. 4�d. per 1,000 cubic feet. Although this 
were \If>on a too restricted scale to supply much valu- is about double the average price of ordinary coal I!:as 
able instruction; but, as far as they went, they tend to in England, acetylene gives 15 times the light or 7� 

' confirm the view that the most effective employment times the candle power for the same money. Now, to 
of the torpedo boat in war will be' limited to sending compare its cost, light for light, with incandescent 
her to attack an enemy'" ship in a known position electric light, 6s. 4�d. will buy 13 units of electricity, 
within the boat's range of action, and that the where- which, at 4 watts per candle power, works out to 
about.s of the enemy must be first ascertained and be 3,250 candles gross ; while 1,000 cubic feet of ,acetylene 
communicated to the commander of the boat. The give 28,000 candle power for the same money. Mean­
necessity of combining with torpedo boats vessels of while, the inquiry is made as to what is the cost of 
other and larger classes to scout and discover the large water power. 

. .. .. . 
Wood Stain •• 

A solntion of 50 parts of commercial alizarin in 1,000 
parts of water, to which a solution of ammonia has been 
added drop by drop until a perceptible ammonia odor 
is developed, will give to fir and oak a yellow-brown 
color and to maple a red-brown. If the wood is then 
treated with a 1 per cent aqueous barium chloride 
solution, the first named become brown and the latter 
a dark brown. If calcium chloride be used instead of 
barium chloride, the fir becomes brown, the oak red­
brown, and the maple a dark brown. If a 2 per cent 
aqueous solution of magnesium sulphate be used, the 
fir and oak become dark brown and the maple a 9ark 
violet-brown. Alum and aluminum sulphate produce 
on the fir a high red and on oak and maple a blood 
red. Chrome alum colors maple and fir reddish brown, 
and oak Havana brown. Finally, manganese sulphate 
renders fir and maple a beautiful dark violet-browll 
and oak a dark walnut-brown. 
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INVENTOR TESLA'S LOSS. annual meeting of scientists in Vienna, but through 

By a fire which occurred at 33 and 85 South Fifth Prof. Spies, one of the members of the Bel'liu ' Urania,' 
Avenue. New York City, on the morning of March 18, the experiments were made publicly, and were at­
Nikola Tesla, the i n  ventoI' and scientist, sustained a tended by the German Emperor's brothez, Prince 
severe Joss in the total destruction of his laboratory. in Henry, who, as the cut shows, served as a conductor 
which were several nearly completed invention� which, for the high voitage currents. By reference to the 
it is said, were intended to revolutionize electric light- illustration, it will be seen that the connection be­
ing. The loss cannot unfortunately be reckoned in tween two persons is made by Geissler tubes, which 
dollars, and it is feared may seriously affect Mr. Tesla's show the light produced by the currents. In another 
health, as for some time he has been in a state of experiment a number of connected wires were arranged 
nervousness bordering on exhaustion, on account of in the auditorium and connected with the electric cur­
overwork occasioned by the approach to rompletion rent, whereby an electrical wave was produced in the 
of some of his great inventions. room, and noticed by some of the audience through 

Dr. Tesla was for a time associated with Edison. i the lighting of Geissler tubes held in their hands, and 
The attention of the scientific world first centered upon I without these persons being in direct connection with 
Tesla in 1887 through his invention of the rotating the wires." 
magnetic field for the economic transmission of power. ------.�.-•• ------
It is believed that Mr. Tesla's experiments were made 
with It view to saving at least one-third of the energy 
now wasted in electric lighting. He has been working 
in h is laboratory with a number of assistants, and the 
results which he has actually obtained have been kept 
a profound secret. Mr. Tesla has lectured before sci­
entific bodies, both in Europe and America, and he has 
recently received honorary degrees from Yale and Co­
lumbia Colleges. He is at present controlling electri­
cal engineer of the Niagara Falls Power Company. 
Some of Mr. TelSla's remarkable experiments have been 

reproduced lately in Berlin. The Illustrirte Zeitung 
of recent date gives an engraving, which we copy, 
toget.her with the following account : 

.. About twenty years have passed since Edison pro­
duced the incandescent lamps under the proud name 
of the ' light of the future,' and wnich lamps slightly 
modified are now the ' light of to-day.' 

" A new ' light of the future,' is again promised from 
the United States. and should it materialize in practi­
cal form will have the great advantage over the incan­
descent and arc lamps that for its production no con­
ducting wires are required, and which for this reason 
alone would be sufficient to produce a complete revo­
lution in the electrical world. 

.. Nikola .Tesla, the iuventor of the new light, ob· 
tained by his experiments surprising results. In fol· 
lowing up certain discoveries of Prof. Herz, of Bonn, 
relative to electrical waves, he succeeded in lig:hting a 
freely suspended incandescent lamp by the use of high 
tension and rapidly alternatin� currents. 

" The experiments further demonstrated the re­
markable fact that alternating currents of a tension 
ten times that which is uRed in electro-execution do 
not affect or injure the human body when passed 
through the same; and in faet are hardly perceptible 
in case the currents alternate 100,000 times in a second, 
that is, change their direction at this almost incompre­
hensible velocity. 

.. Several .. of the experiments were made at the last 

The Lo.. of the Elbe. 
At the recent inquest upon the bodies landed at 

Lowestoft of the victims of the Elbe disaster, Robert 
William Greenham, pilot, stated what took place on 
board the Elbe after the collision. He said he had 
crossed the North Sea abont 400 times" and had been 
on board the Elbe about one-tenth of the trips. At 12 
o'clock midnight on January 29 the atmosphere was 
clear, but the sky was cloudy . .  The Elbe was lighted 
by electricity, which was kept burning all night. The 
masthead light and the side lights, however, were oil. 

RE�NT TESLA EXPERIItlENTS IN BERLIN. 

fie went to his cabin at midnight, undreslled and went 
to bleep. At 5 o'clock he looked at his watch, which 
showed English time, and about 20 minutes afterward 
he heard a crash as if a cylinder had burst, and 
thought the engines had broken down. He got out of 
his bunk, put on some clothes and went to the bridge, 
where the captain and the chief officer were standing. 
He asked the captain what had occurred and he replied, 
.. A collision has taken place." One of the officers re­
marked that they had been run into by a steamer on 
the port side. He observed the ship make a slight list 
to port, and the captain then ordered that rockets 
!lhould he fired and blue lights burnt, and that the 
steam siren should be blown. One of the officers then 
came up and reported all the watertight doors closed . 
The ship made a further list to port, and the captain 
ordered the engines half speed ahead, with the helm 
put hard to starboard, the engines having been stopped 
'at the time when the witness went on the bridge, and 
the wind being strong from the east-southeast. By 
this maneuver it was sometimes possible to give the 
vessel a 'list to starboard and bring the damaged por­
tion high out of the water. The engines went for about 
four minutes and then stopped. The captain then 
gave the order to get all the boats ready and swing 
them out, but not to lower them. There were ten 
boats on board, five on each side. The witness left 
the bridge in company with the chief officer in order 
to assist in getting the boats ready. He proceeded to 

No. B boat, and as soon as the covers were suffilliently 
removed for the crew to get at the boats they used 
axes to free them, as everything was frozen stiff. The 
order was then given to every man on deck, .. Let all 
the crew remain at their stations." The women and 
children were ordered to the starboard side, which 
was the lee side, in order that they might be got into 
the boats first. There was no confusion on board, and 
every order was obeyed punctually. Everything was 
in total darkness at this time, as the electric light had 
gone out. The lights had heen turned on to the pro­
menade deck to give light to launch the boats. The 
third officer informed him that as all the watertight 
compartments were closed it was impossible for the 
ship to sink. Both No. 3 and No. 5 boat, which were 
the next to be got out, were pretty well filled with 
people. It was too dark to see whether they were 
passengers or sailors. The ship settled down very 
quickly, and th� witness went up to the bridge and 
warned the.captain that the water was already break­
ing over the quarterdeck. He returned shortly to No. 
3 boat and heard the order given to lower the boats. 
No. Ii boat was lowered and swamped as soon as she 
touched the water. He jumped into No. 3 boat and 
the third officer followed. The boat was immediately 
lowered. He saw a green light about three points 
abaft the port beam, some three miles away, while he 
was standing on deck. He also saw a white stern light 

apparently on the same vessel. At daybreak, which 
was in about three-quarters of an hour, he observed 
the hull of the vessel with the two lights aboard her. 
He could not see her masthead lights. The vessel, 
steamed ahead, burnt two lights, which he took to be 
blue lights, put her helm hard a-starboard, and, pro­
ceeding in a southerly direction, shortly afterward dis· 
appeared. He took some paper from his pocket just 
before the steamer turned her head and burnt it in 
order to attract her attention. He made the observa­
tion that he believed it was the steamer which had run 
into them. There was also a smack in the vicinity. 
The steamer was about two points on their starboard 
bow to windward, and the smack was on the starboard 
beam. The steamer was from half to three-quarters 
of a mile away and the smack about one mile. He saw 
several smacks' lights in the vicinity, but none close 
by. He saw the light-s quite distinctly, as they could 
see a light that night directly it came out of the water. 

The lights of the Elbe were burning when he got on 
deck. He was positive that the steam siren was con­
tinually sounded and that a quantity of rockets were 
discharged, in addition to the burning of 20 blue lights 
in pairs. 

The witness gave his opinion that the ship probably 
sank because two watertight compartments were 
knocked into one. He could not say whether the Elbe 
ever had boat drills on board. He had never seen such 
drills when on the North Sea. 
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Clay Eatlne. earth employed consists for the most part of the empty I rocks, others, on the contrary. have a diametrically 

Among the extraordinary passions for eating uncom- shells of minute infusoria in which there cannot exist opposed action. They dissolve and destroy the cal­
mon things must be reckoned that which some peoples any ordinary nourishment. careous elements. By his researches, Duncan showed 
exhibit for eating earth or clay. Of this practice, Some of the Siberian tribes when they travel carry to scientists this curious fact, that fossil corals are 
which would appear to have once prevailed all over a small bag of their native earth, the ta8te of which often found perforated by minute tubes. He concluded 
the world, numerous examples were cited by Cap- they suppose will preserve them from all the evils of a from this that they had vegetable parasites. All the 
tain J. G. Bourke, U. S. A. , in the Ninth Annual Re- foreign sky. We.are told that the Tunguses of Siberia observations made during recent years on the deposits 
port of the Bureau of Ethnology. In some places, the eat a clay called " rock marrow," which they use mixed that cover the bottom of the ocean lead to this con­
custom has degenerated into a ceremonial, while in with marrow. Near the Ural Mountains, powdered clu!'ion : Wherever substances are found in solution in 
others the eating of this strange food still prevails as gypsum. commonly called " rock meal," is sometimes sea water, they can be extracted thence only by the 
a kind of necessity to the lives of those who are ad- mixed with bread. The Jukabiri of Northeastern wonderful action of living organisms. 
dicted to it. Siberia have an earth of a sweetish and rather .. . . . .. 

T he Mexican devotees picked up a piece of clay in astringent taste, to which they ascribe a variety of What Shall We Eat , 
the temple of Tezcatlipoca and ate it with the greatest sanatory properties when eaten. W. O. Atwater, Ph. D. ,  professor of chemistry ill 
reverence, and also ate a piece of earth in swearing' by In North Germany, on various occasion!' where Wesleyan U niversity, in a pamphlet issued under the 
the sun and earth. But t he use of clay by the Mexi- famine or necessity has urged it (as in long protracted auspices of the United States Department of Agricul­
cans was not merely a matter of cerem ony, for the sieges of fortified places) a substance called .. mountain ture, says : 
substance seems to have been an esculent in common meal." similar to that used in Sweden and Finland, " A quart of milk, three-quarters of a pound of mod-
use. Edible earth was sold openly in the markets of has been employed as a means of staying hunger. erately fat beef, sirloin steak, for instance, and five 
Mexico, and appears in the list of foods gi ven by According to Pliny, the Romans had a dish called ounces of wheat flour, all contain about th e  flame 
Gomara. " alica " or " frumenta," made of the grain zea mixed amount of nutritive material; but we pay different 

Cabeza de Vaca says that the Indians of Florida ate with chalk from the hills of Puleoli, near Naples. prices for them and they have different values for 
clay, and that the natives offered him many mesquite According to the myths of the Cingalese. their Brah- nutriment. The milk comes nearest to being a perfect 
beans, which they ate mixed with earth. Venegas mins once fed upon earth for the space of 60,000 food. It contains all of the different kinds of nutritive 
asserts that the Indians of California ate earth. The yeartl. mat&rials that the bod y needs. :Bread made from the 
traditions of the Indians of San Juan Capistrano and • • •  I • wheat flour will su pport l ife. It contains all of the 
vicinity show that they had fed upon a kind of clay, CheDllcal Power. of M i n ute Sea Crea&ure.. necessary ingredients for nourishment, but not in the 
which they often used upon their heads by way of All known chemical substances are present in solu- proportions best adapted for ordinary use. A man 
ornament. The Tatu Indians of California, according tion iu sea water. In spite of the precision and deli- might live on beef alone, but it would be a very one­
to Powers, mix red earth into their acorn bread to cacy of their analyses, chemists can never determine sided and imperfect diet. But meat and bread together 
make the latter sweet and cause it to go further. Sir absolutely the exact proportions in which these ele· make the essentials of a healthful diet. Such are the 
John Franklin relates that the banks of the Mackenzie ments are present ; they can merely indicate their facts of experience. The advancing science of later 
River contain layers of a kind of unctuous mud, which presence as " traces," especially in the case of the VE'ry years explains them. This explanation takes into ac­
the Tinneh Indians use as food during the seasons of rare elementary substances. Except for the chlorates count, not sim ply q uantities of meat and bread and 
famine, and even at ot.her times chew as an amuse- and sulphates, which are easily obtained by evapora· milk and other materials which we eat, but also the 
ment. It has a milky taste and the flavor is not dis- tion, spectrum analysis alone shows us the exh,tence of nutritive ingredients or ' n utrients '  which they con-
agreeable. The Apache and Navajo branches of the these elements in sea water. tain." 
Athabascan family of North American Indians are not It has been shown that the sheets of copper on ships The chief uses of food are two : To form the material 
unacq uainted with the use of clay as a comestible, often become covered with a layer of silver from the of the body and repair its wastes ; to yield heat to keep 
although among the former it is now rarely used, and water of the sea, deposited there by electro·chemical the body warm and to provide muscular and other 
among the latter is employed only as a condiment to action ; and nevertheless all our minutetlt methods of power for the work it has to do. Dr. Atwater h as pre­
relieve the bitterness ot' the taste of the wild potato. analysis have not yet been able to detect th is metal in pared two tables sho wing, first, the com position of food 
In the same manner it is known to both the Zuni and the waters of the ocean. Iodine, found in such abund- materials, the most important of which are the nutri­
the Tusayan. ance in the ashes of marine plants, reveals itself to tive ingred ients and their fuel value; second, the 

In South America, likewise, the eating of clay pre- analysis only in traces. ThElse organisms, then, must pecuniary economy of food, in which the amount of 
vails among the Indians on the banks of the Orinoco, have .the power to extract and concentrate it from the nutrients is stated in pounds. In the first table we 
throughout Brazil, and on the mountains of Bolivia mass of water in which it exists in such dilute form. find that butter has the greatest fuel value, fat pork 
and Peru. Many chemieal elements exist in the water in very coming second, and the balance of the foo<l4! mentioned 

In Westel'n Africa. the negroes of Guinea. have long minute quantities ; that at the bottom of the sea, for being valued as fuel in the follo wing order: Cheese, oat­
been known to eat a yellowish earth ettHed by them exampie; eontains carbonate of lime only in the pro- meal, sugar, rice, beans, cornmeal, wheat flour, wheat 
" caouac," and the flavor and taste of which is very portion of one to ten thousand. This does not prevent bread, leg of · mutton and beef sirloin, round of beef, 
agreeable to them and said to caU!'e them no incon- plants and living organil,IJ¥!. such as the Foraminifera, mackerel, salmon. Codfish, oysters, cow's milk, and 
venience. Some addict themselves so excessively to the corals, echinoderms, mollusks, etc., from finding potatoes stand very low as fuel foods. 
the use of it that it becomes to them a real necessity, in this small proportion what is necessary to their con- From the second table we learn that the greatest 
and no punish ment is sufficient to restrain them from stitution and to their existence. At the death of these nutritive value in any kind of food of a specified value 
the practice of consuming it. organisms, the mineral matter accumulates and ends (Dr. Atwater takes 25 cents' worth of every kind of food 

When the Guinea negroes were in former times car- by. forming great rocky masses. In all parts of the con�idered) is found in cornmeal. In 10 pounds of 
ried as slaves to the West India islands, they were ob- ocean there live, multiply and die myriads of calcareous cornmeal there are a trifle more than 8 pounds of actual 
served to continue the custom of eating clay. But organisms th�t fall continually in showers to the bed nutriment. In 87:)' pound8 of wheat flour there are over 
the " caouac " of the American islands, or the sub- of the sea. The calcareous rocks, that on the earth at- 6%; pounds of nutriment; in 5 pounds of white sugar 
stance which t h e  poor negroes attempted to substi- tain often great thickness and cover thousands .of there are 4� pounds of nutriment; in 5 pounds of beans 
tute in their new homes for the African earth, was square miles, have this. origin. there are 4 pounds of nutriment; in 20 pounds of pota­
found to inj ure the health of the slaves who ate it, Of all the deposits that form in the depths of the to,es there are 3%; pounds of nutri ment; in 25 cents' 
and so the practice was long ago forbidden and has ocean, the most singular and the most curious are the worth of fat salt pork there are 3� pounds of nutri­
possibly now died out in the West India colonies. In irregular nodules varying from the si.ze of a small pea ment ; in the same value of wheat bread there are 2� 
Martinique, a species of red earth or yellowish tufa to that of an orange, and composed of hydrated oxides pounds; in the neck of beef, 1%; pounds; in skim milk 
was formerly secretly sold in the mar.kets, but the use of manganese and iron. They contain 25 per cent of cheese, 1� pounds : in whole milk cheese, a trifle more 
of it has probably ceased in the French colonies also. binoxide of manganese, 15 of peroxide of iron, 30 of than 1� pounds; in butter, 1� pounds; and in smoked 

