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J £ieutifi£ �lUtri,au. 
THE AUSTRALIAN ANTARCTIC EXPEDITION. 

In the SCIENTIFIC AMERICAN SUPPLEMENT of Sep
tember 21, 1895, We' gave an account of the recent 
voyage of Mr_ C. E. Borchgrevink to the Antarctic 
regions, which he undertook in the interest of science. 
In his paper, read before the International Geograph i
cal Congress, he advocated the sending of an expedi
tion to Victoria Land for exploring purposes, and 
offered his personal services for such a voyage. A re
sponse to his  suggestion has come from Australia, 
where th e Premier of New South Wale� has sent out 
an invitation to the other colonies to co-operate in fit
ting out an Antarctic exploring expedition. The 
propositi0n has been favorably received, the latest 
response coming from Queensland. South Australia 
has the matter nnder advisement, and will reply on 
receipt of the full details of the scheme. Tasmania 
has voluntarily offered her assistance. 

The first efforts of the· expedition will be directed to 
the exact location of the south magnetic pole. If the 
plan proposed by Mr. Borchgrevink be followed, a 
landing will be made at Cape Adare and a suppl y de
pot formed there_ From this poin t  the expedition 
will attempt to reach the magnetic pole by an over
land route. If the calcuhttions prove to be correct, it 
will be found to lie 160 m iles to the south west from 
Cape Adare. 

EXHAUSTIVE STEAM BOILER EXPERIMENTS. 

The issue of Engineeri ng for Septem ber 20 con
tains an account, by Mr. Bryan Donkin,  M.1. C. E. , of 
t wenty-one steam boiler experiments which have 
been carried ont by Professor Kennedy and himself 
du ring the past five years. The paper is accompa
nied by tables and diagrams showi ng the resu lts, and 
it is in every way a val uable contribution to this 
branch of m echanical engineeri ng. 

We note that i n  the colurnn h eaded " Pounds of 
coal burlll'!d per square foot of grate per hour," the 
highest res ults are credited to a locomotive in active 
service that was fitted with a copper fire box. This 
amount, 35!.?o pounds, is fully donble the avera ge re
sults obtained on the grn.tes of t h e  other types that 
were tf'sted. W ith the exception of a steam fire engine 
boiler, which burned 34!.?o ponnds, the other boilers 
average about 1Ii pounds per square foot per hour. 

This comparison shows to what hard work a loco
motive boiler is put. Under the head of "Equivalent 
water evaporated per pound of coal from and at 2120 
Fahr. ," the Great Eastern locomotive again heads t h e  
list with the very fine record o f  12'51 pounds. 

Mr. Donkin is of the opinion, however, that priming 
took place on this trial of  the locomotive, from the fact. 
that the heat accounted for was 4 to 5 per cent i n  
exce�s o f  the heat received. I n  such a case a certain 
amount of the 12'51 pounds of water was carried off 
in the solid form, and cannot j ustly be credited to the 
evaporative capacity of the boiler. This would place 
the Lancashire boiler in the first place with a record 
of 12 46 pounds. 

It is remarkable that the fire engine boiler, w ith its 
high consumption of fuel per square foot of grate, 
shows the relatively small evaporation of 7-foSo pounds 
of water; though this il> in part accoun ted for b y  the 
fact of the small size of the boiler, and the fact that 

Price 10 cents. For sale by all newsdealers. 
PAGll: it was pushed very hard in the trial. 
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CHROMATOPHORES, OR THE COLOR·BESTOWING CELLS 
OF ANIMALS. 

The endlf'ss variety of coloring which is to be found 
in the animal kingdom, and which is a distinguishing 
characteristic of its lower forms, has been made the 
subject of elaborate and carefu l  in ve�tigation. We 
are told that the publi�hed literature bearing on the 
�ubject of pigment cells, or chromatophoreR, is •. enor
mous." Much of thi s  l iterature is controversial, and 
the exact means by which nature presents such a rich 
variety of coloring in the ani mal world, the origin and 
functions of the cells to w h ich are assigned the color-
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XVI. YACHT(NG.�TbeAmerica Cup ........ " .......... " . .. _" ..... " l6IiM I The October number of Science Progress contains 
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an exhaustive article upon the above subject by 
Walter Garstang, M. A. 

According to the writer, although the chromatophore 
is a cell whose essent ial function is one of color-giving, 
it appears that all color-givin� cells are not chroma
tophoreJ'. Thus the cells of the sensory, respiratory 
or excretory tissues are pigmented ; but their pig
mentation is accidental, or, more strictly speaking, not 
essential. The cells that give the reddish h ue to the 
tissue of the lips o r  the nostrils are not chromato
phores. Their primary function is not one of colora· 
tion, but that of the chromatophore is. 

