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J ,itutifit �mtri,al. 
CONTAGION IN J[ILX. 

There is a strong tendency on the part of humanity 
to make facts fit a theory. When a theory has been 
evolved which seems ingenious and which exemplifies 
what may be termed the natural unities, even the best 
trained scientific minds are reluctant to acknowledge 
its defects. This has gone so far that the highest ad
vance in scientific training has for its resuU the incul
cation of a willingness to abandon theories and of a 
readiness to yield up preconceived ideas to facts. The 
germ theory of disease was accepted as a very beautiful 
one. Soon aiter its general acceptance what may be 
termed bacterial analysis was worked up, and the in· 
vestigator had put within his power the determina
tion of the number of germs in a subst.ance. To 
analyze a sparkling sample of water or clear piece of 
ice, and to determine with accuracy the number of 
germs per cubic .centimeter in the apparently pure 
material, is certainly one of the triumphs of the labora
tory. But when to this is addpd the microscopic ex
amination of individual organisms and their identifi
cation as the causes of specific diseases, the way seems 
open for the perfect prophylaxis of disease, or for its ex
termination in the discovery of a substance which is 
poisonous to the disease organism and harmless to the 
human system. 

Many mistakes and wrong assumptions have marked 
the progress of bacterial investigations. Attempts 
have been made to determine or rather to specify how 
many germ centers per cubic centimeter are admissi
ble in drinking water. Investigations on the germs 
ilJ ice have shown that it often contains large quan
tities. But the sum of all the work leads to the con
clusion that if we are on the threshold of a revolu
tion' in sanitary practice, we certainly have not 
crossed it. 

One curious fact has thrown some confusion on the 
matter. If a large number of bacteria are present in 
water, a priori consideration!! would pronounce it un
healthy. But it may happen that these bacteria are 
of a type that cannot exist in contaminated water, 
and they may be the best possible pledge for its health
fulness. 

I 

The bacteriologist works on the system of cultivat
ing the organisms he works on, and as culture medium 
employs various gelatine solutions. These are found 
favorable for the growths in question. In our articles 
of everyday consumption we find in milk what, to a 
considerable extent, is an ideal culture medium for 
bacteria. If organisms dangerous or fatal to the 
human system get into milk, what, in the present 
aspect of our knowledge, seems a most favorable con
dition for the propagation of disease is brought about. 
In milk the dangerous organisms can live and thrive, 
and the extended use of milk makes it an effective 
agent of contagion. 

In the town of Montclair, N. J., a number of cases 
of typboid fever have occurred recently, which appear 
to be due to contaminated milk. The milkman who 
supplied the milk lived in a village about three miles 
distant, and lying on the other side of what is termed 
the Orange Mountain. This is a hill of trap rock in
terposing a barrier between the two localities. The 
drainage of one pla:le is effectively shut off from the 
other. 

A number of weeks before the disease appeared in 
Montclair there were two cases of typhoid fever· in the 
milkman's family. The milk meanwhile was taken 
daily to Montclair and sold to the dealer'R customer�. 
Recently typhoid fever made its appearance in Mont
clair, and a number of deaths from this and similar 
complaints were recorded, most of which were ap
parently traceable to this milk-at least those at'tected 
with typhoid fever were consumers of the milk in 
question. Besides the deaths there have been a large 
number of fever cases, and of these very many occurred 
in families using the milk. One theory holds that the 
well on the milkman's place had become infected. The 
bottles in which the milk was delivered were washed 
with water from this well, and the germs of contagion 
it is supposed were thus introduced. 

Nothing is more difficult than to accurately trace 
the source of such epidemics as this. If no one was 
affected except those using the suspected article, the 
case Would appear a conclusive one. But it always or 
nearly always appears that there are cases which 
cannot be traced to the suspected source, and these 
occasion at least some dou1:\t in the matter. A large 
and prosperous settlement suffers in reputation from 
such occurrences, often, perhaps generally, quite un
justly. If the trouble can be located, as it is in this 
case, there is �ervice done to the community, and the 
physician and sanitarian both can feel that their pro
fession has in a,sense achieved a triumph. The loca
tion of a trouble is more than half the cure. 

In the fever cases at Montclair a high measure of cer
tainty is attainable. In brief, the known typhoid cases 
all occurred in individuals who had partaken of the 
milk. The origin of the disease is thus fixed about as 
certainly as is possible in such cases, and the outbreak 
so definitely limited may be taken as a tribnte to the 
healthfulness of e:eneral local conditions. 
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and with good water supply, the community seems 
safe against the dreadful plagues such as described by 
Boccaccio and Defoe. The fact that an outbreak such 
as that at Montclair attracts so much attention is 
really the best proof of the good hygiene of modern 
conditions. A little care would seem to almost insure 
humanity from these dangers. Sterilization of milk is 
now very extensively practiced, and is carried out in 
many families. 

We have in the SUPPLEMENT published several arti
cles on the subject of sterilization of milk, an opera
tion of the simplest description. It consists of exposing 
the milk for forty-five minutes to the temperature of 
live steam at atmospheric pressure. Bottles are conve
niently used to contain the fluid. They should be 
filled with a funnel to keep the necks free from milk, 
then they should be plugged with cotton, through 
whose pores it has been found that no germ can pene
trate. They are then immersed up to the neck in cold 
water, which is brought to the boiling point and main
tained there for forty-five minutes. They are then 
removed and set aside to cool. Such milk requires no 
refrigerator for keeping. Before pouring it out the 
plug is removed, an.d it may be well shaken to mix in 
any cream which has risen. Steam sterilizers are often 
used, but by the method described any deep cooking 
utensil will answer the purpose. 

It certainly seems that there is no room for alarm
ists, and that the occurrences, while sad in their 
effects, are rather tributes to the healthfulness of mod
ern conditions of life, which enable the community to 
resist the visitations instead of succum bing to them at 
once in larger numbers. 

. 

• . ,  . 
Sweeping wltb Compressed Air. 

One of the most notable of the present century's 
small inventions is an air pump for cleaning purposes. 
A hose pipe charged with air under fifty pounds pres
sure to the square inch is turned upon the article or 
room to be cleaned. It is used in precisely the same 
way as the water and hose for washing purposes. It 
is far more effe(ltive in its result than brooms, beaters 
or brushes, as it searches out and penetrates every 
crevice and cleft in woodwork. 

This device is at present applied to cleaning cars, but 
so perfect is its work that it is only a question of time 
when it will come into use for other purposes. Hotels 
and large buildings might be swept out and dusted in 
an incredibly short space of time. Carefully managed, 
this air pressure would rid the room of every particle 
of dust, clean furniture, carpets and the heavierarticles 
of bric-a-brac and ornaments. It would do the work 
of a dozen people. 

It is nowin order for some home missionary to invent 
some simple device that will work an air pump and 
current for household use. Its introduction would 
revolutionize housekeeping and solve the heretofore 
hopeless problem of clean rooms, and will keep furni
ture covers and carpets. It would be economical, as it 
would render less service necessary and would save a 
large portion of the wear and tear of furnishing tex
tiles. In houses where there is hydrant water it would 
not be at all difficult to attach an air pumping appara
tus to the kitchen or bathroom faucet and thus fur
nish power for every floor. 

Some years ago it was said that there would never 
be an invention that could 'I;weep and dust, but at the 
present rate of things the problem is practically solved 
by this simple and easily used device.-Chicago Dis
patch. 

I nternational Exblbltlons oC 1894. 

The year 1894 wi II be signalized by a remarkable 
series of international exhibitions. On May 5 the 
Antwerp Exposition will be opened by the King of the 
Belgians, and will probably prove to .be the largest 
and most attractive exhibition held in 1894. The 
World's Exposition at Lyons. held by the authority of 
the French government, will be opened on April 28. 
Great preparations have been made to render it a mag
nificent affair. On May 1 a "Grand International Ex
position" will be opened at Madrid. The exposition 
will be held in a stately building, and most of the 
European nations will participate. There will also b e  
an mternational exposition a t  Vienna, the prepara
tions for which are well under way. The San Fran
cisco Midwinter Fair can certainly take rank as an 
international exhibition on account of the large num
ber of countries represented-tqirty-eight in' all. It is 
a curious fact that after each of the g-reat interna
tional exp0tsitions a series of international and semi
international fairs are held within a year or two. 

• ••• • 
Hydrocarbon Fats. 

XIV. VOCAL CULTURE.-The EJrects on the Vocal Chords of Improper Method in SiDgln((.-R) H. HOLBROOK CtmTIS, M.D.-A useful article for studenta of vocal musiC, on the phylllologyand hrglene of lllD&ln&. ..... •••••••••••••••••••••••••••••••••••••••• � ••••••• l628a At the preS9nt day, with modem house sanitation 

B. Haack has recently demonstrated that by heat
ing the naphthalene hydrocarbons with sulphuric acid 
and manganese peroxide-whereby ozone is generated 
-an oxidized product is obtained which, after being 
purified by distillation in vacuo, yields a refined oil COIl
taining- 60'8 per cent of matter directly saponifiable by 
alkalies. Exposed to the air, the product loses thiF. 
power, and is also decomposed by changes of tempera
ture. 

© 1894 SCIENTIFIC AMERICAN, INC. 
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Planet Notes Cor May. Das Atelier des Photographen, which is under the 

H. c. WILSON. editorship of Dr. Miethe, the latter discusses the ex-
Mercury will be at superior conjunction, i. e., be- periments of Messrs. Grundy and Haddon on the 

hind the sun, May 20, at 9 h. 44 m., central time. Dur- amounts of silver and sulphur left in albnmeuized 
ing May this planet will be wholly hidden to the eye prints at different stages of washing. These he sum
by the glare of the sun, although it is calculated to marizes as follows: 1, ten minutes' washing eliminates 
reach its greatest brilliancy on the 200. all soluble matter ; 2, further washing extracts no more 

Venus will be in good position for observation about sulphur or silver. supposing that all the free silver salt 
4 o'clock in the morning during May. Her phase will· of the print has been converted into the soluble silver 
increase from about half to two-thirds during the. hyposulphite. To assure the latter condition, the 
month, while her brilliancy will diminish in the ratio j author recommends fixation in a first hypo bath (forty 
of 137 to 97 in the same time, because of her recession to fifty grammes of salt in 400 or 500 c. c. of water per 
from the earth. Venus and the waning moon will be sheet), to wash for ten minutes in running water. and 
in conjunction May 1 at 5 h. 7 m. P. M., central time, then place the prints in a second hypo bath (six to ten 
and again May 31, at 3 h. P. M. grammes of hypo in 150 c. c. of water, per sheet), leave 

Mars is also to be observed in the morning. He is in for at least eight minutes, and finally wash in run
about 300 west and 14° south from Venus, in the con- ning water for from ten to fifteen minutes. 
stellation Capricorn, and will move northeast into Uranium Toning of Platinum Prints.-A writer ill 
Aquarius during May. At the end of the month he the Photographic (Jazette recommends the prints to be 
will be found about half way between the first magni- made by the cold-bath process, an addition to the de
tude stars Fomalhaut (a Piscis Austrini) and Markab veloper being made of ten to twenty per cent of a four 
(a Pegasi). Mars win be in conjunction with the per cent solution of bichloride of mercury. This gives 
moon March 28, at 2 h. 18 m., central time. Observers a brown image to start with. After fixing with HOI 
in Central and South America may see the planet oc- and washing, the following toning bath is applied: 
culted at this time. Uranium nitrate, 5 parts ; potassium ferridcyanide, 1 

Jupiter and Neptune will be too low in the west part ; .acetic acid, 30 parts; water, 500 parts. The 
during the early evening hours for any satisfactory ob- print at first takes a sepia tone, which by prolonga
servations during this month. The tables of the satel- tion of immersion changes to red. The tone may be 
lites are therefore omitted. On Poole Bros.' map for arrested at any stage. After toning treat the prints 
this month, however, the courses of Jupiter and Nep- with a solution acidified with acetic acid. 
tune among the stars are indicated for the six months Photo.-Dermatology.-Dr. E. Schiff, of Vienna, has 
from April 1 to September 1. been applying photography to the study of the human 

Saturn will be in best position for observation dur- skin, and, by the aid of a smaIl incandescent lamp and 
ing May, crossing the meridian about 10 o'clock in the a metallic reflector, has been able to project on that 
first half and 9 o'clock P. M. in the latter half of the part of the epidermis undergoing examination a light 
month. The rings of Saturn are now pretty well so strong that by the use of very rapid plates all the 
widened out, so that the three parts can be distin- details of the texture of the skin, and such small 
gnished readily and the Cassini division can be fol- markings as are ordinarily non-apparent and are occa
lowed all the way around. The elevation of the earth sionally present, were obtained. The enlarged posi
above the plane of the rings is about 12°. Saturn is in tives on matt paper are carefully colored, and the re
the constellation Virgo, about 5' north of the first suIts are SKid to be of great interest to dermatologists. 
magnitude star Spica, with which he is almost equal _ •• , .. 
in brightness. A conjunction of the moon and Saturn The Human HaIr Industry In Paris. 

occurs May 16, at 10 h. 55 m. A. M. From an industrial and artistic point of view, says 
Uranus is also in good position for observation; he A nnaleslndustrielles, Paris is the center of the fine 

being at opposition May 3. manufacture of prepared human hair. Of course the 
The four oldest of the minor planets, Ceres. Pallas, reference here is to woman's hair, for man's hair is 

Juno and Vesta, all happen to be in the region of sky worthless for any industrial purpose. Aside from the 
covered this month by Poole Bros.' map, and their ap- houses that manufacture exclusively for the export 
parent courses for the next six months are shown in tradt', the city numbers about 2.000 hair dressers and 
red upon the map. Ceres, Pallas and Vesta have 5,000 workmen, about half of whom are engaged in the 
passed the best time for their observation, but manufacture properly so called. 
will be bright enough to be found without much diffi- The source of supply of the hair may be divided into 
culty during the next three months. Ceres was at op- three categories. The hair of thf. first category is fur
position March 13. Its brightness will be equal to nished by foreign countries, India and China being the 
that of a star of the 7'2 magnitude April 1, 7 '5 m. largest suppliers. This hair is exclusively black and 
May 1, 7'9 m. June 1, 8'2 m, July 1, 8'5 m. August 1, gray, and comes in boxes, carefully packed. In ad
and 8'8 m. September 1. Pallas was at opposition Feb- dition to these countries, Italy, Spain, GerIll8.ny, and 
ruary 7 .. Its brightness will be 7'0 m. April 1, 7'6 m. Russia supply small quantities. The hair from India 
May .. ;i, 8'1 m. June 1,8'5 m. July 1, 8·8m. August 1, and and China undergoes quite a lengthy preparation. It 
9'1 m. September 1. Vesta was at opposition March is first matched, sorted, and combed and then immersed 
10. Its brightness will be 6'5 m. April 1, 6'8 m. May 1, in a solution of soft soap and carbonate of soda, in order 
7'2 m. June 1,7'5 m. July 1, 7·8m. August 1 and 7'9 m. to scour it. Upon coming from this bath, it is united 
September 1. Juno is not so favorably situated. AI- root end to root end and formed into locks that are 
though she comes to opposition May 7, she is so far tied near the roots. It afterward remains to render the 
from her perihelion, or point of nearest approach to hair thin and flexible. To this effect, it is first placed 
the sun, that she will at brightest be only of the tenth in earthen pans filled with chlorureted water and water 
magnitude, and will, therefore, probably not be seen mixed with hydrochloric aciq, which renders it thin 
by the amateur.-Popular Astronomy. . and decolorizes it. Then it is immersed in a solution 

• • • • • of soft soap and chlorate of potash. in order to render 

[FBO][ THE BRITISH J0!lBNAL.] 
�hotographlc Notes. 

How Long should Prints be Washed !l--This, says 
Herr Liesegang, in the Archiv, depends on the manner 
of washing. He recommends the addition of a sub
stance to the toning and fixing baths, which shall act 
as an indicator. As such, eosine, in the proportion of 
0'02 per cent, has g�ven him the best results. He 
washes until the red coloration has disappeared from 
the backs of the prints. 

Increasing the Sensitiveness of a Plate.-Mr. P. B. 
de Laborre says that, to impart a high degree of sensi
tiveness to a plate, in order, say, to take an instanta
neous portrait in the studio, it should be immersed for 
a minute or two in the following solution: 

Bichromate of potassium. .. • • •• • • . . . •• • • • •• • • . . .  . . .. 2 partl!. 
Distilled water..... . . . . .. .. .. ... . ... . .. . . . ... . . . .. .. .... 100 .. 

it less brittle. Finally, a definitive color and shade are 
given it. 

A light o r  blond shade is obtained with oxygenated 
water or a saturated solution of car bonate of potash. 
To dye it black, it is boiled for a few hours in a bath 
prepared with a decoction of nut galls or Campeachy 
wood, in which sulphate of iron is dissolved and into 
which a little sumac is put, in order to give it a luster 
and remove the bluish tint peculiar to the hair of the 
dead. Finally, it is bleached by immersing it several 
times in baths of oxygenated water to which a few 
drops of ammonia have been added. 

Thus prepared, the Chinese.or Hindoo hair is sold to 
the hair dressers. who work it to their fancy, and after
ward sell it at more or less moderate prices. 

The finest hair, forming the second category, is that 
of France, and comprises a variety of shades exceeding 
a hundred. 

This is said to make the plate more sensitive, and it The most beautiful is furnished by Limousin, Brit
should then be exposed, without washing, and while .tany, Normandy, and Beauce. Some lots are derived 
still wet. from young ladies' boarding schools and from con-

Blood-Red Tones on Bromide Prints. - According vents. All of this is collected by traveling men called 
to the Paris Photographe, such tones are obtained in .. cutters," who make their circuit along toward spring 
the following way: The print, after being fixed and and visit the villages to gather their crop. 
washed, is immersed in a flfteen per cent solution of In some localities of Brittany and Au vergne, on cer
bichloride of copper. The elimination of the excess of tain market days, the damsels who desire to sell their 
copper salt having then been removed by careful head of hair get up on a cask, undo their hair and 
washing, the print is placed for several secor-ds in a allow it to fall over their shoulders. An· auction soon 
solution of ferrocyanide of' potassium (strength not begins and every lot, as soon as cut, is delivered to the 
stated), is again thoroughly washed, and then once highest bidder for spot cash. 
more passed through a solution of cupric chlOride, This product does not pass into the bath, but is sim-
when the red image is immediately seen to appear. ply combed and then scoured with buckwheat flour. 

Washing A lbUmen Prints . . - In the first number of' Finally, the third category comprises hair (which, it 
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must be confessed, is classed among the most esteemed) 
derived from the sorting of combings collected by rag
pickers, who stuff it into bags just as they find it, soiled 
by dust, felted by water, and adhering to the sweepings 
of houses, and sell it to small manufacturers, who un
dertake to utilize it. 

Five operations are necessary in order to make a pre
sentable commercial product of this refuse. They 
are: (1) cleaning by means of sawdust; (2) slow and 
careful combing upon cards; (3) equalizing, which, 
starting from the principle that a hair is a conical tube, 
consists in rolling the hairs between the two hands in 
order to make start from the mass those that are .. head 
to point" in order to arrange them" head to head;" 
(4) classification, by which the hair is separated into 
three lengths, for" switches" and plaits for women 
and wigs for men; (5) sortiug, a manipulation requir
ing great patience, and consisting in dividing the hair 
into seven shades and three sizes, that is to say into 
twenty-one fractions. 

If it were not for the rag-picker this industry would 
not exist. He sells his gatherings to middlemen, who 
in turn sell them to the small manufacturers at a pro
fit of fifty per cent. 

A sensible difference is made in the trade between 
the hair derived from living persons and that taken 
from the dead. The latter becomes easier to break, 
and can be neither curled nor rolled in shape. This iB 
what �akes the Chinese and Indian consignments 
generally considered as greatly inferior, such hair be
ing almost all taken from patients that have died in 
the hospitals. Moreover, the workmen who scour such 
hair are very often atHicted with chronic affections, due 
to the irritation of the nasal mucous membrane 
through the deposit of hair dust thereon, and have 
almost always a husky .and clouded voice by reason of 
the deposit of such dust upon the tonsils and larynx. 
Again, they are exposed to the contagious diseases to 
which the owners of the hair succumbed. They con
tract these infallibly, even, if they happen to wound 
themsel ves with the combing cards. 

• 1 •• • 
Fine CallCornla Marble. 

Near the base of the Inyo Mountains, in Owens Val
ley, California, near the lake of the same name, lie 
what are, perhaps, the largest and most wonderful de
posits of marble that have been as yet discovered. It 
is impossible to describe truthfully these vast deposits 
of beautifully colored stone. 

There is white, black, blue, and yellow in pure col
ors, purple veined. black and gold, making a grand 
variety of colored marbles, very beautiful for interior 
decorations. The white marble is perfectly clear, the 
grain is fine, very compact, and will stand great pres
sure; it is a pure dolomite, therefore, and will take on 
and retain a very fi.ne polish. The first two stories of 
the Mills building in San Francisco, as well as a greater 
part of the interior finish of the same, are done in this 
material. The main entrance to the building shows 
what may be done in the way of relief with the white 
marble. The black is almost identical with the Bel
gium black marble; it is very difficult to distinguish 
one from the other when polished. The yellow mar
bles vary from a delicate cream to a dark mottled 
orange. There are veins of deeper yellow, with fern
like markings similar to moss agate, and it is particu
larly adapted for furniture and interior decorations.
lnyoIndex. �----------•• �'.�I�.'------------

An Iron Railway Tunnel. 

The completion of one of the largest railway iron 
tunnels in Great Britain at Glasgow-the Mound North 
tunnel on the North British line-is noted in Transport. 
The mound is a large artificial earthen embankment 
made across the bed of the old Nor' lock, and carrying 
the national gallery and one of the main thoroughfares 
between the old and new towns, and the work has 
therefore had to be carried out with great care. At 
the beginning of the tunneling operations a slight 
"movement" took place at the national gallery, and 
cracking was obMlrvable here and there throughout the 
building ; but nothing v ery serious occurred. The new 
tunnel is in effect a huge cast iron tuhe 17 ft. 6 in. in 
diameter, composed of segments 4 ft. long by 18 in. in 
breadth, bolted together through flanges 7 in. deep and 
1,% in. thick. In cutting the tunnel the shield system 
was adopted ; the average rate of progress per day be
ing one foot nine inches. The appliances used in the 
construction of this work will now be removed to the 
south sideof the existing tunnel, where a second single
line tunnel in connection with the Waverley Station 
improvements is also being pierced. 

.' ... 
Cost oC Food tn D IWerent CountrIes. 

According to some recent statistics on the cost of 
living, an Englishman spends, on an average, $48 a 
year for food; a Frenchman, $47; a German, $42; a 
Spaniard, $33; an Italian, $24; and a Russian, $23. Of 
meat the Englishman eats 109 pounds a year; the 
Frenchman,'87; the German, 64; the Italian, 26; and 
the Russian. 51. Of bread the Englishman consumes 
380 pounds; the Frenchman, 540 ; the German 560; the 
Spaniard, 480; the Italian, 400; and the Russian. flRn 



A GRADER AND AIIALGAIIATOR FOR . SEPARATING 
PRECIOUS IIETALS. 

This machine operates mechanically to separate the 
gold from the tll-ilings. It consists of a gyrating box 
connected with a stock supply, and containing gradu 
ated sieves, the upper sieves inclined downwardly and 
the lower sieves inclined upwardly to their outlets. 
The improvement has been patented by Mr. John A. 
Armbruster, of No. 66 North Canal Street, Chicago, 
III. The top plate of the box is connected by suspend· 
ing rods having at their upper ends ball and socket 
joints, with a ceiling or other suitable support, and at 
the bottom of the box is a suitable mechanism for 
imparting to it a gyrating motion. On one end 
of the box is a flexible inlet connected with a shoe 
leading from the stamp mill, and by means of which 
the stock, with a considerable quantity of water, is 
supplied to the box. Arranged in the box are gradu
ated sieves, the larger and coarser of which, at the 
top, are inclined downwardly, while the lower and 
finer sieves are inclined upwardly toward individual 
discharge outlets connected at their lower ends with 

ARIIBRUSTER'S GRADER AND AMALGAIIATOR; 
flexible outlet chutes, discharging tailings on the 
ground or floor. Below the lowest sieve is a receiving 
chamber, with an outlet for carrying off surplus water, 
and in its bottom are recesses, or grooves, containing 
mercury, to readily take up the gold passing down into 
this cJJamber. On the sides of each of the screens are 
arranged hook-like projections, as shown in the small 
figure, which serve to throw the material toward the 
middle of the screen as long as the machine is in mo
tion. The larger tailings, as the stock is discharged 
into the box with water, haye a tendency to roll down 
the inclined upper sieves toward their respective dis
charge outlets, the materIal, as it passes through the 
successive sieves, remainink longer on the lower and 
finer sieves, to completely separate the tailings from 
the valuable stock. The valuable stock which passes 
through the fine meshes of the lower sieve is readily 
taken up by the mercury in t.he pockets, the amalga
mated material being from time to time removed for 
further treatment. 

A IIEDI.Ji:VAL IRONCLAD. 

J titutifit !lUtritI1l. 
R. N., mentioned the fact that an armored vessel was 
constructed in the sixteenth century, thus proving 
that the idea of protected ships is by no means an 
absolutely new one. This early ironclad was built in 
the year 1585 by a shipwright ·of Antwerp during the 
wars with the Spaniards. The greater part of the 
Netherlands had come into the possession of the house 
of Hapsburg by the marriage of Maximilian of Austria 
to Mary, daughter of Duke Charies the Bold, in 1477, but 
under Charles V. the sovereignty was extended until it 
embraced all the >eventeen Belgian and Batavian pro
vinces. When the Lowlands passed to the Spanish 
crown the principles of the Reformation had spread 
among the Lowlands, and ou the establishment of the 
Inquisition there in the middle of the sixteenth cen
tury disturbances broke out in the provinces, and 
great cruelties were committed by the Spaniards. 
Antwerp, which in those days was a margraviate, suf
Jered greatly. It was pillaged by the Spanish soldiery 
iu 1574, and was again besieged in the regency of 
Alexander of Parma, being taken in 1585. In the sum
mer of that year it was closely investQd by land and 
water, and the people of Antwerp made many gallant 
efforts to break through the line of the besiegers, 
especially on the river. For this purpose they built a 
craft of unusual size. with a flat bottom, and armed its 
sides with iron plates fastened into great beams of wood. 
The idea was to make not so much a ship as

' 
a float

ing castle, impregnable to the artillery and missiles of 
those days, which should crush all opposition. It con
tained a great number of men, some of whom were 
placed like sharpshooters in the tops of the masts, and 
the rest protected by the bulwarks. The men of Ant
werp were so confident of the success of their new in
vention that they called it Finis Belli, feeling sure that 
by its means they would be able to raise the siege and 
put an end to the war. Unfortunately for the brave 
burghers of Antwerp, this early ironclad proved a dis
astrous failure. It was launched upon the ScheIdt, 
and taken aeross the flooded country by means of a 
canal cut from the river; but it proved very unhandy, 
and after a short career got stuck upon a bank. This un
timely end of the great vessel from which so much was 
hoped was a source of much delight and derision to the 
Spaniards, who nicknamed the monster Caranja· 
maula, which signifies bogey, while the men of Ant
werp altered its name from Finis Belli to Perdit(JJ Ex
pens(JJ, or .. Money thrown away." The crew then de
serted the ship, and the Spaniards, after a naval bat
tle, which took place in the flooded country, and re
sulted in the defeat of the N etheriander, took posses
sion of the navat

' 
monster, as they called it, though 

they feared that, like the Trojan horse, it had been 
left in their hands from some evil purpose. However, 
finding that it was really deserted, they seized it, light
ened it, and then towed it off and got it back into the 
river ScheIdt. It was then taken in triumph to the 
camp of Alexander of Parma, where it became one of 
the sights of the time ; and the Spaniards, accepting 
the omen of its original name, took it as a sign that 
the war was finished. And, indeed, it proved to be 
the last effort of the gallant people of Antwerp, for 
the city was taken on August, 17, 1585, and so the first 
ironclad on record came to an unfortunate end. We 
are indebted to Mr. J. Cory ton for the loan of the 
volume, .. 