In Eastern Asia a similar practice prevails in various water, besides divers silicates, and 30 per cent of ham and leg of mutton about the same; in milk, a triHe 
places. In the island of Java, between Sourabaya and various substances, among which ('.areful analysis has over 1 pound ; in mackerel, about 1 pound ; in round 
Samarang, Labillardiere saw small sq uare reddish shown the existence of thallium, molybdenum, tel- of beef, % of a pound;  in salt codfish and beef sirloin, 
cakes of earth sold in the villages for the purpose of lurium. vanadium. nickel, lithium, cobalt, barium, about � a J?Ound; in eggs at 25 cents It dozen. about 7 
being eaten. These were found by Ehrenberg to con- strontium, tin, copper and lead. The origin of these ounces; in fresh codfish, about 6 ounces; and in oysters 
sist for the most part of the remains of microscopic associations of diverse and rare substances has not at 35 cents a quart, about 3 ounces.-Troy Press. 
ani mals and plants which had lived and been de- yet found any plausible explanation. Ho w have such .. .... ' .......... _-----
posited in fresh water. Some of the Japanese, too, are minute quantities of manganese as those that have nan'. Debt to Spider •• 
addicted to the practice of eating earth. Dr. Love, been shown in the composition of rocks, and that do It cannot be reasonably doubted that one of the 
some time ago, publish ed an analysis of a clay which not exceed the twentieth part of those of iron, come to most interesting fea:tures connected with the natural 
is eaten to a considerable extent by the Ainos ; it form concretions in which this substance predomi- history of spiders is their habit of gaining a livelihood 
occurs in a bed several feet thick in the valley of nates ? The soundings made by Murray and Buchanan by tlpreading nets for the capture of prey. It may be 
Tsietonai (eat-earth valley) on the north coast of on the west coast of Scotland have shown that these that the large share of the attention of naturalists that 
Yesso. It is light gray in color and of fine structure. nodules are found especially in the marine slimes this habit has attracted is to be attributed to the 
The people mix with the clay fragments of the leaf of where pyrite and other compounds of iron exist. These fact that it appears to be confined in the animal world 
some plant for the aromatic principle it contains. They slimes accumulate slowly after having passed through to spiders and men. This circumstance is of itsel f 
eat the earth because they think it contains some the bodies of worms or other organisms an infinity of sufficiently remarkable to call for special comment ; 
beneficial su bstance, not because it is a nece!'sity with times. At each pasFlage It little manganese and iron is but its interest is not a little enhanced by the reflec­
them. They have meat and abundance of vegetable added, and in the course of ages these oxides, becom- tion that since spiders made their appearance in the 
food. The clay is eaten in the form of a soup. Sev- ing more and more concentrated, form these bizarre history of animal life vast ages before man came upon 
eral pounds are boiled with lily roots in a small q uan- and remarkable nodules. the scene, none of us can j ustly claim that any mem ber 
tity of water, and afterward strained. The Ainos pro- The eminent German botanist Cohn has shown (If our own kind was the first in the field in the inven­
nounce the soup very palatable. that the agents really effective in freeing the carbonic tion of the art of netting. Possibly, indeed, the oft-

In Runjut Valley, in the Sikkim Himalaya!', a red acid that keeps in solution the mineral matter are repeated and unavoidable observation of the efficacy 
clay occurs, which the natives chew, especially as a minute plants, around which are deposited those sub- of a spider's web for the purpose of catching otherwise 
cure for the goitre. stances that the water, deprived of carbonic acid, can unobtainable prey may have roused in the brain of 

In Smyth's Aborigines of Victoria, it is stated that no longer dissolve. Wethered has proved that the some intelligent h unter among our ancestors the i dea 
a kind of earth, pounded and mixed with the root of the limestone of various epochs is composed in great part of the practical utility of a similar instrument for the 
.. mene " (a species of Hremadorum), is eaten by the of organisms con�isting of twisted tubes, simple or capture of fish or other eatable forms of life. But if 
natives of West Australia. branched, which h ave been given the names of gir- th is be so, civilized man has long forgotten the debt 

In Northern Europe, especially in the remote north- vanella, micheldeania, etc. ; these organisms are plants of gratitude he owes to spiders. For, to the avera/1:e 
ern parts of Sweden, a kin d  of earth known by the name secreting calcareous matter in their cellules ; they th us individual among us, a spider is a thing to be looked 
of " bread meal " is yearly consumed by hundreds of form at their death calcareous agglomerations that upon and spoken of with fear and dislike amounting 
cart loads, it is said. A similar earth is commonly I make up rocks. But while certain plants participate to loathing, and to be ruthlessly destroyed when a safe 
mixed with bread in Finland. In both these cases, the by their constant action in the formation of these cha.nce of destruction is afforded. R. I. Pocoos 
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VERTICAL DOOLE SPINDLE HOLLOW CRISEL 

J[ORTISING J[AClIINE. 

The illustration shows an entirely new and novel mao. 
chice, designed particularly for door mortising and 
other work where there are a number of pieces in dupli­
cation. It is especially useful for the best class of bard 
wood doors, such as are used in railroad and street 
cars. The machine will do its work rapidly, two door 
stiles at tbe same time, they being exact duplicates 
right and left, 80 as to frame up absolutely square. 

There are two bollow chisels instead of vne, being in 
perfect alignment with each other. The stroke of the 
chisel bars can be regulated for depth of mortise and 
can be increased or decreased at will or stopped at any 
point of tbe st roke, the greatest stroke being 6�, inches. 
They operate au tomatically. They can also be ad­
j usted to cut to the same depth in case of one cbisel 
being shorter or longer than its mate. The chisels 
have quick return, and will make thirty·five strokes 
per minute, increasing in number as the strokes are 
shortened. 

Each spindle carriage is provided with a strong 
clamp, so that when set it can be tlecurely held in po­
sition. They ate also counterweighted. The chisel 
bas a range across the material of 2 inches for each. 
All gear wheels are machine cut, tholiOe of small dia­
meter being made from steel forgings. 

The table is of iron, 10 feet long, and planed true. It 
has a vertical adjust­
ment of 14 inches and a 
horizontal movement of 
10 feet. It is provided 
with a suitable n umber 
of quick-acting clamp�, 
wh ich c l a m p  b o t h  
pieces at the same time, 
also an ample number 
)f stops, so that when 

set up no laying out of 
the work will be neces­
sary. 

The range of the mor­
tising is from � ineh to 
1 J4 inch. In mortises 
from % inch up it will 
make a blind mortise i n  
a pair o f  1 2  inch stiles, 
6� inches deep, .. or will 
mortise through a pair 
of stiles 6 inches wide. 

The machine ·is pro­
vided wit� two chisels i 

and augers, each � 
meh, % inch, % inch, 
% inch, % inch, 1 inch. 
and 1� inch. A l s o  
countershaft. which is 
placed overhead, and 
suitable steel forged 
wrenches. The tigbt 
and loose pulleys are 12 
i n c  h e s  . diameter, 5 
inches face, and should 
make 800 revolutions 
per minute. Weight, 
3,600 pounds. This ma­
chine is manufactured 
by Messrs. B e r r y  & 

Orton, Arch and 22d 
Streets, Philadelphia, 
Pa. 

. $ ,itl1ti(i, �mtri,au. 
escort for guns they would prove efficient, for aU such 
infantry duties can be more quickly done by wheel­
men. 

" The power of carrying intrenching tools or materi­
als for demolitions, added to the speed and silence, 
enables sudden raids to be made for offensive purposes. 

.. In the case of a force detached or otherwise, cy­
clists would in most cases be able to perform the scout· 
ing duties for the information and protection of the 
force. Probably under all the circumstances, they 
might not be able to perform all the d uties as well as 
the �avalry, but there can be no doubt that they could 
reconnoiter more widel y and rapidly than unmounted 
infantry. " 

Th� first test in war of the military bicycle has yet 
to be made, but the advocates of the wheel have no 
fear of its upsetting their theories. 

• .  e a • 
A Large Ball ,vay Pier. 

The great rail way pier of the Southern Pacific Com­
pany at Santa Monica, Cal. , is one of the most re­
markable constructions of its kind in the world. Santa 
Monica is the terminus of the Southern Pacifiq. road 
and the place of call of all the 8teamers of the com­
pany. The cargoes of great numbers of vessels are 
loaded and unloaded at this point, and the equ i pments 
of the great pier are very complet.e and efficient. The 
pier is 1, 500 feet in length and has a maximum width 

The Hyd ro phone. 

The principal object of this simple apparatus is to 
gh'e warning to a port or fleet of the approach of a 
torpedo boat, even if the latter is totally submerged 
and, therefore, quite in visible. As described in rhe 
London Times, it consists essentially of two parts, one 
submerged in the sea at a proper distance from the 
port or fleet to be warned, and at a depth sut1l.cient to 
escape the surface agitation. This part may be de· 
scribed as an iron bell jar, which, on being plunged 
mouth downward into the water, retains a volume of 
air in the upper portion or bottom, where a copper 
box, protecting the sensitive organ of the apparat us, 
is fixed. The organ in question is merely a very deli­
cate vibratory contact, which makes and breaks an 
electric circuit connect ing the SUbmerged bell with the 
indicator or second part of the h ydrophone, situated 
on shore or on board one of the sh ips of the fleet.. The 
contact is formed by a flat horizontal spring fixed at 
one end and loaded at the other by a heavy piece of 
brass, having on its upper surface a small platinum 
!ltud. A fine platinum needle, kept upright by a verti· 
cal guide, rE'tlts its lower end loosely on the platinum 
stud. The needle and the stud are connected in the 
electric circuit through the guide and spring, and 
when the needle dan<les on the stud the circuit is made 
and broken. An electric current from the ship or shore 
battery is always flowing through the circuit-t.hat is 

to say, between the sub­
merged bell and the in­
dicator. Now, the pro­
peller of a torpedo boat 
or of a torpedo sets up 
vibrations in the water, 
and these, reachin� the 
submerged bell, agitate 
the trem bling contact, 
so that the n e e  d i e  
dances on the stud and 
interrupts the currt"nt. 
The consequence is that 
the indicator begi ns to 
work and a n n  0 u n c e s 
the submarine disturb­
ance. This part of the 
hydrophone consists es­
sentially of an electro· 
magnet through which 
the current passes, wit.h 
an armature free to os­
cillate when the current 
is r a  p i d l y  made and 
broken-that is to say, 
when the c u r r e n  t be· 
comes i n t e r m i t t e n  t. 
The motions of this ar­
mature can be seen by 
an 0 b s e r v e r if he 
chooses to watch, but 
a c t  u a 1 observation is 
not required, for the in" 
dicator itself gives the 
alarm. This takes place 
when the swing of the 
armature carries it with­
in the attraction of  a 
magnetic contact. piece 
fixed near it. The arm · 
ature is then drawn to 
the contact piece and 
held fast t h e  I' e. The 

• • • swinging armature and 
The Wa r Bicyc le. VERTICAL DOUBLE SPINDLE HOLLOW CHISEL MORTIS ING MACHINE. the contact pie<le are 
An i nteresting paper connected in the circuit 

on the importance of the bicycle for military purpOl\es of 130% feet. In its construction some 5. 200 piles of I of a local battery, and, when they meet, the current 
has been prepared recently by Col. A. R. Saville, the Oregon pine have been used, about 3, 675,000 feet of flows to ring an electric bell or light an electric lamp. 
professor of military tactics at Royal Military College lumber and 200 tons of iron. The cost of building The torpedo boat thus announ<les its own arrival 011 
at Sandh urst. The author's prominent position lends the pier and grading the approach to it has been the scene in spite of itself, and precautions can be 
un usual importance to these opinions. Col. Saville $500,000. taken against it. 
says : A notable feature of the pier are the huge coal The whole apparatus is beautifully worked out and 

•. The speed and staying power of cyclists qualify bunkers built along the east side of th� pier. The com paratively inexpensive. Moreover, it is sufficiently 
them for employment in all the duties pertaining to bunkers are 816 feet in length , 36 feet wide and 36 feet sensitive to announce the passage of steamers a mile 
messengers, orderlies, or dispatch bearers, both in high and have a ca pacity of 10,000 tons. They are distant from the bell.  Obviously such an instrument 
peace and war. The establishment of relay posts of divided into four compartments and are provided with might also be used for submarine signaling, for a ship 
cyclists on any long line on which messages have to be 1 51 chutes. A track runs beneath these on which cars by stopping and starting her propE"ller could send a 
sent would insure very rapid transmission. The speed may be run and Quickly filled. At the end of the message in the Morse code and the shore could respond 
and noiseless progress of bicycles fit them as a means pier is a h uge boiler works, with some thirty iron by flashing the electric lamp .  In the case of another 
of communication between the fra<ltions of an outpost buckets which work automatically, and this contI' iv- ship the response might be made by her propeller.­
force, both by night and day, �and between outposts ance makes it possible to coal a ship in one· third the Proceedings of the United States Naval Institute. 
and the main body. ordinary time. The end of the pier is provided with .. , • • ..  

. .  The same qualifications, and the inconspicuous another depot building 384 feet long and a freight THE director of the Lick Observatory, Dr. E. S. 
character of the riders, make them eligible as scouts houRe 68 feet lbng. Both of these are two-story build- Holden, has been made a commander of the order of 
or reconnoiterers in any inclosed and culti vated ings provided w ith sleeping accommodations and a the Ernestine house of Saxony, in consideration of his 
country where the operations are mainly confined restaurant for those on d uty. The remainder of services to science. The order, which was founded in 
to roads. Cyclists, being infantry, can dismount and the building ill but one story high and is ue:ed as an 1690, is given by the combined duch ies of AI�nburg, 
go wherever i nfantry can go, and thus a small body open freigh t 8hed. The pier is gridironed with tracks. Meiningen, all d  Coburg and Gotha, and is the only 
of wheel men has nothing to fear from an equal body The suppl y of line8 is large, m oor buoys are fixed at fre- order conferred by them. 
of horsemen similarly engaged in scouting. quent intervals and a powerful Iilteam tug is in con- _ , • • • 

" Cyclists are well q ualified to act as escorts for con- stant use. The pier is also provided with telephone THE highest mountain ascents are those credited to 
voys. The men would not be tempted to mount the lines and there are a number of faucets and fire h ose Mr. W. H. Johnson, of the Indian Survey, between 
wagons, and the convoy could move faster t.han if the arranged along the wharf against a time of need. The 1860 and 1865, in Cashmere. In 1865 he clim bed th ree 
escort were composed of infantry, and the cyclists equipments make it possible to handle cargoE'S of as 

I 
pE'aks of the Kuen Lun, one of which. according to the 

could reconnoiter widely to the front or flanks. AB an many vessels as can be moored along the pier. measurement of the Indian Survey, is 23,800 feet high. 
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StriDdberg on the Iuf'erlorUy of' Woman. I which she can contemplate the future with confidence 

Woman is inferior to man-so at least says an in- and equanimity. Is not this more than most men can 
teresting article by Strindberg in the Revue Blanche hope for ? Necessarily there must be some sacrifices, 
for January last. which attracted much attention in and it is against these that the crowd of so-called 
France. The author of .. Pere II does not arrive at this emancipated women, who are devoid of any feeling of 
conclusion by an exclusive analysis of woman's mental duty toward h umanity, raise their raucous voiee; itself 
qualities; to a great extent he relies upon her structural a proof of their un worthiness and unfitne&s for taking 

and anatomical weaknesses. To begin with, her blood aay part in the direction of the great social system.­
is not to be compared with man's, for it resembles that Pall Mall Gazette. 
of the child and of the embryo; her spine, too, ap- ------.... ' ..... 'M._-----
proaches theirs in  formation, being longer and afford- Destroyi ng Derelicts. 

ing more evidence of that caudal appendage which is The unusually severe and frequent storms of the 

supposed to have bE:'en a distinguishing feature of the PaRt month have caused a vast amount of destruction 
hairy ancestor of the hnman race. Woman's skull is among ships at sea and many vessels have been 
closely akin to that of the. child and the negro. and wrecked on or near our coast. In view of this fact, the 
the g-ray matter of the brain is not so' dense in tbe government has recently detailed the dynamite gun· 

female as in the male. On the other hand, her nerves boat Vesuvius to systematically destroy these derelicts, 

are m uch stronger, whence the capacity for supporting which are a menace to navigation. The work is one 
physical pain witb comparative stoicism-a capacity of the utmost importance. The Vemvius has been 
which she shares with the savage, whose nerv.us sys- first employed in removing the wrecks in and about 
tem is somewhat similar. In connection with the in- New York Harbor. After this work has been accom­
feriority of women, Strindberg propounds a strikingly plished she will be sent up the coast as far as Cape 
novel theory. 111 the burial places of the Stone and Ann to attack the derelicts in that region. It is in­
Iron Ages have been found two different kinds of tended for her to next make way with the wrecks 
skulls, one brachyocephalolls, the other dolichocepha- I\long the coast as far down as Cape Hatteras, and it 
lous. It is opined that the first, an inferior type, a.re is probable · that she will then be sent to cruise in 
female; the second, a superior type, male. The women, southern waters on the same mission. 
he declares, evidently belonged to a lower race, the The method followed in destroying these wrpcks is 
men of which had been exterminated, their wives and very simple and effective. Large packages of gun­
daughters having been seized by the conqueror!!. Men, cotton or other hillh explosive are placed upon the 
then, are thP. descendants of the higher, women of the wreck and connected by wire with an electric battery 

lower race. In France. for instance, the women are on board the Vesuvius. When all is ready the wreck­
the descendants of the Celts, whom the Romans con- ing party rE:'treat to a safe distance and discharge the 
quered, and fro"! among whom tbey took their wives, torpedo by merely touching a button. 
as they had previously done in the case of the At times, however, the position of the wreck calls 
Sabines. for considerable ingenuity. In one ease, where the 

The motives which cause so many men in the present wreck had sunk so that only the tops of the masts 
day to deny the inferiority of women Strindberg deals were visi ble above the water, tbe work was accom­
with at great length. Among them he places intense pli!!hed by loweri ng torpedoes to the deck of the 

sexual de!!ire, obscuring the faculty of thinking in wreck and destroying only tbe masts and the riggin/!. 
many ordinary natures; a feeling for women which in- Afterward the masts were cut into kindling wood to 
spires adoration much as religion does; an intense ten- prevent them frolil doing any mischief. 
derness and veneration for her, born of the recollection Mention has been made in the columns of the SOIEN­

of early days spent in a mother's arms; an d  the idea I TIFIC AMERICAN of the valuable service renderE:'d to 
that a quantity of masculinE:' v ices . are not fonnd in navigators by the records of the positiobs of derelicts 
woman (who has other and greater ones of her own), which are published monthly by the Hydrographic 
whence a psychoptical delusion which causes him to Office of the. United States Navy Department. The 
consider her as more perfect than himself. The weak- United States is the onl y  country which publishE:'s this 
ness of indi vidual men is also a powerful factor, as, for uniq ue report,' and these records hav.e come to be 
inBtance, in .. M. Edouard Rod," who declares h imsel f highly valued by mariners. These charts are freely 
in ferior to woman-and with reason, maliciously re- distributed, so that the mariners of all nations may 
mark!! St,rindberg. The so-called higher qualities of P170fit by them. 
woman do not bear a very sE:'archihg analysis. Her • , • , • 
impressionability, of which we hear much, is merely SCience Notes. 