H Chromatophol'es are pigmented cells special ized 
for the d ischarge of the chromatic function." 

The only true pigment cells, as explainej above, are 
those of vertehrata, of cephalopod and certain ptero
pod mollusca, and of crustacea. 

The commonly accepted therory regarding the 
nature and origin of chromatophores is that they con
sist of connective t issue elements. Mr. Garstang. on 
the other ha�d, is of the opinion that they bave arisen 
by the modificat ion of "pre-existing pigmented cell s ;" 
and since their very existence involves the idea of visi
bility, there is here strong presumptive evidence that 
they originated in the outside layer of the body. 
or what is known as the ectod erm. This view is borne 
out by Joubin's description of the development of the 
chromatophore in the embryo of argonauta. He 
shows that the pigmen ted cel l is "originally one of the 
constituent cells of the embryonic ectodermal epithe
lium. At an early stage it becoUlf's slightly larger than 
its neighbors, and then sinks beneath the surface o f  the 
epithelium at the apex of a pit-like invagination of the 
ectoderm. It then enlarges greatly, detaches itself 
from the epithelial pit, and becomes surrounded by 
mecodermal cell!', which transform themselves into 
the radial muscle cells. The ectodermal invagina
tion clol:'es up." 

Very nearly aki n to the above process is that of the 
development of the purple gland!' of Aplysia, described 
by Blochmann: "Each of the purplo gland cells is at 
first a part of the ectodermal epith elinm ; it  enlarges 
and sinks beneath the epitholium, retaini ng a narrow, 
neck-like prolongation to the surface ; the whole of 
the cell then sinks deeper within the mesoderm. Each 
gland cell becomes su rrounded by connecti ve tissue 
cells and m uscle cells, by the contraction of wh ich the 
pigmented secretion of the gland is forced to the exte
rior." 

The chromatophore has an elaborate sYl:'tem of nerve 
fibers w hich �pring from the nerve system of the skin. 
In shape i t  m ight be described as a disk, sandwiched 
bet ween two outlying" nerve plate'!." Referring to 
the pigment cells of mammals already mentioned, such 
as those of the respiratory OJ'gans, it is probable that 
they are " degenerate representatives" of the chroma
tophores of the lower orders of vertebrata. In the pro
cess of evolution, as the covering of hair began to de
velop and the chromatophoric effect was covered up, 
these cells would become useless and degenerate. 

The coating of feath ers in birds would pre;:umably 
beget the !lame degeneracy of the chromatophores
and it has done so. 

Entire degenerate pigment cel l s  are to be found in  
the epidermis of  anthropoid ape�. There are no en
tire pigment cells in the epidermis of the negro, " only 
processes from sub-epidermal cells." 

In the white races of man pigment cells are almost 
entirely absent. 

The above considerations furnish a strong presump
tion that in the mammals at least the function of the 
pigment cells is not one of nutrition, as some natural
ists have suggested, but merely one of coloration. 

As his final conclusion the writer states that there 
is not" a single indubitable proof of the mecodermal 
origin of true chromatic cel ls ;" h e  has been " led to 
the opinion that chromatophores" " are universally of 
ectodermal origi n." That is to say, that they origi
nated on the outside, and not beneath the skin of the 
body. 

This conclusion is agreeable to the function of the 
chromatophore, to the exercise of which light is an 
absolute necessity. 

• te, • 
To Reward Conductors and IUotormen. 

According to the Street Rail way Journal, the Brook
lyn Heights Com pany proposes to red uce expenses and 
obviate damage suit� by offering handsome prem iullls 
for the faithful discharge of duty. For this purpo;:e 
the board of directors has authorized the setting aside 
of the sum of $10.000 to be divided pro rata among all 
conductors and motormen who, unt i l  May 1, 1896, 
shall have had no accident cau�ing either injury or 
damage to either persons or property, or to the com
pany'� property, and who have not been suspended 
for violation of the company's rules. 