'
De Leone Belgico, 1588," from which our en

graving is taken.-The Graphic, London. 
_.11.' . 

AN III PROVED CAR FENDER. 
'When writing on "A Man of War of 1893 ," in The This is an efficient and simple safety device to be 

Graphic of February 10, Commander C. N. Robinson. used at the front ends of electric and cable cars, to 

THE FIRST IRONCLAD, 1686. 
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prevent persons being run over by the cars. It has 
been patented by Mr. Benjamin Tranter, of No. 533 
Park Avenue, Brooklyn, N. Y. From bangers at the 
front of the car is suspended a frame designed to be 
moved in and out at the car end, the front end of the 
frame resting on small wheels which run on the track, 
while at the lower ends of the suspension rods are 
rollers against which the side bars of the frame move 
without friction. The rear ends of these side bars are 
pivotally connected to swinging hangers on a trans-

--' --��-- --=---.-

TRANTER'S CAR FENDER. 

verse shaft beneath the car floor, and on this shaft is a 
crank, connected with a forwardly extending pitman 
pivoted to the lower end of a bent lever whose upper 
end forms a handle in front of the dashboard. The 
lever is fulcrumed in lugs on the front of the dash� 
board, and the front end of the pitman has several 
holes, so that it may be easily adjusted in relation to 
tbe lever. The transverse portion of the fender frame 
at the front is bent downward toward the track, and 
may have a rubber or leather covering, and to this 
portion is secured the front end of the netting, whose 
rear end is attached to a cross bar of the frame ar
ranged a little below the car floor. The drawing shows 
in full lines the fender extended as when a per!!on is 
likely to be run down, but when not in use as a safety 
fender, the upper end of the lever is thrown forward. 
as indicated by the dotted lines, swinging back the 
fender frame beneath the car, and causing its rt-ont 
portion to be drawn up slightly, so that the forward 
wheels are lifted· off the track, in which position the 
fender is usually carried. The diagonal side braces, 
extending upward at opposite sides of the fender, may 
be employed or not as desired, the upper ends of these 
braces moving upward in slide boxes on vertical rods 
at the sides of the dashboard as the fender is with
drawn to its rear position. 

••••• 
AN AIR BRAKE STOP COCK. 

This is a cock of simple construction, arranged to 
apply the brakes when the cock is shut off and retain 

O'LEARY'S TRAIN PIPE 

part of the air pressure in the train pipe, or prevent its 
reduction to zero, to aid in the release of the brakes 
when the cock is again opened. The iniprovement 
'has been patented by Mr. Joseph O'Leary. of No. 228 
Iowa Avenue, Memphis, Tenn. The cock has the 
usual casing, connected at its rear end with the train 
pipe and at its forward end with the coupling 
hose leading to the car ahead. Within the casing, 
as shown in the sectional view, turns the usual plug 
with a main opening connecting the train pipe with 
the coupling hose, and into this maiQ. opening leads a 
port adapted tq connect the opening with the train 
pipe at the time the plug is given a quarter turn by 
means of the handle. When this tum is given to the 



APRJoL 28, 1&)4.] 
plug, the main opening cuts · off the train pipe and shorten the, operation. . In fact, quite a numher. of of his day, he fonnd it needful to impute to man a fae· 
coupling hose, and at the same time moves the port in skeletons may in that way be made in a single evening. ulty or quality apart and additional to those shared with 
register with the coupling hose, the main opening then • , • , • him by his .. poor cousins " of. the animal, creation. 
standing with one end in register with an outlet pipe The EIDotion8 or Anlmal8. Hence the words addressed by him to the Thessalo-
in one side of the easing. This outlet pipe connects Dr. Gibier bas reported some valuable observations nians, speaking of man .as possessed of a threefold 
with the interior of an auxiliary valve casing in which upon the physio 'ogical influence of the emotions in nature-spirit, soul, and body, the English words as
is a valve seat adapted to be closed by a valve held to animals. The observations go to establish, as foreseen, signed as equivalents to those he used. ,. Spirit," 
its seat by a spring. The stem of the valve slides in a that . these effects of the emotions are identical with here, is held to express an immortal nature eapable of 
screw screwing in the casing and supporting its cap, those of similar emotions in man. None the less is the (lonceiving what is called an " abstract " right and 
the lower end of the spring also resting on an internal demonstrative proof of this forecast both valuable and wrong and God. .. Soul" as here used means, according 
flange of the screw, while the other end of the spring important. Its special importance is that in studies to the Rev. Lyman Abbott and the Rev. J. T. Co'nant, 
presses against the under side of the valve to hold it upon the lower animals, prosecuted with it view to D.D., the lower or animal nature which man has in 
normally to its seat. In the auxiliary casing is an out· ameliorating the condition of man, allowance must common with those whom he calls the brutes. . .  
let leading to the outer air, through which During his dark ages, European �n lost 
air passes when the auxiliary valve is opened, sight of these earlier metaphysical' distinc-
by which air is released from the train pipe, r tions, as he lost all other higher insight. In 
so that the brakes are a!,plied in the usual such an . age, his nlltural visi,?n closed to 
manner. When sufficient reduction of air the natural facts plainly visible at one end 
has taken pla(}e in the train pipe to equalize of the h uman scale, to the savage in direct 
the pressure of the spring in the auxiliary contact with nature, and no less plain at the 
valve the latter again closes, retaining a cer- I . other end to the enlightened mind, whether 
tain amount of air pressure in the train pipe this repose on the observations of a pagan 
after the brakes have been applied, assisting Pliny or the minuter researches of a Darwin, 
in the ,release of the brakes when the stop a Lubbock, a Pasteur, and a Gi bier. Yet 
cock is again opened. the attitude is that of ignorance merely, 

.. , • , .. not of any dogm.atic teaching, for the kinship 
THOMAS' CAR FENDER. is equally clear to a Paul, If'.arned after the 

. The recent extensive introduction of pow- learning of the Greeks, and to au Abbott, 
er-driven street cars in cities has made im- learned after the lea.rning of eighteen cen-
peratively necessary some means for protect- t�es later. The last, to express the facts 
ing foot passengers from danger of being run · of intelligence as common to man ·and ani- _ 

over. The car fender illustrated constitutes mals, adheres to the English word assigned 
an appliance which provides a catch net . __ �;:;., --'-0 to this use by the translators of the Greek 
with a frame, which beuds inward as a €- � �-J2?�.-_/�.� �0� Scripture, " soul." To designate a different 
heavy body falls illto it, forming an effectual �.:� �=--c:. set of concepts, of attributes which · bOth as-. 
receiver. Our cut shows the fender in actual ___ ; /' � \ � � \ sign to man to the exclusion of an other 
operation. The �ender is preferably secured THOMAS' CAR FENDER. animal orders, Dr. Abbott equaUy adheres 
to the grip frame· in the case of cable roads or to the translators, and uses thewOrd . ,  spirit." 
to a supplemental frame carried by the axles on other henceforth be made by all observers for moral effects. The distinction is one esseitUal to all intelligent ex
cars. The striking bar at the front lower edge may be It seems that Pasteur, enlightened by the quickness pression on the subject., since its function is to dis
covered by padding. The net, with its flexible frame, l of his sympathy with animals, has always made this criminate the domains of verifiable and un verifiable 
lS held in position on a diagonal plane by wire helical allowance; · but it is doubtful if all of his discipll:)s have knowledge. Unless this distinction be maintained in 
springs. The thrust of the padded · striking bar is re- done so. Or, rather, it is not doubtful that often they thou�ht. and speech, aU converse on perhaps· the· high
ceived by the fixed frame. Then, as a person is struck. have not. The evidence how adduced by Dr. Gibier est and most interesting subject to which the human 
he inevitably falls toward the car and drop" upon the being of a sort that appeals to their understanding. understanding can devoteitseU is reduced to vain.bp.b
net. This at once yields, the side members of the will avert one source of error that might vitiate their ble of words.-N. Y. Sun . 

. frame bend, the springs stretch, and the net forms a conclusions. 
. 

• '. I . • 
purse or bag, securely holding the person and protect- Darwin investigated the expression of the emotions The SteWen.. Proee88. 

ing him f1'Qlll· further injury, such as might be incurred in man and animals, demonstrating that similar im- Many have inquired as to the object and operation 
by rolling off were the net inflexibl{l. pulses affected identical nerves, producing identical of the Steffens process to be put in at the sugar factory 

The inventor, Mr. Charles F. Thomas, Buck.eystown, visible muscular phenomena. Dr. Gibier's demonstra- here next summer. James G. Oxnard and N. R. Cott-
1Il� .• may be addressed for further particulars. tion merely extencls tbe area of tbese observations, man bave courteously furnished us with �he following 

.. • • I .. showing that those secondary effects recognized as description, which will prove interesting : 
A FUNERAL ON THE RIVER SPREE. morbid or disease effects are also identical . in the dif- Steffens' " Auscheidung "  (extraction) proce.ss is a pro-

About fifty miles south of Berlin; in the Spreewalde, ferent animal orders. Sir John Lubhock has added cess patented by Mr. Carl Steffens for the purpose of 
on the borders of Bohemia, funerals on the ice are of systematically to the immemorial observations that es- extracting the sugar remaining in the molasses after 
no uncommon occurrence. Here, says the Graphic, is. tablish the reasoning faculty as existing in the lower the ordinary process now in use. 
one of the few districts still inhabited by the Wends, orders . . In all of these there is nothing essentially It consists in mixing fine powdered lime with the 
a branch of the Slavic population of Lusitania, who new. On the cont.r:ary, the substance of it ali is old as molasses in such quantities and under such conditions 
yet retain their distinct language. costume, and the human ' record itself. Mnn has always, at least of temperature as will effect a chemical combination 
national characteristics. The numerous ramifications from his earliest records, recognized the essential kin- I between the sugar and the lime by whifth a saccharate 
in which the Spree pene- of lime iii' formed. This 
trates the woods and for- saccharate of lime precipi-
ests of this conntry before tates from the solution in a 
reaching Berlin are in the solid . form, and is recover-
winter s e c u r e ly frozen ed by paSsing the mixf;tu'e 
over, when they take the tl;lrough filter presses, · the 
place of roads, andareused saccharate of lime remain-
as such even for funeral ing as a solid and the iin-
processions. Every one is, purities of the molasses 
of course, p e r  f e c t I y a  t running off in a liquid 
home on · skates. · So the fonn. This saccharate of 
young men, ·skating, take 
the ropes attached to the 
sleigh on which the coffin 
is borne, · the old men, wo
men, q,nd children follow, 
skating, b e h i n d .  T h e  
skates ·used are old-fash
ioned in character, tied 
wHh string. T h e  m e n 
wear black coats and hats 
on such occasions, but the 
women vary their qostume 
with white hood!!, scarfs, 
and aprons . . 

------4.�.�� .• .-----
. Skeleton Leave8. 

lime is then dissolved in 
water or the beet juice and 

. treated with clrbonic acid 
gas, C Oi. The carbonic 
acid �as breaks up the 
chemical combination be
tween the lime and the 
sugar; forming a carbonate 
of lime, which preeipitates 
as a solid and liberates the 
sugar, which goes into 
solution. This mixture is 
again passed through the 
filter presses the (jaTbonate 
of lime being caught in the 
presses, and the sugar, in 
the form of a solution, 
running off. 

E. D. Bartlett, in the 
Optical Mag i c Lantern 
Journal, reminds us of 
having in the long, long 
ago employed with much 
success skeleton leaves as 

BOHEMIA-A FUNERAL PROCESSION ON THE ICE. 
By this means we see we 

. have first separated the 
sugar in ·the molasses. from 

lantern slides. The lantern is now much more ·f.1baIi'lship between himself and the rest of the animal king� 
then used for educational purpo�es, and a spt of skele- dom. Indeed, the less sophisticated his own mind by 
ton leaves would form a valuable addition to an educa- J his advance in civilization, the more distinct and frank 
tional collection of slides. Mr. Bartlett recommends is this recognition. 
taking the green leaf from the tree, soaking it in rain The knowledge, it appears, is lost only by a race that 
water in a warm place till fermentation has destroyed lapses from civilization to barbarism, carrying with it 
the soft · parts, and washing by a gentle stream of the sophistication of the higher state without recover
water till the fibrous network is clean. Heating in ing its clarity of vision. Thus when the Apostle Paul 
a suitable solution of caustic soda will very much· had to enforce spiritual truths on the acute generatiOn 
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its impurities by combin
ing it with the lime, then separated it from the lime by 
means of carbonic acid gas, giving us a comparatively 
pure sugar solution, from which we are enabled to ex
tract the sugar by means of the vacuum pan and cen
trifugal machine. The molasses, while lime is being 
added to it in small quantities, has to be in iron vessels 
surrounded by cold water, as the chemical combination 
will only take place when it is at a very low temper
ature.-Chino Champion. 



JalDalea Ginger, 

Hidden away in a little official journal iS81led by the 
Jamaican government, which is probably seen by few 
but botanists, there is some interesting information 
about one of the chief export articles of the island
ginger. The , Jamaican government has been some
what troubled about the irregularity of the prices 
realized by this drug, and has set its tax collectors to 
inquire why the average price of the rhizome from the 
Manchester parish should be 16s. ad. and that of the 
Westmoreland parish 60s. per cwt. The answers are 
generally that the want of care in the curing of the 
root is responsible for the low rates realized by much 
of the product. The green ginger, after scraping, 
should be kept from moisture, and daily exposed to the 
sun until it is perfectly hard : but these precautions 
are often neglected, the drug being dried while still im
mature, and put away damp into hags. Ratoon ginger 
is generally mildewed because it is harvested early in the 
season, when there is not yet enongh constant sunshine 
available to enable the rhizome to be cured properly. 
The sharp, thin, narrow-bladed knives used for scrap
ing-or, rather, paring-and peeling the ginger are 
specially imported for that purpose, and are known as 
ginger knives. When the rhizome has been scraped 
and peeled it is washed once or twice, and then dri6d 
on mats. In the Manchester district two varieties of 
ginger are grown-viz., yellow and blue-the former 
being the better grade. The name of " ratoon " 
ginger, which often puzzles dealers in this country, is 
applied to the root produced from the same piece of 
land after ,the first year's harvest has been garnered. 
These pieces qf ginger (ratoons) left in the ground after 
the harvest are again dug up, season after season, 
until their market valne falls below 168. per cwt. locally, 
when they are no longer remunerative. The use of 
lime juice in washing ginger is condemned, as it is said 
invaribly to cause mildew. An expert in ginger culture 
describes the industry as a curse to the island, which 
should be abandoned-the sooner, the better. Virgin 
soil is in constant demand for ginger growing, but the 
exhausting effects of the crop on the soil and the 
wholesale destruction of valuable timber in forest land 
(fire being the only agent for cleaning up), can only be 
realized by visiting growing districtll and observing 
the dried-up streams, the clearance by fire of thousands 
of pounds' worth of timber, and the impoverished soil, 
which will only grow ferns. afterward. A howling 
wilderness marks the progress of ginger culture in 
every direction and £20 worth of ginger is the outcome 
of ten times the value of other material destroyed.
Chemist and Druggist. 

" '"' . 

A DTALLIC SEAL FOR ENVELOPES, ETC. 

The device shown in the illustration affords an ef
fective locking means whereby the contents of an en· 
velope and the stamp may be so secured to the en
velope that the latter cannot be opened or the contents 
tampered with without injury thereto. It has been 
patented by Mr. George F. Lemmon, of No. 32 N. 
Cleveland A venue, Canton, Ohio. Fig. 1 shows the 
application of the improvement, and Fig. 2 one of the 
fastening plates, Fig. 3 representing another form of 
such plates. which are preferably made of aluminum 
or some light metal. Each plate has a series of prongs 
struck up and bent in reverse directions, the prongs 
atthe outer edges projecting downward and an inner 

LEMlIlON'S FASTENER ,:rOR ENVELOPES, ETC. 

series projecting" upward, while. there are grooves in
side of each series of prongs. The prongs preferably 
have serrated edges, and the plates are usually em
ployed in sets or pa.irs, two plates being clamped to
gether, but having their prongs and grooves so ar
ranged as to be alternately disposed when laid to
gether. The inner plate is first secured by its prongs 
to the letter, and the latter with the outer prongs pro
jectiI.lg is inserted in the envelope, to the rear side of 
which the prongs are clamped. The flap is then folded 
down, the other plate laid over the folded edge and in 
register with' the inner plate, the stamp forced over 
the center outwardly projecting prongs, and the whole 
comPactly pressed together in any suitable handpress. 
The plates thus used do not mar the face of the , en
velope, and the use of sealing wax, gum, etc., may be 

, dispensed with. 
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BURImAM'a 18 ,niCH DRILL PRESS. , I  street. As far as can be judged by one who possesses 

PrOminent among the many strong features of this this former sort of memory in very.feeble degree, it it; 
excellent drill, which is made by the George Burnham dependent upon a process, somewhat akin to photo· 
Company, of Worcester, Mass., is the center shaft in- graphy, by which the details of objects presented to 
dependent of and belting to the base of the drill, do- either the physical or the mental eye are fixed in out
ing away with all jar or shaking caused by uneven- line upon the sensorium. Recollection consists in turn
ness in the belt. This system imparts a perfectly ing the mental gaze upon the photograph thus record
steady motion to the spindle, and the belts being long, ed. It is said of a certain artist, famous as an illus
give great power while running quite loose. The ten- trator of books, that after driving through a park he 
sion of the belt is never on the spindle. The table could at will picture to himself the grouping and indi
can be brought to desired position by the screw, as vidual outlines of the trees which he had passed. The 
shown in cut. The screw is No. 3, double thread, and writer knows a little boy who, when about five years 

18 INCH DRILL PRESS. 

gives a rapid motion. to the table, which is free to 
swing either way. A bell center is provided for center 
drilling and reaming. The capacity and dimensions are 
as follows : Will drill a % inch hole to the center of 80 13 
inch circle, 4� inches deep, without moving the table. 
Greatest distance from spindle to table, 36 inches. 
Table is 11;!4' inches in diameter, The ,drill has steel 
rack and pinion. The spindle is made of the best 
crucible steel and is reamed with Morse taper No. 1. 
Spindle is counter-balanced with a coiled spring which 
can be adjusted to any degree of sensitiveness. The 
column, which is 4� inches in diameter, has a center 
line the entire length, and a pointer on the table arm 
will bring the center of the table exactly under center 
of spindle. They also manufacture a two spindle 
drill baving two heads 10 inches apart, the size of the 
table being 12X22 inches ; and a three spindle drill 
with three separate heads 10 inches apart. The two 
outer spindles will drill to the center of a 22 inch 
circle and the middle one to the center of a 13 inch 
circle. The table is 12x32 inches. 

• •  I . ..  
Two Kinds o� ltIelDory. 

, From careful observation and deliberate reflecti6n 
upon the facts observed, the writer is convinced that 
there are at least two radically differil�t forms of 
memory, neither of which is convertible" by effort or 
education into the other ; and that these forms of 
memory are seldom present in like degree in the same 
individual, one form in fact being often very feebly 
marked where the other is unusually prominent. in 
the early years of school life the child awakens to the 
fact that some members of his class have great facility 
for learning by rote ; yet experience shows that these 

,members are often distanced in the final examinations 
by compeij.tors ,,:hose power of learning by rote is very 
slight ; and still greater experience will often prove 
that these pupils of " rote " memory do not become 
the most, useful or successful citizens. Every medi('..al 
school, perhaps, boasts its professor whose " wonderful 
memory " enables him to roll out great strings of com
plicated therapeutical formulreor'to tell with a flourish 
on what side of a'particular page and how far down 
its column a statement quoted is to be found. Yet 
this professor is very probably inferior in breadth of 
thought and in originality of practice to some colleague 
who occasionally in lecturing forgets even simple fdr
mulre and conf!!sses that names of authorities often 
slip his memory most unexpectedly. 

It has been the fashion among educators, and with 
the public as well, to honor greatl� the former sort of 
memory, giving prizes to the pupil who can learn by 
rote with the greatest facility. In fact, the histories 
and geographies of thirty yeal'S ago seemed to be 
specially constructed for showing off the merits of this 
form of memory. Even now the public feel a grudge 
toward the man who does not recognize the casual 
a.cquaiDtance of a week ago when he pa.sses him on the 
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of age, would draw from memory a picture of a railway 
locomotive with details of outline which' would be 
doubted by his elders until investigation proved that 
they represented minor portions of the engine. Other 
instances of the development of this " photographic" 
memory pari passu with the earliest unfoldings of a 
child's perceptive powers will occur to the observant 
reader. 

The second form of memory may be termed " logical." 
It appears less brilliant to the casual looker-on. It is  
apparently developed later ; not because it is not. like 
the other, inborn in the structure of the mind, but be
cause the reasoning faculty is developed more slowly 
than physical sight. Compared with "photographic " 
memory, it has, color, which sometimes obscures detail 
of outline. The possessor of ., logical " memory places 
little value upon naked facts or figures, but appropri
ates such as have important bearings, which can be per
C{jived, upon other facts of known value. In moments 
of leisure his mind is engaged, not in roving at random 
over the impressions of the past, but rather in working 
,out the relations between certain isolated things observ
ed and deducing conclusions from these relations. 
These abstract processes of thought make him inatten
tive to many details in his present surroundings which 
would be impressed upon a ,. photographic " memory. 
As reflection is a higher faculty tlHtn observation. so 
the " logical" must be superior to the "photographic " 
memory. This becomes evIdent alio if we compare the 
man of " logical" memory, who has well founded opin
ions of his own, with the man of .. photographic" mem
ory ,who can give only the opinions of other persons, 
or the mature historian with the small-talk con versa.
tionist. , 

Both varieties of memory should be cultivated, for 
the best memory is that in which both are present in 
due proportion ; but the average mind dpes not, in its 
original constitution, embrace bo�h in equal degree. 
It is obviously unfair to punish the school child who 
possesses a well developed " logical " memory because 
he has not equal " photographic" perceptions ; and it 
is unjust to brand the ,man of " logical" memory, who 
oifers fine reasoning powers and stores of well-ordered 
facts of value, as one who has " a  miserable memory," 
simply because he occasionally overlooks unimportant 
details.-N. Y. Med. Jour. 

• 1e • •  ' 

IMPROVED TEA AND COFFEE STRAINER. 
The simple little device shown in the illustration 

has many points to recommend it, and its usefulness 
cannot fail to be recognized at a glance. It is attached 
to the spout of a tea or coffee pot by simply pressing 
the thumb pieces together, and can be readily adjusted 
upoii a spout of any size. It does not drip to soil the 
linen, and , its sieves are easily removed for cleaning . 
The clamp for coffee or pitcher nose spout is a slight 
variation from the one ,shown in the illustration, and 
these novelties have been patented. T�ey are manu-

IMPROVED TEA AND COFFEE STRAINER. 

factured by the Standard Strainer Company, No. 36 
Maiden Lane, New York City, in nickel and silver 
plate and in solid silver. 

• 1 • •  
The Pasteur Institute. 

The aunals of the Pasteur Institute for the year 
1893 have just been published. They show that last 
year 1,648 persons were treated for hydrophobia, and 
that only six of them died of that disease. Of the 
number mentioned, there were �,470 French people 
and 178 f()reigners. Among the foreigners were 43 
Spaniards, 35 , Greeks, 23 English, 22 Belgian�, 18 
Egyptians, 14 British subjects from India, 9 SWISS, 9 
Dutch, and 6 Portuguese. Since M. Pasteur com
menced to practice his inoculations against hydro
phobia 14.430 persons have been treated by his method. 
and 72 have died of the disease. 



AP R IL 28, 1894.]  
THE PARK A VENUE IltPROVEJI(ENT !.N NEW 

. YORK CITY. 
The Grand Central Depot, at the corner of Fourth 

Avenue and Forty-second Street, in this city, is the 
main railway terminus on Manhattan Island. It is 
reached by four tracks on the line of Fourth A venue, 
running south from the Harlem River. The tracks 
start from the street level at the Grand Central Depot, 
the entire region about the depot being given up to 
the track yard, round-houses and other structures ap
pertaining to the railroad service_ A rew blocks above 
Forty-second Street the streets crossing Fourth A venue 
are provided with bridg�a, but for a space of several 
blocks Fourt,h Avenue cannot be crossed. At about 
Forty-ninth Street the tracks begin to be depressed, 
and up to Ninety-eighth Street they run virtually in 
a tunnel, over two miles long. This leaves the street 
above unincumbered. The avenue is 140 feet wide, 
and through its center and above the tunnel are a 
series of little parks, whence the name of Park A venue 
has been given t.o it. Trains passing through the tun
nel have an unobstructed track and do not reach the 
ground level until they get,to Ninety.eighth Street. 
Here the street grade la11s rapidly and the cal' tracks 
are carried on an elevated viaduct of stone and earth 
filling. At 106th Street the work of the Park' Avenne 
Improvement Commission begins. It consists in mak
ing connections to and in building a four-track ele
vated steel viaduct from 110th Street to Mott Haven, 
where the tracks gradually run down to the depressed 
road in the annexed district. The general aspect of 
the finished structure is shown in Fig. 3. 

The way is carried on three rows of lattice steel 
�olumns, each row supporting plate girders. The 
intermediate cross trussing is provided by the flooring, 
besides which there is a transverse lattice girder for 
each set of columns. This is arranged on the solid 
floor system, now in extensive use by the New York 
Central Road on its bridges. A cross section of it is 
shown in Fig. 6. It virtually consists of a series of 
three-sided box girders built up of steel plates and 
angle irons. The plates are three-eighths inch thick
ness, and the depth of the vertical plates averages 18 
inches. with a wid th of 14 inches. The channels thus 
formed are open alternately above and below, and 
cover the entire area with a water-tight floor. From 
center to center of cross space the distance bridged 
by the girder floor is 28 feet, giving a total width of 
floor of 56 feet, a plate girder running along each side 
and one through the center. The girders are 7 feet 
2 inches deep, and the webs are of � steel for the 
side and,�:lC>Jor the , ,center girders. From center to 
center of cVlumns is 65 feet. 

. 

The street beneath the viaduct will be graded and 
paved, and is to be thrown open to the public, leaving 
the full width, 140 feet between house lines, open and 
unobstructed, except by the three rows of columns. 
The Harlem River is to be crossed on &!four.track high 
level bridge, with a center pier draWbridge. Immedi
ately across the river Mott Haven is entered, and here 
an elevated level station is to be built. The Harlem 
River bridge is shown in Fig. 4, the Mott Haven 
Iltation in Fig. 1 

One . of the purposes in carrying out the impr6ve
rnent is to free the street from the incumbrance pre
sented by the stone viaduct and to do away with 
bridges at street crpssings. This is an object of such 
idiportance as to justify the city in paying a part of 
the expense. The use of an elevated bridge over the 
Harlem River is also one of the most important features 
of the work. The river in question is a legal water
way open to ,navigation. A low drawbridge, such as 
in use at the present time, is not only an obstacle 
to vessels, Qut the necessity for its periodical opening 
has interfered with the running of the trains. The 
new bridge is to be so high that the majority of ves· 
sels using the Harlem River can pass under it. rhus, 
while it can be opened, it will be rarely that the neces
sity for doing so will arise. The bridge, by its high 
level, will at once improve the conditions of railroad 
a'd river traffic. 