that of the child ; her hysterical and passionate out- New SuhRtitute for Gold.-The Journal de I' Hor­
bursts when thwarted are the true equivalents of a logerie claims that a new alloy which it describes 
child's screams and kicks when it is refused I!omething is a remarkable substitute for gold. It is compo!!ed of 
it wants. Rarely does a woman possess the power of 94 parts of copper to 6 of antimony. The copper is 
keeping her attention fixed on one suhject for any con- melted and the antimony is then added. After the two 
siderable time; hence it is seldom that she entirely metals have been perfectly fused togetber, a little mag­
masters anyth ing. Of sequence of ideas in a woman's nesium and carbonate of lime is added to increase tb!l 
mind there is little, dou btless the cause of her per- density of the material. The product can be drawn out, 
petual unpul1ctuality and inability to organize her oc- wrought, and soldered j�st like gold, which it almost 
cupations so as not to do two things at the same time. exactly re!'l'lmbles when polished. It preserves its color, 
No woman can make a good cup of coffee; it is an im- it is !!aid, even when exposed to the action of am­
possibi lity, requiring as it does attention, exactitude, moniacalsalts or nitrous vapors. The cost of making 
and a nicfl sense of time. Crime, even, demonstrates it is abont twenty-five cents a pound avoirdupois. 
feminine inferiority, for there is generally no reflection New Process of Extracting Gold.-According to the 
or calculation of the probability of discovery in crimes Technical World. a new process of extracting gold from 
committed by women. On this point it has often been auriferous ore!! has been devilled by Mr. C. Lorsen. He 
said that. morally, men must be inferior, as statistics electrolyzes a solution of bromide of potassium and 
show a larger percentage of male criminals. Statistics thereby obtains an alkaline solution. which contains 
can be twisted to any purpose. hypobromide and bromate, which is capable of dissolv-

In the conclusion of his article Strindberg, after ex- ing gold. The ore is treated witb an excess of this so­
pressing bis absolute disbelief in the great queen!! of lution by rotating cyl inders. The solution is then 
history, such as Elizabeth of England-whom contem- filtered, the gold precipitated by passage over a mix­
porary historians, he says, magnified-goes on to re- ture of iron and coal, and the solution, which now con­
affirm that woman is merely the complement of mnn. tains bromide of potassi um mainly, is once more elec­
As his alter ego she may be invaluable, but alone she is trolyzed, and again used for extraction. 
useless. All feminine effort!! toward independence must N�w Process of Con verting Salt Water into Fresh.­
end badly. Feminine emancipation is a chimera, a Ao;,ording to the Revue Scientifique, Mr. Pfister, an 
dream from which there will be a sad awakening. .ustrian engineer, has discovered a curious property of 
Woman, if she wants equality, must drag man down , t.he trunks of trees-that of retaining the salt of sea water 
to her level, for she can never attain to his. The coD'\- that h�s filtered through the trunk in the direction of 
plete success of the emancipat ion movement would the fibers. Mr. Pfister utilizes this property for obtain­
mean a struggle against the laws of nature. What, ing potable water for the use of ships' crews. The appa­
asks Btrindberg, is the cause of this unreasoning fury ratus, which has been patented, consists of a pump, 
against man ? for is  it not he who, after all, has be- which sucks up the sea water into a reservoir and thpn 
stowed upon woman the benefits of culture, the right forces it into the filter formed by the tree trunk. As 
of holding property, and numberless other privileges ? soon as the pressure reaches from 1 '5 to 2 '5 atmospberes, 
Man, not woman, has produced civilization. A bad the water is seen (at t.he end of from one to three min­
feature of modern legislation is its tendency to rob the utes, according to t he kind of wood used) to make its 
wage earner and father of the family of his daily bread exit from the other extremity of the trunk, at first in 
in order to benefit the emancipated female, generally drops and then in fine streams. ·.rhe water thus filter­
childless. That this will become a burning question ed is potable, having been freed from every particle of 
in the future there can be little doubt. Already there saline taste. The tree trunk measures 15 feet in length 
are many men kppt out of employment by women. by from 5 to 6 inchE:'s in diameter. 
Who will maintain that it is a good thing for a single NotE:'s on Aluminum.-According to the Moniteur 
woman to monopolize a position which might main- Scientifique, half the alumiuum manufactured at pre­
tain a family ? And why. asks Strindberg, does sent is used up in the iron industry. The remainder 
woman raise complaints about her lot ? When young I is largely used in refining nickel and copper. When 
she bas every opportunity of finding an honorable and . added to these metals, the reduction of the last traces 
noble independence as wife and mother, a p6§ition ' in I of oxide is completed, the metals become more perfectly 
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fluid, and, after cooling, can be easily worked. Any 
alumina formed in this action is  completely insoluble 
in the nickel or copper, and rises to the surface and 
thus eliminates.itself. The action of alum inum in steel 
is referred to by the same journal. Rammelsberg 
found that all the aluminum was used up in deoxidizing 
not a trace being found in the ingot obtained. At first 
it was thought that aluminum lowered the melting 
point of steel 2000 to 3000 C., and that its presence 
caused the great fiuidity of the steel. Now the ingots 
are shown to contain no aluminum. The oxide of iron 
dissolved in steel renders it less fiuid and more brittle, 
and this causes it to give off carbon dioxide, hydrogen, 
and nitrogen. 

The following is proposed by Mr. B. J. Roman as a 
solder for use with aluminum or aluminum alloys : 
Silver, nickel, aluminum, tin, and zinc are mixed in the 
following proportions : Silver, 2 per cent; nickel, 5 per 
cent; aluminum, 9 per cent; tin, 34 per cent; zinc, 50 
per cent. No fi ux is necessary, and an ordinary solder­
ing iron or tool can be used, though one of aluminum 
is said to be preferable. 

According to Dingler's Polytechnisches Journal, Mr. 
F. Andrews, after numerous experiments upon alloys 
of aluminum, has found that one composed of from 
92 to 96 per cent of the latter metal and 4 to 8 
per cent of nickel is particularly valuable, since 
it possesses greater hardness than the pure metal 
without being brittle. It is well adapted for the manu­
facture of small articles of jewelry, etc. The alloys of 
aluminum, copper, and nickel are remarkable by their 
beautiful color, the ease with which they may be pol­
ished, and their hardness. In order to restore their 
metallic aspect, it suffices to immerse them for a few 
seconds in a 10 per cent solution of caustic soda, wash 
them, and then immerse them in a mixture composed 
of 3 parts of nitric acid and 2 of sulphuric. 

The Ageing of Liquors by Cold.-Mr. Raoul Pictet, 
the eminent French chemist, claiws that he has dis­
covered a method of ageing liquors artificially. His 
process consists in gradually cooling the liquor, 
brandy, for example. to 2000 C. below zero, and then 
gradually bringing it up again to the normal tempera­
ture. According to the Revue des Revues, a frigorie 
laboratory in which this new discovery is to be applied 
is upon the point of being established in Paris. 

Amalgamation of Battery Zinc.-The Elektrochem ­
ische Zeitsch rift, in a recent number, makes known a 
process of amalgamating battery zincs which is due to 
Mr. Oppermann, and which is said to give excellent re­
sults. A neady..saturated solution of mercuric sulphate 
in water is prepared, and to it is added the quantity 
of sulph uric acid necessl\ry to make the solution per­
fect. This solution is then mixed with oxalic acid until 
a grayish mass of the consistency of cream is obtained., 
To this a little sal ammoniac is added. The zinc is 
coated with this mixtllre and then vigorously rubbed. 
It bas been found that zinc thus amalgamated resists 
acid!! and salts much better than when amalgamated 
by the ordinary process. If the zinc is not to be used 
at once, it should be dried before being put away. 

. . . . .. 
A Community Without Vaccination. 

Dt. Kerr, writing from Rabat, on the westerly shore · 
of Morocco, . states some facts that will serve to remind 
tbe anti-vaccinationists of England of the condition of 
thelr own (lOnntry betore the grand discovery of Jen­
ner. SHuUlDOX makes fearful havoc among the Moors, 
with wbom Dr. Kerr has lived seven years. During 
an epidemic at Rabat over one thousand persons died 
from that disease in the course of two months. Rabat 
is a town on the Atlantic seaboard of Morocco having 
a population of 26,000. Of the condition of the town 
during the epidemic Dr. Kerr writes the following : 
" Often we felt it sickening when going through the 
streets to see young men and boys sitting at shop 
doors, fiour mill!!, etc. , covered with smallpox eruption, 
i ll every way facilitating the spread of the disease. 
Every one thinks that it is impossible for him to es­
cape smallpox ; hence no precautions are taken. It is 
painfully sad to see so many people who have lost the 
sight of one eye, while many are blind altogether. One 
day not long ago I paid a passing visit to a dOllar or 
collection of tents outside the city, and it was touch­
ing to see the mother!! bring their children asking me 
to put the medicine in their arms to prevent the infec­
tion. I vaccinated all the children in the village, and 
although they were surrounded by smallpox, none 
took it." 

These conditions, given by Dr. Kerr as to the Africa 
of to-day, are a simple repetition of what ex18ted in 
England and Europe before Jenner's great boon to 
mankind was made possible.-Journal (If the American 
Medical Association. 

" . e ,  .. 
Tennant's Paint f'o r Ships' B",&om •• 

The paint consists of 8 pounds of r(>8in, 1� of 
. .  Cologne brown dry color," 15 ounces of ISbellac, 25 
gills of spirits of wine, 6 gills of benzine, }4 gW of 
toluene, and 10 drops of pyridine. As a finishIng coat,. 
a mixt.ure of paraffin wax and white lead .. boded to­
gether " is applied hot. 

© 1895 SCIENTIFIC AMERICAN, INC.
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RECENTLY PATENTED INVEJrTIOJrS. 

Hallway Appliance •• 
TRAIN SIGNAL.-Augustus H. R. Gui­

ley. South Easton. Pa. This Is an Improvement on a 
formerly patented Invention of the same inventor for an 
electric block system for railways. the earlier patent pro­
viding for diagonal contact plates to be engaged by the 
lateral pre .. ure of contact arms. while the present Inven· 
tion covers an improved form of contact plate and brush. 
Applied to a single track railway. the apparatus indicates 
to each other the presence of trains on dilferent sections 
of back. whether the trains are running in the same direc· 
tion or running toward each other. 

MAIL HAG CATCHER AND DELIVERER. 
-Charles F. Sliger. San Antonio. Texas. This Is a de· 
vice which may be used at either side of a door opening 
In a car. to transfer mall bags from a hanger to the car 
while tt.e latter Is in motion. or to deliver a mail bag at 
the station. one operation not Interfering with the other. 
the device being antomatlc in Ita operation and quite 
simple and Inexpensive. A spring·controlled catcher 
arm carries a retaining arm and lockllig mechanism. a 
delivery arm being fulcrnmed on the catcher arm and a 
locking device engaging the retaining arm. while there Is 
a trip connection between the locking device and the de­
livery arm. there_being also a.carrler on the latter arm and 
a trip to throw It into open position. 

:Mlnln&" Etc. 
DRY WASHER. -Frederick E. McKin­

ley. Albuquerque, New Mexico. This Is a machine for 
placer mining. designed to save all the gold, both 1I0ur 
aud nuggeta in the sand. without the use of water and 
qnicksilver. It consleta of a sand roaster dlecharglng Into 
a nugget-separating machine leading to conveyors con· 
nected by elevators with the uppermost of a series of 
screens one above the other. each having rimes to retain 
\he gold and an ontlet for the tailings. The screens are 
graduated. and each has a hopper discharging Into the 
next lower screen. The machine Is ron by a team at­
tached to sweeps. 

:Meeilanlcal. 

LINK MAKING DIE. -Josepb Smith, 
Puebla. Mexico. This invention provides for seta of dies 
for successively bending. swaging. overlapping. and weld· 
Ing the Iron to form a link, in such way as to greatly 
facilitate the manufacture of links for railway couplings 
and other purposes. The individual dies for bending the 
rod and performing the ditJerent operations may be in 
separate seta. or they may be assembled in two pieces. 
of which one carries all the female dies and the other 
all the male dies. By treating the rod in the manner pro· 
vlded for by the invention. links or great durability and 
strength mllY be very economically made. 

GLAZIER'S GLASS BREAKER.- George 
A. Rogers, Allegheny. Pa. ThIe Is a tool for use in con· 
nection with a glazier's glase cutter. and may be need in 
comb� therewith or ' 1  an Independent tool. It Is 
so constracted that, by the movement of a lever. a slidiug 
jaw has movement in relation tQ a IIxed jaw to accommo­
date glass of various thicknesses. me glase being received 
between the two jaws, and a strip or sectfon of glass 
beh'lg then broken off qnickly and cleanly. 

AKrl coltoral. 

HAY SLING.-Samuel M. Jenks, Madi­
son. South Dakota. ThIe Is a device which may be need 
as a SUbstitute lor a fork or other carrier. and made to 
carry a large qnantity, binding the hay so completely 
that there Is no scattering or dribbling. while It may be 
Instantly tripped to deposit Ita load. which It leaves In ex· 
�.ellent condition for pitching. It has two separable trip· 
ping or center heads. one with projecting arms having 
heads and the other with dogs to engage the heads. a bed 
plate on which levers swing and slide. a second lever 
working the swlngtng and sliding levers. and connecting 
rods extending from the swinging and sliding levers to 
the dogs. The device may be advantsgeoualy ueed in 
loadInlii and nnloading and In stacking. 

:Mbcella neoos. 

D U M P I  N G  G R A T E. - Benjamin E. 
Weeks. New York City. ThIe Is a ·cheap and simple 
grate adapted to maintain an entirely level ftre. It com­
prises a cradle formed of parallel barI!, one of which Is 
journaled In a support, and connecting cr088 bars. while 
a series of grate bars Is arranged at right angles to the 
parallel bars and have transverse plota on their nndersldes 
to receive the jonrnalad har of the C1'adJ.e. It Is arranged 
In sections which may be successively dumped, enabling 
the good lire to be held on onlf while the ashes and poor 
lire are dumped from the other. A simple and strong 
mechanism Is provided for holding the grates in posi­
tion. and a very easily operated lever mechamsm for 
working them. 

COAL DELIVERY Box. -Hermann Kehl, 
New York City. This Is a box especially designed for 
supplying customers with coal in small quantities. with· 
out danger of soiling the apartJnenta on delivering or 
removing the coal from the box as needed for household 
purposes. while also insuring the customer the proper 
amount of coal ordered. It has a sheet metal casing with 
hinged lid. a flat back and curved front, and has a screen.­
like false bottom under which Is a removable receptacie. 
In the lower portion of the box 1\ downwardiy Inclined 
plate extends nearly across the box, IUld below the plate 
IS a door hinged to swing outward upon a level with the 
false bottom. the shovel being Introduced in this door to 
remove the coal. A vertical slot, covered by a translucent 
striP. enables the cnstomer to see at any time how much 
coal there Is in the box. 

HOISTING AND CONVEYING MECHAN­
Isx.-Frederick H. McDowell. Montclair. N. J .• and Be· 
bern A. Cooney. New York City. This Improvement re­
lates to tramways for hoisting material from a quarry or 
other cutting. and provides for duplicate fall ropes ar­
ranged to convey material to either terminal of the tram­
way. either rope being ueed to control the travel of the 
carriage; At one termlual of the carriageway are wind­
ing drums operative together or separately. there being 
on the drums duplicate fall ropes. one leading directly to 
the carriage and the other to the opposite terminal of the 
carriageway and returning to the carnage. while there 

� ' itutifi£ �mtri,au. 
are separate seta of sheaves and separate fall blocks for 
each of the fall ropes. forming independent tackle. Each 
fall Is operative Independently for lowering Ita block or 
for maintaining the carriage in place, and both of the in· 
dependent fall ropes form, when in the raised position. a 
practically endless haul rope. 

WINDMILL.-Peter A. Norberg, Ros· 
lyn. Washington. This wheel comprises a shaft from 
which extends seta of radial arms. the lower arm having 
a beveled recess forming limiting shoulders, and there be 
ing blades with vertical trnnnions jonrnaled in the arms' 

the lower end of each blade being beveled to lit into the 
re<'.ees to abnt against the shoulders. The construction 
Is designed to be very simple and durable, and Is adapted 
to utWze the force of the wind to the greatest ad van­
tage. 

FIFTH WHEEL. - Caleb R. Turner, 
Brooklyn. N. Y. ThIe Is an Improvement in that class 
of ftfth wheels In which roller bearings are need to en­
able the vehicle to torn easily. It provides oppositely­
arranged circular angle Irons forming top and bottom 
bearing plates. and constituting a strong but light hons. 
Ing for the rollers. where they cannot become clogged 
with dirt and dnst and are also shielded from water. 
The Improvement Is designed to combine Simplicity. 
cheapness and emciency to the greatest possible extent. 

T H l L L COUPLING. - George Cargin, 
Wells. N. Y. According to this invention a spring ill 
held on the thill clip. and carries in Ita free end a shaft 
having a projection adapted to engage the eye of the 
shaft or pole. a handle on the shaft being adapted to ex­
tend across the pivot pin for the thill coupling. The de­
vice Is very simple and durable. permlta of quickly 
changing poles or thIlle. and prevents rattlinl!' or acci­
dentally losing the pivot pin. 

PRODUCING CHENILLE.-Nicholas Al­
brecht, Philadelphia, Pa. ThIe inventor provide. a 
method of fOrming the chenille strands employed in 
weaving chenille fabrics-ftrst weaving a chenille cloth 
with plain or slugle-ply portions and alternating three· 
ply portions, all the warp threads being interwoven In 
the single ply and a portion ouly in each of the three 
superpose.J plies ; second. cuttmg the single ply length. 
wise between each two se18 of warp threads. leaving the 
three·ply sectionR nncut, whereby the cloth Is separated 
Into three divisions or fabrics ; and, tblrd, cutting each 
of the three plies midway between each two seta of Ita 
warp threads. 

P A P  E R GAGING MACmNE. - Louis 
Schopper. Leipsic. Germany. This invention provides 
indicating devices arranged on a roller over which passes 
the paper produced in a paper machine to visibly Indl· 
cate the thickne .. and weight of the paper. and to trans. 
mit to varlons distances audible signals when the thick· 
ness or weight of paper lias exceeded or fallen below 
certain lImita. The indicating devices are constructed to 
show at any time on a scale the thickness of the paper 
passing over the roller and the weight per square meter 
or any other size, and the signals made on a change of 
product are produced by enltable electrical connections. 