The management hopes by the payment of this 
alDount to secure more !'fficient and conscientious 
�ervice on the part of both con ductors and motor
mell and thus improve the service of the company's 
lines. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Van Ge"tel'" Travels 'rhrough New- Guinea. years, called Olym piads, and such importance did 

The only white m:m known to have crossed the they soon gain in the general Greek mind that they 
island of New Guinea from shore to shore, to have actually became an almanac or time table for Grecian 
actually traversed the vast unkno wn i nterior and seen history. 
the aboriginal Papuans face to face in their native Athletics had now become more than a passion-a re
forests, is Van Geste!. ligion-with the Grt'eks ; for at the beginning of every 

" I  started in 1874, from the mouth of the Fly River festival a sacrifice of some animal was made to Jupiter 
in the Gulf of Papua, on the south coast of New Olym pus, and every contestant entered the list with 
Gui nea, to rUiJ the frontier line. Th ere was talk at that his heart anxious for the favor of this supreme god. 
time of the annexation of New G uinea by the govern- As fond as we moderns are of athletics, we can never 
ment of Queensland, Australia, and so the Dutch hope to enjoy it with quite the enthusiasm the Greeks 
government resolved to define its posst'ssions. 1 did. To do so we would have to carry that inspiration 
entered Papua with a detachment of a h un dred Dutch that we get from our Bibles, song books, and family 
soldiers, in their tid y uniforms of light blue linen, and altars to the race track with UE'. The Greeks were 
a band of as many coolies to carry supplies. muscle mad, but it was the necessity of the ti mes. The 

"The interior of New Guinea is one vast mass of contestants trained long and arduously for these great 
u pheaved granite, without traces of minerals or metal ft'stivals before leaving their homes, and then, a few 
ores, the  strata tilted and piled topsy-turvy. Every· weeks before the celebration, they set out with their 
where the work of yolcanic eruptions is  to be seen. horses, chariots, tents, etc. , for Olympia. When the 
S uch a thinly populated region, considering the fact festivals were at the zenith of their glory, all the 
that it was an absolutely new cou ntry and that fruits civilized world was there represented camping in tents 
and small game were so plenti ful, I did not suppose about the sacred mount that overlooks th e beauti ful 
could exist. The  natives we saw from time to time, at. river Alpheus. Some historians-Pausanias, for in
a distance mostly ; they never molested us. Their stance-have estimated that there were nearly 200 ,000 
heads were flat on top, with long, c urly, black hair ; spectators present. 
they went entirely naked. Their but tocks extended The j udges in the Ol ympic games were all chosen 
out eight and even ten inches. this repulsive deformity from citizens in Elis by lot. When the games were 
constituting a fleshy support amply capable of sUEtain- most popular there were nine judges, all Elisians. 
ing a child in a sitting position. Nor was this their This is one of the strongest proofs that the Greeks 
most marked peculiarity. Some of the nursing- moth- were religiously honest in the conduct of these games. 
ers thre w their breasts back over their shoulders or Modern nations certainly would not consent to let the 
under their arms, at will, to feed the infant carried in j udges in the games all be taken from one nation. 
a sling between their shoulders. When the  j udges had taken their seats in the j udges' 

"The Papuans are a very unattracti ve race to look stand of the stadion, in the morni ng, heralds appeared, 
u pon. In arms they were primitive to a degree that announcing the contestants to the vast concourse as
was astounding. They had neither bows nor spears sembled.  
that I saw, their only weapons being stone hatchets. 'The first contests were on the hippodrome with 
Of the use of metals they seemed to be entirely igno- chariots and horses. The chariot races were contests 
rant. In the dry season they mad e their homes in between t wo, four, six, and sometimes more on the 
caves, which they found or excavated for themselves. course at a time. Only wealthy persons could afford 
Some of these cave d w ellings I visited , discovering to enter chariots, as a chariot was an expensive piece 
fragments of their repasts and occasi onally a broken of property. Many of the most d istinguiRhed states· 
stone ax. In the rainy season they live high in the men and warriors, among them Alcibiades, the Blaine 
trees, where they build rude houses of sticks laid of Greece, entered their chariots in those races, and 
aroun d  and intertwined with the branch es, thatched . many women had their chariots entered here also. 
with dried alang·alang, and reached by shaky looking Horses, mules, and colts were raced in pairs, fours, 
stick ladders. sixes, etc. Often two horses were tied together and 