The system of carrying out the work without dis
turbance of traffic remains to be described. In Fig. 5 
is given a view of the work of erection looking north 
from 107th Street. Here the operations include re
moval of the viaduct now carrying the roadbed and 
its replacement by the new structure. Temporary 
wooden trestle work is to be built on each side of the 
present viaduct and on this the trains are to run reach, 
ing the grade of the old road at about 115th Street. 
This leaves the ground clear tor the demolishing of the 
old and erection of the new viaduct. When 115th 
Street is reached, where the tracks begin for part of 
their extent to be depressed, anothersysteII1is adopted. 
The side columns are put in place, as shown in Figs. 
6 and 7. But the tracks being all occupied, it is im
possible to put in the center columns. Accordingly 
wooden trusses are to be thrown across from the lines 
of the side columns, and resting on the old retaining 
wall, and these trusses provide a center bearing 
for the center longitudinal girder . .  In this way, as 
also shown in Figs. 6 and 7, the full permanent flooring 
is sustained by side columns aDd tewporary transverse 

J titutifit �mtri,all. 
trusses. The trains at this stage can run over the new veyance of coal and cotton to the mill. A rail way rl,lDS 
tracks, definitely abandoning the old. This leaves the near the factory, and a branch line of rails can be ex
ground clear for work. The cent.er piers will now be tended into the grounds, thus giving direct commlmi
bnilt, the columns will be erected on them, and after cation with all the railways in the country. 
the columns are in place the wooden trusses will be With a population of between 7,OQO,OOO and 8,000,000 
removed. people, in a climate where garments of wool are worn 

This procedure it will be observed is adopted to keep but a few months in the year, the project theoretically 
four tracks in USB. But the temporary Harlem bridge I has much to commend it; and with intelligent and pru
will be a two-track structure. For a short distance be- dent management this venture may be the precursor 
low it, therefore, the four tracks are merged into two of a movement that will make the people of Egypt in
lateral ones. as shown in Fig. 2. This leaves the scene dependent of England for their fabrics, for Manchester's 
unobstructed: and the viaduct can be built at this looms now supply more than 90 per cent of the textiles 
place without any special methods of construction. coming into the country. The enterprise should rE'n-

The sequence of the improvement providE'S, as said, der its projectors a fair measure of profit and at the 
for a four-track elevated level bridge over the Harlem same time give the Egyptians the advantage of a sav
River. This in itself will be an innovation, and will ing in the cost of their clothing, and illustrate for the 
be the only four-track bridge of this description in the benefit of other nations whethE'r Egypt offE'rs a medium 
world To enable it to be built without interruption for the profitable employment of capital in cotton 
of traffic, a temporary viaduct with a draw-opening working. 
has been erected to the westward The tracks will • • • , • 
pass over this structure while t.he main bridge is being EnalDe]ed Bricks. 

erected. The temporary draw of the hinged type, Some thirty yearsagothe Farnley I ron Company and 
swung from horizontal to vertical ' position when one of its neighbors in business at, or near, Leeds, Eng
opened, is quite peculiar, and in itself is an object of land, finding that the fire clay found in connection with 
interest. It was about a year ago movE'd bodily from the coal seams in that district was particularly suitable 
its position on the line of the old bridge to its new I for allowing an enamel surface, began the manufacture 
location to the west. We illustrated in the SCIENTIFIC ' of glazed brick. For some years after the trade was start· 
AMERICAN of December 31. 1892, this operation, one ed the brick made were very inferior, compared with 
of remarkable interest, as being performed without in- , those of the present day, the best brick of that day 
terruption of traffic. The same illustration may be I not being at all equal to what are sold as second quality 
referred to as showing the old and new lines of road, now. Notwithstanding thts, the brick found immediate 
the one where the new bridge is to go, the latter for sale wit-h architects, especlatly in London, where they 
temporary use during the improvement. were used partly for sanitary reasons (the glazed surface 

In Fig. 8 we show the relations of the old to the being washable and non-absorbentland partly'for light 
new. The locomotive is on the old tracks. Along the afforded in narrow alleys and courts. As the quality 
line are seen the side columns, whose bases are on the of the brick improved with the experience of the makers, 
street grade, and the side girders, marking the viaduct the demand still further increased, and they are now 
bed, are seen resting on the columns. used in large . quantities in all English cities. It is 

The trussed flooring is to' be riveted by means of estimated approximately that the total output capacity 
angle clips to the longitudinal central and side plate of the Leeds district is about 4,000.000 to 5,000,000 per 
girders. The rails are to be clipped to the flooring week. Of these numbers not more than sixty per cent 
without sleepers, sound-insulating or deafening pads can be reckoned on as first quality and thirty per cent 
being placed beneath them. second quality ; the remainder, as thirds, are available 

The steel structure is supplied by the Elmira Bridge only as building brick. These thirds are valuable 
Company and the New Jersey Iron and Steel Com- where strength is required ; the superior clay and hard 
pany at a contract price of $1,500. 000. The masonry burning make them of high value, because of their 
work of the piers, it is estimated, will cost $100,000 ; resistance to crushing loads. 
the temporary work, $100,000 ; the Harlem pier bridge, It is worthy of note here that in placing enameled 
$1,000,000 ; and the work at Mott Haven. $500,000. brick where they are to be subjected to heary loads, 
This aggregates over $3,000,000, of which amount the care must be used in setting, that the superincumbent 
city of New York is to pay $750,000. force does not press on the outer edge of the brick, as 

The work is in the hands of a special commission the enamel will give way if more than its share of the 
appointed by the Mayor, under a special act of the load is imposed upon it. 
I.egislatnre. It is entitled the Board for the Park A Vll- Probably about one-sixth of the product of the Leeds 
nue Improvement above l06th Street, and inclndes factories is shipped and used in 4tnerica, where they 
the following members : John Fox, president; James may be said to be the standard fot- good, serviceable 
H. Haslin, 8ecretary; Walter Katte, superintending enameled brick, and the elcellent quality to which 
engineer; Almerin H. Lighthall; Peter F. Meyer. they have attained must " �ualed by our American 

.. . . I "  manufacturers before they can justly claim to have 
Cotton mills In Egypt. flrst quality glazed brick. 

In Consular Report 162, lately issued, is a report on It is a pleasure to be able to state that at this time 
this subject by Frederic C. Penfield, U. S. Consul· there are, at least, two American manufacturers who 
General at Cairo, in which he says : I have nearly attained to the excellence of the best 

The success which has attended the establishment of English makers ; in fact, they do equal them in the 
mills in the United States and other countries in the durability of this product, their success in getting clays 
neigbborhood of cotton flelds has suggested to capi- and glazes to fuse being fully up to the English ; and 
talists the practicability of trying the experiment in 'I the only difference in the American and English brick 
Egypt of fabricating the native cotton to clothe the is that our manufacturers have thus far failed in find
people of the country. A company is forming with I lng a clay with all the necesSfJ'Y qualities that will, 
English and local capital to establish at Catroa factory after burning, have a surface as smooth as is the pro
of about 18,000 ring spindles and 500 looms of the neW- I duct of our English friends. The only American manu
est and most approved make, and if the venture pros- facturers who have thus far succeeded in making a 
pers, it is proposed to establish mills at Alexandria and thoroughly good and merchantable glazed brick from 
other points. the standpoint of the English standard are the GriJIen 

The Cairo factory will be under English manage- Enameled Brick Company, of Oaks, Pa., and Sayer & 
lllent, and will be equal in many respects, it is promised, Fisher Company, of New York. The experience of our 
to the most modern and best equipped factories in American, as well as the English man Ufacturers, in 
England An authorization for the undertaking has getting the manufacture of glazed brick started on a 
been granted by the Egyptian government, and assur- successful basis has been fraught with many sad ex
ances have been given that every encouragement will periences, and with them, as with the makers of other 
be afforded the new industry. kinds of brick, t.he working of clays and enamels has 

The demand for cotton cloth in Egypt is-large and been " eye openers," and in all cases success has only 
constantly increasing, while Cairo is a distributing I been attained at a great cost in money and vexation 
point not only for Upper and Lower Egypt, but also , of spirit.-G. B. Engle, Jr.,  before the National Brick 
for the supply of cotton goods to the adjacent coun- i Manufacturers' Association. 
tries. Egyptian cott.on. both brown and white, ,is well i • • • • • 
known to be of excellent quality and can be delivered Prize Cor a Paper on Paint. 

in Cairo at a much lower price than in England; the The Verein zur Beforderung des Gewerbefieisses, of 
rate of wages is also much lower. The Egyptian work- Berlin, is offering a silver medal and a prize of £150 for 
men are clever and easily taught, and the supply of the best paper giving a chemical and physical analysis 
suitable labor is ample. of. the iron paints mostly employed. Very little defi-

In addition to the cost of freight and forwarding ex- nite information is known regarding the application, 
penses on all goods coming into Egypt from Europe, duration, effect, etc. , of these paints, and the paperl' 
there is a duty of about 8 per cent ad valorep' !layable above invit�d should contain (1) a description and 
on all imported goods. These charges will be saved on classification of the paints mostly used, based on a 
the homemade production, as well as the original one chemical analysis. (2) A statement of the materials 
per cent paid on the cotton when it was shipped from and mixtures which form the-most suitable paints for 
Egypt. This saving, coupled with the suitability of application to all kinds of iron. All competitions are 
the climate and the abundance of good labor, furnishes to be sent in by 15th November next. 
evidence of the practicability of the undertaking. • I • I • 

The site of the proposed factory is in the immediate 'fHE Singer Manufacturing Company was incorpora' 
vicinity of the Nile, whence water for all purposes will

i 
ated in 1863, when 21,000 machines had been made, and 

p\, Ql;ItQ.ioed. and the river can also be used for the con now the manufacture has risen to 12,000,000. ' , 
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THE GLYPTODONT. a depressed llattened club, which would have formed 
We are indebted to Knowledge fQr the following �nd a most efficient weapon for a giant. Along the sides 

for our engraving, which is from a photograph taken in of its extremity this club is marked by a number of 
the museum of La Plata. During life the animal was oval depressed disks, showing a sculptured pattern of 
covered with a sparse coating of bristles, which came ridges and grooves radiating from the center, and some 
through the holes'in the plates of the carapace, and of them attaining a length of six or seven inches. From 
seem to have been as thick as a porcupine's quill, while the structure of their sculpture it is quite evident that 
they were probably several inches in length. The oval, during life these disks must have formed the bases of 
depressed, rough disks at the end of the tail carried, huge horns projecting at rig�t angles to the tail, which 
during the existence of this glyptodont, huge horns, must thus have formed a veritable chevaux-de-frise. 
probably very like those of an African rhinoceros. If, as is quite probable, these hQrns were as long w 
Just behind the extremity of the tail is seen the cara- those of the common African rhinoceros, the tail of the 
pace of another glyptodont with a crater-like aperture dredicurus must have presented a most extraordinary 
over the region of the pelvis ; while still further in the appearance as it dragged on the ground behind its 
background are a long row of carapaces belonging to owner (for it is impossible to believe that any muscles 

, other genera of the group. could have raised such a stupendous structure). The 
In this stupendous monster, which measured upward use of these horny appendages is, however. hard in

of eleven feet eight inches in a straight line, the cara- deed to divine, since the creature was amply protected 
pace is characterized by its peculiar humpbacked form, by the underlying bone ; and it is therefore probable 
while its margins lack the prominent knobs character- that they must come under the category of ornamental 
izing those of the preceding group. On closer examina- avpendages. Be this as it may. with its bristle-clad body 
tion it will be found that each of the component plates and horned tail, the club-tailed glyptodont may well 
of the,carapace, instead of being polygonal and marked lay claim to the right of being the most extraordinary-
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was foreseen by E. BecquereL The effect was produced 
by e�su� to direct sunlight only, not to cloud light, 
and that it was due to light and not to heat is proved 
by check experiments, in which no similar result was 
produCl,'d by steel and platinum plates heated for hours 
to the same temperature. The ultra-violet rays of the 
sun have no particular share in causing the phenome
non, which is interesting as showing that mere ex
posure to light in some way alters the condition of 
certain metals without showing any sign to the eye. 

. .... . 
British Soldiers IUust Not Take Palents. 

The British commander,..in:J�hief, with the approval 
of the secretary for war, has lately issued the following 
regulation with regard to patents for inventions : 

" All officers or subordinates holding staff appoint
ments or employed in any administrative, instruction
al, manufacturing or experimental department under 
the war office are to understand that one of the condi
tions subject to which they hold such appointment or 
employment is that they shall not take out a patent or 
seek for provisional protection for an invention with
out first obtaining the approval of the secretary of 

THE CLUB·TAILED GLYPTODONT. (About oue-fifteenth the size of nature.) 

by a. rosette of lines, is rhomboidal and pierced by from looking creature that ever walked this earth during state for war, by application through their re8pl'ctive 
two to five large circular holes. From the analogy of the whole duration of the tertiary period ' commanding officers or heads of their departments. 
the living hairy armadillo-known in Argentina by the - , • I - Each application must contain a general description 
name of peludo, or . hairy animal-it is quite evident Etrect oC Light. of the invention for which protection is desired. Per-
that during life the holes in the plates of the carapace Some remarkable effects of light have been observed mission to patent will not be granted as a matter of 
of the extinct monster, which, by the way, may be by Mr. F, Elfving, and are described by him in the course. but each application will be dealt with accord 
known as the "club-tailed glyptodont," or technically journal of a Finnish philosophical society. It is stated ing to the circumstances of the case. Should 'permis
as dredicurus, must have formed the exits of large bris- that if platinum or b.urnished steel is exposed for sOme sion be granted, it will be subject to the following con
tIes, which were equal in diameter to a cock's quill, time to direct sunlight, the sun creates in them' a con- ditions, from which there shall be no appeal by the 
and were doubtless many inches in length. The whole dition which. though otherwise imperceptible, mani- patentee, either to the treasury under section 27 of the 
body of the animal must, therefore, have resembled a fests itself by the fact that the body has a powerful patents act, 1883, or otherwise. (a) That if it be at any 
gigantic ' porcupine. Still more ' extraordinary· is the attraction for the hyphm of a particular plant, Phy- time desired by the secretary of stat', the patent shall 
conformation of the huge tail, which had a length of comyces nitens. well kilOwn to every plant physiolo- be absolutely assigned to him upon such terms as, after 
about five feet. At its base this appendage was en- gist. This pow�r appears on the illuminated as well full consideration of all t� circumstances of the caSE', 
circled by about half a dozen double bony rings. near- as on the opposte side of the body, and lasts for some he may decide upon. (b) The invention may be 1,lsed 
ly as large at the base as the iron hoopscin the middle bours. by or for Her Majesty's service. and that terms of pay
of an ordinary beer barrel ; their component plates be- The phenomenon is somewhat mysterious; but ment, if any, for such use, . shall be decided by the sec 
ing pierced by the aforesaid holes for bristles. The is not altogether without analogy. It is a well known retary of state, ' (c) In settling terms, either for assign
whole of the terminal half of the tailjs formed by one fact that a number of non-luminous bodies, after being ment or use, regard will be had by the secretary of 
continuous piece of hollow bone, which, if we exclude exPosed to i1luminatiQn, emit light in a manner com- state to any faciIities in originating, working out and 
whales, is one of the most massive bony strnctures in monly described as phosphorescence. Metals do nol. perfecting the invention which the inventor may have 
the animal kingdom, and is almost as much as a man belong to the phosphorescing bodies; but in the case enjoyed by reason of his official position ; and all pay
can lift. Starting at its base in the form of a. nearly in point a '  kind of phosphorescence seems to occur, ments will be subject to the approval of the treasury." 
cylindrical tube, this sheath rapidly expands at the which is not visible to our eyes, yet takes effect upon' In the United States any person in government em
sides and becomes llattened on the upper and lower the plant structure. The phenomenon might be desig- ploy, .soldier or sailor, is free to take a patent for any 
lI1lJ'faces, until at the tip it 1luaJly asSumes the form of nated dark phosphorescence, and the possibility of it invention he, may make. 
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Curiosity 01" PJant Ll1"e. 

I t has been long known, and considered very curious, 
that the two lobes of the leavefl of the Dionrea-the 
Venus f1ytrap---will close over and capture an insect 
that alights on the leaf, and more recent study shows 
that the plant really eats the insect it captures. But 
little is yet known of the nature of the mechanism by 
which it is enabled to do such marvelous work. Dr. J. 
M. Macfarlane has recently diilcovered that leaf blades 

Fig. S.-CRYSTAL CASE WATCH BADE BY JEAN 
ROUSSEAU, ABOUT 1675, 

will not respond to a single touch. No matter how 
severe a single stimulus may be, the blades will not 
close. There must be a second stimulus before an at
tempt at closing is made. B u t  even here the stimuli 
mUl't have an interlude. If the two stimuli follow 
cloSely;, no response follows. Dr. Macfarlane finds that 
there must be a period of nearly a minute, fifty or sixty 
seconds. between the two. There is, however, some 
variation under different temperatures. The effect of 
the first tonch or stimulus will be retained for some 

opened and let it out again. Dr. Macfarlane finds about the year 1600. The outer case is made ' in open 
that when it catches. an insect, it remains closed over it work design, so that the sounds from the i1triking de
for twelve or fifteen hours-long enough to consume it. vice may be emitted. The numerals on the dial are 
It takes eight or ten hours after an insect is caught like those used at present. The diltl is of eilver, and, 
before the acid-which in Drosera Mr. Darwin found like all watches uf early date, there is only one hand. 
analogous with pepsin, the leading destructive ele-' The movement appears to have been practically the 
ment in the Irastric juice-flowed evenly over the same as that used to-day ; but the incompleteness of the 
whole surface of the leaf. The leaf surface is subject mechanism makes it impossible to describe it fully. 
to stimuli equally with the ha, ir.-The Independent. Coming down to a later period, we have a ra-

• '.. • markable specimen of horo-
NOTABLE AND CURIOUS WATCHES. logy in .the watch shown in 

The display of watches in the Swiss section at the Fig. 3. The case is of quartz 
World's Columbian Exposition formed the most con- crystal, cut in the shape 
spicuous part of the exhibit of that coun try, and con- of a cross in a most perfect 
sisted largely of watches of high grade llIovements in manner, the corners being 
cases set with precious stones or ornamented with beveled with the exactness 
enamel and other high class work. There wat! also an ' of machine work. The two 
interesting exhibit showing the progress made in sectiolls of the caSe are held 
horology. The exhibit of Patek, Philippe & Oom- together by a gold clasp, and 
pany, of Geneva, was especially rich 
in historic watches, of which the 
following formed part. 

Fig. 1 shows the first known 
watch. The outer case, which con
tains the movement. is represented 
as open, so that the dial can be 
seen. The peculiar key used to 
wind the watch is shown at the 
side. This watch was made in 1074 
by Hassan Emin. Nothing further 
is known of · the wat.ch, or who 
HaAsan Emin was, or where he 
lived. That he was a most excel
lent watch-maker is shown by the 
remarkable quality of the work 
in the movement. The case is of 
bronze, worn and indented by age, 

Fig. I.-WATCH MADE BY HASSAN EMIN, IN 1074. 

and is cracked in places, one crack near the hinge the inside is hollowed out of the crystal to admitl 
being shown in the illustration. . of placing the movement. The case opens and tutns 

Fig. 6.-NURNBERG EGG, lIADE 
ABOUT 1550. 

It is evident the outside of the case was ori- on a hinge at the top and the movement iil reached 
ginally ornamented in elaborate Arabic designs, by lifting it out of the cMity in which it fitll. The 
but this ornamentation is nearly all worn off, movement ill made iu the irregular shape of a cross 
and �the fire gilt which covered the calle has and is of the fusee and chain des.ign, without hair
disappeared, except in the depressions, where spring or other timing device. All the gold work is 
it is still bright. The figures on the dial are elaborately engraved. The shape of the watch shows 
also in Arabic. There is one hand, and this is the ecclesiastical tone of the age in which it was made 
heavy, giving the watch much the appearance and the motive of the engraving is in keeping with 
of an inexpensive compass. In the back of this sallie spirit. The watch is in excellent running 
the case is a hole through which the key is order. It has much historic interest, ail it wail mads 
passed to wind the watch, and the key, as seen by Jean Rousseau, gr.eatgrandfltther of the ratbom� 
in the illustration, is of the crank style so exten- philosopher. It Was made rmmtlwber� about 1675, li.nd 
sively used not many years ago in winding the is especially mentioned in tbe . inventory of the pro
old-fa.shibned weight clocks. The movement perty of its maker. This watch has been on exhibi
can be taken out of the case, and, when exam- tion in Geneva. for a great many years, and the face of 
ined under a glass, is found to be in a fine state the crystal has been somewhat scratched by constant 
of preservation. The wheels are engraved in dusting, but the back remains finely polished. 

("�"\,�" Arabic designs and the whole movement is of Napoleon's watch, shown in Fig. 4, is scarcely a cen· 
. brass, protected by a very fine quality of fire . tury old ; it is in a fine state of preservation. It was 

four minutes. The second excitation, if made after gilding. No gold was used in the watch proper, and I made in Paris, and has the modern bridge verge escape
that, stands as an original motion, as a parliamenta-

. 
there is no silver further than the plate on the back '

I
ment and iS in

.

excellent

. 

running order. The engine turn
rian might say. Those who are fond of speculating of the movement, which is elaborately engraved with ing on the back of the case is quite sharp, a.nd is peel;!' 
on the " motives " of plants will see in this a- wonder- I Arabic designs. The movement has a fusee and string-, liar in that it starts on an eccentric from near the 
ful provision of nature, more wonderf ul possibly than · without any other timing device than a pin fastened bottom, instead of from the center. The movemei)t 
anything that has yet been brought out in connection 1 to the bridge, and {)n which the balance bars heat. is in the shape of a Grecian urn, and the dial is on 
with plant life. Knowing now, as we do, that the leaf The face is elaborately engraved and the movement the face of the urn. The watch is owned in this 
closes on the insect for the purpose of eating it, there is complete, so that the watch runs when .wound up. country. An interesting bit of history att<tched to 
should be some way of discovering , whether that Fig. 2 illustrates one of the first striking watches ever this watch is that when Napoleon was campaigning in 
which alights on the leafs surface is eatable . or not. It made. This specimen bears the name of Quare, of Holland, and was out driving, the horses became 
has no eyes to see with, so it cannot tell whether i t  i s  London. It is a curious and rather rough piece of frightened and were about to dash into a river, when 
a piece of wood, stone, or other inorganic material mechanism, which is now incomplete. - There is no date a man sprang at their heads and stopped them. 
that is tempting it, as a living creature could. Such on the watch, but it is supposed to have been made Napoleon offered the man money, and, wht'n this was 
material falls, and remains declined, political p08ition. 
still on the leaf. But an . . .. " The man also declined 
insect struggles, and by this. Taking this watch 
this struggle the plant re- from his pocket. Napoleon 
ceives intelligence that it ." gave it to him, telling him 
is a living thing. Here , 

.' to keep it to remember the 
also may be seen the ad- circumstance by. 
vantage of a brief inter- Fig. 5 shows what can be 
lude between the stimuli ; accomplished by a com. 
a piece of gravel might re- b i n a t i o n  of ingenuity, 
bound-might make two skill, and persistency. lt 
stimuli close after one an- is a watch made almost 
other. An insect would wholly of w o o  d, by .a 
wait a short time to collect watchmaker who was con-
its senses, and formulate 
some plan of escape. It is 
very clear tha.t this ability 
to discern between the ani
mate and inanimate saves 
the plant from a great 
amount of useless labor. 
The discovery of Dr. Mac
farlane is probably the 
most wonderful of all won
derful things that have 
b e e  n discovered in the 
behavior of plants. Mr. 
William Caaby had al
ready discovered that if a 
leaf had been " fooled " 
into closing over a piece or 
inorganic matter, it soon Fig. 5.-WATCH BADE ENTIRELY OF WOOD AND IVORY. 
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victed of some crime and 
sent to Siberia by the 
Russian government. The 
convict made this .watch 
to while away his time, 
and was pardoned because 
of his work. The only tool 
that he had to work with 
was a penknife. Irregular
ity in the work can only 
be discerned by examin
ing it with a glass. Never
theless, it is remarkably 
accurate, and the watch 
runs and keeps fair time. 
The wood used was box
wood. The numerals on 
the face are small pieces of 
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ivory. inlaid. The dial wheels are of ' ivory, and ing at the Edison claim, that it covers only two elec- stand how to make the adju*nent so that it could be 
are set on the face of the dial. The hour, minute, and trodes which contain one or more contacts of inferior of use forspeech transmissW8t his apparatus was of no 
second hands are of tortoise shell. The second dial is conducting material, upon which the pressure is va- valu� as an anticipation. Berliner's patent was filed in 
recessed on the lower part of the main dial. The ried by the motion of a diaphragm. Now there is a the United States Patent Office June 4, 1877, and, so 
wheels and platfls of the movement are of wood, while clean cut class of carbon transmitters that would not far as its functions are concerned" may be regarded as 
the pinions, balance, cylinder and escapement wheel seem to fall within the scope of this language, namely, Reis' transmitter with the button screwed to the pro
are of ivory. The ratchet spring is of wood The a modification of Hunning's, wherein carbon granules per point of adjustment. This explanation gives point 
plates are held together by wooden pins and the may be placed loosely in a receptacle which is vibrated to the terms in , Berliner's claims, " electrodes in con
balance bridge by ivory screws. The key with which by the action of the diaphragm, 3ud the resist&nce of stant contact. " It will be 'noted that BerlinE-r's 
the watch is wound is made of wood with an ivory tip, which varies 'during the motion of the diaphragm, method claim is limited to a variation of pressure be
and is made like a modern ratchet key. The winding merely by the shaking up of the particles. A trans- tween electrodes in constant contact. It is, therefore, 
" square " is of oblong shape. mitterof this type has been recently patented by an an interesting query whether this alleged dragnet 

This ingenious watchmaker also constructed the box enterprising inventor outside of the Bell fold. claim would cover a type of the H unning's instrument, 
in which the watch is contained. All the joints are The Berliner patent contains the following claims : above referred to. But a very interesting question 
perfect, so that the box is practically dust proof. Lit- arises in the Berliner patent by reason of a de-
tIe is known of this convict further than that his name cision of the Supreme Court of the United States 
was Tagansog. in Miller et al. 'os . .Eagle Manufacturing Company, de-

A large watch having a striking mechanism, and cided January 8 of this year, and which was referred 
known as the Nurllberg Egg, is shown in Fig. 6. It to in the recent article in the Electrical Review above 
has no hairspring. Pins are provided as a timing de- noted, which contains the following syllabus : 
vice to accelerate or make the balance run slower. " The re!lult of the authorities on this point of law is 
There is a fusee with a string. It dates about 1550, that no later patent can be issued for an invention 
but there is no name or inscription giving its date or actually covered by an earlier patent, especially to tbe 
origin. same patentee. although the terms of the claims in the 

••••• 
The Carbon Telep hone Patent.. 

There have been many inquiries as to the patent 
situation in the telephone art. There is a general ap
prehension that the American Bell Telephone Com
pany has the art bottled up in some mysterious way, 
but why or how the general public does not seem to 
understand. 