MEASURING AND DRAWING INSTRU­
JOINT.-'-Willlam 'S; ':Rowell. Muncie. IIid. ThI� inven­
tion conslsta prillllipally of a blade having at one end a 
ftxed head with a triaogular opening. the base of which 
passes through the center of the head, and a centering 
head held adjnstably on the blade and having Ita arms 
parallel to the sides of the triaogolar opening. The In­
strnment may be advantageously need for laying off any 
shaped ftgnres inside the c;' -cnmference of another 
ftgnre. enabling the workman to very accurately draw the 
desired lines and ligures on the work. 

ROUND EXTENSION TABLE.-Nestor 
Lattard, New York City. This invention provides for II 
small or a larger increase In the diameter of a circular 
table by the addition of one or more clrcnlar series of 
segmental extension pieces. and aIeo for a convenient 
storage compartJnent in the table for the extension 
pieces. Snitable leg snpporta are provided and the table 
Ie made strong and stable. 

FILTER.-Joseph G. and Smith A. Sut­
ton. West Newton; Pa. Thleis a 1llter especlaUy adapted 
for use in wells or cisterns. and It Is provided With a 
cleaning brnsh adapted to be normally held from contact 
with the 1Ilterlng walle, while capable of being rotated 
and reciprocated over such w.aUs to remove accnmnla· 

n.. CMr{Ie for l",ortion _ tIIU hMd "  OM DolI4r .. I',.. 
for taM _tion : .. bout eiqht 1OOt'''' to .. lint. Ad" ... -tuemenl. mUllt ". ....... "'" .. t J>Ub1i<4!/on oJllu ... "'1'11/ '" 
7'''' ..... d .. 1/ morn,ng to "ppear,n tlot foUowill(/ wuk· . ..... t. 
Try ne for ·manufacturlng your wire or .beet metal 

specialties. Tbe Enterprl.e IIlfg. Co .• Akron, Oblo. 
.... :. S." metal poU.b. Ind,anapoll.. Sample. free. 

Preseee & Dies. Ferracnte lIlacb. Co .• Bridgeton. N. J. 

Bandle & Spol<e IIlcby. Ober Latbe Co .• Cbaertn FalIII,O. 
Heading macblnery. Trevor IIlfg. Co •• Lockport. N. Y. 
Screw macblnes. mlllllljl maChines, and drill pressea. 

Tbe Garvin lIlacb. (',0 .. Lal"bt and Canal Sta .• New Yorl<. 
Centrlfllllal Pump. for paper and pnip milia. Irrtgatlng 

and sand pumpllljlplant ... Irvin Van Wle. Syracuse. N. Y. 
'rbe best bool< for electricians and beginners In elec­

tricity la " Experimental Sclence," by Geo. lIl. Hopklna. 
By mail. ,, ;  MUDD & Co .. publl.bers. 36 Broadway. N. Y. 

Competent persona wbo destre lIjlencles lor a new 
popular boot. of ready Ale, with bandaome proftt. may 
apply to IIlUDD & Co., Sclentlftc American ofllee. 361 
Broadway. New York. 

1Y"8end tor new and complete catalogue of Sclentlftc 
and otber Boote for Ale by MUDD & Co .. 361 Broadway. 
New Yorl<. Free on aPDIt.".t\on. 
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NEW BOOKS AND PUBLICATIONS. 

POOR'S MANUAL. 1894. Twenty-seventh 
annual number. New York : H. V. & 
H. W. Poor. Pp. xvi. 1390, 104. 

There Is no need for ns to review Poor's Mannal. Its 
annual appearance Is as much a featnre of modem life as 
Is that of the directory. For the past year of rather 
dreary achlevementa in railroad work, the manual pos. 
sesses. perhaps. especial Interest; notably a column of 
dividends paid during the eight years from 1886 to 1898, 
will be particularly interesting reading. in the light of 
present dividends and of probable future ones. 
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I. Elegant plate In colors showing a cottage at Mount 

Vernon. N. Y .• three perspective elevations and 
lloor plans. Mr. H. R. Rapelye. architect, Monnt 
Vernon. N. Y. An attractive del'lgn. 

2. " The Gables." a half timbered cottage recently com· 
. pleted at Glen Ridge. N. J. Perspective elevation 

and 1I00r plan. Mr. Charles E. Miller. architect, 
··New York Olty. 

8. A cottage at Great Diamond Island. Me.. recently 
erected for H. M. Bailey, Esq .• two perspective. 
elevations and lloor plans. A nnique design for an 
Island cottage. Mr. Jno. C. Btevens. architect, 
Portland. Me. 

4. A dwelling at Armour Villa Park, N. Y., recently 
erected for J. E. Kent, Esq .• at a cost of $5,200 
complete. two perspective elevations and 1I00r 
plans. A very picturesque design. 

Ii. A colonial cottage at New :Rochelle, N. Y . •  recently 
t'rected for C. W. Howland. Esq .• two perspective 
elevations and lloor plans. Mr. G. K. Thompson. 
architect, New York City A unique example of a 
modem dwelling. 

6. The residence of Charles N. Marvin. Esq., at Mont­
clair. N. J. A design successfnily treated in the 
Fiemish style. Two perspective elevations and 1I04it 
plans. Mr. A. V. Porter. architect, Brooklyn. N. Y. 

7. A ftue Colonial honse at Elizabeth. N. J .• recently 
completed for Henry A. Haines. Esq. Perspective 
elevation and 1I00r plans. Archltecta. Messrs. 
Child & De GoI1. New York City. 

tions settling on them. A supplemental tank or water 8. A residence at Flatbush. L. I .• recently erected for 
holder is aleo·connected with the main 1Iltel'lni: chamber, C. H Wheeler. Esq .• at a cost of 811.000 com· 
with a valve mechanism adapted to be set in operation plete. Two perspective elevations and lloor plans. 
as the 1Iltering chamber becomes ftUed. producing back Architect. Mr. J. G. Richardson. F1atbnsh. L. I. An 
pressare on the water within the chamber to force It out attractive design. 
throngh the 1Iltering walle and clean them. 9. A cottage at Plainlleld. N. J., erected for Cbas. H. 

FRUIT PITTER. -James L. Hall, Kings- Lyman. Esq . •  at a cost of 85.000 complete. Two 
ton. Mass •• · and Frank H. Chase. Grand Rivers, Ky. persective elevations and 1I00r plans. Architect, 
This Ie an Improvement upon a formerly patented seeder Mr. W. H. Clum, Plalntleld. N. J. A picturesque 
or pltter. providing an attachment in the nature of a ring deelgn. 
encircling the spring pronj!!! of the seeder. and serving 10. An elegant house at Scranton. Pa .• erected at a cost 
as a guard to prevent the heads of the pronj!!! spreading of $15.000 complete. Two perspective elevations 
or expanding laterally. while also increasing the effective· and 1I00r plans. Architect, Mr. E. G. W. Dietrich. 
ness of the device, by taklnll: the place of a row or circlet New�York City. 
of prongs, thns aiding in cutting the pulp and extracting 11. Engraving showing the new building of " The Bank 
and retaining seeds. for Savings," recently erected on 22d Street, New 

LOCK. - John S. Barney, Brooklyn, York City. Mr. C. L. W. Eidlltz. architect, New 
N. Y. This Is an Improved device for locklng coata and York City. 
other articles. and may be attached to the Inside of a 12. Foundation piers of the American Surety Company's 
coat collar and worD "ithout inconvenience. It may be bnildlng. New York City. Four illustrations. 
conveniently locked to a hook or other hanger. to fasten showing the most advanced methods of caisson 
the coat thereto. and may be qnickly and easily nuJocked construction for city bulldinj!!!. 
by one knowing the combination. The combination Is 18. Mlecellaneous contenta -An automatic gas saving simple. but cannot very well be accidentally worked. 

governor. IIInstrated.-Heating a residence with 
FASTENING DEVICE FOR S E A  T 8-- open grates. iIIustrated.-Arranging elfective In-

Charles G. Taylor. FarmIngton. Wash. This Improve· terior. Illustrated. 
mt'nt Is to facilitate the seCuring in place of seata and The Scientific American Bnildlng Edition Ie I .. ued 
chalrll in school honses, balls, etc .• In such way that the monthly. $2.50 a year. Single copies. 25 centa. Forty 
seata may be readily removed and replaced. An 1m· large quarto pages. equal to about two hnndred ordinary 
proved fastener Is. according to the invention. applied book pages ; forming. practically. a large and splendid 
to the legs or frames of the seat, the fastening attach· MAGAztNll oJ' ARcmTEcTrBE. richly adorned with 
ment being adapted to engage ftxed socketa or keepers elegant plates in colors and with line engravings, illue­
on the lloor, thc socketa presenting little or no obetrnc- trating the most interesting examples of Modem Archltec­
tion to the cleaning of the 1I00r when the seats or chairs tnraJ Construction and allied subjects. 
are removed. The Fullness. Richness, Cneapness, and Convenience 

NO'l'JI.-Coples of any of the above patents will be of this work have won for It the LABGBST CmouLATION 
furnb!hed by Munn & Co.. for 25 centa each. Please 

I 
of any ArchitectnraJ Publication in the W

.

orld. Sold by 
send name of the patentee. title of invention. and date all newsdealers. MUNN & CO . •  PuBLISHEB8. 
of this paper. . 861 Broadway, New York. 

HINTS TO CORRESPONDENT!!. 
Names aud Add re •• must accompany all letters. 

or no attention. will be paid thereto. TIiIs Is for our 
information and not for publication. 

Reference. to former IirtIcles or answers should 
give date of paper and page or nnmber of question. 

Inqu iries not answered in reasonable time should be repested ; correspondenta will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this departJnent. each must take his torn. 

B u ye n wishing to purchase any article not advertised lIt our columns will be furnlehed with addresses of 
houses manufacturing or carrying the same. 

Special 'V rlUen I n 'orlnoU o n  on matters of 
persoual rather than general Interest cannot be 
expected without remuneration. 

Sclen&lflc American Supplements referred 
to may be had at the omce. Prlce 10 centa each. 

Book. referred to promptly supplied on receipt of 
price. III I :::-

k
�"

o
��i!l!d�xamination should be dletinctly 

(6448) H. S. asks : To how low a de­
gree can the spirit thermometer be read. also the mer­
curial thermometer ' Will the mercnry remain llnid in 
the cold as long as spirit ' WhIch Is the more reliable un­
der all.clrcumstances ' Of what proof must the spirit be , 
A. The mercnrlal thermometer Ie the more accurate. It 
can only be read to -89'40 C. The alcohol should be 
absolute. 

(6449) F. J. S. writes : Please give de­
ftnltion of sound. and can there be sotlnd without an ear 
to hear It ' A. Accoriling to the Centory Dictionary. 
sonnd must be heard to exist. The deftnltion reads :  
.. The sensation produOOd through the ear. or organ of 
hearing; in the physical sense, either the VIbration. of 
the sounding body Itself or those of the air or other me­
dium. which are caneed by the sonnding body. nnd 
which hnmediately atJect the ear." 

(6450) H, C. S. asks : Do incandescent 
electric lamps ever explode of themselve! ' I have had 
one or two complalnta. from cnstomers of lamps break· 
ing without being touched. One of these was from the 
postmaster. who said thet on throwing a heavy man bag 
on a table ten feet away from the lamp (which was sns· 
pendt'd from the ceiling by drop cord). It exploded. A. 
It Ie possible and to be anticipated. In the case cited 
the concnssion of the air was probably the determining 
canse. 

(6451) S. N. asks : How many addi­
tional layers of wire are necessary to wind simple motor 
described In SCIBNTD'IO AlniBICAJII SUPPLBJOINT. No. 
641. for dynamo ? I have It wonnd now for motor. 
Fields are cast. A. We do not ad vise the use of the 
motor as a dynamo. The wire need not be changed in 
size or quantity. The wfndiop depend on tile resultB de· 
sired. 

(6452) Rollins College, Fla., and }'. L. 
F. ask how to make carbon paper. A. Melt 10 p8rts 
lard. 1 part of wax. and mix with a sumcient quantity of 
line lampblack. Saturate unglazed paper with this, re' 
move excess and press. 

INDEX OF INVENTIONS 
.. o r  whlcb Le&ter. Paten I o f  'b. 

United Stale. were Granted 

March 12, 1895, 
AND BA(lU BBARING THAT DATE. 
[See note at end ot· \tat about ooptes ot tbese patenta. I 

Acetone. apparatua for making, 0. · Poreob . . . . . . . .  635,55S 
Acetone. makinII', O. Porscb . . . . . . . . . . . . . . . . . . . . . . . . . 636.552 
Alarm. See Burglar alarm. 
Amalgamator. ore. G. A·. Kennedy . . . . . . . . . . . . . . . . .. 536,801 
Antimony and obtaining same, double 881t of. Scblll & Sellacber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,801 
A

�a:�rnes.
c

8�1!,�g�ne/�
r 

san'!l�:.�������� 636.679 
Automatic .wltcb, J. Moeller . . . . . . . . . . . . . . . . . . . . .. . . 536,b26 
Axle. L. I. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 636.746 

l:F.is. �':t ��! ��. and seal for cylindrical cot-
ton. L. W; Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  636.751 

Baling pres.
k

O. Gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,7M 
Baud tie. S. nlgbton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.502 
Barber's cbalr. I!l. lIlelcblor . . . . . . . . . . . . . . . . . . . . . . . . . .  636,646 
Barrel or pack8l!e. metallic. G. Watereon . . . . . . . . . .  685,566 
Batterlea; .construe1lng secondary. A. Hougb . . . . .. 6115,Ml 
Battery. H. N. F. Scbaell'er . . . . . . . . . . . . . . . . . . . . . . . . . .  636.464 

I�b¥!���a�w�\;��.�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �m 
Bed brace. H. C. Heltmau . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635.767 
Bed or coucb. Invalid. R. V. Wicke . . . . . . . . . . . . . . . . .. 636,480 
Bedstead. N. Ernat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 536,687 
Bee .moker. J. Ill. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.6'/'1 
Bell. bicycle. G. W. GolI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 636.580 
Bicycle attacbm en� C. A. Coey . . . . . . . . . . . . . . . . . . . . . 536,6'1' 

I:���l: p::�:v-c&rri::���liart.ii":::::::::::.: : :  �= 
Bicycle pumP. antomatlc. W. R. 1Il00re . . . . . . . . . . . . 636;605 

B��ri�� ·�:�'t�::iier: . . . . . . . . · . . . .  · . . . . . . 
· 

. . . . . . 636.69' 
Book Ilnd Index. combined order. �. B. Roaen-

baum . . . • •• .  � . .  " . . . . • . • • • . . . . • . . . . . . . . . . . • • . . . . • • • . • 635,'i31 
Boring macblue. G. T. Wbltney . . . . . . . . . . . . . . . . . . . . 636.n7 
Boring mUi turning and facing attacbment. J. T. WIlliams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.1W9 
Bottle closln" device, L. N. Tbomas . . . . . . . . . . . . . . . .  636.469 
Bottle. Infant's teedlnjl. G. lIluUer . . . . . . . . . . . . . . . . . . 536,5110 
Hottle. non-ftllable

t
J. H. Heeland . . . . . . . . . . . . . . . . . . 636;/iM 

:g��e !l'��!·�x . . ���c'::Witii 'bOx: "Seii:'<'ios; 536,600 

Ing box. 
Brace. See Bed brace. Ratehet brace. 
Brake. See Bicycle brake. Car rail bral<e. 
Brake slack a<'.luster, F. Robinson . . . . . . . . . . . . . . . . . . 685,'1'12 
Brake slacl< adJu.ter, J. H. Sewall . . . . . . . . . . . . . . . . . .  636.'1'1' 
Rrlcl< kiln. J. K. Calowell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636;6'10 
Brick kiln ftreplace •• portable. lO'ate for. W. M. 

Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  685,082 
Bricl<. lock. G. J. Hertb . . . . . . . . . . . . . . . . . . . . . . .  ; . :  . . . .  636.'97 
Brusb. shaving. W. S. Finley . . . . . . . . . . . . . . . . . . . . . . .  636.753 
Buckle. suspender, H. F. Atwood . . . . . . . . . . . . . . . . . .  636;749 
Burjllar alarm and bouse call. electriC. B. L. Car-

penter. . . .  . . .  . .  . .  . . . . . .  . . .  . . . . .  . ... . . . . .  . .  . .  . . . . .  . . . .  636.'� 
Burial casket handle. L. E. Woodard . . . . . . . . . . . . . . . 636.661 
B

�:�f.:��
l
.'.�

r
.��. �� �� ���.����� .�?�: .�: .�: 536,m 

Button and staple feeding mecbanlam. W. G. 
Metcalf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.� 

Cabln�t. E. W. WoodMlll' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i36.782 
Can. See 011 can. 
Can 1I11111jl macblne, HemlnllWay & Barber . . . . . . . .  � 
Can beadl1ljl and crimping macblue, J. \V. GbPel1. I86;II9i Can beads. puncb and die for forwlnjl I<ey opener, N. Troyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cane mill. J. H. FOIlarty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

t�g:�l: r���fn�:���riti.·�: �\7e'rz:. :::::::: ::: 
8!� ��JFn���\��h�ir���rid: : : : : : : : : : : : : : : : : . : : : :  
Car coupllnll'. J .  Depew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Car coupling. W. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E.:����I�fF��nt':'�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  = 
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. .. ·. ·• �.�7 In.ulator. W. J. Belcher . . . . . . . . . .  : . . . . . . . . .  : . . . . . . . .. fI35.000 I Stovepipe joint •• machine for forming. J. E. 
• � YB.-

. A. W ..., � Iron. m .. nufacture of Rus.la. A. Hlle .. . .  · . . . . . . . . . .. 635,587 Smiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635,735 
�:� }:��:�: r.. L: l:,��iI�·. ��.::::::::::::::::::::: : :  �� ���8sr::e�:"�k:rt"n��r . . ����. ��� . . . . . . .  . . . . . .  636,549 ���8!.":t:�;..��

r
����.�n� ����!: ::::::: :::: :.:: : �l� 

Car fender. S. H. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,776 Jewel·protector. roller. A. N. Gauthier . . . . . . . . . . . . . 635.693 Sucker rod .ocket. Ma.seth & Black . . . . . . . . . . . . . . .  �709 Qar fender. J. C. tlneden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635.741 Joint . .  See C,!rrilll{e stump joint. Wire jOint. SllI(&l' dl�olvlng apparatus. G. M. Newhall . . . . . . . .  635.720 ('ar fender. street. 8. S. Kimball. . . . . . . . . . . . . . . . . . . .  635.763 Kiln. See BrICk kUn. . Surglcal tn.trument • •  J. P. H .. wkes . . . . . . . . . . . . . . . . . 635.798 
� ri��:�a���

e
:\�\�;:f.��.�.��.�: : : : : : : : : : :  ::'.: : tt� 1�1{�ings:;.

e
J��".:�l.����· . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.705 �:ir.fu.

ve
���o�:il�;.�.,�

e ��ri(; 8 .. iiCii: 635,362 
g::: �t��a��
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. : : : : : :  :.::: �:Wo Kni
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c
�����: . �����I.�: 635.461 SwI{!,'t:I.:."J .. ,m�'h"ib�������� ... J��� & Gralf . .  635,666 

�� ::�r��d���
i
�rtr::{r:.

t
G���'���:. ��I��: : : :  �m Kni

��':ich'::i
c
�
i
Wlld��I

.�� . . .  ��.��:�� . . .  ?����.�: 635.3!r.! �-=��? °jee:���M'l,���e. J . C. Woolverton . . . . . . . .  635.436 
Cars • • ystem and apparatus for applying hr .. kes Knob. dr .. wer. C. Tollner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535.584 Tarz. L. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.518 

to electriC. C. E. Davis. . . . .  . . . .  . . . .  . . . . . . . .  . .  . .. . .  .� t:g:1 �d
:�d 

Gii:·l�f��:�.· boot ·o."sboe; · A: :  iiJ: 536.462 �:l:g���:· e�ch�n,?ee:p
n
p·aratu •• 

• <5: j,;: G: ·i.i:'Ji: 'Oe 635.
6'.6 

g:::��:���::��I��� ,li���
s
M�r�c:.���.��: : : : : : : :  389 I 635 000 I T 

Carrial<e top bood. Mayer & J .. mes. . . .  . . . . . .  . . . .  . . . I Lace'�:1.
s
,,£nii machine; �boe: j: . L: Fair .. ·;'i·,ii : : : : : :  /I.'l5:(93 Tele�ho�u"

a
��� tch 

. 
apparaiWi: automatic' ceiiirai; 635,745 

Carrilll{es. upbolstery for haby. R. F. H. Williams Lacinll books, etc .• mech .. nlsm for feeding. I. E. �'. Ni •• I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.806 

���id�::'J��w"�:nt top wad for. J. N. Lower. 
Lad������Iimi;ni' safeii:.A:: K: ·iieri<;;; ... i,:::.::: :· �:m ��\?r�g:;lI�';�tJ��."����t�� •. �: .� .. .  �.��I��: :  : ':.: �:� 

Cash relli.ter. C. W. Swift . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.563 Ladder. exten.ion, B. A. Hilt . . . . . .. ; . . . . . . . . . . . . . .. . , 535,759 '�hill .upport. Woodrulf & Bellew . . . . . . . . . . . . . . . . . .  635.781 
Casks, etc .• macbine fl)r smoothing and IInl.hlng Ladder, portable. T. Sooy . . . . . . . . . . . . . . . . . . . . . . . . . . . . /I.'l5,7� Tie. See B .. nd tie. 

exteriors of. C. O. Ames . . . . . . . . . . . . . . . . . . . . . . . . .  635.477 Lamp. F. W. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.499 Tin plate . .. pparatu. for manufacture of. H. N. 
Castll!g apparatu •• metal. E. H. Casgrain . . . . . . . . . .  635.671 Lamp burner. H. Salsbu

� 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  635.569 Norton . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.391 

�:m�: :�:�I,j�i���o'rt':,�l�. ���: .� .. . �: .�.�:: : : : : : :: �:� I t::::�8.
e
!'i.���a�f�·r��iat��

h
�i;vic;,· for oontroi� 

635.589 Tin 
t�:�.�·. ���

a
����.� . ��� . .  ���������:�. �or:. 535,� 

Casting window weigbts, W. i!cb"an . . . . . . . . . . . . . . .  635.510 ling sUPP'ly of 011 to. C. M Drennan . . . . . . . . . . . .  635,«4 'rin plate. drvlna: and lIuxlnll machine. E. Norton 635 393  Cbaln. of tran.oms. etc .• fastening device for Lantern ho.der. tubular. H. Leavitt . . . . . . . . . . . . . . .  635.5(3 Tin plate. m .. cblne for manufacturing. E. & H. N. 
• 

stoP. W. F. Hall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,795 Latcb, N. H. Colwell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,790 Norton 635 396 Cba!r. See Barber's ch .. ir. Registering chair. Lkthe taper tumlnll toul. Z. B. Coes . . . . . . . . . . . . . . . .  635.486 Tlnninll maciiine:ili: Niirton·.·:::::::::::::::::::::::. �39t ChaIr. H. W. Bolens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.347 Lath�. turret. Z. B. Coes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.(f!7 Tlnsmith's beading machine Hadley & Danford . .  635.589 Clha!r. Bolens & Gilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.348 L .. thmg. metallic. G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . 635.� Tire. pneum .. tic hlcycle. R. S. Anderson . . . . . . . . . . .  536.342 Chan:. W. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.456 Lawn sprmkler. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . 635,655 Tire upsetting macblne. C. Boulay . . . . . . . . . . . . . . . . .. 635.481 Cbemlle. apparatus for manufacturing. F. . L .. wn sprlnkle�. A. Burt. . . . . . . . . . . . . . . .  . . . . . . . . . .  535,669 Tobacco elevator. J. U. Allphin . . . . . . . . . . . . . . . . . . . . .  635.476 
• Watzlawlk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �006 Leather punchmg machine. L. L. Barb!'r . . . . . . . . . .  635.784. Tongs. cuspidor, Crocker & Earll . . . . . . . . . . . . . . . . . . . li36,357 ChImney and ventilator cap. F. C. & H. A. Stober 535.634 Linoleum. apparatus for manufacturIng. D. N. Tool holder. J. armstrong 635 440 Cblmneys, etc •• attachment for. A. H. Blackburn. 535.863 Melvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.452 Tools etc safety feedlng"devioo' for i-OiBii' A' • 

Cburn dasner. C. H. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . 53§.«7 Linoleum. manufacturing. D. N. Melvin . . . . . . . . . . .  635.453 E:W. Meissner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .. :. CI .... bunchlnl< m .. cbine. Hagen & Wieland . . . . . . . 535.697 I Lock. See Door lock. Seal lock. Vali.e lock. Tooth crown artilicial W M Seeger Cllgar vendlulZ machine. A. J. Doughty . . . . . . . . . . . . .  635.752 1 Lock. R . . R. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.525 Torch. J. Graham . . . .  .' . . .  : . . : . . . . . . . . .  : : : : : : : . : : : : : : Clamp. See Girder clamp. Plowshare lmmer.lng LocomotIve. M. �. Bulla . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.668 Toy bouse. V. W. Wil.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . cl .. mp. Trolley wire cl .. mp. Locomotive ellllme. F. H. Richards . . . . . . . .  . . . . . . .  Tramway rail. W. H .  WrllZht . . . . . . . . . . . . . . . . . . . . . . .  . Clasp. See Collar cl ... p. Loom he!,ld. N. & J. Ch .. lze . . . . . . . . . . . . .  . . . . . . . . . . . . .  Tree trimming Instrument. C. S. Miller . . . . . . . . . . .  . Clay tempennll machine. automatic. W. F. Cook .. 53.1.676 J,ubrlcatmg box • •  T. J .  Melvin . . . . . . . . . . . . . . . . . . . .. . .  Trolley wire clamp W W Annable ClIplJer. E. S. Hotcbkiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.620 M .. II .b ..... Strader & Ruad. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Troullh. See Eaves trough. 
. . . . . . . . . . . . . . .  . 

Clock striking mecb .. nls'!'..o electriC. F. L. Gregory /I.'li!.370 I M .. ltmll drum. Schm.'edecke & G .. de. . . . . . . . . . .  . . . . .  TrUCk, motor. J .  A .  Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.352 Cloth nappina: machine. l'O. H. Grosselin . . . . . . . . . . 535.581 Match sphnts, machme for making. I. D. Weaver. Truss for bridl<es roofs etc J E Greiner 5-35.� Clothes pin, M. �. Pittm .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . 535,3119 1 Matcbes. wmd a:uard for lillhtinll. J. C. Grout. . . . .  Tuning hammer. 'w. A. 'Bremer . .  : . . . . . . . . . .  : : : : : : : :  /I.'l5.482 
Clutch. H. W. H,li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.376 Mattress bed .pMng. r. Fraser . . . . . . . . . . . . . . . . . . . . . .  53.<;.367 Twine machine nipper. F. G. Becker . . . . . . . . . . . 53.<;.34( Clutch. F. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,738 Measur!'. dre.sm .. ker s. M. C. jielley . . . . . . . . . . . . . . . .  635.378 Twisting coller and drawing frame. R. B.-Daly . . . .  635 Clutch . A. L. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,7« Measurmg apparatus for lIqUIds. automatic self. Typewriter cahlnet. J. WllIi .. ms . . . . . . . . . . . . . . . . . . . . /I.'l5 Coin deliverltlll' and cash recording device. A. N. I A. Bowser. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . .. . Typewriting machine. R. T. Smith . . . . . . . . . . . . . . . ...  635 Rooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.628 1 Mes'lII{e an!1 card recelv� J. T. Stone. . . . . . . . . . . . . Typewritinll machine. C. B. Whitaker . . . . . . . . . . . . . .  635 qollar clasp. C. L. Jordan . . . . . . . .  . . . . . . . . . . . . . . ... . .  Metal drawmg macblne. H. Dollman . . . . . . . . . . . . . . .  Valise lock. W. H. Southworth . . . . . . . . . . . . . . . . . . . .  .. Coliar, horse. C. A. R. Ahl . . . . . . . . . . . . .  . . . . . . . . .  . . .  Meter. See Water meter. Valve. D W Field �ombinati<?n wrench, Bennet� & Poe . . . . . . . . . . . . . . .  Micrometer gue, .J. E .  Williamson . . . . . . . . . . . . . . . . .  535.521 Valve, J: R. Meadowc'rofi: : : : : : : : : : : : . : : : : : : : : : : : : : : : (;ooker. amm .. 1 food. H. F. Wmkelmann. . . . . . . . . . . Mill. See Cane mill. Valve. air hrake A J Michel Cooker. ste .. m feed. J . . W. Adney. . . . . . . . . . . . . . . . . . .  Mill fe.eder. alltom .. tlcii J. P. Wehrer . . . . . . . . . . . . . . .  /I.'l5.(29 1 Valve, balanced'sllde; S. A .  Aiexander·:::::::::::.: Cooking utenSIl, J .  VelIe . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Mouldmll cuttmll mac Ine. W .  Zoeller . . . . . . . . . . . . . 5:15.438 Valve Ilear W J Lewis �ooler for water. etc .• G. F. Barron. . . . . . . . . . . . . . . . .  Mould •• pouring Il .. te for. D. L. Van Ri�t . . . . . . . .  635.514 V .. lve

\ 
rotary. ·R:W. Smiiii:::::::::::::::::::::::::: 6ss lorkscrew. A. L. Qvamstrom . . . . . . . . . . . . . . . . . . . . . . . . Motor . . See Car motor. HydraulIc motor. Vehlc e couplinll. C. G. Turuer . . . . . . . . . . . . . . . . . . . . . .  635 Co .. et. l. M, Rew: . . . . .  , . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .. StartIng .. 1t.ematlnll motor. Vehicle motor. Veblcle motor. C. A. Tower . . . . . . . . . . . . . . . . . . . . . . . .. 535,ilXi 
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n
c';:WI'!:afotR�&��orj.j.: : : : :  : :'. : 1\10::'��'g. ':i�t�iliom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538 Veb�".!��teering and propelling mechanism. J. E. 

593 Cotton picker. J. Neigbb!)ra. . . . . . . . . . .  . . . . . . . . . . . . .. MUsic rack. adJu.t .. ble. T. H. Dubstane . . . . . . . . . . . .  Vehicle toriilon·.j,riii,,·gear· W· K·iie 
. . . . . . . . . .  · . . . . '«8 Couplinll. See Car coupling. Tbill COupllDg. Mu.lc rack. fordml<. J. Rockwell. . . . . . . . . . .  . . . . . . . .  Vehicle wbeel. F. P .  Sbare: . . .  : . . . . . .  :::::::::::. : : : Vehicle cou piing. Mustacb� guard. J. Frampton . . . . . . .  . . .  . . . . . . . . . .  Velocipede crank shaft F. S. Luther . . . . . . . . . . . . . .  . Clover fasten In" for cans, palls. etc .• J. Musgrove. 535,457 N .. II d!"vmg app .. ratus • . L. Komder. . . . .  . . . . . . . . . . . . Velocipede. marIne, J. Klein . . . . . . . . . . . . . . . . . . . . . . .  . Crusher. See Ore crusher. Rock cru.her. NecktIe holder, G. F. Mmto. . . . . . . . . . . . . . .  . . . . .  . . . . . Vendinll machine W S Burnett qUlqvator. J. O. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.600 Numbering ana plII{lnll machine. W. E. Hoole. . . .  Vendlnll machine: coin..actuated:W:S:Snmeii: :  (Jultlv .. tor. A .• A. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 535.437 Oar. jOinted. F. Harhers . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  Veneer press W. Clayton . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Cult'lr. See Cotton cutter. • Oil and /laS s�parator. J. S. Bougher. . . . . . . . . . . .  . . Ventilator. M. C. Parkhurst . . . . . . . . . . . . . . . . . . . . . . .  . .  CuttIng m .. cblne. F. J .  Richards . . . . . . . . . . . . . . . . . . . . 535.77l, OIl can. W .  � ro.cb . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vise. J. O. ·rberien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . O .. mper. D. Sl .. tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,466 011 glll{e. Eo H. Lunken . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  Vulcanizer E H Ca8llraln 672 Damper. stovepipe. H. T. Smith . . . . . . . . . . . . . . . . . . . .  635.582 Ore cru.ber and pulverizer,)V. G. Oodd . . . . . . . . . . .  635 Wallon dumping A P Reed . . . . . . . . . . . .  · . . . . . . . . • . . 

635
'400 

Dent .. 1 heater and annea\er. H. F. Llbhv . . . . . . . . . .  635.500 Packing rintz. metallic. W. Michalk . . . . . . . . . . . . . . . . .  635 WlUlOn'jack H B S'wett 
. . . . . . . . . . . . . . . . . . . . . . . . 

�7(3 Deodorizing f .. ts or oils. apparatus for. J. H. FI!- Pad. See Stair pad. WWlOn shovallDg board ii . .  dark · 
. . . . . . . . . . . . . . . . . . 

635 
«2 

bert . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.792 Padlock. permutation. C. D. LOIl .. n . . . . . . . . . . . . . . . . .  635.764 Washln/l machine C Bopp . . . . . . . . . . . . . . . . . . .  �349 
Deodorlzlnll .ewage Olters. G. E. Waring. Jr . . . . . .  1\85.516 Pant. securing devl� E. C. Rauch . . . . . . . . . . . . . . .  635.(()() Wasblnll machines: means"for"operaiiiig; "j; Derrick. H. B. G .. tes. . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . .  635.537 Paper bag machine. w. Liddell . . . . . . . . . . . . . . . . . . . . .. /1.'15,591 Schroeder . 5.'l5 465 D�Sk. music. S. W. Rork . . . . . . . . . . . .  : . . . . . . . . . . . . . . 535,558 P .. per doll, W. T. Jelferson . . . . . . . .. . . . . . . . . . . . . . . . . .  635.621 Water elev .. tor· .. .,iu,iiioii aj,jiaraiiis· G:·p:i:iienii: 635:368 DIsplay ligures. means for operatmg, J. B. Hel- Paper maKing machine for str .. mlng pulp for. Water meter. disk. J. Thomson . . . . .  : . . . . . . . . . . . . . . .  635.641 

. b .... ker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699 Torrance & Howell, . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  635.471 Water meter. proportion .. l. J. Thomson . . . .  635,639. 535,642 DIssolving apparatus. G. M. Newhall. . . . . . . . . . . . . . .  Paper sheets. macbme for feedIng. J .  H. Water meters means for controlling action of Door check. T. McGrory. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.380 osclllatlnil disks in J. Tbomson . . . . . . . . . . . . . . . .  . Door check .. P. McM .. bon. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pen. fount .. ln. P. D. Horton . . . . . . . . . . . . . . . . . . . . . . . . . /1.'15.588 Water motor. C. L .  Wliklns . . . . . . . . . . . . . . . . . . . . . . . .  .. Ooor lock. C. A. DIes. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  Pencll sh .. rpener. W .  Y .  Turner . . . . . . . . . . . . . . . . . . . . .  635.11« W .. ter purifying 0 Lugo Dovet .. iling machine. Erlck.on & Leonart.on. . . . . Petroleum and 011 of napht.ha. solidifying. Dardel W .. ter' wheel. turbine. A. lii: swain: : : : : : : : : : : : :  : : : :  \)rarz and barrow. combined, A .  K .  Sch .... f . . . . . . . . .  635. /I; Becoulet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635./I.�2 Weighing machine automatic F H Richards Drllhng and tapping machine", E. A. Searles . . . . . . .  635. Phono�pb operating mechanism, I., Glass . . . . . . .  535,«5 • •  • •  
535,727 to 635,729 Dust c'lliector, automatic. J. J!'. Cole . . . . . . . . . . . . . . . .  635, : Picker. See Bean picker. Cotton pIcker. Hair Wheel. See Vehicle wheel. Water wheel. Dust 1;!'f�J!..G. Hehden. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . picker. . • Whistle. revolving steam. J. F. Batchelor . . . . . . . . .  635.658 IJYli!n paratao. ".. WbtttaH . . .  . .  . . . . . .  , . . . . . . . . .  5.'15.519 Picture h .. n/ler. L. A. Plag,et . . . . . . . . . . . . . . . . . . . . . . . . . 36.597 Wind engine. H. T. Sberman . . . . . . . . . . . . . . . . . . . . . . . . 635.602 Eaves trough. H. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . .  535.658 : Pie IIfMr. J. E. 81n1rp . . . . . . . . . . . . . . . . . . . . . . . ... .  � . . . . 535.629 WiDdmill, E. E. MIlliken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535,004. Egg beater. C. H. Warrmgton . . . . . . . . . . . . . . . . . . . . . . . . 53.<;.(74 Pin. See Clotbe. pin. Safety plu. Wlndinl' or spooling machine thread J W F08-EI<>Ctriccableway. R. Lamb . . . . . . . . . . . . . . . . . . . . . . . .. 635.703 i Planter. J. N. Wil�on . . . . . . . . . . . . . . . . . . . . . . . .. fI35.(:12. 635.00 ter . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  : .. : . • : . . . . . .  535.616 EleCltr!� generator. thermo. H. B. COx . . . .  635.466 to 535,(90 PI .. nter. c0'"':l' G. C. Janney . . . . . . . . . . . . . . . . . .  .585;700. /I.'l5,800 Wire jOint, N. W. Lillie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.699 Blectn" a:enera""rs. Indlcatlnll system for 1 Plow. R. C. F .. y . . . . . . : . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 635,689 Wife stretcher. B. R. Stere . . . . . . . . . . . . . . . . .. . . . . . . . . .  635.633 thermo, B. B. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.(91 Plow. H F. Jessup . . . . . . .. ·. . . . . . . .. . . . . . . . . . . . . . . . . . . 535.701 Wuod means for graining A M Lawrence 535,7(H Electrio ligntlnll s},stem. J. I. Conklin . . . . . . . . . .  : . . . 535,«3 ' Plowshare Immersing cl .. mp. S. O·Bryan . . . . . . . . . . .  53.1.458 Wooden stopples. proce.s' of aod apparatiis for ElectriC machmes. construction and rerzulatlOn I Pool t .. ble. G. Mauro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635.625 treatIng. R. � .. Radebaugh . . . . . . . . . . . . . . . . . . . . . .  535,770 of �yn .. mo. C. O. Haskins . . . . . . . . . . . . . . . . . . . . . . . .  635.798 1 Pre.crlptlon Indicator, W. H. Blaney . . . . . . . . . . . . . .  635,610 Wrench. See Combination wrench ElectrIC macblnes. re .. ulatlon of dynamo. C. O. Press. See Baling press. Hay pre... Veneer • 