" Most startling was the solitude, the destitution of their riders raced them, sometimes one pulling the 
life and motion, in  tbe great cen tral plateaus w hicb other headlong after him. The jockeys also practiced 
we reached in our gradual ascent from the river level. jumping from the horses at full speed on the course. 
There were plenty of small creatures of the squirrel Th ere were also walking matches between the 
tri be, some of the peculiar pig-headed deer we have in horses. 
Java, and an occasional l i ttle tiger cat. rather hand· The next contests introdueed at Olympia were box· 
some than hurtful looking. That was all. I saw in ing and wrestling, and then a combination of these 
IllY wbole journey, from the mouth of the Fly River on t wo exercises. This was called the pancratium, and 
the southeast coast to Geelvink Bay on the north west, was the most violent of all the contests. These bouts 
not a single beast of prey, unless those pretty li ttle usually followed the horse racing, the contestants en· 
spotted tree cats could be dignified by that name. Not tering- the arena under the influence of inspiriting 
a kangaroo of either the tree climbing or grass j ump- flute music, tbeir bodies, n ude as at birth, anointed 
ing variety was seen, nor any of the dingos or wild with olive oil and sometimes sprinkled with dust. 
dogs elsewhere reported. I d i d  see a nu mber of speci· Men were often killed in this game, b ut the choking, 
mens of the great bat c;tlled by the nat ives kalong or beating, and h ugging h ad to be concluded according 
' flying dog,' with its curious coat of light brown hair to rules. If  a contestant manifested any malice, put 
and its wing expanse of six feet-tr uly a formidable heel or toe or knuckles in the abdomen or eyes, it was 
looking creature, but  not h urtful as I fou n d  it. sufficient  to disgrace him, and caused him to be called 

" But of birds there is, I verily believe, a vaster pro· off. 
fusion of more beautiful tints and delicate pl umage in The pentathlon was a combination of five games : 
New Guinea than an ywh ere else in the world. They running, jumping, throwing the discus and the javelin, 
fairly flamed through those somber forest�, which but boxing, and wrestling, etc. The Greeks were very 
for their bright h ues and sharp cries would have been fond of foot racing, a.nd hence the track was crowded 
funereally suggestive. What a paradise the interior an d the running violent as possible. Their races often 
of New Guinea would be for a naturalist! From the amounted to two or three miles, and the racers ran 
great cebu, which devours stones, and the cassowary, till their tongnes lolled out of their m ouths, and 
th rough all the species of peafowl and the bird of sometimes they fell dead before reaching the goal. 
paradise, down to the cockatoos and the wood pigeons, They were undoubtedly very m uch better long dis
there werA birds of heauty in never ceasing variety tance runners than the moderns are, though it is very 
and n urn bers. doubtful whether a Greek could beat the record-break· 

"At suitable stations along the route I had the ing American or Englishman in a hundred yard 
soldiers nail up on trees the Duteh flag and iron charts dash. 
of the Du tch coat of arms, on most of which no white History is not clear on thp details of the training, 
man's eyes have since fallen. When we reached Geel- especially the dieting, of a Greek athlete. All the 
vink Bay, and realized th at our task was finished, and Greeks were yery sim ple in their food. There were 
that Holland's part of New Guinea was so definitely epicures, but no gourmets. gluttons, and Luculluses 
determi ned then and thenceforth that no oth er na· among them. They ate fish, olives, currants, a little beef, 
tion could lay claim to it, we gave a rousing cheer, and barley bread, and they drank wine, but were not drunk
it m ust have been m usic in the ears of the solitary ards, deli rium tremens being unknown among them. 
post holder whom the government had even then for Plato denounced the  Oly m pic  games on account of the 
some years maintained on the coast. The poor fellow high feeding and overtrai ning of the youths for weeks 
probably didn't see a friendly face more than half a and months at a time ; but in their diet some of the 
dozen t imes a year. He li ved in a block house, watch· victors at Olympia lived on bread, lean mpat and wine, 
ing the coaling station for the D utch war vessels in with a few olives thrown in. The fact is, the Greek did 
those waters. "-Lippincott's Magazine. not have to diet himself for a contest as a modern d oes. 

• • • He was every day more or less ready for a contest. He 
The Olympic Games. took a cold bath, a thorough rubbing of the skin, and 

The Olympic games really began with horse racir:g a good kneading of olive oi l into his h ide from the 
and chariot racing, and the course at Olym pia was hands of a masseur, and then he was ready. After h is  
nothing more than a h ipnodrome circle, with lines of exercises he took a hot bath. That was about all his 
seats around for the spectators. The horse and chao preparation. But there were men then wbo denounced 
riot racers from Elis flocked to Olympia by thou!lands. athletes as th ere are now. Among them were such im
Oth<:'r contests, such as foot racing, boxing, wrestling, mortal minds as Plato and Aristotle, and even Hero· 
throwing the discus, the dart and the javelin, j ump· dotus, the guileless father of h istory. Pindar has 
ing, etc., wpre introduced. The Olympic games had celebrated those games and their victors in a manner 
now become a great national festival, held every four to make the contests immortal. 