The Berliner and Edison patents have been pub
lished in full in this journal in the issues for N ovem ber 
28, 1891, and May 14, 1892. As stated in a brief resume I 
of the situation in the Electrical Review for March 21, ' 
1894, magneto telephony is open to the public, and, 

�r short line work, this will undoubtedly be found to 
answer sufficiently well. For local service, as between 
the several rooms of a building where outside noises do 
not interfere to any considerable degree, simple mag
neto instruments connected to a wire strung through 
the several rooms, provided with a simple push button 
and bell, will be found to give good service. As such 
instruments of the standard Bell make can be bought 
for a low figure, those who would be satisfied with this 
style of service can easily install their own equipments; 
but in cases where there are interfering noises mag· 
neto instruml'nts of ordinary construction, when act
ing as transmitters, cannot be expected to yield satis
factory service, and this is where the variable preslSure 
patents of Edison and Berlinger cut an important 
figure. For the benefit of such of our readers as may 
not know the scope of the claims in theee patents we 
will refer to them briefiy. 

Patent No. 474,231, granted to Thomas A. Edifwn, 
May 3, 1892, contains the following claim : 

.. In a telegraphic apparatus operated by sound, the 
combination with the diaphragm of one or more con· 
tact points of plumbago or similar inferior conductor 
in the electric circuit, whereby the rise and fall of elec
tric tension is proportionate to the pressure exerted 
upon the said point or points by the diaphragm, sub
stantially as set forth." 

The·invention contained in this patent was patented 
in a DUmber of foreign countries-England, Canada, 
France, Belgium, Austria-Hungary, Italy, Germany, 
Spain, and RU!lsia. Under Revised Statute 4887, 
" every patent granted for an invention which has 
been previously patented in a foreig� country is lim
ited to expire at the same time with the foreign pat
ent, or if there be more than one at the same time, 
with the one having the shorter term." 

The term of the British patent is 14 years. The Brit

Fig. 4.-NAPOLEON'S WATCH. 

two patents may differ and the later patent may contain 
the broader claims, unless it distinctly appears that the 
invention covered by the later patent was a separate 
invention, distinctly different and independent from 
that covered by the first patent. It must contain 
something more than a mere distinction of the breadth 
or scope of the claims." 

Now, inasmuch as Berliner patented a telephone 
November 2, 1880, No. 233,969, showing and describing 
exactly the same apparatus as is shown and described 
in the above quoted patent, but in which a claim both 
for the apparatus as a receiver and for the system of 
transmission were claimed, it would seem that the 
later patent would be void. 

" 1. The method of producing in a circuit electrical There is another interesting patent which those en� 
undulations similar in form to sound waves, by caus- tering this field should consider, and that is a patent 
ing thE! sound waves to vary the pressure between of Berliner bearing upon the use of an induction coil 
elect.rodes in constant contact, so as to strengthen and for raising the tension of line current. The original 
weaken the contact and thE-reby increase and dimin- ' patent is dated January 15, 1888, No. 199, 141, and con
ish the resistance of the circuit, substantially as de- tains five claims limiting the invention to a receiver 
scribed. located in a circuit containing It galvanic battery 

.. 2. An electric speaking telephone transmitter which is acted upon inductively by the line. This pat
operated by sound waves and consisting of a plate ent was reissued December 14, 1880, and the following 
sensitive to said sound waves, electrodes in constant broad claim was introduced : . 

contact with each other and forming part of a circuit " A  telephone transmitter which oper�tes to Tary 
which includes a battery or other source of electric the ' resilStance of the circuit in which it is placed 
energy and adapted to increase and decrease the re- without interrupting it, in combination with a local , 
sistance of the electric circui� by ,the vltriation in pres" battery, a' short primary circuit of ,an inductorium ' 
sure between them, caused by the vibrational move- which includes both, and a secondary circuit of said 
merit of said sensitive plate. inductorium proceeding toward the distant station." 

" 3. The combination with the diaphragm and vi- Inasmuch as this patent will not expire until next 
bratory electrode of a rigidly held opposing electrode January, it stands glowering upon the unhappy in
in constant contact with the vibratory electrode, sub- fringer. Whether, in view of the fact that the reissue 
stantially as described. ,was not filed until almost two years had expired, dur-

" 4. I n  a, telephonic transmitter, a vibrational plate ing which the telephone art had made great progress, 
made concave for condensing the sound, substantially this reissue claim would be sustained is open to quel'l
as set forth. tion. The law in regard to reissues has grown very 

" 5. In a telephonic transmitter, a vibrational plate strict in late years, and where they have been taken for 
provided with one or more apertures, as the purpose of expanding the claims after the 
and for the purposes set forth. progress of the art had pointE-d out tlie value, 

" 6. A speaking telephone transmitter, of the expanded claims, they have been held 
comprising a diaphragm or disk sensitive void. 

' 

to sound waves, combined with a rigidly It will thus be seen that, so far as the use of 
held but adjustable electrode in contact the transmitter is concerned, the chances are 
with the same, whereby the electric cur" ' strongly wit.h the public and with the infring-
rent is transformed into a series of undu- er, though he may be put to the very serious 
lations corresponding with the vibrations inconvenience of a protracted legal controversy 
of said diaphragm. " with the American Bell Telephone Company. 

The apparatus described in this patent Those who contemplate the use of a number 
does not contain carbon or any form Of of lines radiating to a central point, where 

ish patent, theref(}re, expired Juiy 30, 1891. It 
will be maintained, however, in the interest 
of the Edison patent 'and of the Berliner 
patent, hereinafter more fully noted, that the 
ordinary construction of the above quoted 
statute is not a proper construction, and that 
the words " previously patented " in the statute 
Qlean not previously to the date of the United 
States patent, but previously to the date of the 
United States application, and the application 
was filed in the United States Patent Office July 
20, 1877. This matter as to the meaning is, pend
ing in the Supreme Court of the Unit� States, 
and is expected to be heard in the fall. It has 
been Mid that the American Bell Telephone 
Company and the General Electric Company, 
both of which have great interests at stake in 

Fig. 2.-0PEN WORK STRIKING WATCH, BADE ABOUT 1600 BY QUARE. 

operators can be employed to shift the con
nections so as to connect together different 
subscribers, will have another serious problem 
to confront. There are a great number of 
switchboard patents covering the various de
tails of a cent.ral station which must of neces
sity be carefully avoided. Thes,e inventions 
are exceedingly complicated, by reason of the 
number of connections to be made, and cannot 
be considered here. One who expects to ac
complish what is now done in the telephone 
central station without colliding with some of 
these patents will assume a burdensome task. 
The:e are some things, however, that may be 
taken for granted, and that is there were 
switch boards for connecting any of the various 
lines entering a common office in use long 

the decision, are, in reality, defending the case. What 
the decision will be cannot, of course, be prophesied. 
The almost universal construction heretofore put upon 
the language of the statute is that the term " previously 
patented" means that the date of the foreign patent is 
prior to the date of the United States patent. Under 
this constrnction the Edison patents would be void, hav
ing in reality expired before they were /rl'anted. Those 
who are contemplating using carbon telephones, how
ever, should bear in mind that the question is not de
finitely settled, and will not be until the Supreme Court 
rende1'8 its decision. It will be noted, however� in look-

carbon; it is simply a metallic contact between a before the days of telephony. The types of switch
diaphragm and a metal button, and its action as a boards used in telegraphic serviCe could probably 
transmitter is preCIsely what happened in the trans- be improved so as to yield fairly good results, which 
mitter of Philip Reis when the adjusting screw would perhaps enable a small central station to be con
of his notable instrument was in contact with the ducted; but in this respect we can only caution the 
diaphragm. Those who are familiar with Reis' inventor to bear in mind that he will have a large 
efforts remember that he was long anterior to number of patents to consider before he can feel at all 
Alexander Graham Bell in point of time, but that satisfied that he is,  not treading upon the toes of some 
his efforts were held to be no bar against BE-II's patent, one who was earlier in the field.-Electrica.l Review. 

for the reason that he only got occasional words trans
mitted when his apparatus happened to be in the pro
per condition of adjustment, and 80i he did not under· 
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SCIENTISTS are of the opinion that some icebergs 

last for two hundred years. 
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substitute for the sun bath. A closet of suftlcient' siZe' within a mile, the vibrations of the screw propeUer are 
to accommodate a person, constructed of, pOlished d�tected and transmitted to the signaling station. 
nickel to give a good reflecting surface, is fltted up . Electricity has further been used in the industri;l.l 
with a number of sixteen candle incandescent lamps, processes of engraving, bleaching, dyeing, the redue
so arranged as to take up the least possible room and tion of ores, and the purification of metals. Mainly by 
afford the largest possible radiating surface, while the its aid, aluminum can now be produced at a price which 
temperature can be regulated by passing the current is no longer prohibitive. Prior to 1800 it sold at three 
through a resistance coil. As the temperature in the hundred and sixty shillings per pound; by 1862, it had 
inclosure can be raised in ten minutes to a hundred and fallen to twenty shillings per pound, while now it costs· 
fifty dQgrees Fahrenheit, the result is equivalent to a only a shilling or two. The cheapest chemical methods 
combined light and vapor bath. The skin is browned of producing it cannot compare with the electrical. 
as if by sunburning, and the effect is claimed to bemost By the use of electricity for welding what is in effect a 
salutary. 

' 
new power has been put into the hands of mechanicians 

Remarkable Applications of: Electrlelty. 

Although moderu scieutific iuvestigators have de
voted much atteutiou to electricity, we are probably al! 
far as ever from kuowiug what this mysterious power 
really is. All that has beeu obtained is a fairly com
plete kuowledge of its ways of workiug, aud with this 
kuowledge has come a rapid extensiou of its iudustrial 
applications, siuce it has been found to be a natural 
force which is pre-eminently adaptable and easily con
trolled. Great improvements may confidently be 
looked for in the near future, especially in the cheap
ness of its production, and there is the possibility of 
discoveries which may appear to us as wonderful as the 
telegraph and telephone when these were first intro
duced. Even now, when electrical engineering may be 
said to be but in its infancy, electricity is being used in 
a great variety of minor ways, besides its more promi
nent uses in telegraphy, telephony, and public and 
private lighting. As a motor power it is rapidly taking 
the place of steam for putting in motion machinery of 
all kinds, though as yet steam power has to be used, 
in the first instance, for its production. 

It would be impossible, within moderate bounds. to 
enumerate all the different purposes for which elec
tricity is actually being used, or for which it has ex� 
perimentally been found suitable, though not yet put 
into actual use, and only some of its more interesting 
applicatious are here referred to. 

The use of electricity for .household purposes has 
hardly got beyond the experimental stage, save in the 
department of lighting; but enough has been done to 
show what a transformation may be worked by its aid 
when it will be possible to have houses heated by it. 
Then the mere turning of a switch will suffice; and the 
current, passing through a suitable heater, which may 
be as ornamental as means and taste permit, or, if de
sired, entirely concealed, will do the rest, superseding 
fires, with all their attendant trouble, smoke, and dust. 
With regard to cooking, there are numerons appliances 
already devised, and only waiting for the cheapening 
of the current to be widely taken advantage of. Each 
cooking utensil, being constructed with the heating 
coil as part of it, is its own stove; and the whole array 
of pots and pans need only to have the connection 
made, and the cooking can go on under the most perfect 
control Some of the possible arrangements even ap
pear to 'put a premium on laziness, for, with the food 
put in the cooking utensils at night, and the necessary 
conn�ctions made, the turning of a switch in the morn
ing in the bedroom stal'U1 the cooking of the break
fast. 

A New York la:dy is said to have socontrived matters 
tIiat she can, before getting out of bed, start a fire in 
the kitchen by turning on the current; and when she 

. comes downstairs finds the kettle boiling and the place 
comfortably warmed. 

' 

The heating powers of the electric current are also 
turned to account for raising to the desired tempera
ture hand stamps, curling irons, branding irons, and 

'the like; while in large laundries electrically heated 
irons have been found very economical, as they main
tain for hours at a time the exact amount of heat suit
able for the work, thus saving the ironers much time 
and trouble. 

The electric light lends itself admirably to household 
decoration. Among other curious displays is a table 
decoration in which jelly is illuminated by a light, 
shining through the mass from the center; and when 
the dish, at first 'hidden by a silver cover and a mass of 
flowers, is suddenly uncovered, the effect is very strik
ing. Edison is said on one occasion to have had on the 
table an aquarium in which were gold fish, each of 
which had in some way been made to swallow a tiny 
electric lamp connected with a dynamo by a hair-like 
wire passing out of its mouth. When the current was 
turned on, the fish presented a strange appearance, 
their delicate bodies showing all the minute details of 
their anatomy. The use of very small secondary bat
teries provides means for startling effects in personal 
decoration, by lighting up jewels and flowers, as has 
been largely done on the stage; and even walking-sticks 
have been furnished with small incandescent lamps. 

Medical scier.lCe has called electricity to its assistance 
in many ways. Varions surgical instruments are heated 
by it; and the use of very small incandescent lamps, 
which give out practically no heat, permits more ex� 
tended examination of internal parts than is possible 
in any other way. The nse of the microphone has re
vealed sounds in the heart, lungs, and other organs 
which have hitherto escaped the most sensitive ear 
using the ordinary instruments. In Rnssia a lady was 
saved from premature burial by means of a micro
phone placed over her heart, which enabled a medical 
mali to detect a faint beat, which had escaped the or
dinary tests. 

Though recent experiments have demonstrated the 
absurdity of much that passes for medical use of mag
netism, electricity has been employed as a curative 
agent in various ways. One of the most curious is the 
electric light bath. The virtues of sunlight are well 
known, and there is supposed to be sufficient similarity 
between the light of the sun and the electric light to 
make the electric light bath serve as a readily available 

Another recent development is the use of electricity and constructors. It was formerly considered that 
as a local. anresthetic. Painless operations have been only iron, steel, and platinum could be flrmly welded, 
conducted under its influence, and similar applications while now nearly every known metal and alloy has 
with suitable apparatus have induced cessation of pain been successfully welded by the help of electricity. 
in acute tic douloureux. Remarkable cures have also \' An electric ventilator has been devised for supplying 
been obtained in such painful maladies as lumbago buildings with fresh air, cold or warm, as may be de
and rheumatism by simply pressing a small, specially sired. An electric motor sets the ventilator revolving, 
shaped incandescent lamp on the skin over the se. of ' and the revolution sucks cool air in, When warm air 
the pain. is desired, a current of electricity is sent intoa network 

It has been found that sufferers from " shaking of fine wire, through whieh. the air must .pass, heating 
paralysis " are much better after a rough railway jour- the wires, and these impart their heat to the air. 
ney; and the late Dr. Charcot, of the Salpetriere, Paris, For the detection of underground ores an " electrical 
the famous specialist in nervous diseases, applied this findel " has been devised. The mechanism of this in- , 
principle in the construction of a bed to which a rapid strument includes a telephone, which is silent in the 
vibratory movement is given by means of electricity; absence of metal or magnetic ore; but if such be pre
and this shaking, which to a person in good health sent, induced currents arise, which produce sounds in 
would be intolerable. proves quite enjoyable to the the telephone which are recognizable by experts. 
paralytic subject, who appears to be refreshed by it. What should prove a most useful industrial develop
Another French physician has devised a vibrating hel- ment is the application of electricity to the cleansing 
met for the cure of nervous headache. It is constructed and preservation of boilers. The method employed is 
of strips of steel, put in vibration by a sma11 electro- the sending of currents periodically through the sheH 
motor, which makes six hundred turns a minute. The of the boiler. By this means the scale formed on the 
sensation, which is not unpleasaut, produces drowsi- shen and tubes is disintegrated and easily removed.
ness; the patient falls a!!leep under its influence, and Chambers's Jou1·nal. 
awakes free from pain. An American inventor has -----_.�'H.�' •• ------
brought out a rocking chair actuated by electricity, 
and the sitter can at the same time receive gentle cur
rents by grasping metal handles or by resting the bare 
feet on metal pedals. 

Coloring Gelatlno-bromlde Prints. 

The .Lirchiv gives the following plan for getting dif
ferent colors on bromide prints . .  The prints are feebly 
developed with eikonogen, fixed, washed, and then 
immersed in a solution of : 

Nitrate of lead. . .  . .  . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  4 partB. 
Red prussiate •• , . . . .  . . .  . . . . . • • . . . . . . • . . .  . .  . . . . . . . .  . .  . .  .. 6 " 
Water. . . . . . . . . .. . . . . . . . . . . . . . . . . .  100 " 

This bleaches the image, which may then be colored 
thus : 

Brown. 
Schlippe's salt. . . . . .  . .  . . . .  . .  . . .  . . . . . . . . . . . . . . . . .  . . . . . .  . . 10 partB. 
Ammonia . . . . • • •  o' • • • • • • •  • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • 5 " 
Water . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . .  150 .. 

Yellow, 
Neutral chromate of potash. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  " parts.  
Water . . . • • • . • . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 100 .. 

Green. 

Remarkable results have been obtained from experi
ments regarding the influence . of electricity on the 
growth of plants. Professor Spechneff, at Kiev, by an 
arrangement of poles connected by 'wires, condensed 
atmospheric electricity over the inclosed area; and the 
ordinary grain crops grown within the inclosure showed 
an increase of from twenty-eight to fifty-six per cent in 
the weight of the yield of grain, and from sixteen to six
ty per cent in the weight of the straw. Potatoes showed 
an increase of only eleven per cent, but they were from 
a parasite which devoured the unelectri1ied crop. By 
exposing plants at night to the electric light, thus sup
plementing sunlight, assimilation and growth became 
continuous, with consequent great increase in the pro
duce; but it has to be noted that, as in plants under Immerse the ye110w prints in : 
normal conditions, assimilation and growth alternate 
at different periods of the day, the great development 
of tissues under the double influence cannot be en
tirely beneficial. Professor Spechneff also tried the 
effect of electrifying seeds before planting, and found 
that when they were subjected to the current for only 
two mimltes the rapidity of their growth was nearly 
doubled. Electrifying the earth in which vegetables 
were grown had also a prodigious effect, the harvest of 
roots oeing four times superior to the ordinary, and 
that of the leaves, etc., two or three times. 

In France the De Meritens system of treating wines 
by passing currents of electricity through them has 
been officia11y tested and reported on favorably. This 
treatment is found to me110w and preserve healthy 

Iron perchloride. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  1 part. 
Water . . . . . . . . . . . . .. .. · . . . • . . .  , . . . • • • • . . . . • • • • • • • • • • • • • . .  10,partB. 

Red. 

Immerse the ye110w prints in : 
Chloride of copper. . . . .  . . . . . . .  " . . .  . . . • . • • • . • • • . . • • • • •  1 part. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 parte. 

Nickel Grf;en. 
Chloride of nickel. . . . . . . . . . . . . . . . .  ' . . . .  . . . . .  . .  . . . . .  . •  1 part. 
Water . .  . .  . . . .. . . . . . . . . . . . . . . .  ; . " . . .  . "  . .  , • . • • . . . . • • •  10 parIIs. 

Orange. 
Mercury bichloride . • . •  ' . . . . . . .  . . . .  . .  . .  . . . . . . . . . .  . .  . . . . ' 3 parts. 
Pot&ssiumiodlde . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . .  4'5 " 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  100 

. . . ' . 
Altllnln ulD Boats and Sleds. 

wines, and to arrest deterioration in those beginniug Mr. Wellman's American polar expedition, which is 
to give way. Alcohol has also been experimented with, now about to leave Norway for the Arctic seas, makell, 
showing a considerable hastening of the maturing pro- according to Industries, a new departure in Arctic 
cesses, the objectionable fusel oili, which render new voyages. Both the boats and sleigh!! with which the 
spirits almost undrinkable, being rapidly converted party is equipped are constructed of aluminum, and 
into complete alcohols. Another industrial purpose to thereby considerably reduces the weight which the ex- . 
which electricity has been applied of late is tanning, ploring parties wiU have to carry. The boats are three 
in which it much shortens the time required in the in number, and are built on the lines of the surf-boats 
ordinary way. Some measure of success hail also at- of the United States Life Saving Service. They are 
tended experiments in purifying sewage by its use. of about the same capacity as ·tho�e used by Sir E. 

The weH known attraction which light has for fish Parry in the 1827 expedition, but, instead of weighillg 
has induced ingenious fishermen to utilize the electric 1, 700 pounds, only weigh some 350 to 400 pounds apiece. 
light as a bait, and it is said that this never fails to The lJ,lulllinum used has a tensile strengt.h of 54,000 
bring together large shoals of fish, which swim round pounds per square inch, and the sides of the boats are 
the illuminated globe, and are easily caught. so hard that it i¥mpossible to puncture them with re

The ingenious Yankee is never behindhand in odd peated blows of the hammer. The sleighs are also 
adaptations, and a patent has been taken out in the made of aluminum, and consist of sheets of well-tem
States for a mechanical pickpOCKet and coat thief de- pered metal, weighing about 26 pounds each, with a 
tector-an electrical apparatus which automatica11y carrying capacity of 1,000 pounds. Each sleigh, in ad
rings an alarm be11 when the bearer'!! personal property dition, is fitted with a watertight case of the same 
is tampered with. Another inventive genius so com- metal, weighing an additional 40 pounds, which has a 
bined electricity and photography as to secure a flash- sufficient displacement to carry the sleigh p.nd its en
light photograph of thieves at work in his office. When tire load, so that they can run through slush, or be 
they opened a glass case they completed an electric used as boats in open water wit'hout damage to the 
circuit which exposed the camera, and simultaneously stores. 
kindled the flash-light, to the great alarm of the depre- Another novelty is the use of saccharine in the place 
dators. of sugar as a sweetening substance. Although a few 

There was recently exhibited to the Royal Society an ounces of saccharine may be the equivalent of two and 
automatic harbor watchman, named the " hy'dro- a half barrels of sugar, so far as s weetening power is 
phore," which is so constructed that when · a torpedo concerned" it is certainly not its equivalent as a food 
boat approaches within half a mile, or a man-of-war ·stuff. 
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UCDTLY PATENTED INVENTIONS. 
1l!l1&Iineerblg. 

. 8'1'lUM GENEBA'l'OR.-Ale:xis F. Gillet, 
Keamet; Neb, Thili generator (Jomprll!ee a lire box on 
which is Blijlpdtl.!d a Shell iii w1!ich is Im'llIlged a (JoU of 
pipe connected with a water supply, a steam gettl!tating 
block being conneeted with the discharge end of the coil 

.and having a continnons water channel at the end of 
which is a steam chamber, there being a cheek valve iii 
the discharge end of the coil of pipe, and a second check 
valve in its inlet, with a water preasure regulating valve 
in front of the latter. The arrangement is snch that 
steam is generated in just the proportion that water is 
f<JlCed or Inpplied to the block, the volume and preasure 
of steam being governed by regulating the water Inpply, 

. and the (JonHtrnctlon IH!!ng vert safe, Hlmple, and _ nomkal. 
tlRtDGE GATE.-Benjamin Moore, Chi

ca"uo, tit '!'hili ItlTenfm liaS del!igtled a simple IDeehatl
ism for ose in connection witli lini §win� iJrldgaj til 
automatically close the approaches wben the bridge ill 
swung out of alignment, and automatically open the 
gates when the bridge is brought into normal position. 
The Improvement operates without regard to the direc
tion in which the bridge is turned, and the construction Is 
simple, inexpensive, and not likely to get out of order. 
The @a� aN DpI!I'ated by the depressing of cranks dellfeaee.i iIy lli� iletllw of the IJtIdge, II eMilio 8baft being 
journaled, and the crank carrying a roiler exteriding InW 
the path of an inclined block secured to the nnder side of 
the bridge. 

Aa;rlenltnral. 

BAND CUTTER AND FEEDER F O R  
Tl1lWullll'G MAOIlDIlIIs.---George D. Lamm and William 
Sicard, Ackley, Iowa. 'l'bIs Impl'OVllment ll! adapted for 
connection with the ordinary tbJ6shing machine framal!, 
the cutting and feeding mechanism' having a conveyer 
1'rlI.Ifie f_1Id In �ons adapted to be folded np and un
der the front eiid bf the tbraI!her frame proper in com
pact form, to facilitate carriage froui place to plllOO. The 
cntting blades are also arranged so as to have olie or 
more of them passing through the sheaves at all times 
dnring the operation of the machine, there being also 
suitable shields or protectors for the blades, to prevent 
injury thereto and the grain from being carried over the 
cntter shaft. 

COTTON SEED CLEANER AND SEPARA
'l'OB.-Jame8 W. !lmith, Rome, Os. The !leed-receiving 
chamber of this macWne has M Its month too dl.t!charge 
end of the hopper, into whiCh is projected B blMtway 
connected with a blower, the blastway having its upper 
wall formed of a member hinged at its upper end to the 
hopper, wliiie lidjtiHting devices are connected to the free 
end of the hinged member, W-hllfljllt it!! low ... end can be 
set to adjust the lower opening of such bialltwa),. Tho 
machine effectively clea. the seed and separates there
from gravel, iron ore, nails, etc., the foroo of the blast 
being readily regnlated. ' 

FEED MILL.-John O. Smith, Nash
viliEil TIlDtl. ThIt! ll! an improvement in mills for grind
ing com, corn cobs, on Bakll; Ilild similar hard and tough 
food products, the mill being very strong Illid inelEpeIl' 
sive, and so made that it can be operated with compara
tively little power. The revoluble knives are so ar
ranged that they may be reversed or renewed when ne
ooMary. 

:RAT'1'iiE RAKlll.-Richard Keeling, Wal
halla, North Dakota. The ConStructlOIl of this rake Is 
such as to dord a much larger surface for the exit of 
grain upon the lower stretch of the rake than at tbe up
pe�. surface or top stretch, thus permitting the material 
failing iiP�tl the .rake to qnickly leave it, and preventing 
the straw froni WiliiIitlg Ilfuojjd the Nllera or drnms car
rying the rake. 

a groove or channel for the reception of any substance 
which may run from the inner face of the cover, 80 
that when the cover is removed from the veeeel all drip 
will be prevented. 

BERRY CRATE.-Peter A. and Robert 
s. Wlmbrow and Harry P. Dale, of Whaleysville, Md. 
This crate is made of horizontal ran. or bottom strips, 
vertical and parallel side or slat !stripe, and horizontal 
top strips, the vertical side stripa being' made of veneer 
and being qnite thin and flexible. The construction is 
such that utrongand llght crate is made at a moderate 
cost, and one whiCh wlll lwid the berry baskets withont 
injuring the berries. 

NECKTIE. - Gustave Selow!lky, New 
York City. This tie is so made that money and other 
valuables may be conveniently and securely carried In it . 
The Improvement may be applied to .. Tecks," .. four
in-hands," " puffe," and other forms of scarfs, and 
comprll!el a pocket in the lower portion of one apron or 
OOd, the pocket being closed with. a flap. The appear
ance of the tie ll! not injured, aild the weight of the 
contents of the (pocket tends to hOld the scarf or tie 
down, 80 that no fastening is nero ed for this pDrpOIe. 

CHALK SHARPENER. - George Hay, 
Pl9to1l, Canada. To smoothly sharpen chalk for cloth 
cutters' 1lllIi, and l'9IIlove the cnttings or dust, this In
ventor has desu,ted a simple and eIIIcient device, in 
which a closed receptacle recelveg the Ihavings, the re
ceptacle being adapted for ose as a paper weight. The 
bottom wall of the base piece is heavy, rendering lhll 
chalk cutters stable, J!O that one does not have to hold 
the device iii place when the chalk needs to be redressed 
on the edges. 