Haskins. . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . . .  . . . . 635.797 press. 
Electric swltcb. M. W. Dewey . . . . . . . . . . . . . . . . . . . . . . .  635.533 Printing form. W. B. Hamilton . . . . . . . . . . . . . . . . . . . . . .  635,582 
Electrical controller. E. A. Sperry . . . . . . . . . . . . . . . . . . 635.511 Propelling attachment for garden or like imple .. 
Electrical Oxture. L. Stlerlnger (r) . . . . . . . . . . . . . . . . . . 11.(78 ments. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D ESI GNS. Elevator. See Tobacco elevator. I Pnmlng knife. H. O. Hem . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Elevator. N. C. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.343 1 Pulley. split. I. K. Althouse . . .  . . . . . . . . . . .  . . . . . . . . . . . .  .654 
EngWn:iid ���I�':.'

omotlve engine. Steam engine. ����&: �g��k�'l' r����.:h-Y:: : : : : : : : : : : : : : : : : : : : : 535.� 
Engine. F. C. Rlnsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.463 PyrotechniC compound. J. Graham . . . . . . . . . . . . . . . . .  5aIi,4!K> Eniline indicator • •  team. F. M. Clark . . . . . . . . . . . . . . .  635.485 Rack. See M.usic rack. 
Engine steering device. tractiOn, Webster & Railw .. y. closed conduit electric E. M. Bentley .. . ·Hutcbeu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.587 Rallw .. y. conduit electric. D. O·ihaherty . . . . . . . . .  . .  
=l�::: ffit�ln'\\'11t���:b:;I��7iir: ' Ei:  F :  535.m �il::; !f�a��d s��a:::!.�o����·�a��U�I.��� Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.003 Railway swltcb. i'Ioll'man & Cook . . . . . . . . . . . . . . . . . .  . Evapor .. tor. fruit. A. H. Blackburn . . . . . . . . . . . . . . . . . 635,662 RaHway tool. B. Molloy . . . . . . . . . . . . . . . . .. . . . . . . . . . .  . . Exblbltor. sample, B. Palladino . . . . . . . . . . . . . . . . . . . . . 535.561 Railway track leveling apparatus. H. H. Sponen-
:lll�����rbOI���. 

S
w.��:����'. . . .  . . . . . . . . . .  . . . . . 635.460 Raif:�'t· tract ·si.;Dal: S: (;oddiDiiton::::::::::: :.: : : �:�A �· .. n. centrifugal, G. M. Capell . . . . . . . . . . . . . . . . . . . . . . .  635.483 Rake. See H .. y rake. 
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e
a;�I����=gHd:Vt�e:'k E: ·Samj;.: 535,468 =l:':-b����. Of. ��BWj':��e�k.�: . �.���::::::::.: �:� 

Fe:ge� s: ii:·cOOk::::::::::::::::::::::::::::::::::::: �MI =�'t:��tI3:e��tl����!�.
matic. E. W. Howell. /I.'l5.761 

Fence wire fll,.tener. H. B. Swartz . . . . . . . . . . . . . . . . . .  635.637 Regl.terlng chair. J. W. Reynolds, Jr . . . . . . . . . . . . . .  635,599 Fender. See Car fender. Registering sbave.. balrcnts, sn .. mpooe. etc .• FIle. blU and letter. J.  M. Keep . . . . . . . . . . . . . . . . . .  : ... 5.'l5,622 device fQr. A. Goldammer . . . . . . . . . . . . . . . . . . . . . ... 635,618 File box. P. J. Pauly. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.459 Relastinll machine! A. D. Gardner . . . . . . . . . . . . . . . . . .  635.538 File for newspapers. etc .. W. 1. Reed . . . . . . . . . . . . . .. .  635.(()1 Respirator. R. Narz er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.718 Firearm Sight. J. A. Kennedy . . . . . . . . . . . . . . . . . . . . . .  635.379 Rice cleanln .. macblne. J. H. Roman . . . . . . . . . . . . . . .  5.'l5.416 FIre escape. J. "" J.  Anderson . . . . . . . . . . . . . . . . . . . . . . . . 635.523 Rln/l. See Packing ring. 
Fire extmgulsblng purpose •• cellar pipe for. J. M. Rock crusher. llytn.tOry. S. C. McLanaban . . . . . . . . . .  635.716 

B .. ker · . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635 Rolllnil mUls. roU. for chain. O. Klatte . . . . . . . . . . . . . 635.102 
Fireproof lloor or ""lIIn ... W. H. Brown . . . . . . . . . . . .  Roiling spur plates. rol\s for. J. W.  Wat.on . . . . . . . . 635.648 
�1��I�fe��:�.�: fo:t��::::::::::::::: ::::::::::: :.: �m":..o�:!,'g:�':' ;:::<;'��in�·.!d ��::-';tingcmd"; 635,57i 
l!·orge. portahle. M. Mehu. . .

.

. . . . . . . . . . . . . . . . . . . . . . . . .  I M. C. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li36,789 
�::g:=: F�'it. S��t��snmlng furnace. 

:a':l�r��?1j;. �J��l!variis: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:tfg 
Furnace an���OO��ed�. �'t�r��. �:��: �:� �:1gl; g?:.

e
t;: �':' ... Iia��: .�:.��:::::::::::::: : :  �:� 

Furn .. ce Hoor for traveling grate furnace •• F. H. Safety pin, C. L. Missel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.456 
Richlirds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.400 Saw. drag. A. T. Stimson . . . . . . . . . . . . . . . . . . . . . . ... . . . .  535,424 Furuace traveling grate. E. B. Coxe . ;  . . . . . . . . . . . . . .  535,356 Saw Ollng machine. J. M. Newton . . . . . . . . . . . . . . ... . . . 635.721 Furnace. traveling grate. l!'. H. RICb�;U. 635.(05. 635.tffl �:: ��J'�t��':fd�

t:i':IS�lf:'o�:": �'. ����::::: :::: : �:m Furniture. cahlnet, G. F. Ruhy . . . . . . . . . . . . . . . . . . . . .  635.500 Saw sbarpenlng machine. J. R. Hall. . . . . . . . . . . . . . . . 635.496 
g�e ag�::l������d�:r . .  ��

l
. ��� 

.
. . . . . . . . . . . .  635.635 �:h:�.�.�.GJgt: : : : : : : : : : : : : : : : : : : . : · : : : : : : : : : :: �� 

Garment .upport. W. E. Jackson . . . . . . . . . . . . . . . . . . . . 535,377 t!eed. method of and machine tor cle"nlng and 
G
a
s
f;:::::.I'!i. ��W�: . .  ��.� . .  ?i

�?������� . .  �I.��I�.� 535.569 selt�I��t�':fb"oo;
t
g:b:;'·. �·C':::.�l'e�r.':::::::::::::: �:gj Gate. A. Heim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /I.'l5,799 Separator. See 011 an'\f

as separ .. tor. 
�:�';;r����'S� �e���
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535.
88

1 
�::r:: !

I
:gg�: Wfidro:rlD�o!."er.: : : : : : : : : : : : : : :  �:� 

rator. Sewillll macblne rand and welt guide. S. S. Eddy 
���::;.<g:''Wefn���nl'iu�b:'t''lt����: : : : : : : : : :  �� Rha�1 :l"ii: "Mon: 'ii: 0: Buckn .. m::: : ·. : : : ·. : : : ·  : '. : : : ,686 
Grading macbine. road. A. Barhlte . . . . . . . . . . . . . . . .  635.785 Shelving. portable. H. B. Butts . . . . . . . . . . . . . . . . . . . .  . 
G

r
a:�r

a
fr�:l:::�':[ ���t�:.r::�� 'l{o;r� �.��.����� 535.fl65 �g:r;·c':��J�'l:o�����.I�. ���'. �:. ���.�. : : : : : :  : ::'.: a�f��l� b��r.�iichiii';tor; 'j: 'j:Graiii : : : : : : :  ::::: �:�� �1�!:.�·co���n�':!�

w
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l
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Gun.. ejecting mechanism for bre .. kdown, M. W. B. Sprlll{ue. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,512 
Bye . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,528 Skid, T. W. 8essinghaus. . . . . . .  . .  . . . . . . . . . . . . . . . . . .  53.'t,5fll 

Hair picker. V. Ullman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.645 Smoke consuminll furnace. J. M. Tbomas . . . . . . . . . .  635.638 

M�:.':g':
r
w�'1.wgai:·d�fl

m
::�:���en·i.· disk: Vi: 'X: 635.(46 �:::��: ����e�irr. 1!:°;:[t�· ·::::::::::: .·: '::::.:::::: �:�J 

Ha:;��ier aii8.ciimeiii . :CMcCon,;eii : : : : : : : : : '  : : : : �:� ��J:I'e�i��
k
in�c�n�:"d�'t: Olmoitead : : : : : : : : : : : :  : : : : :  635 004 

HuveBter. com. Cool &0 Myers . . . . . . . . . . . . . . . . . . . . . .  635.613 Speed cbana:lng spur Ilear train. J. Thomson . . . . . . 
Harvester, corn, H. Sommerfeld . . . . . . . . . . . . . . . . . . . .  535,4:22 Spittoon, J. H. Reynolds . . .  , . ,  . .  _ . . . . . . . . . . . . . . . . . . .  . 
H .. rvestin" potatoes. machine for. T. F. Maxwell. 635,710 Spoolinll machine shell holder. J. W. Foster . . . . . . 
�;� �!���\� �¥r:�I':�:;.i· ����
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s.��ll . �o��.�� •. J:. ��'. 635.617 
Hay carrier elevating pullay and yoke. J. E. Po... Sprinl<. See G .. te sprinll. 
• ter . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  . . .  . SprinkJer. See Lawn sprinkler. Hay pre ••• P. L. Hider. . . . . . . .  . . . . .  . . . . . . . . .  . . . . . . .  Sprocket wheel attaching device. F. J .  Stimson . . . /I.'l5.425 Jhy rake and loader. C. W. Baird . . . . . . . . . . . . . . . . . .  53.<;' Square and bevel. combin .. tion. J. McLean . . . . . . .  635.717 
Head re.t. G. W. Archer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635. Stair pad. Marcus & Col lins . . . . . . . . . . . . . . . . . . . . . . . . . .  635.803 

Bedstead. 8. Schlesinger . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 24,100 
:�t��n:"'!u'jt��1�· Jfo�:�fe,�·:.·.·::.·::::::.·.·.·.·.·.·.·:: �Ml 
Button. l ink culf. J .  A. Flomerfelt . . . . . . . . . . . . . . . . . . .  24.()Il',l 

S:�����if.·�O�������: : : : : : : : . : : : : : : : : : : : : : :::2LOO9. �:l8t . 
Carpet. J. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.098 
Carpet. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.100 
8��g

e
lorEc�I:���ii,;; covered; 'O:P: Schriver: : : : :  �:l§! 
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�!.Y:Il":. \l:�\·tall�;,�����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Game cuhe, C. A. Fetters . . . ... . . . . . . . . . . . . . . . . . . . . . . .  24;112 Metal tUbe. R. II. Crawford . . . . . . . . . . . . . . . . . . . . . .  , .. . .  24,11' Pail book. S. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  24.110 Pattern for printed fabrics. L. Kuenemann, . 
24.11K to 24,196 Razor hlade holder. F. Kampfe et aI . . . . . . . . . . . . . . . . . 24,00 

��;.:i;,�i!t�i..��m��':���: : : : : : : : : : : : : : : : : : : : : : : : : ::: �lD Type. font of printing. J. F. Tenney . . . . . . . . . . . . . . . .. 24,113 

TRAD E. MARKS. 
Ap]larel, certain named artloles of. W. H. Wiley "" 

Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,11K 
Boots .. nd shoes for ladles. mIsses. and children. 
Bre�.

F
d:::.

r 
�.f�g'=�on.: 'g'ondY';'; '{{eni'::: '.':: =:h� 

r:hins. Pairpolnt Manufacturing Company . . . . . . . . .. 26.222 
Colfee. Smltb Brothers & Company . . . . . . .. . . . . . . . . . . 26,2U 
Cramp and diarrhea compound. S. D. Vansickle .. . .  26,226 
Cutlery. shears. and scl.sors. pocket. Weyth H .. rd-

ware and Manufacturing Company . . . • . • • • . . . . . • 26,219 Oolls. Hamburger & Company . . . . . . . . . . . . . . . . . . . .. . .  26,1lJ6 Food and medlcme for poultry. Dr. Hess "" Com-
pany. . . .  . . .  . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.223 

Food for animals. compound. Howald "" Rohinson 26,� 
Food or medicine for live stock. preparation to he 

used .... Dr. Hess & Comp .. ny . . . . . . . . . . . . . . . . . . . . 26,2IK 
Flour. wheat. Firm of A. Kufeke . . . . . . . . . . . . . . . . . . . .  26,210 
Flour. wheat. Love. Sun.hlne /I; Company . . . . . . . . . .  26.211 
g:?;;��b::''i''�:. ���'::"g�n: : : : : : : : : : : : : : : : : : : : : : : :  =:Wa 
Hair dye. E. Je .. ntet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.202 
Hats and caps. F. W. Hockin" . . . . . . . . . . . . . . . . . . . . . . . . 26,192 
Hats, men·s. Wbite. Brauch & MCConkln . . . . . . . . . . .  26.:126 
�:�f�I�:
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o
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26,!ll4 i 
olls

Eng;-�:;.�.ive: 'Iamj,' POwde .... for ·,:en.i.iir1ii1i: pi 26.m I 
peJ:!.

n
�:;�.A::j·:iiiibert &·company::: : : : : : : : : : : : :  = 

Perfumes. D. 8. Brown & Company . . . . . . . . . . . . . . . . . .  26,2(11 
Plaster CBStS. hltumlnized. W. H. Jennens . . . . . . . . . . 26,221 
Preserved fruits. jams, marmalade •• and jeJlles. 

Coulter M .. nufactunng Company . . . . . . . . . . . . . . . .  26,213 
Remedies for certain named dl.eases, J. Niven . . . . 26,m 
Remedy. congh. F. H. Younll . . . . . . . . . . . . . . . . . . . . . . .  26,199 
Salves. healln". R. J. OeIaney . . . . . . . . . . . . . . . . . . . . .. . .  211,203 
Sirup. m"ple. Coulter Manufacturinl< Company . . . .  26,212 

��r:e���d���tt:�flr:.
s
F'!���l't3��1':e�':P#glter �:il:! 

Tobacco and ci"arettes, National Cigarette and 
Tobacco Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . 26,218 

Velocipedes. bicycle •• tricycles, and tbe like. Dow 
Wire Work. Comp .. ny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,220 

Whisky, W. Endemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26.217 
Whistles. Mossberg. Wrench Company . • . . • • . . . . . . • . 26.197 

Hcatlnll app .. ratus. electric. M. W. Dewey . . . . . . . . 535,363 Stam:r' letter box 1.lme, H. G. Wood. . . . . . . . . . . . . . . .  A 1' l'I ll l r d  cnl'"  ot the specilication and drawing of 
He .. ter. See Dental heater. Stamp cushion. hand. R. H. Smith . . . . . . . . . . . . . . . . . . 635.736 1 
Hid9S or skin., machine for treating. I. Vaughn . . 535.777 Stan 

f,
ipe. G. A. Roberts . . . . . . . . . . . . . .  . . . . . . . . . . . . . . any patent In the i'ore�Olng IIst�or any patent In print 
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Hydraulic machine. F. Hessenbruch . . . . . . . . . . . . . . 50'l5,586 At .. ve bending machine. R. Stecher. . . . . . . . . . . . . . . . . I of the patent de.lred . .. nd remit to Yunn & Co •• 361 
��%���

i
�;���p��i.:-."8?u: ·Ii.iiim.m. :::: :: : : :  �:� �= ����e.

J
T���t{.';.�y·::::::: ':::::. ::::::::::.: : :  358 Bro .. dway. N

ew York. . 
Indexing. J. C. Br .... hear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.351 1 Steam generator • •  ectlonal. L. M. G. Delaunay- C a n n d i n n  Im t e n t .  may now be ohtalned b

� 
the In-

Indicator. See Enalne Indicator. Prescription Belleville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.681 ventors for an
r
. of the InventIons named in t e fore-

Indicator. Steel. manufacturing. J. Bedford . . . . . . . . . . . . . . . . . . .  136.659 �olng list. prov ded they are simple. at a cost of � each. 
Injector. Davies & Metcalfe . . • • • • • • • • • • • • .  535,36& to 635.300 Stockinll suppQrtlng clasp. E. D. Bancroft . . . . . . . . .  635,009 If complicated the co.t will be a little more. I)r full Ink "ell, 8. W. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,671 Stopper. See Bnttle "topper. instructions addre ... Muon &I Co •• 361 Broadw .. y. New 
IIIMct powder dut.er. B. Co Adama . . . . . . . . . . . . . . . , 68&,439 Stove, 011, A, R. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 535,778 \: ork. Other foreign pa ..... ts IDQ &lIIo be obtained.. 
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"]}Cih)erti.ement�. 
ORDINARY RATES. 