During the contests, we are told , the flutist piped 
his strains, and the athletes did their best-as much to 

be celebraterl in his song as to receive an ovation from 
their friends on their return home. Phidias was there, 
too-that man whose equal with a chisel was never 
born ; wh ose eye for pure form and its manifold mean
ings has never been surpassed. Doubtless he got 
many points for his immortal statues from the nude 
athletes moving unconsciously before him. 

The Greek had a strange idea of woman's POl-itiOIl 
at Olympia. He admitted the maidens to these festi
vals and excluded the mothers. Why he did so is not 
understood. But the Greek gave the m aiden more 
liberty than he did the wife and mother, perhaps on 
the ground that mai denship itself is the strongest pro
tection to a woman. At any rate, the maidens here 
looked on at their nude brothers in the arena, and 
there were many of them present. 

If Hercules, Alcibiades, Pericles, Phidias, Pindar, 
and other notables could witness the exercises at 
Athens next year, they would be as greatly shocked 
as any of that modern crowd could be to witness there 
a literal reprod uction of all the Olympian games, for 
most likely next year at Athens the cycle maiden in 
her bloomers will be seen in full bloom -Illustrated 
American. 

• •• 1 • 
Cycle Notes. 

In Russia bicycles are not carried in railroad car
riages, unless they are entirely stripped of all luggage 
and tool bags. 

The French Association for the Advancement of 
Science recently held its annual meeting at Bordeaux. 
At the 1894 meeting a paper was rea d by Dr. Cham
pioniere on the subject of "Cycling, " which attracted 
great attention. As if to put the advice then given 
into actual practice, a feature of the last meeting was 
an excursion of a party of the members, mounted on 
cycles, to Cubzac. 

As touring is becoming more general every day, it 
m ay be interesting to know what formalities the tour
ing cyclist has to perform in the different countries 
with regard to his machine. In Germ any, Holland, 
Denmark and Luxemburg the cycle is permitted to en
ter free ; also in France, unless this country is entered 
from the Belgian frontier, when, after September 1, a 
security of 35 francs has to be deposited. The follow
ing countries demand deposits, which are returnable 
when the tourist leaves the territory : Austria, £2 ; 
Spain, 70 pesetas per 100 kilos ; in this country a pass for 
the mach ine, available for six months, can be obtained 
for about a shi lling. In Italy the deposit amounts to 
84 lire ; in Portugal to 17 per cent on the value of the 
machine. Russia demands about £2 and Switzerland 
200 francs per 100 kilos. In the latter country a pass 
for the cycle for six or t welve months is req uired, and 
machines must be provided with a IAaden seal, which 
must remain i ntact until the cycle is taken out of the 
country. It is h oped that the endeavors of the tour
ing clubs of France, Belgiu m  and Italy will be s uccess· 
ful, and that next year tourists' cycles will be permit
ted to enter free everywhere.-The Cyclist. 

There is no occasion for a rider to be uneasy in his  
mind because his back wheel will not revol ve, when 
li fted off the ground, as long as somebody else's. This 
test is a very indifferent guide to the comparat.ive 
running q ualities of two machines. One reason, of 
course, is that so m uch depends on the rigidity of the 
frame. No matter how freely a wheel revolves when 
no pressure is applied to the pedals, the machine wi ll 
not run easily in actual use if the pressure on the ped
als throws the chain wheel out of line, while any want 
of rigidity in the cranks, the chain or the spokes will 
also mean a loss of power. A poor chain, too, may 
run freely when loose, but not when power is applied. 
Then, again, the length of time a wheel will revolve 
when off the grou nd d epends very much upon the 
weight of  the tire and r im,  and pArhaps partly on the 
weight of the pedals. A wheel fitted with a light rac
ing tire will not revolve as long as one fitted with a 

heavy roadster. But there is another reason, namely, 
that some of the forces which oppose the revolution of 
the wheel are increased by the weight of the rider in 
the saddle, while others are not. Suppose there are 
two machines, a .nd the back wheel of neither of them 
will revolve freely;  but in  one case this is due to fric
tion in the hub bearings, while in the other it is due to 
a leather gear case touching the spokes. The weight 
of the rider will make no difference to the pressure of 
the leat.her against the spokes, and this slight retard 
ing force will be very little noticed in actual riding ; 
but the friction i n  the bearings, being enormously in
creased by the rider's weight, will become a serious 
matter.-Scottish Cyclist. 

....... 
The Katahdin's Trial. 