SLIDING GATE.- William W o o  d S, 
Frostburg, Md. ThIs inventor has devised an improve
ment in that c1ass of farm gates which are hong and 
adapted to mn on elevated ways or tracks, the invention 
ombodylng a simple and easily operated arrangement 
of II hl!d and a tilting track. The latter track is raised 
or lowered by pu1liIig on cords, the gate being . thus 
opened or closed with great l!&8e and rapidity. The 
pull cordi! are easily acceesible from a carriage on the 
roadway or by one.on horseback. 

BIGN PRINTER.-William E. Rose, 

GAS HOLDER AND PURIFIER.-Donald 
McDonald, Lonlsville, Ky. The water seal tank or reser
voir . of thll! Improvement has within It a supporting 
fl'IIIIIawofk IlIIi1'yhig at it!! tipPet !!ide a �tatlolllll'1 l1otr 
lliKIve the wlltet level, Iltld a vertiealIy adjoJitali1e and 
Ualancedreeeivet is Diade in two sections detachably con
l1ec� the upper section being above the floor at all 
ilDieli and ilMlng. SltM dOOl'l, whil& purifying boxes or 
trays are arranged upori the floor afid adapted to be 
reached by wheelbarrows wheeled across the floor. Tlie 
improvement is especially designed for fuel gas works, 
providing a very � generating capacity, and a pnrify
Ing device which will treat a large volume of gas as fast 
as made. 

Millcellaneono. 
flI'sw (JariWe, Ind. This device consists of a wheel 
having a haiidte atld adapted to carry type or segmental 

Railway Appliances. BICYCLE.--Thomas B. Hyde, Taylor, .printing blocks, with adj11!f&ble iUlde and stop devices. 
Texas. The driving mechanism of this machine is It is adapted for printing signa wlth paint upon fences, 

CAR FEN-DEft -WiiHilini V. MeManl1S, lld!ipt.ed to be operated by the hands or the feet of the sidewalks, bridges, or any rough surface, or for printing 
Baltimore, Md. This improvement comprises a gnide ridef br tit Iloth, thl! motiOn of the rider being similar any desired matter upon boxes, show cards, etc., lthe 
frame and a receiving frame having a sliding connection to that of rowing. Ifhe p1bpelIing me@hani8m 18 10 con- type surface of the wheel being rolled over a surface to 
at its lower front edge with the gnide frame, the sliding structed and the rider's seat so located that hI! mllM 1l.8- which moist paint has been app.!ied before applying the 
connection including an inclined bearing whereby the some a position on the machine corresponding to that wheal to 8 lJDlface to be printed. 
front edge of the receiving frame is depreased as it is taken by an oarsman in a boat, and is thus able to exert SETTEE AltU. - William C. Bartol, pushed rearwardly. The operation of the fender is en- �·t energy and strength, while the seat can be rend d "'-- ere Lewisburg, Pa. This improvement II eI ....... ally adapted tlrely automatic, requ.lrlni no attention on the part of the extremely comfortable Y"'" 
m9t<Jrmai1 or gi'lpman, the food!!f, Ill! It m pollhed rear. 

. for ose in connection with settees in college., IChoolB or 
wliM lit eoniaet wltli art o\J8trnctiotl, Ileirtg depi'e!i8ed (jJ' LINE OHALKING ApPARATUS. - Carl lecture rooms, the arm being so made that it can be 
blilTed down elt1!!e to the track and adapted to eIIIcientiy E . .Anderson; Wood'� Holl, Mil!!!!, This Improvement readily attached to any settee. The arm may also have 
liushlort thij flll1 l1f a jlerlloll upOn it. comprises a two-compartment box, Olie Couipllttnlent an adjnstable table or paper snpport, enabling students to 

T.l being V-shaped at the bottom and adapted to receive the txlllfell1efltlT take notes of lectures, the table being 
r.;LEdflRfd RAfDWAi BYSfllBM:---Oharles chalk, while in the other compartment is a spool or reel turned to a vertical poIition to permit convenient acCeBB 

D. TIBdaIe, Boston, Mass. This Improvement prov:ideli lisifying the line, The line passes :from the reel over to or·e� �m tilQ.sea�. 
lor taking the current from the' rallway track ralls or gnide roilerS, pasMdg lIloill!d A ron... in the bottom of ROPE CLAMP FOR PULLEY LINES.-from conducting ralls carried along with and parallel the chalk chamber, and has a ring oil 1M buter I!Ild ont. 
to the track. The truck motor has two paper car wheels 'd th bo Th II in th halk hamber" ThomasBevan, New York City. This :clamp may be 

Sl e e x. e ro er e c c ii! fll· e88ily .pplled, and one end of .. the rope may be'loosened and twO iron or steel wheels, the paper wheels being on movable, adapting the device for uses where the chalk-
opposite ends of different axles and the metallic wheels ing of the line is no� necessary. The box or casing has from the clAmp I1Id the slack taken up without danger 
&mltIged � opposite each other, 10 that electrical h' d . i to the operator, since the loosened end of the line is a mge cover With su table handle and fllStening, and always in the direc�on of the apartment. A guide is contoot ill n18de with oDe oj til@ fllliwllj' fIltl� thi'otlgh 9IIe the d8Vioo il a great convenience for holding and keep-
01 the metallic whool� .  lind with the other taiJ ily tM Ing in iI tilMil11 !IIId compact war the chalk Hoe used by also combinedJwith the Clamp to prevent the onder 
other metallic wheeL The device is designed to fnrnish CMj>eniefs; garden� ii.ild btlief artisans, and antomat. �tretch of the line from sagging trom or leaving the 
the ctufent to the motor and return it to the power sta- ically chalking the line. npper stretch for too great a distance. 
\lOll without the necessity of Gharging a great length of DRYING KILN.-Adolphus Kimball and 

DNPLAY RACK.-Sylvester P. Denison, 
track Of COildltf!iiD; filii, Belleville, N. J, Thil 11 a device which can be very Phineas Kimball, Arkansas City, Ark. This kiln is an· --- ilIf'fl1'e?f ilulJ.<ling, having at its green end a steaming cheaply manufactured, whUe i18 cODltrnction is durable, 

Mechanical. room for softeiillig the lUmber by steam previous to and it can be readily extended or folded 10 88 to take up 
lie ad' bnt little ' space. It· is especially designed for Ule iii 

NUT LOClL-Joseph Burrows, Globe, drying it in the air cham ' 'i jlltleBt • .  Throngh the stores and other places to support and conveniently dis .  
Arizona Ter. ThIs is an Improvement o n  a former pa_ bnildmg ron tracks to receive �e lumber trut!k.l! an4 plaT articlea of merchandise, such as hats, hosiery, neck
tented invention of the same inventor, In which the nut hold the lumber iii inclined positlOn, each pUe of lum- ties, eW. 
of the bolt had recesses in its face adapted to receive' ,ber on a set ?f trucks, and the sets of connected lum- BUCKLE.-Arthur Morris, Rockefeller, 
kgyA !I" wed,\\el! of Ilovel IIomwlltlon. The Invention ber trucks bemg. moved along by an endleBB cha�. The 
IlfoTldeij i"" ..... Tt!d ftli'ul� ot feCeIlBi!!! iitld ltll""; on' ,o-tO-f heated air passmg through the lnmber is received in Ill. This buckle is more e8J>0clally designed for ose 

"'l'<V • 0 IWU .,,"'" II Mt with whiGh 18 ted xha t f with harness for farm horses, particulArly for attaching 
promotes fatlillt;t Uf operation in ioeirlng add ilniooking tilowllf. 

connee an e us an or the breechlng to the other portions of. the harn_ in Inch 
the nnt. -til p manner that the breechlng may be readily removed when 

FINiSItINI1 JOINT IN WOODEN WALLS ..ruNAMEL.tN'G APE� D'1'C. - William occasion may demand. The buckle may be removed with 
OR CllILlNG8.�orge Knower; Greenwood, Wis. Thisis H. H. Childs, New York City. A method ut ttml1u1ge, the breeching without removing the trace or trace loop, 
II cheap. Siuiple add Jiexlble batten, which may be made tnring Imitation pebbled leather and other fabrles hal! and it wUl alBo take the place of the ring strap, sheath 
Ilf1l81Jef anti tiOilVenlentlr IlPilH�li1tf61dlng up tightlf when been patented by this iliventor, by applying heated and buckle (Jommon to farm harness, thus lessening the 
thdoirtte liffl fie\\, ibid Idg li� IItld EiXpatlding willi the pitch or ehniIar material to paper or other fabric, then work of harn<lesIng. 
ahrinlaIge of the adjacent wood; keeping the joint rolijeeting llia llibril! to heat. The invention provides 
tightly closed and absolutely air tight, without regard to for I!Jteeting full t>e1J1J1irtg 8lmulUltleotlAly with forming 

the enamel, and thM mliidng 1I wlletitnts for leather the shrinkage. in the mauufacture of pocket books, book (joferl!, etc. OIL CLOTH PRINTING MACHINE.-Wil- POSTAGE STAMP ATTACHING MA-IIam H. Schoenberg, Philadelphia, Pa. This is a ma-
chine for printing from long webs or strips, no hand CBINB.-Oscar J. Moe, New York City. Combined with 
work being neceasary to effect the printing, the printing a water tank and endleas moistening belt is a recipro
block belna mOM Ngnlarly up and down, and the color cating plonger and feeding mechanism for cansing the 
automaticaIly allplied as the web of material I.t! contlnu- ltam.p!I to plISII downward past the plunger, when an 
oolily fed forward. The color boxell and printing blocks envelope is paNed down iii proper position in a slot 
are arranged one after the other In !!erieS, their number in the machine, there being operating connections be
corresponding with t1ie number of colora rulnally printed, tween the plWlger, the belt and the feeding mechanism. 
a box and ita block being adapted to lISe one color DRUGGIST1S WEIGHING SCALE.-Ed-
only. ., ward Kelly, Lebanon, Ky. ThIs inventor has devised a 

MUASURINI1 INSTRUMENT. _ Leonard prescription scale, with which the apothecary may 
M:. Hodge, San Jose, Cal. This instrument is more as- weigh the vari01l8 denominations of both the metric 
peciaIly designed for the ose of carpenters and other me- and apothecaries' systems of weights, with one weigh
chanica, to readily obtain bevels for rafters and for slmi- ing poise and one series of markings on the weighing 
Jar pnrposes. It consists of a right angle triabgle provided arm of the scale beam. And with this scale the eqniva
with two pivoted arins indicating on opposite sides of a lent in the United states apothecaries' system of any 
graduated segment forming an ilitegral part of the trI- denomination of weight of the metric system, or vice 
angle. versa, may be readily ascertained withont calcnlation. 

W O R KI N G BARREL PROTECTOR IN WASHING MACHINE.- Louise Kelly, 

WELL MAxnrG.-Charies E. Lasher, WllllamJ. W�bster, Rosebank, N. Y. This is an improvement in that class 
and David L. Newton, of near Oakdale Station, Pa. ThIs of washboard attachm('nts consisting of a Sliding rub
improvement is designed to prevent the loss of the work- bing board arranged to work on rods held parallel to 
Ing liarreI iii pumping wells, enabling the operater' to the rubbing surface of the washboard. The 'device is 
quiCkly Rnd conveniently draw up the casing contain� very simple and inexpensive, and may be attached to 
the barrel, shouldthe latter become disconnected from the any board in a conveuient manner. 
tubing. The invention copslsts of an integral casing COVER FOR FRYING PANS.-Mary E. 
having a cap for the paosage of the tubing, and an abut. Radiek, White Plains, N. Y. ThIs cover for frying 
ment inside of the casing, and carried by the �l]� or . � gridirons, etc., has a pendent flange, which is np
tile barrel, to engage t4el:nsJde of the cap. wardl7 and inwardly curved at i� lower � t� 

De8lgn8. 

FORK SCRAPER.- William J. Oster
man, lUchmond, Va. The scraper blade of this de
sign ll! notched or 1Itlmlted, to form teeth which enter 
between the prong!! of the fork, against which the 
scraper is held by a shank rod attached by loops form
ing a spring tension to the handle. of the fork. 

BROODER.-Earl Barney, Schenectady, 
N. Y. The leading point of this design is in the novel 
conformation of the exterior of the brooder, the roof 
beingcomposeil of three panels or members of varying 
degrees of pitch. 

HAMMER.-Zephiren Duchemin. Haver
hill, Mass. The head of this hammer has two faces, 
one flat and roond and the other convexed and eval, the 
faces being at an angle to each other and extending at 
all sides beyond the lines of the shank or cross bar that 
joins them. 

NOTE.-Copies of any of the above patents will be 
fnrnlshed by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND ' PUBLICATIONS. 

ECONOMIC GEOLOGY OF THE UNITED 
STATES, WITH BRIEFER MENTION OF 
FOREIGN MINERAL PRODUCTS. By 
Ralph S. TarT. New York and Lon
don : Macmillan & Co. 1894. Pp. 
xx, 509. Price $4-

J'r91E!1l1!Ol 'J'lITf iII lmQ'\m to man, of our rmiel'8 from 
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his contributions to the publications of the SCIENTD'IC 
AlmmcAN. He poasesses admirably the art of putting 
ili popolar shape the most advanced views of his aelence. 
The economic geology of the United States iii a fleld well 
covered hy the book, which not only treats of ores and 
foels, but also of bnildlng .tones, cements, preciOllS 
stones, mineral waters and allied topics. One thing 
about it which may be termea a genninefeatnre is a most 
llXhan.tive ilidex of nearly 40 pages, an examplewhlch it 
may be well for other anthors to follow. A shorl ap. 
penm on the literature of  the science isof  interest alao. 
THERMODYNAMICS OF REVERSIBLE cY-' 

CLES IN GASES AND SATURATED VA
PORS. By M. I. Pupin. Arranged 
and edited by Max Osterberg. New 
York : John Wiley & Sons. 1894. 
Pp. v, 114. Price $1.25. 

This work isa !yuopsiB ofa ten weeks' undergraduatolf 
course of lectures delivered before the engineering stu-· 
dents of Columbia College by Dr_ Pnpin. Mr. Osterberg 
has put his notes of those lectures Into lhape, and in this 
book we find them published with the approval of the lec
turer. The subject andits.treatment combine in imparting 
to � book a character of special valne and timelinellll. 
THE " PRACTICAL ENGINEER" POCKET 

BOOK AND DIARY. Edited by W. H. Fowler. Manchester : Technical 
Publishing Company, Limited 1894. 
Pp. 293. Price 60 cents. 

Tbievery attractive 1i�le work contains overllOO pages 
devoted to general engineering topics followed by a diary 
for the year, with memorandum pages following the 
diary pages. It Is one of the annnal publications whleb 
have a very well recognized place in engineering litera
ture and will be well received, we do not doubt, by the 
profeBBion. 
EXPERIMENTE MIT STROMEN HOHER 

WECHSELZAHL UND FREQUENZ. Zu
sammengestellt von Etienne de Fodor. 
Revidirt und mit Anmerkungen 
verse hen von Nikola Tesla. Mit 94-
Abbildungen. Wien, Pesth, Leipzig : 
A. Hartleben's Verlag. 1894. Pp. 
xvi, 291. Price $1. 
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TABLE OF CONTENTS. 
1. Elegant plate in colors showing a handsome colonial 

residence jnst completed at Ashboru:ne, Pa, for' 
Charlea Salmon, Eeq. Two perspective views and 
floor plans. Cost complete $11,500. Frank R. 
Wataon, Esq., Philadelphia, Pa., architect. An 
elegant design. 

2. Plate in colors of a Chicago dwelling designed for Ul 
arcliitect's home, andrecently completed at Mo� 
'Palk, . ChicagO, DL' Two 'perspective views .and 
floor plans. Cost $4,200 complete. Mr. H, H. 
Waterrilan, architect, Chicago, Ill. 

3. Two penpective views, interior view and 1Ioor plans 
01 the elegant residence of Judge Horace Roaell' 
recently completed at Southampton, Long IIIlGd. 
Mr.Brnce Price, New York City. architect. An ad
mirable design in the colonial style ofarchitecture. 

4. An English cottage at Buena Park, ChiC8JlO, Ill. Two 
pert!peCtive views and floor plans. :Mr_ James 
Gamble Rogers, Chicago, Ill., architect. A unlqae 
design in the Gothic style of architecture. 

5. A residence at Southport, Conn. Two perspective 
views and floor plans. A Picturesque design iii 
the modem colonial style of architecture. Mr. W • .  

W. Kent, New York City, archi�t. 
6. A cottage at Freeport, Long Island, erected at a cost 

of $2,600 complete. Perspective view and 1Ioor 
plan. A uniqne' delign. Mr:W. Raynor, Free
port, L. I., architect. 

7. A residence at Rogers Park, Ill. Two perspective 
views and floor plans. cOst $3,948 complete. An 
attractive design. Mr. C. W. Melin, Chicago, Ill., 
architect. , 

8. Two perspective views and floor plans of a dwenln� 
rently erected at Rogers Park, Ill., at a cost of 
$3.730 complete. A nnique design. Mr. Robert 
Rae, Jr., Chicago, Ill, architect. 

9. A cottage at Morgan Park, Ill, 'ereCted at a cost of 
$2,1l68 complete. Two perspective vieW! and floor 
plans. An attractive design, treated in the English 
cottage style of architecture. Mr. H. H. Waterman, 
Chicago, Ill., architect. 

10. The new st. James M. E. Church at Kingston, N. Y. 
Perspective and plans. Architects, Messrs. Weary 
& Kramer, of New York City and Akron, Ohio. 
Estimated cost, $70,000. Style of architecture, 
Homanesque. 

11. Miscellaneous Contents : Vibrations of tall bnildings. 
-Artificial stone.-A simple and efficient dnmb
waiter, illustrated.-An improved woodworking 
machine; iIlustratdt-'l'he New Era electrical gas 

-burner. illustrated.-P. & B. Rnberoid rOOfing, 
sheathing papers, and paints.-Improved wood
working macbine, illustrated.-Foot power mortis
ing machine, illnstrated._A large sheet metal ceil
ing, illustrated 

The Scienti1lc American Architects and Bnilders 
Edition is issned monthly. $2.50 a year. Single copies, 
25 cents. Forty illrge quarto pages, equal to abont 
two hondled ordinary bOOk pages ; forming, practi
cally, a large and splendid MAGAZINE OF .ABcmTEc
TUBE, richly adorued with elegant plates in colors and 
with flne engravings, iBUstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fnllness, Rlchneas, Cheapneas, and Convenience 
of this work have won for it the LARGERT CmCULATJON 
of any Architectural Pnhlication in the world Sold by 
all newsdealers. l\IUNN & CO., PmlLISHERS, 

361 Broadway, New York, 
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.. U. s." metal poll.b. Indianapolis. Samples free. 
For mnd drooging engines. J. S. Mundy. Newark, N. J. 
Microbe Killer Water Filter. McConnell Filter Co., 

Buffalo. N. Y. 
Agricultural patent for sale.-P. J. Ebersohl. Center

ville Station. 1II. 
Cheapest Water Power.-See top of latoolumn. page 

1'lO.. Also top of 2d column. page 239: 
Bookbinding.-All classes of work. Magazines a 

specialty .. Haddon & Co .
• 

139 Center St, New York. 
Steam Hammers. lmproved Hydraulic Jacks, and Tube 

Expanders. R. Dudgeon. 24 Columbia St.. New York. 
Screw machines, mUilng macbines, and drill presses. 

Tbe Garvin Macb. Co .. Lai"ht and Canal Sts .
• 
New York. 

CentrlfUjlal Pumps. Capacity. 100 to 40,001 gals. per 
minute. An sizes in stock. Irvin Van Wle. Syracuse. N.J:. 

E�erson. Smitb & Co .• Ltd .
• 

Beaver Falls. Pa .• will 
Bend Sawyer'. Hand Book on Circulars and Band Saws 
free to any address. 

Guild & Garrison. Brooklyn, N. Y •• manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps. 
acid blowers. HI ter press pumps. etc. 

Patent for Sale-Stall for comfort and cleanliness of 
milk cattle. Agents wanted at 50 per cent commission. 
M. Schembri. 300 Van Buren St .

• 
St. Paul, Mlnn. 

Tbe best bock for electricians and beginners In elec
tricity Is " Experimental Science."by Goo. M. Hopkins. 
By mail. U; Munn & �o .• publi.hers. 36: Broadway. N. Y. 
For the orl Inal Bogardus Universal Eccentric Mill. 

Foot and. Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson. �to36Rodney St .

• 
Brooklyn. N. Y. 

Patent ElectriC Vise. What Is clalmed. ls time saving. 
No turning of bandle to brlUjl jaws to the work. simply 
oue .lIdlng movement. cBpltal Mach. Tool 00 .

• 
Auburn,. 

N. Y. 
Competent persons wbo destre lIIlencles tor a new 

popular book. of ready sale. with handsome profit. may 
apply to Munn & Co.. Scientific American omce. 361 
Broadway. New York. 

IlIrSend for new and complete catalogue of Scientific 
and otber 'Books for sale by Munn & Co.. 36:i Broadway 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
N __ es and A ddress must accompany all letters. 

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

Referencell to former articles or answers shonJd " . give date of paper and page or number of question. 
'-�irjell not ane. wered ill relI!!On&ble

. 
time 

.
shOUld 

, " -'!le'repeated ;' colreepondenta ,wlJI beat in inind that ., " 1!OIIle answers require not' a little ·leSearch. and, 
" �ngh we endeavor to'remy to all either by letter 

or in this department. each must take his turn. 
Buyers wishing to purchase any article not advertised 

m our columns will be furnished With addressee of 
housesmanufacturing or carrying the same. 

Speclal . Wrltten InfurlDatton on matters of 
pel80Dal rather than general interest cannot be 
expected without remuneration. 

Scientific AlDertcan Supple_enta merred 
to may be had at the office. Plice 10 cents each. 

Books referred to promptly supplied on receipt of 
price . . . 

DIlnerals sent tor examination shonJd be distinctly 
marked or labeled. 

for pyrites, you cannot solder it. 2. How can I driIJ a 
hole through it ' A. For drilling. nee a diamond drill. 
8. Suppoee a box car Is running 00 miles an hour, doors 
shut tight. A man jumps on the Boor with and against 
th6 motion; can he jump one way further than the otherr A. The person jumping in a car can jmn p no further one 
way than another. 4. I have an incandescent 8 candlE\ 
power lamp. Both wires got blown off close to the glass 
before using. Can I do anything with It' A. You can 
only connect with your lamp by arranging to ptee8 the 
ends of your conductors against the ends of the wire. 

(5979) E. W. M. asks : 1. Is there any 
serious difficnJty in charging a storage battery of 30 cells, 
arranged in three parallel series of ten each, and dis
charging them all In series, provided ali the cells are as 
nearly alike as possible and the several series as nearly 
as possible of the same resistance ' A. There Is a diffi
culty. It Is advisable to charge them In three series. one 
series at a time, If 10)1 cannot charge the whole number 
in series at once. ll. Will .not tin plate answer well for 
the disks of a dynamo armature ' Will they be better 
for removing the tin ' A. Yes. They wonJd be better 
without the tin. 3. If an alternating current at con
stantly varying E.M.F. be passed through a converter. 
will the E.M.F. on the secondary circuit be constant or 
will It vary In proportion to the primary , A. These
condary current will vary with the intensity of the 
primary current. and, the currents depending' on the 
E.M.F .• the potentials will also vary. 4. In what wayare 
low voltage Edison lamps uneconomical, do they require 
more current or do they burn out quicker ' A. They 
are not uneconomical except as req nIrIug larger con
ductors for a given candle power. 

(5980) W. A. S. asks how to stain a gun 
barrel. A. Clean the barrel thoroughly, then sponge with 
the following solution which is made up by weight : 
Antimony protochlorlde. 4 parte ; snJphnrlc acid. 2 parts; 
empyreumatic pyrollgneone acid or gallic acid, 1 part. 
Apply several coate \lntil the barreLie.dark enough. 

(5981) C. W. T. says : We have a num
ber of small water motors here. and I desire to get at 
the amount of water used by them. What Is the volnme 
of discharge in cubic feet or gallons. due to 50 pounds 
pressure. or a head of 118 feet, from respectively 1-16 Inch. 
J.1i Inch and � Inch nozzles, of . the kind uena! In emall 
motors' A. The 1-16 inch nozzle will discharge 0'1073 
cubic root or 0'7777 gallon per minute. The J.1i Inch 0'448 
cubic foot, or 8'322 gallons. The � inch 1'772 cubic feet, 
or 18'29 gallons. 

(5982) F. M. B. asks how to make a 
cheap single con electric sounder and the materials 
needed. A. Make a core of bits oflronwlreeach2inches 
long. the bundle being � inch thick. Glue paper around 
it and wind with four or Bve layers No. 00 wire. As 
armatnre use an iron nut soldered to the end of a spring. 
Bend the lower half inch of the spring at a right angle 
and screw to base board. Mount the magnet horizonteJly 
on a block screwed to the board. 

(5983) A. M. R., Toronto, asks for the 
beei method of dealing with water supply pipes to pre: 
'ventcondeneation of moisture m pMeing through warm 
aparlilaepts;or eeoondly (If it .cannot be pre'vented) the 
best plan to protect wall or ceiling from the dripping of 
'the water. A. Thorough felth)g of the pipes, the same 
as with steanJ pipes. will prevent dripping of water. 

(5984) .T, K. asks : If the balance wheel 
on machinery run by an electric motor was changed 
from the main shaft as now run, making 40 revolutions 
per minute, to the intermediate, making 100 revolutions 
per minute, what woold be the gain In power to overcome 
loads suddenly thrown on the main line. as compared to 
the present arrangement ' A. It would have nine times 
the energy. . (5974) .T. E. E. asks : 1. Could storage (5985) F. H. W. asks if there is any way battery plates be made porone by making them of lead that two hand telephones (receivers) can be connected and zinc melted together and afterward eating the zinc by two wires only. and no ground. between two stations, out with acid ' A. It i. doubtful. If you conJd get an and to !lignal with a two-point switch at each station, alloy with a preponderance of zinc stable on coollug it without using a push button with the battery and bell might be done. 2. With what number and amount of , call; there are. � be a set of batteries and bell at each wire should I wind a beH to ring oo;:er 75 rods of No. III station •

. 
What I want to accomplieh Is to have or give galvanized Iron wire with earth return ' And how many , the signal to the. distant station by simply moving the cella gravity will it require ' A. Use 4 celie gravity bat- switch overaud back. As the line Is not very long (about Wry and wind bell to about 6 ohms resistance, say 4 100 feet), I do not care to use a magneto, and If It can ounces No. 24 wire. be done by only two wires. and no ground, with a two

(5975) L A. H. asks : Is tbe electric polntswltch,I should like to know the way; otherwise I 
spark the passage. of a II1JI88 of electriAed matter. or a 
cqrrent through rarefied air s!nJllar to a Gelssler's tube , 
U neither. what Is It ' Ie the arc of the arc lamp a siIni
lar phenomenon ' Is there any work which systemati
cally treats this and allied subjects ' A. The electric 
spark Is a�butable to the heating of the air, and to the 
transferal of heated material of the electrodes. The 
voltaic arc proper Is due largely to incandescent carbon 
vapor. Such subjects as these are· treated In different 
work!!. No work can well be named which is restricted 
to such topics. 

(5976) H. E. says : Kindly give me a 
recipe for destroying moths and worms, such as in
fest upholetered furnitnre and min carpets. 
A. Alcohol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Otl parts. 