I n .l d p.  Po.e. eac h  i n .el·tlon - .. .,. :;  cent .. n l i n e  
IlncA, l' llu e .  eReh i nMel'rioli .. .. .. ..  8 1 .0" It l i n e  
H�l��O� ::':::.,t' AdvertMemmts. Special and 

'j'he above are charlZe. per arzrue line-abont ela:ht worLl. pe
r 
line. 'J·hi. notice sbows the width of the line. and 18 set in �ate type. F.n,rravtn�8 may head adver. tisements at t.he same I"ate per agate line, by measure-
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s T'f::::d:; mOmiDR' to appear in the fol io1Vtna week's issue. 

WO�tPou�!!!�e!��S time .. nd f1I.OM1/ by using our 
FootandHand Power P1acnmerg 

SEND FOR CATALOG UES­
A -Wood-working Machinery. B-Lathes. etc. 

SDECA FALLS MFG. COMPAH, 
695 Water St .• Seneca Falls. N. Y. --------

LATH ES Shapers Planers. Drills. Machine Shop � Outflts. Foot L .. thes1..Tools .. nd Supplies. 
C .. taIogue Free. SEBAS'l'YAN LATHE CO •• 

120 CULV EIIT ST .. CINCINNATI. 0 � M A N U I" A C T:U R E.  T O  O R D E:. R  
P E. C I A LT I E.S & N O V E LT I E S - PATE NTED 

ART ICLES - S M A L L  O R  f i N E.  M AC H I N E R Y. S l N D  \l. �  (,u L OTTO K O N I G  S L O W  - fg�1��o..--4 9  M IC H I G A N  S T CL EVELAND, D. 

HAVE YOU SEEN 
The New Green River A I  

Dri l l i ng Machine P 
Everything done-drllllng and revers­
Ing-with one hand. wltliout taking It 
from crank. PrIce 811i.OO 

rr Send tor Oatalogue. 
WILEY & RUSSELL MFG. CO. 

Greenfield. Maall., U. S. A .  

STEVENS No. 90 N IPPER. 
This Cutting Nipper comhlnes great power with r .. pldlty. Wire can be cut at either extreme end of jaws without op­po.lte end closing faster than the cuttlll&' end. Thl. nipper will cut mu.lc wire. Price, Ii I n .  8 1 . � O I  6 i ll . S 1 . 1' 1i  Ideal and Leader Spring DIvider. and Calipers. Ideal Surf .. ce Gange •• Depth GaV·I"'3�:t!t��=s;��?J':iu. J. Stf!vens A riD. and Tool ( :0.,  P. O. Box 280. Chicopee Falls. Mass. 
NOW �EADY I 

Fourteenth Edition of 

Experimental Science 

REVH!ED AND BNLARGED. 
1 �O )'ntree and 1 1 ., ,"upel'b C Il U  added. 

Ju.t the thing for a holiday present for any m .. n. 
woman,Rtudent. teacber, or anyone interested in science. In the new matter contained In the last edition will be 
found the Scientilic Use of the Pbonograph. the curious 
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tlOc readers. 
hg:n���J�I:�rot�t�y ::n��t .. I� .. W��r'i,��WA� 

rrSend jar iIIu.trated circum •• 
M U N N  & CO., Publ ishers, 

Office of the SCI E N T I FIC A M E R ICAN, 
a81 8aOAD WAY. !lBW YORK. 

© 1895 SCIENTIFIC AMERICAN, INC.



M ARCH 23, 1 &)5.] 
Founded btl MatMui Uartl/, 1'186. 

HENRY CAREY BAIRD & CO. 
INnUSTRIAL PUBLISHERS, BOOKSELLERS '" IMPORTERS 

8 1 0  Wai ll u t  St •• P h i i ad e l phia. Pa,. U. S. A .  
W' Our New aud Revised Catalogue o f  Practical and 

Sclentltlc Book., 90 pages, 8vo, and our other CatalollUes 
and Circulars, tbe wbole covering eve,·y brancb of Sci­
ence applied to tbe Arts> sent free and free of postage 
to any one In auy part 01 tbe world wbo will furnlsb b18 
address. 

ARM STRONG 'S  * PIPE  * THREADING 
-AND-

CUTTING-OFF MACHIN ES 
Botb Hand and Power. 

Sizes I to S lncbes. 
te:I'�I��I::� ��lr..t Pipe Cutters. /Stocks and Diu 
wni'Vet".anu acknnwltrloed to be 
THE BEST, W"SendJ"r catalOfl. 

Armstromr JU fll'. ( : 0  • •  
Bridll'eport. Conn. 

The Scientific American 
Reference Book. 

A most useful little bound book of  1 50  pages, com­
prl.lng, probably, tbe mo.t eneDlllve variety of stand­
ard, practical, condensed Information ever furnlsbed 
to tbe public for so small a price, only 25 cents. 

Among Its contents are : Tbe Last Census of tbe 
United States (1890), by States, Territories, and Coun­
ties : Table of CIties bavlng over 8,Wl Inbabltsnts : 
Map of tbe United States- miniature outline : Tbe 
Patent Laws (full text) : Tbe Trade Mark Law (full 
text) : Tbe Copyrlgbt Law (full text) : Tbe Principal 
Mecbanlcal Movements-illustrated by 150 small dis­
gramll-Of value to Inventor. and deslll'Ders of mecban­
Ism : lledallion Portraits of Dlstingui.bed American 
Inventors : Valuable Tables relaUng to Steam, Elec­
uiclty, Heat, Metsls, Weights, and Measur�s. 

W' Sent btl mail w anI! addr ... on ,.uript of price, 
2:S cents. 

MUNN 6:. CO • •  Publishers. 

_________ -=3_6_'_B_road __ way. New York. 

N o  M O R E  D U LL S H EARS ! 
The DIAMII S D  S H KARS a n d  
!SCIS!SII RS !'\ H A R I·EN .:R. For 

Barbe .. , Tailors, I>\'essmakers, 
and every woman In tbe land. w.,""'anted w .harpen anI! .. \n I 0 .econds. 

and l astinll' 
niCkeled. 

Price �:s Cenro.. 
D I A MOND C UT I . J.: It Y  (: 0. 64 Broadway. NEW YORK CITY. 

BALL BEARING AXLES AND RUB­
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�g��� Inl< the advantao:e to bo derived trom the use of ball bearings and pneumatic tires to rORd vehlclf\8. Con­tnmed in . SCIEN'l'lFlC AMERICAN SUPPLEMENT, No. 
:Ir;.; .. ��'.:':;,�.

cellts. '1'0 be had at tbis omce and from 

lADE TO FIT"YOU. Imported cloths-Suits and Overcoat. 
from .10 to I2O-the styl.. and m.: 
tsrlal you &elect. We are direct 1m­porters-g1l&1'&Dtee perfect tit, superIOr 
workmanship and finest tnmmlngs . 
:r:�rt!t'1=.�=s���Yd't':8.� With prlvll8f;' of e:u.mlnatlon. Writ" 
tor tree catalogue, samples and meaaur· 

. �'U�s�����'i!:88T'TLORINGOO. 262 aad IM 8tat.e 8L, Dep&. M. C1deaco. n., 

ENGINEERING FALLACIES.-AN AD-
dress to the IIraduating cl .... nf the St.eTens Institute of 
TechnolHIZY, by PreSident Henry Morton, on certain 
popular faUIlcles l ikely to be encountered by young en­
gineers. Hond which may aometime8 lead even "ble men 
ast.ray when met wi"b in a new Iluise. With 2 tlllures. 
Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 994. Price 10 cents. To be bad Ilt tbls omce and from 
all newsdealers. • 

! Telephones 
Sold outright. Cannot get out of order. 
Guaranteed Jre. f'NYm 'nfn�t. 
Suitable for exchanges or private plants. W' Send for T .. Um0ma/.8 and PrIuB. 
Some good territory left for reliable agents. 

MASON TI:LI:PHONI: Co. , R ICHMOND, VA • ..-HIGH GRADE ONLY. Warranted. Contract­
ors desiring a trustwortby Jack Scre ... ad­dress RUMSEY '" CO� Ltd.. Seneca Falls, N. Y. 

T� Scientif ic American 

PUBLICATIONS FOR 1 8 95. 
The prices of tbe dUl'erent publications In tbe United 

States, Canada. and Menco are as follows : 
RATES BY MAIL. 

The Sclentltlc American (weekly), one year �.OO 
Tbe Sclentillc American Supplement ( .. eekly), one 

year. - - 5.00 
Tbe Sclentitlc American. Export Edition In whlcb 

Is Incorporated the SpanIsb Edition (monthly). 
one year, - 3.00 

The Sclentltlc American Arcbltects and Builders 
Edition (montbly), one year. - - 2.50 

COMBINED RATES. 
'!'be Scientltlc American and Supplement . a'I.OO 
Tbe ilclentitlc American and Arcbltects and Build-8111 J)dltlon, - - 6.00 
'l'be 8cl .... �ltl6 American. Supplement, and Archl. 

tecta a.u.4 Builders Edition, 9.00 

Propfn"t"ifnlatt. Ilates ferr Six Mnuth&. 
'l'blo lncludes postage, wblcD we pay, Remit by postal "I' expre118 m� order, or draft to order of 

.n V N N  '" CO •• 361 Broad ... a" Ne ... York. 

J c itut if ic �mtricau. 
MON' ITOR VAPOR ENGINE AND 

POWER COMPANY, 
8 E IIII:  STIIEI:T. CIIAND RAPIDS. M ICHIGAN. 

CA80LlNE LAUNCH ENGINES AND LAUNCHES 

Kombi 
Camera 
$3.50 

�- � � 
,._"''''' , " S P E C I A LT I ES. .. S:l 000 Penbertby In ectors In &0-� .. " . .  ,_I _ � "'''' m �  . • •  w _  " pr Send for cat.a/Qatu. 

PENBERTHY INJECTOR CO. 113 Seventb �t.. DETROIT, MICH. 

P08SIBILITY OF LIFE IN OTHER 
Worlds.-A most interesting discussion of t hia mnch 
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PLW:MKNT, No. 99!l. Price 10 cents. '1'0 be had at tbls 
omee nnd from all newsdea]er8. 
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Study E lectricity at Home 
byour correspondencemethod with hEE ApPARATUS. Terms low. Cat. free. Sclent!tlc Macblnist, CleveI'd, O. 

TH E ELECT R I C  LA U NC H  CO. 
OFner A N D  W O R KS 

M O R R I S  H EI C H T S .  N E W  Y O R K  C I T Y  
M A N U F A C T U  R E  OF BALT.-B Y Thomas Ward. A valuable and interest ing paper treat .. Ing of tbe various methods by .. hlch salt Is produced In dlll'erent parts of the world, but more espeCial ly in Eng­land. Cont.ained In SCIENTIPIC AMERICAN SUPPLE­MENT. No. 993. Price 10 cents. '1'0 be had at tbls oflice and from all newsdeiliers. 

1� to 75'borse power. For Propelling Boats of all kinds. Clieapest Fuel, Absolut.e Safety, No Licensed Engineer Simple ConstructIOn. Hundreds In Successful Use. 
• 

W' Wnte for illustrated ca�. 
GI.O R)O; GA S EN G I N E  (:0 •• lIlerion Avenue &; 49th Street. PHILADELPHIA. P A. � D ll d  H �A D  N O I S ES relieved by nslng . W i l 8o n ' 8  COltliliOn !'!'enHp' Enl' ItI'UIII .. New sclentillc Invention, entirely different 

In coDlltrucclon from all other devices. As-
" slst the deaf wben all other devices fall, • Ilnd where medical skill has given no relief. 

Tbey are safe, comfortable, and Invisible: 
have no wire or 8tring attachment. \ \  rite 
for pamphlet. ar "lentit'" t I,i8 'P"per. 

WILSON EAR J1RUM MFG. CO. 
Loulsvllle Trust Co. Bldg., Louisville, ky" DrumIA ,..._. and 1122 Broadway. New York City. 

O
A����Il,Hf�I�1.f.?,��,�R

_ Interests In writing for Price ' .  
List and Discounts. 

. ' M ArrCR & MACHINE U Y  THE GOUVERNEUR MACHINE CO., Gouverneur, N. Y. � 1 �\. • 
Latest Improved. Complete plants furnIsbed. JOB. C. 

S T O P '  S TO P !  DONNELLY. tn Buttonwood Street. Pblladelpbla, Pa. 

This spac: reserved for H Grade Screw Cutting Lathes. 
t .  • •  FOR FOOT OR STlC.AM POWBR. 

Kane s Pennington Hot Air Engine. 1 Nine Incb Latbe . . . . . . . .. 75.00 
Bame power runs Motor Cycle ooe mile a mlnnte. f �:l&::c:.

u
gi���:.I[& �.40 

Don't Piau Your Order Until You Write U., Our offer", Uom�te for 00 days, 
only 869 .!'Iii. Hollow splndl!!, 

4 borse power welgbs 50 pound&. ����t, 13t
ioC;U���l:.t .:'� 

TH01U A 8  K A NE '" CO.,  Chlcall'o. I I I .  and mecbanlcal work. 

THE LAMBERT 
Gasol ine Engine 

CHEAPEST POWER MADE. 
No DDlIt. ABhes, or Smoke. Costs 
�:�� �':'��as� �G: 

CREAMERY PACKAGE IIFG. CO. ,  
1 10 6 W .  Washington Street, CiUCAGO. ILL. 

PATENTS 
taken throngb lIlODD '" Co. reoelve special notice In tbe Scientinc Amtr. 
�f.:an�I

�I����t.:3, ;:�� I�� circulation of any sclenUtlc work.. 18 a year. Specimen copies free. 
Address MUNN &; CO., 

New York, 361 Broadw/&T. 

I D''1J'N G-mEl. 
Long Dista nce Electric Telephone 

. Sold outrlpbt for all purposes ex
�

t �
UbIlC ex· 

�':.��
s
ionJ,;"g���rtblyn':.���e v�k!t ������ 

on the market. t'rIces reduced. Agen!. wanted. The U'Unlrer Electrlea. Telt'phone Mfe. Vo. 16'1 Dearborn Street, CHICAGO, ILL. 

orhe Pro'tean. �en.'t 
Patented Jan. 13. ISgI. 8_ aU areund tent known. 

Light. compact, I'OCr.'Dl' �11 
Yentil.i,...;�. easil, pitched 
Only �ne� .. e required. P<.ole 
made In ambo With cstension 
R'ear, 1' Ich saves a:oine out­

side to adjust JUYs. Patent 

earry'�1 with shoulder .traps. .hi��i�id��:ti��e��fit�Jigh:� 
• Awudal World's Fair. CbiC&lO,� .,.pace catal�.'lree oD. nca_faIlJWlIICra.es, deocri_ I[I�J>!I!:es. slzaaiKI welab ... .... .. OO •• TOOl[, BvIlDltQD.W. 

T H E  FltA!SSE C O .  21 Warren Street, NEW YORK. 
THE NEWSPAPER AND THE ART 
of MakinI' It.-A n address delivered .. t Cornell Unlver. slty, by Cbarles A. Dana, edItor of the New York Sun. Contained In SCIENTIFIC AMERICAN SUPPI .EMENT No 99ii. Price 10 cenl.8. To be had at this omce aDd from all newadealerA. . . - -- . .  . 

JIET�!; ... 4 Is�B TOOLS FOOT PfWER' IMlBOL�3�:-I� 
C1���B:a MACHI.ERY: 

Weca� In 8tock all the 
L E A  D I N  C r.�hl!:: ... ep 
.flfE VERY LOW PRICES I Bend ' cents for large lIIUII. Catalog, T H E  WILKINSON CO., 83 Randolph 8t. , ChI08S0. 

ICE 
�A CH INES. Corll88 Enll'lne8. Brewers' 
and R .. t t l er .. • IUachl nery . THE VILTER lIlFG, CO., tI99 Clinton Street, MI�waukee, Wls� 

I N C U BATO R S  
Sel f-R eRn l atlnll' Brooders 

Most Perfect Maclilnes, Best 

I 
Material and Workmansblp. . 

Our 'I'hermo Rell'u l R tor Is so accurate tbat tbermom­
eter can be dlspeDl\ed wltb. 

, �? st.,�:o�t�;
C
��p8::�try. 

t.��:.c�o
li�,::a������ ��gr�tu:;�eQ�cy. 

N IIOR I��I:!BATOR 
Self ReIll1Ia:t1nll'. Larp IDnstrated 114 page oatltl0lll18 for , cents in Btsmpa. mONITOR INOUBATOR 00. 61 lUOE STBEET. BRISTOL, OONN, 

SCIENTIFIC A MERICAN DYN A MO. 
Description of a plain .hllnt-wound dynamo of simple 
con8truction, capable of auyplytoll a current of from 00 
rb:5pl��rJ� 1'1r�

d
:'''ic'h��e ,,:,�

s
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for t.he benefit of the reader! of the SCiPH ti.tiC A 1JIi,.1C1"" 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
;:��':fe�?.:':.:'��:t��� s�py:,"3��� ;�� t�l�t'i,':: 
nse, but wbo do not care to enter Into tbe subject sclen­
tltlca1ly. Wlth :U illustrations. Contslned In :'(,IENTIPIC AM EHU' A N'  :,," ( lPPJ.F.�(to : :\T, No. �fUi.  Price 10 cents. To be had at tbls omce and from all newsdealers. 

SEND For Catalogue of tbe 
Musical Instrument YOll think of buying. Vlo­

linM rel!alred by the Cremona 
C. STORY, \l6 Central St., Boston, Ma ••. 

ELECTRICITY I lIlecbanioa, Steam Encinee�, MeobaDlcal Drawlllll, A<cbitecture, R. R. and Bric1ge • ll:ncineeri!l3. PlUmbing, Heating, . Minil!ll, EnjllBb Branches. Send tor free circular, 8t&tillll Bubject wisb to sttuly or Jour trade. 
Correspondence Scbool of Industrial 

ScIellCee. SCRANTON. P A. 

Parson 's Horological I nstitute. 
gcbool for ruatcbmaker� 

E.NGRAVERS AND J EWE.LE.RS. 
or Send Jor CatalOf1lUl and Be!MencU. 

PARSON'S  HOROLOGICAL INSTITUTE, 30!l Bradley A venae, 

EXPERIMENTS IN AERONAUTICS.­
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r
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tlon of fl vin!C macb1neR. with a discussion of the preFlent 
8tllt.n. of aeronAutica, With one tIIustration. Con­
Mined In SCIENTIPIC AMERICAN SUPPLEMBNT. NoH. 991 Ilnd 99!l. Price 10 cent. each. To be bad at this 
oruce N.nd from all newsdealers. 