The new harbor defense ram Katahdin had her 
official trial over the  Long Island course October 3 1, 
and, although h er actual time did not bring her  tim" 
within the specified limit, it is confidently expected 
that allowances for currents wiIl raise her average 
above the required seventeen knots. 
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A BELL FOR BLAST FURNACES. 

To prevent damage to blast furnaces by th e explo
sions which frequently occur in the top of the stack, 
from the ignition of accumulated gases, the improved 
bell represented in the accompanying illustration has 
been devised and patented b y  George B. Berger and 
Martin  H. Th ompson, of New Castle, Pa. The bell, 
seated in t.h e hopper, has a perpendicular cylindrical 
extension at the top of which is an outwardly opening 

BERGER AND THOMPSON'S BLAST FURNACE BELL. 

[N OVEMBER 9, 1895. 

developed jaws that were provided with strong teeth; The theory of condensed rations is, not that they 
the eyes, like those of the present specie�, were large shall serve the army as permanent food, b ut rather as 
and ronnd ; the first of the t hree rings, the pl'oth orax, provision to be taken along in an emergency. The 
was narrow, b ut the second and third rings, the condensed rations have less weight and bulk than the 
mesothorax and metathorax, to which the two sets of regular rations, but the prime desideratum was that 
wings were attached, were more fully developed ; the 

I 
the food should be serviceable in emergency cases, for 

legs were powerful and quite long, the h ind legs being expeditions of about fou r  days' d uration. 
longer than the two other pairs ; and the wings were From the samples the attaches sent to Washington, 
very long, almost five tim es as long as wide. as learned here, the stomachs of the European soldiery 

It would seem that the dragon flies of ancient times mnst be either indifferent as to what is  put into them, or 
did n ot differ materially from those kno wn to us, b ut, compulsion exacts submission to what is nothing sh ort 

being so much larger and voracions, we can assn me of barbaric cruelty. For instance, a sausage of bread 
that the insects and fish which served as food for them, and meat received from Germany quickly emptied a 
both in the larval state, under water, and as flies, m ust large room full of people be�ause of its odor. 
have been either very large or very n umerous.-Illus- In September the experiment with condensed ra-
trirte Zeitung. tions was tried at Fort Logan. A period of fair wea-

••• I • ther was chosen, and an expedition into the neigh-
AN IMPROVEMENT ON THE STONE BOAT OR DRAG. boring country of four days with fifteen mile marches 

A mach ine designed to overcome th e  difficulty of was ordered for a company of the Seventh Infantry. 

l ifting and loading stone, and facilitate its carriage, The rations issued consisted of coffee, bean soup, bread 

taking the place of the old-fashioned stone boat or and bacon. The coffee and soup were condensed into 

drag, is represented in the accompanying illustration. small tablets ;  the bread was crushed into a fiat cake 

It has been brought out by the S. C. Forsaith Mach i n e  of the weight and hardness of a stone. The bacon 

Company, of Manchester, N. H., and is mad e in sizes was solidly packed in a tin can. The rations were the 

suitable for one, two or four horses, capable of carry- best obtainable, bought from reliable firms. The ba

ing two, four or eigh t  tons. It consists of a strong con came from Chicago, the coffee from a well known 

four-wheeled truck with heavy axles and an i mproved house i n  Detroit, the  soup from San Francisco and the  

arched reach, to  wh ich is  attached a powerful and bread from Denver. 
silllple l ifting mechanism and chains-a double hitch A tablet of soup and a can of bacon were supposed 

just, in front of the rear axle, where the most weight to last two meals, a cake of bread one meal. The tab
naturall y  comes, and a single h itch back of the for- let of coffee made a pint of that heverage. To make 

ward axle. The lifting appliances are independent of the coffee and soup, all that was neceSE'ary was to 
each other, and each is operated by one man by a add th e tablet to the required amount of boiled 

pivoted door or valve, which is adapted to be opened lever with 
.
ratchet and pawl, h olding �he load securely water. The bacon bad to be fried, and the bread 

automatical ly  by the force of accumulated gases or ex- at allY pomt. Th � s�o�e may be hfted �nd ?ra�n soaked in warm water and eaten as one would oat

piosions. The bell extends approximately half its l over the boat ?ntII It IS filled, and then It, WIth .lts meal, with some sort of dressing if obtainable. 

length above the top of the hopper when the bell is in load, may be l ifted and drawn a way. The machme The soldiers marched and ate as ordered, but their 

closed position. and when the bell is in the lowermost may also be used as a stump puller, 

position its upper cylindrical portion projects above and as a h oist for loading long tim

the upper surface of the hopper, and all danger of the bel' or logs. 

valve being clogged or affected by the contents of the ---..... '"4.>----
hopper is avoided, the va lve being thus free to oper- An Experiment with Condenlled 

ate at all times. A rmy Rationll. 