Naphthallne . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 " 
Carbolic acid.. . . . . . . . . . . . . . . . . . . . . . . . .  10 .. 
Cam.phor. .  . •  . . . . •  • • •  . •  . •  . . . •  .. . • . . .  • . •  5 " 
Essence lemon. . . .  . .  . . .  . . . . . . . . . . . . . . .  5 
Oils of thyme, lavender and savine (of 

each) . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .  2 .. 

will use three wires. as there Is no good means to make a 
ground connection. A. The annexed cut will give you 
an Idea of the method of connectkig up the reqnJred cIr· 
colt. The normal position of the switch wonJd be on the 

point, a, connected with the bell When it Is desired to 
caJJ, the switch arm Is moved over to the contact, b; after 
the call is answered, the switch arm at either end of the 
telephone lIue is thrown off from the point. b, and left 
oP\ln. As soon as the conversation Is Ilniehed, the arms 
are returned to the point, a. 

(5986) C. W. H. asks (1) whether a mag
neto telephone will work on the same line with an eloo. 
trIc telephone ' A. Yes. 2. Also please give a diegram 
of a lIUl£Deto telephone on a line 1.000 feet long with This can be need by sprinkling over furs. clothes. car- common eiectrlc belle for calls. Please give the di&grf!m pets. fnrnlture, etc., or, better etill, by application by a with the smallest number of. line wIree possible. A. spray producer. See reply to query above. 

(5977) . P. M. asks (1) if the current from (5987) .T. S. M. asks : 1. On a common an induction coil wonJd be of any use If it was constant. slide valve engine, cylindfu. 12+18 inch, how large ought A. Yes; it might be desirable for SOme work . .  2. Ie the theeteamimd exhaust pipe be ,  Ie it best to have the excurrent from an induction coli the same as that of an hanst pipe larger than the steanJ pipe ' If so, how much alternating ciment dynamo ' A. It is the same in gen- larger? A. The speed of the engln� Is. also an indication era!, hnt the form of the wave curve may be quite differ- of theeize of the eteamand exhanstplpe. If your engine ent. 3. Why cannot an alternating current be need to is to run &tSO !eVolutioneand under a � inch eteam pipe ring an ordinary bell ' A. The alternations are too and 8 Inch e:I:hau!t pipe will be the proper size • . If a rapid. . high speed engine of from 125 to 150 revolutions per (5978) T. R. E. writes : 1. l have a piece minute, a 8 Inch steanJ and 3� Inch exhaust pipe will be 
of pyrites J � trying to solder a scarf pln to it. the proper sizes. 2. How fast can a cast Iron band wheel 
Is there any way 1x1 get it back to lte bright color 8gaiIi , 1 7  fllllt diameter, rim 14 Inches wide, and IJ.1i Inch thick, be 
A. You cannot restore the color and lneter. Use cement I run with safety 1 A. The band wheel u stated, it a solid 

casting and eoond, may be run at a velocity of 400 t:eVO ' 
lutions per minute with safety. If a split pnlJey with 
a bolted rim, It shonJd not be trusted for more than one
hal1 the velocity above stated. 8. Will lime In a boiler 
cause the tubes to leak ' If �o. what Is the best remedy' 
A. Lime does not make boiler tubes leak. unl_ It should 
become so thick as to cause the tubes to become over
heated and by their expansion disturb the joints. Boilers 
In limestone dletrlcte should be treated to a dose of canetic 
soda or lye, My at the rate of a pound for each 5 horse 
power. as ofteu as once a month, kept In the boiler for a 
day's working and the boiler then thoroughly cleaned. See 
Davis' book on .. Boiler Incrnetation." $1.50 by mall. 
4. Some boiler makers tell me that in putting new tubes 
in a fire box boiler It is best to let the tubes extend out 
past the tube sheet � or !14 Inch; expand to them without 
beading them. Others say It is best to have them the 
proper length and bead them down on tube sheet. Which 
Is the best and most durable way , A. Tubes of loco
motive boilers at the fire box end. If well expanded and 
projecting ends turned eJJghtly out, should project no 
more than � of an Inch. If left longer. they are liable to 
be burned and become ragged on the edge. Close bead
ing the end of the tube Is old style. and should be aban
doned. The beading tends to disturb the perfect joint 
made by expanding. 5. What Is caustic soda, and where 
can I get It ' There Is not a merchant in all this country 
that can tell what It Is or where it can be bought. A. 
It Is sold as canetic lye or canetic potash. It Is sodium 
hydrate. 

(5988) W. W. W. asks : 1. What is the 
principle on;whlch cream separators work, that is, how 
Is the milk separated from the cream ' A. The differ
ence In specific gravity canees the separation. Long 
standing or centrifugal force may be applied. 2. What 
Is the best way to learn electrical engineering-to take a 
college co rae or to enter an electrical establishment ' If 

the latter Is the better, please tell me what course to 
adopt to get Into one. A. Go to a college. For courses 
In factories apply to the General Electric Co.. Lynn. 
Mass., and Schenectady. N. Y. 8. Where Is Lake Copals, 
spoken of In your last ScIENTIll'lC A1DIBIcAN ' A. Lake 
Copals Is'situated in Greece. 

TO INVENTORS, 
An experience of forty-tour years and the preparation of more tban one bundred tbousand application. for 00-

tents at bome and abroad, enable u. to understand tbe laws and practice on both continents, and to possess un
equaloo facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of tbe United States and all foreign countries may b e bad on application. and per80l18 
coutemplatlng tbe securing of patents, either at bomeor abroad, 'are invited to write to tbls office for prices whloh are low. In accordance with thetlmes and our ex
tensive facilities for conducting tbe business. Address MUNN & CO., omce SCIENTIFIC AMERICAN. 361 Broa<!-way. New York. " 
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A N D  Ill'&CH DBA DING THA.T DA.TB. 

[Se� note a tend of list about copies of these patents.] 

Acl«J, apparatus for distributing carbonic. E. 
AIr �X� iDixi.iii i.iiparaiii.; &y'& Keams::::: gIt�f 
11��tl�:e a:=::1:;:.owden • • • • • • • • • • . . • . • . • • 618,.55 
Album. pbotOlU'8ph. J. Ekval . • • • . • • •• • • •• • . • � . • • ••• 518,3t6 
Am��:���ld�r::ds����� . �� . �? .���� 618,M3 
Amm6nla liquor. apparatne for caustlclzlng. lIl. Solvay . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 518.429 Ammonia; PurlfIIDIl. E. Solvay . . . . . . . . . . . . . . . . . . . .• 51S.428 
=�n:��er·lw�':,\��: : : : : : : : : : : : : : : : : : : : : · : :  g}g:� 
Armatl1l"4lo eleetrlc motor. H. P. Brown . . . . . . . . . . •  518,562 
ArOlatone for dynam�lectric macblnes, E. TboOl80n . .  .. . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.290 
Autographic �Ister. W. L. lIlgry . . . . .  : . . . . . . . . . .• . .  518.200 
til: t:�'J:!i �.�����imi;,iiiOii::::. ::::::·.: ��� 
Axle box dust gnard�r.,..W. H. Wright . . . . . . . . . . .  51S.385 
Axle lnbrlcato� car. \'V. tl. Wright . . . . . . . . . . . . . . . . .  618,384 
�:fiot��x���H.�;,hur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,361 
=':ir.w==ft"o".i �ak.·:.-�& .. ;;::::::::::::: il� JJearmg for shafts of lawn mowers. E G. Pass-

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61!!.168 
:..��.!:t6'r�'i.'i!�o:;il�h&�/& \.��.r..: : :  : : :  gl�;lm Bev

::-:\��y al��.���. �.��. ����� ��?����?: .�:, 518,677 
Bicycle. H. La Casse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518.'11 Bicycle. C. E. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518.338 
Bicycle crank. F. F. Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.456 Bicycle, folding. M. B. Ryan . . . . . . . . . . . . . . . . . . . .. . . . 518.300 
li�gl: ���.r�l

m
���l:.·. � .�:.�'. ����: �:: : : :  �l�:� 

Bl1Ilard cue lock. H. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . .  518,317 Billiard tables, device for marking balk-lines on. 
S. S. Harman. . . .  . .  . . . . .  . .  . . . . .  . .  . . . . . .  . .  . .  . . .  . . . . .  618,450 

��:..��
t
'Y:ieLD!;gtggd8'bO,;riC ' ·" ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 618,368 

Boat. See Paddlewheel boat. 
BoUer. See Steam boiler. 
Ggil :���.b:��e���s�n�����:: ::::::: :::::: :::'.: g� Book, duplicating order. E. D. Gibbs . . . . . . . . . . . .... . 61S.tOO Book rack, G. W. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518;573 
Boot or 8UGe nppers, machtne for creasing, G. Knight . . . . . . . .  . . . . .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . .. 1il8,410 Boring macblne. Meggenbofen & ConrtrIJrbt . . . . .  618.262 
Bottle wasber. H. La Ca •• e . . . . . . . . . . . . . . . . . . . . . . . . .  518.322 
Bottles. macblne for removlUjl tinfoil from. E. Rantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>18,275 Bottllng ,macblne. R. KollIker . . . . . . . . . . . . . . . . . . . . . . .  51S.527 
Box. See Ballot box. Collapsible box. Twine box. 
Box coveT. a<!justable, G. W. Stoker . . . . . . . . . . . . ... . 61S,DM 
Bracket and card bolder. McArdle & Furay . . . ... . .  618,326 Brake. See Car brake. . 
Brick machine mOUld, J. Leonbardt . . . . . . . . . . . . . . .  . 
��are:"r1t��J'l����::.�: . ��?����,: : ; : : : : : : : : : :  
BrOiler. W. HaUe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Brusb. revolvlng cleaning. W. R. Nllrhtlngale . . .  . . Building. C. A. Prarl{,' . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  
r.:n����?�gtiiu����n.t°8a�l;lt

l
.��:::: : : : : : : : ill532 

Bur'l'al casket. Stein & Rappleye .. . . . . . . . . . . . . . . . . . . .  618.553 Burner. See Gas burner. Hydrocarbon burner. 
·��tfe't�::::'= :::a:��r"eJ;:f: ::��:::::::::: .. : glUtAl 
g�Ii,,�>;;J\�rin�;,Jft�:.'!�·R:·siilJ·liird: : .: : :: : : : : : : : : : :  gl�:rl 
8::,���

r 
Ja

r e!n�'b�efin!=ii:" " " " " " ' " 518.438 
Car brake, It'. E. Gllllng . . . . .. . . . . . . . . . . . . . . . . . .. . . . . .  618,401 
g::: ���n�; r. i!'W:r.-:::::::::::::::::.:':::::::.:: �lt� Car coupling, J. W. Ramsey . . . . . . . . . . . . . . . . . . . . . . . . .. 618.3Dii 
Car. electric moto!. H .. P. Brown . . . . . . . . . . . . . ...... . .  51S.221 
Car fender. tram. �'. S. Hogg . . . . . . . . . . . . .. . . . . . . . . . . .  518.571 Car llraln door. box. C. F. Langen . . . . . . . . . . . . . . . . . .. 51S.528 
8:::·s=..�ra'i,l<j�=e

C
c�W."b�¥!,�riiii ... ·.·:.·.·.·::.·.: m;Mi Car ventilator. G. A Boyden. . . . . . . . . . . . . . . . . . . . . .  • 6ts;2al Cars. controller for electric railway. W. H. 

ou:.���j: wrench for; TiDi"aciIDii: T: '�il;jli"iaon: 618,2&1 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618,5a3 Case. See Pre8ervlna case. 
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Cash drawer and manual recorder. Eo H. Mlnnlgh 618� 
('ash r8lllster. Indicator. and recorder. a Cook . . .  518,34t 
Cas�����: . .  I�?����: . .  ��.���.��:.�: .�� 5l8.2m 
Cask. Stevens & Baker. . . . . . . . . . . . . . . . .  . . . . . . . . . .  . , .  6l8,63'l 
8:!:��Ji��'6!,".itC:r�c�og{�·::.·.·.·::::::.·.·:::::::::: m:= Chain. R. A. Breii1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,(81 
Chain drive. T. Corscaden. .  . .  . .  . .  . . . . .  . .  . .  . . . .  . .  .... . 6li!,3IJf Cbaln making machine. R. G. Barnes et aI . . . ....... 5l8.U1 
8t:�t��1 \-�::&·carmlCJi8ei.·::::::::::::.: : g� ChImney c wi, Faulbaber .t Koch . . . . .. . . . . . . . . . . . .  618.'lI18 Cblorlne, making. W. Donald . . . .. . . . . . . . . . . .  618.445, 518,446 
Chopping knlfe.F. H. Rundell . . . . . . . . . . . . . . . . . . . . . .  6l8,2'l9 Cigar tip cutter and dice throwing apparatus. R. 
Clg��t::!'.1c�.i�·L:L: Mai1iei1i:::::::::::::: : : : :  fI::l Cleat. ceUing. H. P. BalI . .  .. . . . . . . . . . . . . . . . . . . . . . . .  .. 
81:�t;..

c
�:I�

g
B}f;,ftir���:::::::::::·::::::::::::::::� 

g:r.,�?�l:;l:i�i�';,�;��b��;,�e�.�I!�� .. : ..• :.: .. : •... : 
81gtl:: �n�:��:fw:'��� :m�i�3.let: 'F:'&; w. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.m 
Clover feeder. W. E. Ayers . . . . . . . . . . . . . . . . . . . . . . . . . .  m;oo 
ggf:'c���o��J";;,�bt;,:I;: '10: ·LeWi·. CrY::::::::.: 11,� 
Collapsl ble bO� A. Ortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51S.270 
gg::'J':,:':'��d ie!!r::�r' ·heater:·ooiDiii.i;;d·,;,n.: 61

8,(88 
f .. ce> J. B. McCurdy . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  51S.m 

Cooler wr cinder notcbes, S. R. Fellows . . . . . . . . ... . 6l8,4JIj Corn cutting and shocking macbine. A. B. Rob-
Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . .  618,fi61 

Co'¥-:;fo���?�:.��k.� •. �? .�?���� . .  ��
i
.����: �: �:. 518,858" 

�re,':.b��b1;,':�': �:��':!i.:r; c1!&:{fJ!I�':M;d; MB.i8'I W. E. Elam . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . _ .. . . .  51W/i Coucb, swinging. J. Keller . . . . . . . . . . . . . . . . . . . ... . . . . . .  518,547 

coui'o�r� �if."ir���··(�.������.�. ���. �?�;� 11.41& 
�':E�tn'ii m�'fR,"::: '§���

I
�:inlson . . . . . . . . . . . . . . . . . .  618,249 Cup, fun:nel, and stopper securer, combined, A. 

C. McAlplu.. . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  618,1iOO Cupola furnace. J. BI .. 1<eney . . . . . . . . .  . . . . . . . . . . . . . .  5l8.(!12 entrent motor. universal phase alternate. T' 
Cut�':,�":!i.ir. ·o: 'KiiBiik iui::. :'. :'.::: :'.: :':::::.:: : : iltm 
���or���t�J. tlf. �::'':i'nt�� ���:: . . . . . .. 61S,liQI 
Derrick. W. R. Close. : . .  . . . .  . .  . .  . . . .  . . . . . . . . . .  . .  . . .. 518.226 Desk. wall. J. F. Figgins . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 518.66'1 
R:�� �f�:��gF�'ii�c\'v�.f!: . ��?��: :: : : : : : : : : : : :: : : :  f}g:� 
Display rack. rotarY>.,F. A. Jewett . . . . . . . . . . . . . . . . . .  51S,626 Door hang'!!. M. C. lticbards . . . . . . . . . . . . . . , . . . . . . . . .  618,270 
Door stop, w. M. Coats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,348 Dre •• prorect01: .. 'p. H. Still . . . . . . . ... . . . . . . . . . . . . . . . .  518.378 Drop press. G. \'V.  Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  618,SIiIl 
Dry"oods board. G. �treau . . . . . . . . . . . . . . . . ... . . . . .  , 518.lr!9 Drying cbambers. apparatus for hanging webs In folds I'f. Mather & Cbrlstle . . . . . . . . . . . . ... . . . . . . . . 61S,IiOI! 
��Er.:'e. Kr!k�w:'l,:&i8: : : : : : : : : : : : : : : : : : : : : : : : :  gltm 
�!�l'f.Pj:t:{.� �:. ���: .

. : .. : .... : .. ::::::.; .. : .. : ....... : g}g;m Eirg tray. F. F. BischOff . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  518.841 
Electric current recorder. J. W. T •. Olan . . . . . . ... . . 51S.ss. 
Electric current rellulator. A. G. Waterbonee . . . . .  618.3IiQ 
�l:�m� ��: � ����'r.;,�e.?·:'���=:: �}g:= Electric machine. dynamo. H. E. Dikeman . . . . . . .  518.444 
Electric machine regulator. dynamo. L. aell. . . . . .  518,218 Elec ric machine regulator. dynamo. W. H. 

Elkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 518,232 Electric macblne regulator. dynamo. C. L. F. 
EI.:��e.:-,;,ier:T:Diixio.ii: : : :::::::::::: : : :: : : : : : : : ·  ilratr Electric motor. H. P. Brown . . . . . . . . . . . . . . . . . . . . . . . .  518,561 
ru:��� :���.�o=IY�:'E.WTggg,��:::::::::::;: : �� Electric starting .witcb. �'. V. Hensbaw . . . . . . . . . . .  51S.� 
Electric switch. A. Ekstrom . . . . . . . . . . . . . . . . . . . . . . . .. 5l&.1!} Electric swltcb. J. B. Smitb . . . . . . . . . . . . . . . . . . . . . . .. ... 618 •• 
Electrical contact mecbanlsm. J. F. Blake . . . . . . . . .  618, Elevator. See Hydraulic elevator. 
Elevator door operating mecbanl.m. E. C. Jenk-

Ins. . . .  . . . .  . . . . . . . . .  : . . . . . . . .  : . . . . . . . . . . . .. . .  518,{()8, 618,(011 
ru:::�g� f�' :'!�':'���o���l::'��'lf.·Fiiii';y: : iltfM 
Engine. See Rotary engine. Rotary stea", en- . gine. 
Excavating and reHlllnll.lly8tem ot, B. J. Coyle .. .  NS'm 
Exhibitor. CSBket or C<lllin W. P. Boerman . . . . . . . .  618: Fence macblne. wire. W. P. Bandall. .  . . . . . . . . . . . . .  518, 
Fence. wire. J. & C. Lane . . . . . . . . . . . . . . . . . . .. . . . . . . .. 5l8,bOO 
Fender. See Car fender. 
Fiber brake. crnsber. and cleauer. J. F. L·ester . . . .  
�1l':�£���f;n��':.,�':i.�i>�1i:�����a.: : : : : : : : : : : :  
Firearm. breecb-Ioading. E .  Elder . . . . . . . . . . . . . . . .  .. Fire escape. W. S. Parman . . . . . . . . . . . . . . . . . . . ... . . .. . . 
Fire extlngulsbln" apparatus. A. L. E. LecbJu1,ler 
�t ��{r��:r;<fOl'.dlr�x,:(et:.������:: : : : : Foot rest. C. B. Demarest . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furnace. See Cupola furnace. Reverberatory 

and regenerative furnace. SmOke consuming furnace. Furnace. E. B. Coxe . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ... 618,5'11\ Furnace. Engelbacb & Bretberton . . . . . . . . . . .  , . . . . . .  61M!18 
J�a:;: �t 

h
g���;,�.

I
a:o:f�

I
��f �:l�:'iii;'i:& 518,415 George. . . . . . .  . .  . . .  . .  . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  51S.417 

=�t��';.:��t���
e
l,.':,yM�����:.J: �'. �t:"��. ��:� 

��������� ��"j;""!'':e�'l,��:t�::a �l.':,':Jff 518,51
. 

���;'.;,. ��� . 
t�� . .  �e:

o
.��:� . .  �� . .  ��e:. ,�: 618,lm Gate. See Elevator gate. Genera tor. See Tbermo-electrlc genera tor. 

g�':i1"e. '.a����t��·.�: .�������·::.':::.·.:·.:·:::.::: �}�m Gravestone or monument. O. W. Smith . . . . . . . . .  : . .  518,562 
GUD, cane, O. Janke . • . . •  ' • • •  ' . • • . . . .. . • • • • . • • • • • • • • . • • • •  6:t.S:MG HammQCk �tretcber or spreader. R. C. Funke . . . . . f>l8,!i1i8 Hand bllll. J. M. Allen . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . .  518.478' 
�:g::'"����aRlg,.

lt. �bl��!�::::. :::::::::::::: :.:: : g1
8,57 

Harrow disk sbarpener. J. T. Barker . . . . . . . . . . . . . ... 6 
Elarrow. pulverlzlng ... J. Bo.ton . . . . . . . . . . . . . . . . . . .  ; .. b Harrow, rotary. H. uromer . . . . . . . . . . . . . . . . • . . . . . . • . .  Harvester, corn, E .  E .  Witter . . . . . . . . . . . . . . . . . . . . • . .  

�t!,�d'geeL���g�geiii.ir:" · · · · · · · · · · · " ·" ·"  . .  
Heating apparatus. hot air. H .  P .  Judson . . . . . . . . . .  518,21iO 
Hed

l:ll ���. ?� . .  �.� .��.��I���� .�:. �.I���?�: :'!-.: Heel. Morrison & Purser . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
�I�:: W .c���g,��ii: :::: ::::::::::::: :::::::::: :::: 
Hltcblng device. horse. J. G. Engberg . . . . . . . . . . . .  . .  Hook. See Snap hook. 
Hook. D. W. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,452 Horsesboes. combination tool for punching and . creasing. J. Whalin . . . . . . . . . . . . . .  : . . . . . . . . . .  : . . . . .  51S.13& 
Hub. IIHltallic. J. H. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618 4118 Hydraulic elevator. C. J. Dudley . . . . . . . . . . . . . . . . . .  . .  
Hydraulic elevator. J .  G. Stamp . . . . . . . . . . . . . . . . . .  . .  Hydrocarbon burner. A .  J. Blackford . . . . . . . . . . . .  : . Ice cream free er. J. SchaUer . . . . . . . . . . .... . . . . . . . .... . lpcubators. thermostatic regl1lator for. G. Ertel.. lusul .. tlUjl turnbuckle. H. P. BalI. . . . . . . . . . . . . . . . . . . 5 .  . 
I��:I:�i:�:

I
�a�bl:!��r:�Miiier· &; 'Gcorjiti : : : : : :  g}g:m Jute or otber b8jllling treating. Lebman "" Kraus 518,M9 K8Il roiling macbfne. W. Arnemann . .. . . . . . . . . . . . . . .  518,889 

Knife. . See Cbopplng knife. Peeling knife. Skinning knife. 
Lamp. G. A. McCay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  518,531 
Last block fastener. C. W. Moore . . . .. . . . . . . . . . . . . . . .  518.1i09 Lawn sprinkler. S. B. Black . . . . . . . . . . . . . . . , . . . . . . . . . .  518,00Q 
Line prop. W. C. AppleJrate . . . . . . . . . . . . . . . . . . . . . . . .. .  51!!,''It Lock. See Safe lock. Loom picker motion.J. H. Palge .. . . . . .  _ . . . . . . . .. . . 518,&24 
t������ngS:ea�::.el.f brfci.r�:'1<er . . • . . . . . .  , . . . . .  618.'25 

hUbrl:.to.;i !Jt,��(i:;l =�i'�;,;;m08: '.00;' ru; 518,257 
"f.:r exciting HeIdi' L. Bell . . . . . . . . . . . . . . . . . . . . . . . . .  M8,:n7 Matrix drying mach net E. & A. E. Hall. . . . . . . . . . . .  6l8;669 Measuring Instruments. damping devlce for elec-trical. F. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5l8,2«i Measuring Instrument for multi phase systems, 

electric. E. W. Mix . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 6� Metal s8,wlng macbine. J. F. Lundabl. . . . . . . . . . . . .  618,D72 
Metallic tie and rail fastener. Armstrong & Wads-wortb . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 518,139 Meter. See Cut-out meter. Electric meter. MIca. splitting. J. Fo Ids. Jr . . . . . . . . . . . . . . . . . . . . . . . . . 518.23'1 Milk bottling mscblne. W. A. Clark . . . . . . . . . . . . . . . .  51S.lDI 
Milk can attachment. A. D. Rlcbman . . . . . . . . . .. . . .  518,5W Milkinlifmacblne. Ferguson & Danks . . . . . . . . . . . . . . .  618'.-Mill. See Ore crushing m1ll. Mirror. combination. P. WlederBr . . . . . . . . . . . . . . . . . .  518,383 Mould. See Tank mOUld. Mould foundatiou. Miller &: George . . . . . . . . . . . . . . . .  618,418 Motor. See Current motor. Electric motor. Mower attachment. M. SZukals1<l . . . . . . . . . . . . . . . _ . .  �419 Mule and twiner. sell-actin". J. R. Wain . . . . . . . . . .  518.433 Musical Instrument. A. H. Beyer . . . . . . . . . . . . . . . . .... 618,%19 Musical Instrument. F. A. Richter . . . . . . . . . . . . . . . ... 518,8211 



Nai�l�'�l'f1�:g,����: . . ���.� . .  ������ .�?� 618, 
��t�kF�E�W\YI��:.��ii: : : : : : : : : :: : : : : : : : : ; : : : : : : : :  
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Paper cutter. roll. D. McLachlan . . . . . . . . . . . . . . . . .. . .  618;422 
Pal'er manufactorie.. pulp catcher for, A. G. E. 
P&8t�

I
��

r. confectlone':y: . machine' fO': 
. formiDii 518,238 

article. of. D. M. Holme • . . . . . . . . . . . . . . . . . . . . . . . .  518,W 
�����:r��/1;�' J[.:!

I
�·o�e�.�:�T';ieriiig 'and ' mart; 618,1iOl 

Pil�� .:gl'h�
t
�; 

f
�d �p�!'t':

.
�J� preserVinii: 6l8,S'12 

PI�' t;Jg\!':::eij,'y pip.;: " . . . . . . . . . . . . . . . . . . . . . .  5l8,364 Pipe from mandrelB, removing artltlclal. W. A. 
P1.,!���g' devi"i.:·w·.T 'Iii' . on':.: : ',',', ',',', '.:' " :.:: 518, 
Pipe making machine. W. A. �p80n . . . . . . . . . . . ... . .  Pipe wrench, Wynn &; Gllle.ple . . . . . . . . . . . . . . . . . . . . 
J:1::::r���::'�:;�'g�Sr 

E
w�rg���i,;ason:::::: : :  g�� 

J:o
¥.te

s".;.:"'��rt
!'