V8u USE  a R I N DSTO N E S ?  If so, we can supply you. All sizes III O II I I U-" and II n m o u n r e d .  always kept In stock. Remember, we make 8 
spectaltyof selectl!ll! stones for all spe­
clal purposes. W" A." for catalogue 
Tl, e  C I . EVEI.A N J) !'>TO S E  « : 0 ,  

ad  Floor, Wilshire, ffievel&od, O. 

��r���! �9!:}!I!p.b!!� ... ot thil OutBt are 10 oou&rucW tbat the1 ha •• uu.ordtnary IIOO1dtlo propeniee. A whllper m.,. be plaiDlJ heard at 600 tt.. No bMCery nqulnd.. BeoeiYe" are lmttat.ioD. hard rubber, the 
ume 1. form u UHd 0. "lUlu 1.ltrumenU. Por wid. aDd all Ihort u. .. . &.b1I "  bet&er thu a 1100 ODdt. CompleM tor both eDdIlrith aU ....uon. &Del inllJuo. &Iou tor Ult.., Seat bJ' � OD ntIIp& ., .... .. by mall for 8e. aha. L.Il " ,r 0 'r eM '. I •• ' erE _ heir .. 

J���:.t:"������� W=.s�=� by electricity. W" Send 
�UEEN & CO. (Incorporated), 1010 Cliestnut St.. Philadelphia, U� S. A • 

EX>G-E TOC:>:1:..&{4 
are often nearly ruined by using a grind-
stone not adapted to tbe work. Our 

��I�r: f��C:d�J:r::y
vtro1�y of grits . . . 

W" Mav we send 1/OU our Catalogut. 
which ,0111 give 1/OU .ome information ? . j 
GRA FTON !STON E COlll l' .. \ N Y. .. 

No. 00 River Street. GBAJ'TON, Omo. 

A Valuable Book 

1 2,500 Receipt.. 701> . Page.. Price $ 5 .  
Bound in Sheep. 86. Half-Morocco. 86.liO. 

This splendid work contains a careful compilation of 
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belnll represented. It Is br.

7ar the most comprehensive 
volume of the kmd ever p aced before the public. 

The .. ork may be regarded as the product of tbe Btud­
les and practical experience of tbe ablest cbemlsts and 
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conciae form convenient for ready use. 

Almost every inquiry thllt can be tIJoullht of. relating ro formulm used in the varioua manufacturing in<tus­
trie8, will here be found answered. 

In8tructions for work.ing many dUferent processes iD 
tbe arts are !liven. 
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n
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value In tbeir respective callings. 
Those wbo are in searcb of Indepenrtent business or 
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suggestions. 17" Send for Descriptiv. Circular. 
MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broad ... a" New Yel'k. 
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O R D I N A R ¥  R A T ES. 

I n 81 d e  Pllwe. ellc" I n se'· l l o n .  - ,.:; cent .. Il l i n e  
IInck Pn&,e. each i U N e l' t i n n  • • •  :I t .OO n l i n e  

IF For somt classes of Advertisements. Special and 
Higher rates are requ'red. 

'rbe above are charlles per agate line- about eigbt 
words per line. This notice shows the width of the line. 
and is set in agate type. EnliZravinllB '!lay head adver­
tisements at tne ssme rate per 8JZ'ste hne. by measure .. 
���fve� :�e

p!:�ft�tr��8tffi�d
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mornio!il' to appear in the fol1owinll week's issue. 

Crescent Bicycles. 
$75 { No. I, (for MENl, 28 In. Wh�el., 23  I h  • .  No. " (for LADl ES), 26 In. Wheel., 22 lhs. $50 { No. 2, (for YOUTHS), 2G in. Wheels, UU Ibs 

No. 6, (for MISSF.sI, 26 in. Wheels, 2' Ibs. 
• 

$40 { No. 3, (for BOYS), 2i in . Wheels, 21 1bs. 
No. 6, (for GIRLS), 2i In. Wheels, 23 Ibs. 

For experienced ride .. desiring a rel iable light w,:Ij!"ll t  Blcvcle, we recommend our CRESCENT ,scoRCHER, 20 Ih •. , 28 in. Wheels. PRICB $90. 
/lI".irat.t! QUa/oc". Free "" ApplicaiJon. 

WESTERN WBUL WORKS. {���A���K, 

"OTTO" 
CAS AND CASOLI N E 

E N C I N ES. 
� to 100 h .  p. Can be  used In 

Cities or In country Inde­
pendent of gas works 

or gas macbines. 
N o Bol l er, N o DIlII Ker, 

OVER 45,(0) SOLD. l'io EnKineer. 

The Otto Gas Engine Wks. ,  Incorp'd, Ph i ladelphia 

KEUFFEL & ESSER GO. �rk�t
3�e�� N.  Y.  

BRANCHES : 
111 Madison St., Chlcsgo. 708 Locust .St., St. Louis. 

Drawing Materials 
Esser's Patent Pivot Joint Compasses, the acme of 

perrectlon,-Bupenor'tO TUI OtD"J. vi ,. uc. jvl .... 'o. UaudoOIlnO 
twelve page pamphlet " How to Select Drawing Instru­
ments." sent free on application. 

Durable---:-Easily Applied. 

tr�:;s
:a�= ���'Ni�

f
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materials, and will not dry up 
and become brittle under ex­
posure to the weatber as coal­tBr roollngs do. pr- Send for 

{;;.'1����!:� �� ��I:'�'to 
A RRE N C H E 'I I C A L  &< M lfH. co . •  s:; F u  I t o n  Street, 

New York, U .  S. A. 

ICE·BOATB-TH EIR CONSTRU CTION 
and �1  aOBR'ement. With working drawings, details, Bnd 
directioDI 10 full. Four engravings, showinlil mode of 
const ruction. Views of the two fastest lee-sai ling boats 
used on the Hudson river in winter. By H. A. Horsfal l, 
\ I .E. Contained in SCIENTIFIC AMEIUCAN SUPPLE­\l E NT. 1 .  The same number altlo contains the rules 8nd 
rel!n lations for the formation of ice-boat cl ubs, the sail­
In!.! nnd management of ice-boats. Price 10 centR. 

-I ' I �/ ""ADJ U STABLE H O L D E R S  , /' F O R  I i y I N C A N DESCE.NT  LAM P S .  
• : j O.CWHITE  G O . W O RC E ST E R ,  , -_ ! �, S l N D  r O R C I R C U L A R S  M AS S .  

The 
A'merican 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters­
Patent No. 463,5 69, granted 
to Em i le Berliner N ovem­
ber 1 7, 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and controls Letters- Patent 
N o. 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3,  
1 892 ,  for a Speak ing Tele­
graph, which Patents cover 
fundamental im'entions and 
embrace all forms of micro­
phone transmitters and of 
carbon telephones. 

• 

J c ieutifit �mericau. 
T::s:::m c;c; OLI� ;';' 

GAS ARD GASOLIRE ERGIRES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

T::EEE Ox..Zl.V G-.A.& EN"GrZN"E O� •• 
2 2 2  C H I CACO ST R E ET, B U FFALO, N EW Y O R K. 

Itn Kltle,,-Cole8 EUKineerillK Co.; 39·4 1 Col"tilludt Street, New York, A wellt8. 

Scientifi c B� Catalogue 
It ECEN'l' I . Y  P U B I.ISHE D .  

Our New Catalogue containing over 100 pages, Includ­
Ing works on more than IIfty dilferent subjects. Will 
be mailed free to any address on application. 
MVNN & CO .. Publishers SCIENTIFIC AMERICAN, 

381 Broadway. New York. 

Over One MIllion wear 

W. L. Douglas $3 & $4 Shoes 
All our shoes are equally satisfactory 
They give the beat value for the money. 
Ther. equal c:ustom .hoes In style and fit. 
The r wearing qualities are unsurpuHCI. 
The prices are unlform,--lItamped on ... 
Prom $. to $3 .aved oVer other makes. L If your dealer cannot supply you we can. 

• .  p .  Btcve1ee, W!lUbel. Gnna, Ruggie., HAme.l, 

rICH Sewing Machio",Organl. PhI,no •. S.lefl,Tool. 

-4 ' !oIealei or all T:l.r1etiel and 1000 other artiel •. Litts free. CHICAGO BeAU Co., Chicago. 1lI. 

N I C K E L  
AND 

E LECTRO - PLATI N �  
Apparatu .d IUiaI. 

THE 
Hanson & VanWinkle Co. 

l'i e wark, N. J. 
81 LIBERTY ST., N. Y. 35 & 37 S. CAN AL ST., 

CHICAGO. 

IIGEI'S W.1NTlD f1)1I. FINE TOOLS IN EY[RYSHOP. 
It CAT=�R tlH.BESLY & (;0. . 'ANll AIiENCY. �HICAGiO, .I LLU.s.A.-

B U Y  
T E L E P H O N E S 
That are good-n o t  " ch .. ap t b l n K  •• " The diller­
ence In cost Is little. We guarantee our apparatus and 
guarantee our cU8tomers agalmt loss b7: ratent suits. Our guarantee and instruments are H O 'f I H O O )) .  

WESTERN TELEPHONE CONSTRUCTION CO., 
UO Monadnock Block, CHICAGO. 

La'IVut Manufacturers of Telephones in the United States 

I DE�---.� 
BICYCLES. 

::r�:r
te

�r::::n �F J20�:� 
cent. with equal pedal force 
applied. 

Elliptical cranks made to lit 
all makes of wheels. 

Catalogue-small, 2 cents ; large, 4 cents. F. F. IDE MANUFACTURING CO., • • PEORIA, ILL. 

E L EC'f RO MOTO R. SI l\I PLE.  H O W  TO 
:::�f�r d:�i�e.r8:d

o��!��.-;���c�Pt\�0� �fe�v:,
a�s�\��� 

amateurs to make a motor wnicb mhlht be driven wltn 
advam age by a currp.nt derived from a battery, and 
whicb wfluld bave 

8
utHctent. power to operate a toot 

latbe or any machlnp requiring not over one mao power. 
With 11 ligures. Contained In �C"NTIF'f" AME'<If"AN 
SlTPPL KM < NT. No. 114 1 .  I "rice 10 cents. '1'0 be bad at 
this omce and from all newsdealer •• 
STA R R ETT'S _ 
IMPROVED S P E E D  I N DICATOR. ��:I����� Graduations show every revo­

Iii lution. and with two rows of 
IIgures,read both right and left 
as the shaft msy run. Auxil­

Iary split cap is made to slip over the 
With S U& ��:�t:� :E�fle to use on a center or 
Cap, '1.¥S. pr JIlllstmted CatnloOlle FJ'ff. 
The L, S, Starrett Co" t!:"J'.��tl[el�kttr,eJ1��: 

The New Model 

�mingtQn 

No. 1Ypewriter. 
6 MATCH LESS

. 

CONSTRUCTION. 

U N EQUALED DU RABI LITY. 

U N R IVALED SPEED. 
Many Notable Im provements.  

. E N D  PO ll  ILLUSTIIATED OATALOGUE. 
WV(;KOPP, SeAMANS It BeNEDI(;T. 

32'1 BROADWAY, NEW YORK. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL I RON TOW ERS 
PLA.N 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Antomatlc F ire  Sprinkler Plants. 
Louisiana Red Cypress Tanks 

a Specialty. 

W. E. CALDWE LL CO.,  
2 1 9  E .  Mai n Street, 

$18 buys a beautiful little Canoe ; or $125 fJ!r.���};tI�;:�£!sB�:U2J. 
J. H. RUSHTO�, CANTON, N. Y. MEASUREMENT OF POWER.-BY G. 

A RTESIAN WELLS. -BY PROF. E. 
G. Smith. A ""per on artesian wells as a source of 
water supply. Essential geolo"icu.l conditions of arte­
sian wells. Some chemical features of artesian well 
supply. Contained in �(,I KNTJIo'IC AMEIUCAN SUP. 
PI .KM KNT. No. 943. Price lU cents. '1'0 be bad at tbis 
office and from al l newsdea lers. 

D. Hiscox. M.E. A description of several improved 
forms of absorptIon . and transuJitting dynuDlometen 
for the measurement of the u8eful work of prime movers 
in mil ls and t·actories. With 17 i l lustrations. ContA ined 
In SCIENTIFIC AMERICAN SUPPLI<M F.NT, No. ft92. 
Price 10 cent.. To be had at this olllce and fruw ull 
newsdealers. 

O I L W E L L  S U P P LY GO. " THE  
T
!!�!!.D A R D " 

Msnufacturers of everyth ing needed for 
A R T E S I A N  W E LLS 

f
'lfo�l��:.r �::l��!: �f;:,

r
c��=�r

A�fu���'" 
Tools, etc • . Jll ul:/'d (IU UlIJI/Uf, " nee hBU, tutti d1.l,ouut ';"UlS ou. nquu[. 

Pitllbarg, Oil City and Bradford, Pa. 
AI8o, 32 Cortlandt St., New York. 

D R I P L ESS STRA I N E R  
In the world. 

No d1fc to soil table 
�Ine:i. 3J'}�l

to c�'lf 
�utlf'y nickel ::Fated. 

Sent to anll address on -!�I.I!I!!:I"� f"ectipt of price, �:;e. J 
Standard Strainer Co. 

[MARCH 23, 1 895. 

ENGINES BoJl e.·M a n d  Mllchl n e  Tool.. New 
"Machin.." d: 'S��!��?

n���.�a�f:."J��I:'fsl::: �.pv. 
E M  E R Y • �:!: .:r�:ind���';'d�� pIte� 

Quick process and large stock. Wben In a turry, 
buy of T H E  TA N I T .; ( : 1 1 . ,  NI<W YORK CITY, 

CINCINNATI, and STROUDSBURG, PA. 

Camera, 
21 OZ. 

THE B ULLET. 
A roll film camera that hits the mark every time. 

It's a repe�ter too ; shoots 12 times and can be 
Reloaded in Daylight. 

The Bullet is fitted with our new automatic 
shutter. One button does it  all-sets and releases 
the shutter and changes from time to instantaneous. 
Achromatic lens. Handsome finish. 

An Illustrated Manual, free with every instru· 
ment, explains its operation and tells how to finish 
the pictures- hut " we do tlte rest" when you prefer. 

EASTMAN KODAK CO. 
Camera Catalogue Free. Rochester, N. Y. 

IF ESTA B I . H  .. I I E U  1S41i. 
The Most Popular Scientific Paper in  the World 

Only $3.00 Il Yellr, I ncl lldi llK PostaKe. 

Week l y-.�� N u mbe.·s Il Yellr. 

Thi8 w i d e l y  ch·c u l ll . e d  and splendidly Illustrated 
paper is published weekly. Every number contains six­
teen pages of usefnl lnformation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, E1ectrlclty.Telegraphy, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of Patents each week. 

Te .. ms of Su b.C,· \ jH i o n . -One copy of the SCIEN­
TIFIC A1IERICAN will be sent for one year - 52 numbers­
postage prepaid, to any subscriber In tbe United States, 
Canada, or MexiCO, on receipt of 1'1"·",, )),, 1 1 ,, " 8  by 
the publishers ; six months, tJ.50 ; three months, tLOO. 

Club8.-Speclal rates for several names, and to Post­
masters. Write for particulars. 

'l'he safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, . 
seldom goes astray, but is at the sender's rI.k. Address 
all letters and make all orders, drafts, etc., payable to 

MVN N &< CO .. 361 B " olldway, New York. 

--\"t-­
• •  T H E · ·  

Jdtntifit �mtritan Juppltmtnt 
This Is a separate and distinct publication from THE 

SCIENT I FIC AMERIC A N, but Is uniform therewith In 
size, every number containing sixteen large pages full 
of engravings, many of which are taken tram foreign 
papers and accompauled with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of contents. It 
presents tho most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, �atural 
History, Geography, ArchreolollY, Astronomy, Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway En"ineerlng Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu­
facturing Industries, SlInltBry EngineerlnK, Agriculture, 
Horticulture, Domestic EC<Jnomy, Biography. Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable in no other publication. 

The most imporiant Engineering Works, Mecbanlsms, 
and Manufactures at home and abroad are illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico. ,".00 a year ; or one copy of the 
SCIENTIFIC AM ERICAN and one copy of the SUPPLII­
M ENT, both mailed for one year to one address for '7.00. 
Single caples, 10 cents. Address and remit by postal 
order, express money order, or check, 

iU U N N  &< CO., 361 I1" olldway, New Yo,·k. 

--\it--

f� ·l :t · �� :t · t · e,lttt. h1119 �(�l lOll . 
THE SCIENTIFIC AMERICAN A R C H I T E C T S '  AND 

BUILDERS' EDI TION Is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Mal/azine of Architecture, 
richly sdorned with elegant plates in colors, and with 
other line engravings ; illustrating the most interesting 
examples of modem Architectural Construction and 
allied subjects. B A R N ES' A .peclal featnre ls the presentation In each number New Friction Disk Drill. of a variety of the latest and best plans for private resi-

FO R L I G H T  W O R K. dence •• city and country, lncludlng tbose of very mOd-
Hu th.8. Gr.at Advarrtag." erste cost as well as the more expensive. Drawings in 

The speed CAlI be insta.ntl, changed from 0 to 1800 perspective and in color are given, tOJZ'ether with Plans, 
:nthbeu:,=�� : S:��:,���ts��:,w�:l;�� Descriptions, Locations, Estimated Cost, etc. 
.mallest or largest drills within its ra.np-a WOD- Tbe elegance and cheapness of this magoniflcent work 
derful ecoDomy iD time and great -viDI' iD drill have won for It the IJnra:e8t (:i I·c u l ll t i o ll of any breakap. Se.d for catalogue. . Arcbftectural publication In the world. Sold by all W. F. 8t J NO. BARNES CO •• 1999 Ruby St., Beckford, lll, ne"odealers. $2.50 a year. Remit to . M VNN & CO., l· u b l i slle .... 

GOLD DRAWN STEEL SEAMLESS TUBING. 381 Broadway, New York: 
The FIrst In A merica. PRINTING INKS. tJ:Sed for Bicycles, Locomotives. Yacht. Fire, and Marine Boilers, and all Mecbanlca The ScIENTIFIC AMERICAN i. p,rlnted with eH A!!. 

pUrposes where lightness and gJ"eat strength are desired. .. .. - ENEU JOHNSON &: 1 '0:1' INK, l"entb and Lombard TH E SH ELBY STEEL T U BE CO.,  Box 13. SHEJ.D V. OlJJ(l. St •• , Phiiadelpbla,and 47Rooe St., opp. Duane, New Yorll 
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