• .• , • The federal government has been 
A GIANT OF FORMER AGES. experimenting at its various mili-

It is well known that everything on this earth is tary posts with condensed army ra
judged relatively. It is difficult to believe that tur- tions, so called, with a view to using 
tIes were once as large as elephants and that crocodiles t hat style of regimen if it were 
walked on their hind legs and were 65 feet tall, found practicable. Whatever may 
although there are still turtles that are one and one- have been the experience at the 
half yards long and crocodiles 22 feet long; and we are other m i litary posts, that of Fort 
even more surprised to learn that certain dragon flies Logan has been of a kind to pre
that lived in former ages measured 27 inches from tip clude the use of condensed army 
to tip of the wings, because those of the present day rations unless some decided, b ut 
are scarcely one-tenth as large. However, such in- scarcely anticipated, improvement 
sects really did exist when the coal was still green and i s  effected in that kind of food ; 
soft, and the explorer Charles Brongniart has de- the experiment was given a thor
scribed fossilR of them found in the mines of Commen- ough trial, but it only ·resulted in 
try, in the Department of Allier, France. These, of incapacitating one-half of the men 
course, were not exactly like the dragon flies of the experimented upon from military 
present day, but were similar to them. Brongniart duty, making them ill for several 
has called them protodonta, and those of our time are days. 
named odonta. He has found such fine specimens Condensed army rations have 

THE BUTTERFIELD STONE LIFT. 

that the whole insect has been reconstructed. been u sed by th e  EUl'opean armies for some years, and. 
I 
march ing and eating were broug·ht to an abrupt end 

Brongniart has found specimens of two different with a view to benefiting by them. the American I b y  more than h alf falling sick before one-half the 
species, the large one already referred to, which he· military attaches at the European capitals were in- allotted time expired. With the first meal, men be
has named Meganeura monyi, for Mr. Mony, director structed to make inquiries concerning the  rations, and gan to be taken ill  with an aggravated stomach com
general of the mine at Commentry ; and ODe only to send the information obtained, including samples plaint ; before the end of t h e  second day more than 
about half as large, wh ich he called selysii, for of condensed rations, to Washington. Then, after thirty men were in the hospital, in the number be
the Baron Selys Longchamps, of Luttich, the best organizing a special board to have direction, the War ing included most of the officerE'. The marches were 
authority on living dragon flies in Europe. 'I.'he Department entered upon the experiments which have abandoned, and a detail of those still unaffected was 
Meganeura monyi had a thick head, and colossally been the source of woe to many. sent to the fort for dry tack-anything but the new food 

A GIANT DRAGON FLY. 

-and a surgeon. Some of the soldiers after reaching 
the fort did not reCOVClr for some days. 

The report sent to the War Department at Wash
ington is wholly against the experiment.-N. Y. Even
ing Post. 

. .. ' . 
Wro ught Iron Pipe Lines in the Wellt. 

The wrought iron rh'eted pipe line has for many 
years been in �uccessful use in the West, more par
ticularly in the h ydraulic mining districts. Its tough
ness and elasti('ity and the thoroughly reliable nature 
of the material make wronght iron piping specially 
adapted to carryi ng water, at exceptionally high pres
sure, through the rough, moun tainous mining dis

tri('ts of the West. Oflate, moreover, it h as completel y 
ousted cast piping in the work of carrying city water 
supply from distant sour('es. 

One of the latest instan('es of this is the line con
structed from Alvarado to Oakland, Californ ia, a dis
tance of 22 miles. The pi pe, 30 inches in d iameter. is 
made of the best American i ron. It i s  d ouble ri veted, 
chipped, calked, and coated with in and without with 
asphaltum. It was tested to 150 pounds pressure. The 
total time occupied in the manufacture and laying of 
the 22 miles of pipe was.only seven months ; and as an 
evidence of the excellent quality of the work, we are 
told that there was not a leak discovered in the wh ole 
length of the pipe when in position. The work was 
done by Francis Smith & Company, of 150 Beale Street, 
San Francisco. 
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POSTPONEMENT OF THE MOTOCYCLE RACE. 
The motocycle contest, which was to have occurred 

Novem ber 2, was postponed on November 1 at a 
meeting of the j udges until Thanksgiving Day, on ac
count of the plea of American manufacturers and in
ventors that they had not s ufficient time to get their new 
vehicles ready. There was however a race on Nov. 2 
o ver t h e  92 mile course for a purse 
of $500. The carriages w h ich ran 
belonged to th e  Duryea Mot or 
Wagon C o m  p a n  y, Springfield, 
Mass. ; Kane & Pennington Com
pany, C h icago, and the H .  M ueller 
Manufacturing Company, Deca t u r, 
Ill. 