· 
KU

t
�n . . . . . . . . . . . . . . . . . . . . . ...... . 518,400 

Preserving caoe. 11. � Streator . . . . . . . . . . . . . . . . . . . . .  618,286 Pre... See Drop preoo. 
Printing devI"'ii hand. Smith &; Tri�p . . . . . . . . . . . . . .  618,515 
Printing preo. ellvery apparatus. • G. G06"i'�

.24I. 618,242 
Printing pre .. e.. perforating mechanl.m for 
Pri��

d
: ... f'p�:.�

e
�8CiiinefO'::C:F:W:Li.ii� 

6
l8,505 

'eieutific �tue�ieal. 
Spoon. H. H. Cabot . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .23,�, 23,196 
���e�·O�l.el!iCk;.rd: : : : : : : : : : :: : : : : : : : : : : : : : : : : :  �� 
Table top olab. T. Yokel. . . . . . . .. . . . . . . . . . . . . .  23,202 to 28,2(f> 

TRADE MARKS. 
Boilers, hea tin� and power I Howe, Hopkins & Bas-

oett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.!'IM 
Boots and shoeo, Versteeg-Grant Shoe Company ... 24.528 
B
ra

�� �\�ar
n
��icr:

e
�F' �:1:t�:8t f�tr��r:� 

Stanley Tool Worko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,662 
�:::!,g�8 ��

a
�'n,

o
�mge� 'iforeiice ':M8iiUf�{�: 24,533 

Inl': OJmpany . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . 24.527 
Confectioners' oil dre .. lr:;g. Che.apeake 011 Com-
Ele�� iiistiuD:leiits for ' measWiii . .  current': Po.: 24,547 

tential, and resistance. Queen & (!omp&ny . . . . •. 24,566 
Extracts, flavoring and perfuming, C. S. Netter ... . 24,545 Eye water. A. Eo Brady . . . . . . . . . . . . . . . . . . . . . . . . ... . .  24,538 
Flour, oatmeal. and crnshed cereal •• Eo Elsworth 

&; Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  24,551 Flour, wheat, S. GreeD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.552 
r;l��: �Pa��' ir��8��� ����:d(�'h��

n
Cliamiier;; 

24.
553 

Glaos Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,559 to 24.561 
Glas ••  pialn or ground weet. Chambers Gl .... 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,558 
Jewelry ornamented with precious stones. dl .... 

mond. excepted. H. R. Benedict . . . . . . . . . . . . . . . . .  24,524 
Lard. Anglo-American Provl.lon Company 24,IiM to 24,557 

I.NSTRUCTI ON '� MAIL 
In Architecture. 
Architectural Drawing. 
Plumbing. Heatllll>' and Ventilation, 
Bridge EnglneerlDjr, 
Railroad Engineenng, 
Surveying and Mapping, 
M:�:::l�al. Drawing, 
Mining. 
Engll.b Brancheo, and ELECTR I CITY. 
Diplomas awarded. To begin otudent. need only 

know how to read and write. Send for FREE Circular 
o! information .toting the .ubject you think of .tudylng 
to 'l'he Vorrespondence ,"chool of Mechanic. 
and J ndustrinl SCiences, IScranton, Pa. 

4000STUDENT£ 

[APRIL 28, 1894. 
12" DR ILLS I �����*r:�:.TT4i�DIo�::' 

Correct In Des�&'n, Workma11ship, and Priee. 

Stave Mill Machinery 
and Veneer Cutting. 
Send J<Yr Cat. A. 

Handle Machinery 
for Turning Handleo 
for Broom.. Axe .. 
etc. Send for Cat. B. 

W nod Pulp 111&'b�f'iIY' Send f<Yr 

Trevor Mf&'. Co. 
Lockport, N. Y. 

fn��m��!n�1n aru�cte�nPo!�"i��! 
fertilizer. ohouId contain .. t 1e&8t 6 per cent. of Pot88h. 
Fertilizer. for Potatoe8. Tobacco. Fruits and Vegetableo 
.hould oont .. ln from 10 to 16 per cent. of Potash. To ob-
�

I
�:p'\�

t ��r�tt u::I{:rt���
r
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c
���\�t�

g
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n
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phate of Pota.h and Kalnit. In.tructive pamphlet. and 
Information free. Addre ... 

GERMA N KALI WORKS. 
BENNETT B U ILDING, NEW YORK CITY. 

mam. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  

���%�rF��.teg;,�.������·::. '::.::: ':::::::.'.:: (; 
i1:A�r�i �;.� •. Ja����,: eiFii8& cl.;::::::;·:::::: �� 
Medicine to neutralize the elrect of microbes on 

I the phy.lcal .yotem. tluld, Goodm .. n &; 
Macatee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,MO 

B U Y  
T E L E P H O N E S  

WELL DRILLIIG IACIDIERI, 
MANUFAorURED BY 

WILLIAMS BROTH ERS, 
ITHACA. N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Pump. air. wour &; Hyde, Jr . . . . . . . . . . . . . . . . . . . . . . .  .. 
Punch, tlcke� J. M. Black . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g���y���r.OI::J��g

a�d
S:��'i'r��JCi.: 'iDanufa';': 

�:n��e GB2;kZi��'i.· 
. i>i.j,iay rack." . . . 618.386 to 618.388 

Railway bond. electriC. J. Meyer . . . . . . . . . . . . . . . . . . . .  (; 
I::I::� �n��I�i!a�c, J���B8iilioizer: : : : : :  : :  (; 
Itilway• elevate:\ C. C. Burton . . . . . . . . . . . . . . . . . . . .. 618, 
Ka::::�·.'f:�!;;le;,t�;"

C
:�3�l;:i:::·.:·.:·:.:·.:·.:·:::.: g 

Itll::� :�t;�.�����r:.la.(k�I���:�:: : : : : : .:·.: gl8 B:g way track and car. C. C. Burton . . . . . . . . . . . . . . . .  518, 
. ��.

o
i:;.".:;.��.�.����·.�����. �� ���. ���: 6l8,457 

Recorder. See Electric current recorder. 
���::����J:'�:���n�·.����:: : : : : : : : : : : : : : :·:.:: 
I:��

t
'lfoo ��:.;'git.pliiii regiiiier: ' 'Cii8Ii'regi&: 

ter. 
Regulator. See Beltrel<ulator. Electric current 
Re=�.::!r�;.y �t=���!"t:�r:'�, Eo F. 
R���:A:b:· Dink;,y:::::::::::::. :::::::::::::::: m: 
ID::�

o
�':r�';' �n1J'�!�r '0': W:iiieam,;: : : : : :::::: 

ROd .. machine for otrall/:htenllll>'. P. M. Haas . . . . .. 6 
Rotory engine, G. W. Morthland . . .. . . . . . . . . . . . .. . . .  6 
�t:g :�::�:: �: ���l�:!oii:::::::::::::::::::: g 
Rotary .team engine. William. &; FI.hAr . . . . . . . . . .  6 
8accharlne juices. purifying. G. G. Tiemann . . . . ... 6 
���:"a;:��l.;l�: K���: : : · : : : : : : : : : : : : :: : : : : : : :  i 
t1:1��w�·J:·l'JI;;::::::::::::::::::::::::::::::: g 
�\.":.3�J'.r.

e
�.1!�\{!!'.:���fer�·.����: : : : : : :: : :: (; 

IlaBh faotener. G. M. Kimball . . . . . . . . . . . . ... . . . . .... . 
t:t t�la:�' ��Ii.���.iii::::::::::::::::::::.: 
8&w frame. R. J. Moxley. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 420 
t:::r�c�:::�!-!miar: ·ili. 'iIi: TIioiDBii::::::::::: 51B.� 
8ca.le. pendnlum, W. J. Graves . . . . . . . . . . .. . . . . . . . . . .  618.646 
Scraper. road. T. R McKnight . . . .. . . . . . . . . . .  618,268. 518,269 
8crewdrlver..§. I. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.472 8eaJ. bottle, .u. Robinson . . . . . . . . . .. . . . . . . . . . . . . . . . . .  618,m 8eed. In envelopeo, machine for packaging, E. 
Sepaa::.�or: "see ·cor.;:;.;,ii8.i-iiiiir: · ·  . .  · .. .. · · · · · · · · , · ·  618,m 
=:v.:��:-in!nrf�)r:' ... erucaily.&djru.tiiig.Wlii; 618,246 
She��'rii;;1 ... '!.u.c��O:::'.miiiacin,:lng same: 'J.' 'Lee � 
Sh

":!rt":,"b.�iL.��
h
��� .���. ���.� ���.��: 618,376 

8heet metal pipe. C. S. ilamlln . . . . . . . . . . . . . . . . . . . . . .  6� 
�t��\�:�';;"6'g�i::of�era"11'I��[Yii: Bartiett·. '.:: m:� 
Signal. See Railway signal. 
Signaling device for croooingo. automatic electriC. 

E. A. Hermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 8kate, F; Kalkner . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . .. 
=�r�����'i:; f:r'::'a�e:j:'A:BaidWln: : : : : : : : :  
t�f1n�o:::rJ!·.!'d ':'o".:!�liiiig ·';tatli'iic;.:· .iPP.iratno 

6 
for. J. K. Gore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618,240 

�g�r:�
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A. Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,502 
Sprl nlder. See Lawn sprinkler. Bta mp canceling macbine, G. E. Barnard . . . . . . . . . .  618.440 
��:'Ji�I'!'::"�i8:h�i.�:.���·.·:.·.·.·.·.·.·.·.·.·.·.·.·.·.·.:::: i= 
��:::: ��il:�: �.'it.'1J�lney.::::::::::::::::::::::::: glt� 
Stone. artltlclal. E. Goode . . . . .. . . . . . . . . . . . . . . . . . .... . 518,239 
�t����.

tI�';,e���tgj,�:.
lr . . . . . . . . . . .  ' . . . . . . . . . . .  618,29l 

���.oem'1r�:r"i.�: W. Thew . . . . . . . . . . . . . . 618,Gl 

Sulky. w. F. &; S. E. L1mpn .. . . . .... . . . . . . . . . . . . . . . . . 618,5Q'1 8ulky. G. J. Loomi .. . . . .  : . . . . . .. . . . .. . . . . . . . .. . . . . .... p� 
8uopenders. F. Wieland . . . . . . . . . . . .. . . . . . . . . . . . . .. ... 51B,II83 
8wltch. See Electric .wltch. Electric startllll>' 

.wltch. RaIlway .wltch. 
���3'�hda:.r�M��: ��:& ·Burk::::.: m:� 
Telephoneexch&D&'e oyotem, Sabin ts.%����, Q18,33f. 
Telephone oyotem\ Sabin &; Hampton . . . . . . . . . . . . . .  518;332 
Telephone transm tter from oecondary batteries, 
Tel�p�o��/ppa.r;,:tru.:·C: ·Mijdi.·.·:.·:.·.:·.:·.:·:.·.·.:·.:·.·:: m:� 
�1=g,'!.1;,:#:I:�'i.�'r;rro�iI���;· : : : : : : : : : : ::: ��m 
���met:.r8c�i'!!�iii: wrencii aiKi ·.traigii';; 518.«2 ener �lj E. W. Oakey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.328 
Tie. 8ee .... etaillc tie. 
:t:l!:'p:g�;�·gin!�:' E�{t�:liiOn:::::·.: : ',' ,'.: '.::::: �= 
TI··o, pneumatic wheel. T. A. Egan . . . . . . . . . . . . . . . . .  618.229 
Tool, oomblnallon. F. E. Snrger . . . . . . . . . . . . . . . . . . . 518,283 :t:�� 

��Il"nw..o:t�:a:· M. Veloor . . . . . . . .  : . . . . . . .. 518,295 
Trolley wheel, J. D. An.ley . . . . . . . . . . . . . . . . . .. . . . . . . . 618.362 
:t:�:::z .. ':T.':��'v�����

I
�.� 

.
. .  �����: : : : . : : : : :  grn:� 

Truck, J. M. K. Pennlnk . . . . . . . . .. . . . . . . . . .. . . . . . . . . .. 618.535 
��� �� ����y"'l�f��

e
�.;'.;nrnJic

Fi
6':;;,r: ·c: 'j: 518,235 

Trn�""�aiiway:·i!ioi�er&·wessei:: : : : : : : : : : : : . : : : : ·:.: i}g:� 
Tube .topper. E. W. Craine . . . . . . . . . . . . . . . . . . . . . . . ... 618.226 
TwIne box. J. W. Herriott . . . . . . . . . . . . . . . . . . . .. . . .. . .  618,50( 
�:l!:: g�����a: l{: ��t�n:: : : : :: : : : : : : : : : : . : :::: gIR'Ws 
Valve mechani.m. rock drill, R. L. Ambro.e . . . . . .  618�12 
Vehicle ooverand .upport tnerefor. J. H. Bau . . .. 618,376 
Ventilator. 8ee Car ventilator. 
W88her: See Bottle wa.her. 
;:"t!:ng.g'�.!l�n�:-�:I���':;" regUiator: . "C;" X: 618.W1 

I)·Ebw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.22'1 
Water wheel regnlatlng apparatuo. 8e.slono &; 

Van Emon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,282 
Yraterlng pot, J. R. Wothe .. poon . . . . . . . . . . . . . ...... 618.437 
;:ifo�'i:i;.��:�'f.J::.:::..;'o��?I?W�\i·: Dowiiing.: &l�� 
Wheel. See :L'rolley wheel. 
Windmill. A. V. Wlnel<arden . . . . . . . . . . . . . . . . . . . . . . . . 618,300 
Window. 0 Ode. M. Zennier. . . .  . . . . .  . . . . . . . . . . . . . .. .. 618.003 WIre lQOp •• machine forformlng. White &; Lager-

w,,11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.381 
Wire stretcher, G. W. Hugho . . . . . . . . . . . . . . . . . . . .. . . 518.406 
Wood. kindling. W. F. Hutchln.on . . . . . . . . . . . . . . . . .  518.241 
;�

:;.
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Lyon . . . . . . . . . . . . . . . . . . .  6JB;529 

Wringer. See Clothe. wrmger. 
Wrltlngmaohlne. Eo Griffin" . . . . . . . . . . . . . . . . . . . . . ... 618,499 

DESIGNS. 
Car body. J. Commerford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,208 Key top, Graham &; Savell. . . . . . . . . . . . . . . . . . . . .. 23,1111, 23,198 Mirror frameo.J.J'.inLockwood . . .. . . . . . . . . . . . . . . . .. . . . 23;2Ot 8acIt, W. W. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .... 23,310 

Minerai water. natural. Waukeoha-Lithla Spring 
Company . .  . . .  . .  . .  . . . .  . . . .  . .  . .  . .  . . . .  . .  . . . . . . . . . . . . .  24,531 

Mineral watero, Gerol.telner Sprudel W. Casten-
dyck. . . .  . . . .  . . .  . . .  . .  . . . . .. . .  . . .  . .  . .  . .  . . . .  . . . .  . . . .  . . . .  24.600 

8¥::;::i'�:'o!s. L�erine·.: and' 'grape 'fruii: 'w: 24,626 
R. Hillyer. . .  . . .  . .  . . .  . . .  . .  . . .  . . .  . . .  . . . .  . .  . . . . . .  . . . . . .  24.M8 

Paper and envelope •• writllll>'. G. B. Hurd &; Com-
pany. . . . .  . . . . . . . . . .  . . . .  . . .  . .  . . . . .. . . . . . . . . ... �522, 24,523 

Preparations, line of proprietary. Foley &; Ulm-
RaI!'any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24,fi39 
Salt.
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aploca, Ceylon spfce Company . . . . . . . . . . . . . . . . . . . . .. 24,M9 
Vermouth. Glus_'1Ppe &; Luigi FrateJII Cora . . . . . . . . .  24.535 
Wa.hlll� tluid. W. M. William .. . . . . . . . . . . . . . . . . . . . .  24.544 
Water motors or pum,,", G. J. Robert. &; Company 24.565 
Whl.ky. R. Hewoon . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,684 

ORDINARY RATES. 
Inside l'll&,e. ellch IIlRe" lion • •  7lJ centa a line 
Bllck l'lllre. ellch l11se" llou • • • •  51.00 Il line 

IT ror · some classes of AdvertiBements, Specia! and 
Bioher rates are requi1'ed. 

The above are cbarge. per ""ate line-about eight 
word. per line. Thl. notice .how. the width of the line. 
and 10 oet In &gate type. EllI>'ravlngs may head adver. 
tisements at the SBme rate per agate line, by measure .. 
'Ilent, &8 the letter £re8B. Advertisements must be 
�g:1J� �t 
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WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block. CHICAGO. 

Laraut Manufacturers of 7'elephones in tlw United states. 

TECHNICAL SCHOOLS: THE IR PUR-
pose and Ito Accomplishment.-By Prof. R. H. Tbu ... 
��':t. toA tt�

p
��8��

u
g;

I
':f.�

h
l'i.t����rg�

e 8�':t �e'i-le��r�� 
of tecbnlcal education In the United Stateo. and its de. 
velopment 88 a part of a atate and national system. 
Contained In SCIENTIlI'lC · AMERICAN SUPPLEMENT. 
fa"J'at��1! o"t:ge a�ft;om .:;r�:.,!.':t�:I':.�:. each. To 

b
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K N ITTIN I  MAC H I NERY. 

SHIRT MACHINES, SLEEYERS, 
BAR STITCH MACHINES, etc., 
are made by SCOTT & WILLIAMS. 

20'1'1 E. Cumberln.nd Street. 
Philadelphia, P&.. U.8.A. 

ALS ITE  , S O L D E R  -FOB-

ALUM I N U M. 
Does uot dlBlntegrate. The Butt ;!oInt can be rolled. 
hammered. or drawn. Full particular. on application. 
ALSITE ALUMINUM 00 .. 106 Liberty St., New York. 

CHUCKS The National 
All .Ize. and ot},le. 
Pat'd Reversible 

��,::·.I�.::"i��1S��;,.;�.
o
W�� 

LOCK. R. 145. 39 Cortlandt St., New York 

PROGRESS OF SCIENTIFIC DIS-
covery.-By Lord Kelvin. Ab.tract of the pre.ldentlal 
addreoo before tbe Royal SOCiety, Nov. 00, 1893. Con. 
ained In SCrENTIlI'IC AMERICAN SUPPLEMENT, No. 940. Price 10 cent.. '.1'0 be had at this office and from· 

all newBdealer •. 

Brothers 

ARTESIAN WELLS -BY PROF. E. 
G. Smith. A ""per on artesian well. a. a source of water supply. E .. entlal geological condition. of arte· 
.Ian wells. Some chemical features of arte.lan well 
oupply. Contained In SCIENTIll'lC AMERICAN SUP
PLEMENT. No. 943. Prloel0cent •• To be had at this 
office and from all new.deale ... 

OI L WELL S U P P LY GO. 
tl &: 92 WATER STREET, 

PITTSBURG. PA. 
-

Manufacturer. of everytblng needed for 
ARTESIAN WELLS 

for either G88�Il} Water. or Mineral Tests 
t'.¥df�g Tforo�·.;ic�Pi1/�t�,�� 

cat��o:,:t'8fwr;i: �'eqa���t�is-

!iJI� �'b'vrc1?rl8N INVENTORS. 
ExI>!lrlmental work of every de.crlption. Automatic 
maChinery designed and·bullt. IT Send for circular. MALTBY MFG. CO., Brooklyn, N. Y. 

TOWERS AND TANKS FOU1'�enth Edition Qf 
PATENT SECTIONAL Experimental Science 

PATENTED NOVELTIES 
We want the New York City Agency for Patented Nov
eltle. of merlt. Would undertake the mannfacture of a 
g°"JiJP.r'i�f.l 'Wl'o��!\33f> Broadway, New ¥orl •• 

DISPOSAL OF THE GARBAGE A ND 
Waste of Citleo.-By W. �'. Morse. A statement of what. 
dllring the labt two years, has been added to our know. 
led/le on the subject of the di.po.al of city garbage and 
refuse ;  with Hpecial reference to the disposal by flre of 
the or"anlc waste and garbage of the (,)hlcago Fair. 
�'!fs�

ln
�?I�� �8���f:.lI'I¥oAt:,F:..W!rt:i���r;,�":.!�{lr�� 

all new.dealer •. 

Finest Quality of Hand and Chucking Rea.mers, 
�'tl:do::,

d
p����t 

�j rn';,: .fA�eg� 
cbs tter, and war
ranted to ont per· 
fect hole. In all 
kind. of metal. al.o 

hardened steel Mandrel. and Arbor.. Manufacturers of 
the Lightning and Green River brand. of Labor Saving 
�:::::t:fd.'��'!'.�'ll�·s. �i1;;"�e����!o �:f�:' 
MATCH $ MACHINERY: 
Lateot!JIlProved. Complete planto furnl.hed. JOB. C. 
DONNELLY, �Buttonwood Street, Philadelphia. Pa. 

ALL IRON TOWERS 
of 4- and 1 � Columns, for 

Water Works. Cltleo, Towno and Manu
factorleo. 

PLAIN, ALL WOOD TOWERS. 
EL EVATED TANKS 

for Automatic Fire Sprinkler Plant8. 
Manufacture .. of Iron and Steel Tank.. If:-olIfI�"':M 
I,ouisillna Red Cypress Wood 

Tank" a !Speclnlty. 

W. E. CALDWELL CO. 
219 E. Main Street, 

LOUISVII,LE. KY., U. S. A, 

The machinery I make is the kind 
you want. 'Every machine bears the imprint 
of my brain as well as my name. Of the best 
work and finest material. it does the best 
work. saves the most time, and makes you 
the most money. Send for a catalogue. 

Cat.alogues : At woodworking mach'y ; B. mach'y tor brass, ivory, hom, etc.; C. shaft'g, pulleys. hangers, etc. �YIBIL, �500 W. 41st St .. NEW YORK. 

GAS 
. THE "� OLIN" :>:> 

AItD GASOLlltE EItGIRES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWE� PURPOS.ES� 

THE OLIN GAS ENGINE CO., 
222 OHICAGD STREET, BUFFALO, NEW YORI. 

© 1894 SCIENTIFIC AMERICAN. INC. 

120 Pa&,es and 1 1 0  !Supe" b Cut. added. 

In.t the thing for a pre.ent for any man. woman. 
ot

����, �
c
::.e:i�':�������'f��I}.,.� :gJtt:,';Will be 

found tl:'e Sclentltlc Use of the Phon0r,aph, the curlouo , 
�ll."

a
Jt���·�:w k,.�.nnr:r:�t�ntW�lc�

c
7R:;,.fgg

t
f:! . Optical Projection of Opaque Objects, new experlmento In Projection. Irlde.cent Glaa .. some points In Photo. graphy. Including Hand Cameras, Cane Cameras etc ' Systemo of Electrical Dlotrlbntion, Electrical Ore 'Flnd! er. Electrical Rocker. Electric unlmes. How to Color Lantern Slide •• Study of the Stars, and a great deal of 

r:c�e':.'ii':r�"tter whmh will prove of Intere.t to 8cien-
840 pageo, 782 tine cuto, 0 ubstantlally IDld beantlful!), hound. J'rlce In cloth. by mail. $4, Half morocco. $Ii. 

a:rSe'Ud jor illustrated ci.rCltltlr. 

MUNN & CO., Pul:!lishers, 
Office of the SCIENTIFIC A M E RICAN, 

381 BROADWAY. !!lEW YORK. 



APRIL 28, 18<)4.] 
Fawn.ded b1J Mathew Care'll, 178i>. 

H E N R Y  CAR E Y  B A I R D " CO., 
(NDUSTltlAI, PUBLISHERS, BOOKSELLERS &IMPORTER8 

!ii 1 II Waillut S'" Philadelphia, PL. U. S. A. 
frOur new and Revised Catalol?ue of Practical and 

Sclentillc Books. 88 _eo. 8vo, and our other CatalOl1Ues 
and Circulars. the whole coverinfl eve� branch of Sci. 
ence applied to the Arts. sent free and free of post8l?e 
to any one In any part of the world who will furnish bis 
addre.&. 

D E A F N E S S 

~ 
and HEAD NOISES relieved by uslng . Wilson'. Common �enHe Bar J)rum8 

, New sclentl1lc Inve'!�lon,.entirely dltrerent 
; .  � . �¥.�0:l:':r:t;�o���m .sf! gt:: �:��:. f!i'i: 

and where medical skill has given no relief. 
They are safe, comfortable, and InTislble; 
have no wire or string attachment. " rite . for pamphlet. W" Mentwn thi8 paper. 

WILSON EAR nRUM MFG. CO� DnmalDpciodtloe. LoUISVILLE, KY. 

OIL FUEL FOR BOILERS. - DE· 
scription of the assemblage of the water tube, oil-tired 
boiler., which snpplied tlie motive power for the Cbi
cago Exposltlon, and which were the r.;eateat in Dum-
:iit��d °wTmt��fi:�;-:iI:ri:.

r b���:i��er������� 
AMERICAN SUPPLEMENT. No. 937'. Price 10 cents. To bebad at this ollice and from all newsdealers. 

KELLEY'S IMPROVED 
B E R RYMAN 

Made by B. F. KELLEY &. SON, 
8 Oliver Street, 

Boston, Mass. 

Ps,teI1J;_I�'l:f!i���l� H;l1lo����':,�� 
necks on horses. 

sure cure. An absolute 
!tr�6'�t�CnE��, 1Q: fLY 

B ELL TELE PHONES �!J:ti"..: ��� 
all supplies for complete equipment of Teler.hone and 
��I:flfa��e�nl<'\�U� desj]1llT1r.e T."ir�;"Bb'WNifL 
& CO., 76 CORTLANDT STREET, NEW YORK. 

VANDUZEN SJ��M PUMP THE 8EST 1M THE WOILI, Pumps Any Kind of Liquid. 
AlWAY. in Order, neve,:r 010,. nor 

Every Pump G •• raat •• 4. 
S:lZES.-G.llon. per Hour. 

1'7 to 1'75 e.ch. Addre •• 
THE VANDUZEN & TIFT CO., 10: to 108·\!. Setond St., Clneinnati, O. 

. lIy�J:t:'-:!!� 
nlustrated In 8cIENTI1I'lC AlIIERICAN, March 31st, p. J9'1 

LICHT PROOF FILM CARTRIDC1Es. 
NO DARK ROOM REq UIR ED. 

Best and Most Practical Camera In the World regard_ 
less of price. Prices. $S to $Hi. 

W" Sendjor  Discriptirm, with Sample oj Work. 
Boston Camera JIl'g. 00., 382 Tremont St. Boston, Iass. 

A.n Inventor 
Who has a bright thought to be worked 
out can __ get mechanical help by writing 
to us. We send a primer first, 

THE J"ONES BBO�HEBS ELECTRIC Co. CIN'TI. O. 

supply you. All sizes 
DIDolilitefl. always -!l:���'!'!'���:r �:: catatogue The VLEV'ELAND STONE CO. 

J citutilic �mtti,a1l. 
�tz ---.R EPERA PAPER. 

A New Printing-Out Ready Sensitized Paper. 
PERMANENT PRINTS, Better Results. Easler Obtained. No lee, No Hot Water Treatment, No Lead Salts, No Ai lim or other hardeners endan�rlng 

��� ��� ::f I��: l�,,:e.
and

E�u:,::,ImJ'!C:I ��� =r���o,,�s
'pa���o!�n:gi 

bronze and does not fix out. A paper 1M aU Clim.(ltu and aU Beasons. Will Btand. a hot 
water test of 1000 F. and will behave jmt as well in ice cold ·water. Has none of the detects I 
of Its rivals. pr Write tor free 88Dlple sheets. pr A8k tor pnces ot our Special 
�!t:,a11I-nea1ers. Nepera Ohemical 00., Nepera Park, N .  Y. 

SCIENTIFIC AMERICAN DYN AMO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of 15Upplying a current of from 00 
to 75 110-volt Incandescent lamps. or of bein! used as a 
�� l'h:'��:iJt �r\"h':�����s'i,Tt�n;;i'i:,'il:�c 1��:!� 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
�g��e!r::���:��r� 8f:ipfee:i���� ;�: tt�i�t�� 
use, but who do not care to enter into the subject 8cien
tllIcally. With 24 illustrations. Contained In 'CIENTU'IC 
A�I ElUCAN �UPPr.E" ""T, No. !oI6�. Price 10 cents. To 
be hada t this ollice and from all newsdealers. 

E L EC'l'RO MOTOR. SIMPLE. HOW TO 
:�r d!ll�a�����:�c�t�o!, �fe�foalk�=�� 
amateurs to make a motor wnlch mil?ht be driven WIth 
advantage by a current derived trum a battery, and 
whlcb would ba ve sulllclent power to operate a foot 
�W: 'Ii �,!::chb':,i,r:.?�"1� ��I������e 'l':E��l� 
SUPPLF.MKNT. No. 641 .  Price 10 cents. To be bad at 
this olllceand trom aU newsdealers. 

C9ENGI!AVIN G. ® 
FOR ALL ILLUSl'RATIV£ AND ADVERTISING PURPDSES 
an'X���: �:�::.!1:�?�:,'Su�g:.��:i::glg�·Jra�'::'8 
and catalogue work. 

K a. ORE BREAKER fapacity up to 200 tous per hour. 
Ba.. produced more ballast, road 

metal, and broken more ore thaD 
all other Breai<e s combined. 

Builders of- High Grade MininR 
Machinery. · Klng-D8lT8I<h Con
centrator. Connersnlle Blowers. 

8end for catalogues. 
O ATES I R O N  WOR KS, 

f'J" C �o.Cl illf,on St •• Chicn.�o 
136C, Liberty St., N.Y. 2S'1c, Franklin St., Boston. MaPs. 

There is a 
Market 
for Your 
Specialties 
in England. 

Agencies for Novelties 
Wanted. 

ADDRE8S : 
RANKIN 8c CO., 

Merchants and Manufacturers 
Agents, 

7 Snow Hili, London, E. C. 
Englisb and American 

References. 
ACCOUNTS GUARANTEED. 

SINTZ GAS ENGINE 00. 
GRAND RAPIDS, MICH" 

U. S. A. 
Manufacturers ot the Sintz Sta. 
tionaf'y Rnd Marine Gas and Galiilloline HUKi n.·s. E8�ectany 't�:gil'.?'g.

for 
R�:t�i�d 

m
.1.':,"i� 

tured or natural gas - Boats and 
launcbes. Prices wi thin tbe reach 
of all. pr Se",! .tar Catai<)gue. 

Mention this paper. �pa. rsons Horological lnstitute. 
earn the Watch Trade 

Engraving and Jewelry Work. 

PARSONS, IDE & CO, J'V' Oircular Jru. 
302 B radley Ave., PEORIA, ILL. 

SANITARY SOAP VASE 
PREVEN'I'1ii disease, waste, pllfer-
:tfti:fo"f�&r"ly.r�I�":�:J'�V:� 

AFFORDS each user fresh, dry 
pure soap. 

The Onl'll Clean, Sanita'r'll, and Sate 
wa'll to lUIe 80ap. W. R. BANNIE. Rochester, N . Y • •  U. 8. A. 

BREAVERS { } We Manufacture and Supply at 
.ft. The Sbort Notice and Lowest Rates, 

' �AND- Blake Rock and Ore Breakers 
ORE CRUSHERS Style. for Crushlug Gold and Silver Ores 
Breaking Concretf), Road Metal, and all kinds of Hard and 'fr1ttl::'���{ nc��lr��laf�1�: 

. ers for various purposes. Please 8tate for what 'USe desired. Breakers mounted or unmounted, 
wtth orwithout Screens. FARREL FOU N DRY & MACH I N �  CO" ANSON IA, CON N. 

MEsSRS. MUNN & Co . Solicitors 
of Patents. have had nearly 1Ifty 
years'continuous experience.. Any 
one may quickly Mcertaln, free, 
whether an Invention prohably Is 
patentable by writing to MUDD & Co. 
Communications strictly con\lden-� to �b�d��� ��nf"�ts and 

PATENTS 
taken through Munn & Co. receive special notice In the Seienti/iC Amer. 
ican. This splendid weekly paper 
elegantly Illustrated, has the largest 
Circulation of any scientillc work. til a yr.idr:.rc�'B�V'�I��/,;ee. 

New York, 361 Broadway. 

2d Floor. Wilshire, Oleveland, O. " � NICKEL 
THE FISHER �� 

Patent Steam Pump Governors U 
For Steam Pumpa � 'l,r� under Pressure .. � 

FISHER PATENT GRAVITY GOVE RNORS �;l 
For steam Pumpa tilling elevated open tanks, .!l'" 

are the most positive and durable dences � 
R������e-Q���{?�". 0 

" AND i ELECTRO-PLATING 
§ Apparatw! ad laterial ,..... hiE � Hanson & VanWinkle 00. � �ewa .. k. N. J. 
" 81 LIBERTY ST., N. Y. :a :13 S. CANAL STREET, 
10 CHICAGO. W" Send for cI culars and testimonials. --.----- ---

:m8.JtIr.:!!�. G?�Elit�ttall��'!-';'IOWa. THE COPYING PAD.-HOW TO MAKE 
and howto use ; with an engraving. Practical directions These cuts represent two American Products. 

THE " CLIMAX " 
Stereotyper and Moulding Press 

combined, for making perlect Celln-
�y�:, o��:t'i.Y!llr��t;g.,i'e lrs'i,d 

f�� 
making Rubber "'tamp". Should 
be In use In every. printing ollioe. 

See ScI. AlII .. Dec. 00, 1893. Send for 
ciroular to THE J. F. W. DORMAN (:0. 

���tyct"�g:,,:,t�:s
g:::=����a!"0

p\�e
t�I�M�� 

letter to the pad, how to take olI copfeo of the letter. 
Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
43!o1. Price 10 cents. For sale at this ollice and by all 
newsdealers in all parts of tbe country. 

���!��!!l�n:!!��;
e
�:t!�

e
:� "':::ti��:l��d:,,!J:tq��� 

lyand are the Cheapest la the WORLD. Not Fn-nch, German 
orSwis", butAIIERICAN. Signed GU.AIU�TEE of Accuracy etc. 
witheacb, covering on TE.i.1L · We are re spoD sible, and our 
Watche88l"ebackedby$2,OOo,OQo; Look UBUP. 800,000-Watcbes 
BOld to date; Present 88le8 OYer 1,ooo�aily. DESCRIPTION:. 
American Lever Movement, Quick Tr� -34 Plate, Regnlar 18 

, �:b�
l
M:lor =Fur:r1�

se
wr:J

id
:� ��!�:�� :�-::;*�.� 

Inside Stem Wind $1.60 post-paId; 8 tor $4.00. Entire Satis
faction Guaranteed. Handsome Chain included tfyou mention 
paper. INGERSOLL .t. 8RO., 615 CORTLANDT ST., N. Y. CITY 

S T E R EO P T I CO N S .  
MAG I C  L AN T E R N S  A N D  
ACCESSORIES, S E N D  FOR CATALOG UE. 
TO CHAS BESELER MAKER21B CENTRE Sf. 

_ N EW Y O R K . 

OF ALL METALS 
. Wo��'t'iu°ll 

a":l (C��c:..n!lf:��n��� �:t';s�st�1"r�"Efe1'v":l:.�����h!.':.!"�� 
!It" E. German lOt., -Bnltimore, Itld' l ·  

Manufa.ct'nrers of 
Rubber Stampa, Vulcanizers. Stereo

type :Maclilnery and Supplies. 

rators, Corn'llbellers. and all kinds of Graln CleanlIlll' Machinery. Heavy �teel and Iron 
Plates and CYlinders for Screening Ore, Coal, Stone. For Filters, Stralne� Ventlla
thrs, Oil, Ga;s and Vapor Stoves and all special p1lfl108ll!!. Special sizes for CoIlee CleanIng and Boasting l\lachlnery. Perforated Tfu and BrII88. 

The Harrinaton &; KiDa l'erforadDa Ceq Claicqo, andll8&PearI 8t�N.Y 
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F. M. HICKS & 00. 
RAYMOND 

GAS ENGINES 
Cheaper than SUam or Eleetrieity. 
&; 7'0 Sonth Canal St. 

C�ZO.A.GO. 
ANY PARTY ownlng s D ��Sl lfABLE PATKN'J' 
-simple devices for everyday uses �eferred-can hear 
'Io�k.C88&:eud::��t�:';.".i'ai�:im�er �fG�t��t. 7'13, New 

If 'g0l/' want the besf Lathe and Drill 
...... CBUCKS, BUY 

A H REID'S IMPROVED DANISH . SEPARATOR With C.·eam Overftow. 
Has a greater capacity titan any 

other Separator on the market. �g:: �� .sPra't�S an hour. 
. wl

1:;����rfectly smooth cream 
Regulated while In operation. 
It will also elevate the skim milk. IT PuI1=r�e��oription 

A. H. REI D, 
3003 Mnl'ket !Street, Philadelphia, Pa. 

H :-He Pays the Express. 18K Gold Plate, over Coin Silver Watch, ElegantlyEngraved,.1t:r
ranted a perfect timer (cut shows back of ease) a.nd a S:o!id lSI 
Gold Dia.mond Ring for S5 90. Sent C. O. D. bJ' 81pr� on 
ap'r;�iiLt��a(i.: r.!:I�:j:'::= �t;;; �=�Jt� .... 

:t 
FIREPROOF FLOORING.-DESCRIP-
tlon of tbe various systems of lire proof \looting em
ployed in EuroPe and the United States. With 73 lIIus-
�:��?·No�B���ed��e

CI
1�Ni=. 

A���I�J!f�rpk.� 
office and from all newsdealers. t: 

........ ... . �:, ... .. ' I ' I · 1 - '  �' ·· · T"�'III . 
:� bi '  Q1i;' . _ C H ESTER, P A . _  �_ -' ... " ""., FO U N D E. R S  A t� D  S M E. LT E. R S .  

�c-_" - -,-c' CROWN BRONZE., PHOSPHOR BRO N Z E.  
MAN G A N E S E  BRON Z E. , G U N  M E.TAL A N D  BRASS 

H EAV Y CASTINGS A SP£.CIALT Y. 
MAKE.RS Of W HITE. BRAS5 & LINING ME.TALS . t Engineers and Architects should specify 

GRAPHITE PAINT 
tor Bridges, Roofs, Structural Iron, and all ell:
posed metal or wood surfaces. Warranted not 
alIected by heat, cold, smok� or chemicals. 

DETROIT GRAPHITE MFG. <;0., Detroit, Mich. 

A New and Valuable Book. 

12,500 Reeelpts. '2' 08 Pages. Prlee $ 5 .  
Bm,nd in Sheep, $6. Half-Morocco, $6,;')0, 

This splendid work contains a careful compilation ot 
�� m���t':'�I':::��.Fe:t�:f�i't�h:� I{:, t�e �f! en talc Amer can durlnl(the pasttlftr, years ; togetber 
with many valuable and important additlons. 

h:::��ll�l::J!�eeJ�I��Malb���h�l�b:=f�s ��,: 
being reprp-Bented. It is by"7ar the most comprebensIve 
volume of the kind ever placed before the public. 

The work may be regarded as the product of tbe stUd
Ies and practical experience of the ablest chemists and 
workers In all perts of tbeworld ; the information gfven 

�!����:. ��t�'i,";i::��'];r ��:nd condensed In 

to Aj�':�I:,v��Jnm'lge
t���= b:':�¥:���n:1��� 

tries, will here be found answered. 
Instructions for working many dltrerent processes In 

the arts are given. 
Those wbo are eIlll'aged In auy branch of Industrr 

probably will lind In this book much that is Of practical 
value In their respective callings. 

Those who are In search of Independent business or 
employment, relating to the home manufacture of sam
ple articles, will lind In It hundreds ot most excellent 
suggestions. pr Send tor Desoriptive Circular. 

l\IIUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, - 361 Broadway, New YOl'k.-



ORDINARY RATES. 
I ..... e Palre, eae," insertion, • ,.1I

,
cents a line 

Back Palre, eacll insertion, .I .  1.00 a line 
Ir" Fm- _ clamlB oj Ad"�. Special afld 

BighM Tates aTe ,.equins. 
The above are ch8l1!l!8 per agate line -about eight 

words per Une. This potl."'t-shows the width of the line. 
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moming to appear in the followlDg week's Issue. 

OVERMAN WHE£L CO. 
_TON. 
NEW YOIIK. 

PHILADELPHIA. DETROIT. 
CHICAGO. DENVER. 

SAN FRANCISCO. 

COLD FORC ED PRODUCT. 

teROiOrB' Driv8 SCfOi." 
I'atAIIIted May 10, July 19, 188'l1 

July,to, 1888; 
July JB, 1892. 

lUI cllejliler 1Un 
- ---. 
sad, blliult OOld f«IIi. 

It will turn like a screw 
mto w.ood when driven 

with a hammer. and 
will oot·break the 

AI:Iin of �he 
e4. the entire surface 
has a metallic skin. 

Forapplying steps to Elec
tric LIght Poles, 1t has nd supe-
rior. . 

Pr Sendjm-samplet to 

� . .  

• 
AMER ICAN SCREW CO. 

PROVIDE NCE, R .  I .. · •  

jcms..!� �FINETOOLSllmnSlloP. 
I"':;&UE ClH.BESLY & 00. ·AlllAIEIICY. CItICAGO, ILLU.s.A.-

lABORATORY OF Dr. L. K. Iii HM, 
Electrical and Chemical Expert. Tests and lIZJ;e1'Imenta made tor Inventors. IflMndacmt lamp ""'�_ 
." .... u a .,...,ialtt/. 81 Nas.au S�reet, i'iew York. 

J E S S O P'S  S T E E LTHe\1\RY, r O R  T O O L S .  S AW S  E T C W� J� ::)1 � S O N S  L �  �c  J � HN ST N E V� YORK 

The 
American 
Bell Telephone 
Company, 

I25 Milk Street, 
Boston, Mass. 

Tbis Company owns Letters
Patent No. 463,569, granted 
to Emile Berliner Novem-
ber 1 7, IB9I, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas ' A. Edison May 3, 
I�2, for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro
phone transmitters and of 
carbon telephones. 

J,ilutifi, jtleri'IL �C>TOR.' ·6 
BOLC IAN O'. LITTLE CIANT, No. I,  

WIll run your Sewing Maohine, Fans and other Light Maohinery. 
A Wuk'8 Wm-k Done m a Da!i. No Plumbiln4/ lkqIMed. Delw..r.d Fru on Reufpt o/Price 

� SALINBVILLB, COL. co., 0., Januarr 22, 18IN.. TU�':-��.3r::; ��l :locr:;�f I!�:from you has more power than anythlng 1 have 
ever seen for Ita size. Have been running a mechanical window display 
llf1th It for nearly two months steady. and II just a. good as the day we 

pntlt lD. YOU11l respectfully. EDWIN A. BUNN. 

N 0 2 $1 0 Fans, Ice Cream Freezers, Lathes. 
Scroll Saws, Church Organs, etc. . , • EsSING'rON, PA., February U. lB9f. 

TBlII BOLGIANO W ATBR MOTOR CO., 
No. ill Water Street, Baltimore. Md. 

Oent!ffllm: Your No. 1 Motor arrived safely. and I esteem 
your promptnessln1llling tile order. When I o

�
ned the box 

���
o
�'ltl���'::t ?ofg��n!J�g�� tlha

aV��i�n�ro���
e
rh�� ::'l-

pearances are deceptive sometimes. You can fully Imagine 
my surprise. when I turned the water on to It. It drives my 
experimental dynamo too fast with the water half on, and 
�:� ::.a:M� ft°�� f�� ¥fo=�; �o °d�� ir��i 

machinery. There Is another good point about It. It does not waste water like many watolr Motors; all the water 
that.passes through It Is fully utilized and no lost power. I can fully say tbat I am satl81led with my Investment. 

. I am yours. SAMUEL W. ECKER. 
)(0. 3 MOTOR, SIt. For FantyPl'lntlntl Ps.ellllell, Grind

Ir" AU ��.r�<j: � 1tJ�I;;1B. a8hiRlI!a�n
/�

. Oircula& 

Cas Iron, $3. 
Ir1!:��a�;t"::li1.�I::, C;,}s I

�:o�:,
n::le

rll�� ::e1.�YO:; 
snperior to anythiolr of' the t.iod ever oWel'ed the pnhliG. 
Gets hoc in 3 mlnntes and costs 3 cents a day to heat. 

TB1II BoLGIAliO WATEIl MOTO�Dl�ftt�a. April ll, lB9f.  
Gentlemen: Your Gas Iron received to-day and at once pntln s_ 

vice. It gives entire satisfaction. and our folk8 are glad to have It. 
ABsIstalt°�tfu�J=; J:;;J·sr.tlJ�:';-�R.R. 

Just what I wanted. Ready In 5 minutes. Irons and presses per
fectly. Have two and am delighted with them. One Is for a friend. MRS. CHAS. J. TAYLO� lli25 MadI80n Ave., Baltlmore. Md. 
w��

e
t�:t �.;rWn !n�

o
l����o�in�� ���y�",&I'J�'i,".'tS�O'i�\re 

to hfl8t. MRS. S. T. PLUMMER, 1001 N. Eden St •• Baltimore. Md. 
You may send me 1 d""enPerfectlonGas Irons. Sold 700 charcoal 

Irons Expect to sell 
�b��iIfl�,h.KER Philadelphia. Pa. for. 

Enclosed ODd check. Ship 1 dozen Perfection G88 Irons qnlck. D. E. BOSWELL &; CO. Chl�, IlL : Shlp'immedlately 1 dozen Perfection Gas Irons to Novelty &; Gas Co •• New York Clt
l

' J. H. PINCHBECK, N. Y. uJ������.J�-:o�tIng Gas Iro����brs ����NM�:L.��!\I'.!2
S
*� �::r� ���o�::'.k£,

e 
Wouldn't take NO for mine unles8 I could get another. It saves hal1 the work and is ten times as cheap. MISS AMELIA. LACKNER, 26 Fatr Oak Ave •• Bdtlmore, Md. Bend np 1 doZen Perfection Irons now. Gets warm will sell �o�W\s'R���� �'f.'\:.��g��d. 

DELIVE R E D  FREE ON RECBIPT OF PRICE. SEND FOR DESCRIPTIVE CIRCULARS. 

THE DOLGIANO MANUFACTURING CO., 415 Water Street, Baltimol1, Md. �:El:c>x..ES.A.x..:;m .A.1V� �:mT�Xx... " . 
" THE STANDARD 'f 

TB1II ONLY 
DRIPLESS STRAIN 

. in the world. 
No drip to 8011 table 

linen. Nowlreato clog 
S.JlOut. No faUing olr. 
Beantlf'y nickel plated. 

Sent to aRIjI addf"t88 00 '=!���=-__ 
1'tUtpt oj pt'ICe, �1Ie. ;; 
Standard Strainer Co. "",,_='''T-:::'':' 

LUVEll· DIAMOND CYClES' 
HIGHEST GRADE. FULLY WARRANTED. 

VO\" ���. O\" W O�e..� 
.. �O�% O\" �\.\"\% . 

JOHN P. LOVELL ARMS CO. 
lanuflllltarera, BOSTON, IAS$. 

J4ht l/()adater; WeJght�3 Ibs., Price '113. PvpuIar Pnc ... Oataloguo Free. 

ColQll)bi� Bicyclf' 
of I894 

Have made a great stride forward. They 
are a distinct trillmph both in design and 
construction, and must command the ad· 
miration of the wheel- i n g. world. 
We believe they are des- tin e d  
toachieye the greatest 
lar success in the 
tory of • . .. ,& • .L'�� �'" r' ., .... .... -�- III'" ." � ' \;\ . ' � ,,.. 

' �r':"' I' �I: � � "'&1"' I -fl" / " .,tilt 4,\, 
'1,,-...,, • " American cycling. Our cata

logue wJ1l be of ' particular interest to every 
intending purchaser of a wheel. You can 
obtain it free at any Columbia agency, or 
we will mail it to you for two two-cent 
stamps. 

POP� MFG. co., 
Bo6taD. New York. Chicalfo. HaztLltttJ, 

1\\"\.'b"\O\' � v(\,\�""\ 
STEEL BELT LACING 

Bedueed Prices and New 81H1r. 

READY TO APPLY FlrUSHED,JOINT 
Millions In Use. Samples Free. 

'1'II1II BRISTOL CO., WATE1lBUR'¥, CO)(N. 

HYPNOTISM . Its Uses and Abnses. The 8C1-
booll,fl, Prot.And�:t�t:'ll'"asag:!:::�!.���� 

l�to 50 H. P, THE Motorof I r Century 
�Can be used a7!lIplace,todoa7!1I 

work .. ,!"d by anvJme. No Boli
er! -"0 FIre I No Steam I No 
:::..'\" I� N;"���:: w:;

o
�; for all places and purposes. vost . .... _ oj operation about on� cent an . ��""hintUtat�hor�=; 

&oooO.tt 1Iorn....... Churt��ne CO
l ............ ....... .  P.O.Boxl48, Ste.lInlr. II • 

THE ELEOTRIC ITORAGE IITIERY CO. 
. sou JlANUlrACTUBIIBII OJ!' 

THE GHlORIDE ACCUMULATOR. 
l!IIemeota of allelUll,trom 1OO1lptolll,(110 watt-hj)1IJW eepaOltyeach 

. CBlft'BAL ST.'l'IOIf INSTALLATIOl'l'S. 
lII\eCtr1c I4UDOh EIqulpmenta; �egr&J!h, � hI1ItC&l. 

and all IIPIlOIAI 00lllI. . 
DREXEL BUILDING. PHILADELPHIA, PA. 

© 1894 SCIENTIFIC AMERICAN. INC. 

[APRIL 28, 18c}4. 

CAGU .pAID f or  all kinds of good Second-hand 
on ' Iron aud·Wood.Workiolr Machinerl'. 

� Addl'ess W. P. DAVIS, Ro�BB. N. Y. 

j1lUMINUM goods made .in quantity at low Price. " H. H. Frankim Mfg. �Syracuse, N.Y 
AGENTS WANTED fir Grinders' Supplies. Lib
eral CommlBIIlon. THB TANITB CO .. Stroudsburg, Pa. 

l.�f.t NEW MAIl.. 

HigUst quality lid Ua.me&t Light �ter 01 lie I .. 
MEN'IS-I.ADIE!'!'-IIOY"S· PATTERNS. 

Boy's'Nllw Mall, highest grade boy's wheel llJade. 830. 
Al80 Boy's Wheels. �. - - - - - 813 lIP. Oloslngout all shopworn and M-hand wheels-BargaInB. 
, sena two 2-cent. stamps jm-·catalovue ana 2a-hana /lot. 
WH. READ &; SONS. ,1m WlU!blngton Street. BoSTON. 

I 0 1 '1 II S $6.00 . , . ; : . '  :1\ . $10:.00 
Eastman Kodak Company, 

. IF" EST A IU.ISHED lM4li. 
The MIst Popular Sclentifio Papllr In the World 

Oal,. 83.00 a Year. Ioeloidluti Po.,aae. 
Weekly-�2 NII'1Obel'lI a Year. 

This widely clrcu hued and 8piendld1, IUDJltftted 
paperlspllbllshed weekly. Every nomber oontaIn!J..IIX
teen Plllles of useful Information and a large nnm\Jljlr.of 
orilllnal engravia.s of new. lnventlOWl and � 
representiD//' lllnjrIneering Work8, � . lIIachl ..... y. 
New Inventions. Nove.ltles in MechaBl .... � 
Chemistry, Electrlcltf TelCll,rapby, Pborolrapby.AftlIIJ
tooture. Agriculture. Hj)ftlcuJture, Nataral 1IlstQrL 
etc. Complete list of ..-each w.eek. 
. 'I'tfr ... otSulMcrl.'t,n •• -<>ne COpy of the,BCID
TU'lV AMlmlCAli wiD � I8Dtfor ..... v<a.·--Sf bnmban
postage prepaid. to any sw..lber In the United stat.. 
.Canada, or Mexico. on recelptof three dollat·. by the 
·"ubUsbers ; six montha, IL/iO; tbree'montbs, 'J.!P. 

Clnbll.-I!peclal rate8"or 8&V�.aI names, and to Poat 
·Maste.... Wrlte.for partklni8rs. · , 

The safest way to remit is DY P.08tal Order •. Draft, or 
ll\xpre811 Money Order. Money carefully placed InSide 
at envelopes. secureJy sealed. and correctly addresSed. 
Beldom goes astray, but Is at the sender's risk. Address 
all � and make all orders. drafts, etc., parable to 

MVNN '" CO., 361 Bl'oadway, New York. 

T H E  

IMdtit �mtritaU luppltmmt 
TIlls is a IICparate and dlBtinct pnbllcatlon. from 'I.'n. 

8CmNTIl'1c AMBRICAN. bllt Is nnlform tberewlth In •• 
every nomber containing sixteen large pages filII � ·e .... 
jlr& vlI1iOI. many of wblc b are taken from foreign papers 
and accompanied with translated' description.. TIl .. 
8CTBNTIJ!'JC AMIIIIUCAN SUPPLQENT Is published weel!
Iy. and Inclndesa very wide ranlle of contents. It pre
sents tbe most recent papers liy eminent wnter8 in all 
tbe principal departments of Science and tbe Useful 
Arts, embrac\llll BioloRY. Geology, MlneraloRY. Natural 
HlatOl'Y. GeolZJ'&pby, 'ArcblllOlollY. A.8tronomy Cheml .. 
try. lectrlclty. Light, Heat. Mecbanlcal"Enllineering. 
Steam and Rallway.BlW:Ineer\Jlg, MInIng. Ship Bulldln • 

Marine Engineering. Pho�hy. Techpology.lIfann
facturinll Industries. 8aIlItarr'Eng\neeriJlg, Al!rlcnlture. 
Horticulture, DOlllestic EcOnomy. Blograpbr. Medicine, 
etC. A vast �nnt of fre8b and valuable information 
obtainable In no Other pulilicatlon. 

7'he m.QBt important E1lgi1leerino Wor!cs, Mechanlama, 
and Manufact1Jl'e8 at bome and abroad are lllD8trated 
and described In the SUPPLBMBNT. 

Price for tbe SUPPLBMBNT for the United States. 
Canada, and Mexico. t5.00 a year; or one COPY of the 
SCIENTIFIC AM lIllUCAN and one copy of tbe SUPPLE

MBNT. bOLh mailed for one year to one address for '7.00. 
SIIlIIle copies. 10 cents. Addrellaand remit by postal order. 
expre811 money order. or check. 

M U N N  '" ("O rt  361 Bl'oadway. New York, 

�uildiltg . �ditiO'u. 
'l'HI Bel_TlllIC AMBBlCAN ARCBITJII«i'I's' ANI) 

BJ;JJwllBil' BDITION ls is81lticl montliIr. 82.&0 a year. 
S�le oopl& 26 ce\:J.te. Tbtrty.two laq(e quarto pag!lll. 
fonnllllf. iarlfjl aDd eplendld !\IapslDe .at .4rCbltectnre. 
rtChtt edotuecl wlt.l;l· 'oU!Iant pjdi.. .,. collwl. and with 
O&ber BIIe�; IllnstratAng tbe most intereatlnlt 
aiamples of � archIteetmai �. _4 
allied �nbjeetr. ,.·c'- , . . '  , , 

A opecjaJ t ..... i1t'��on �"" DDIIlbel' 
'of .. varietY of tbe iBteel aJIdbeBt ple'll8 fOr private real
d!inces, city and cOlUltry fuCladlIlll tboee of very mod
erate cost as well all the more exj\en8lve. Drawings In' 
.perspectlve and In color are given. to!l:ether with PlaIlII, 
Descriptions. LocatiOns. Bl!tlmated Cost, etc. . 

The elegance and cheaJllHlll8 of this magni1Icent work 
have won for It tbe Lal'a-est CtrculaJion of any 
Architectural publication In the world. 80ld by all �_ 
1!ealera. f2.50 a year. Remlt to 

MUNN '" CO •• Pnhllshe .... 
361 Br_dway, Ne,." T .... 
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