The Mueller vehicle m ade t h e  
d istance in  9 hours 3 0  minut es ;  t h e 
Kane-Pennington carriagE's drop
ped out of the race, and the D uryea 
m achine broke d o wn. 

The Duryea carriage is  made by 
t h e D u ryea Motor Wagon Company, 
of Springfield, Mass. The Duryea 
wagon weighs about 700 pounds 
and is built for either t w o  or four 
persons. 

The one shown in the engrav
ing is arranged for two people. 
It is driven by two three-horse 
power motors, which use ordinary 
stove gasoline, so that the expense 
of running is less than one-half cent 
a Illile. 

The wagons have a carrying 
capacity of eight gallons, so that 
they will run from 100 to 200 
Illiles. The wagon needs recharg
ing with water each day, and both 
the gasoline and water can be su p-
plied to the wagon in five minutes. 
The object of the tank of water is, of course, to prevent 
the motor from overheating. It runs back ward or 
for ward with equal facil ity, and has fonr speeds, 5, 10, 
and 20 miles per hour forward and 3 miles back ward. 
It can be geared to d i fferent speeds to s uit the roads of 
any locality and may be run at any speed desired be
l o w  it:; lim it o ver roads o ver which ordinary traffic 
travels. The wheels of the carriage are 34 and 38 
inches in d i ameter and are eq uipped wit h 2� inch 
pneumatic Tires. and it is easily governed , being steered 
and speeded by the same lever, being steered by a side
wise motion of the lever and speeded by a vertical mo
tion. It is provid ed with a po werf ul b rake, an d as its 
motors are wholly inde pendent, one will propel the 
carriage even if acc i dent affects the other. As an 

electric spark explodes the 

c harge, t h e  danger of ex
plosion is reduced to a 

minimum. 
Messrs. ':l'homas Kane & 

Com pan y, of C hicago, en
tered four vehicles for the 
race. These are a four
w heeled victoria with a 

seati ng capacity for four 
persons, a four - w heeled 

victoria with seating ca
pacity for t wo persons, a 

tandem motocycle and a 

single motocycle. T h e  
one shown in our engrav
ing' i s  th e victoria for t wo 
per�ons. As wi ll be seen 
by the engraving, the car
riages differ radicall y from 
the ordinary t.ype of car
riage. 

J c itut if ic �mtricau. 
struction a nd combines the greatest strength from th e 
least weight. It is constructed of steel tubing with 
graceful bends, giving it great strength and beauty 
of outline . The natural spring from the frame and 
pneumatic t ires gives the engine the sam e effect as a 
pivoted com pass, rendering no vibration or uneven 
jar to the vehicle. There is a very i ngeniom: device 

THE KANE-PENNINGTON VICTORIA. 

attached to the rear wheels, so that in turning a cor
ner one wheel travels faster than the other and over-
comes the difficulty which h as al ways been experienced 
in motocycle veh icles. The steering apparatus is 
very simple and effective, consisti ng' of the wheels be
ing so pivoted on ball bearings that they can be read
ily turned by the st.eering handle�. 

A very uniq ue but effective brake is attached to the 
side of  the veh icle. It consists of a pivoted rod h eld 
in place b y  a coil spring and operated by being 
thro w n  as a friction against the ground. 

The engine u sed in these carriages is the Penning
ton electro- oil en gine, consisting si mply of a steel 
tube, a pist on and connecting rod, an inlet valve ad
mitting the oil, with an outlet valve allowing the ex-

T h e  makers have, in 
fact, gone back to the 
early d ays of Rome, when 
the low chariots were used 
uy the nob i lity, as well as 
in warfare and in the races 
and public games. T h e  
vi[Jtoria i s  such a type o f  
vehicle and i s  construc ted 
low so that one can get 
easily in and out and there 
if; no liability of overtur u
ing. The wheels are so 

lo w that the best results 

are o btained from the mo
tive power for speed and 
economy in running ; 26 
inch wheels are used , with THE DURYEA MOTOR WAGON. 
heavy steel spokes and 
4 inch pneumatic tires. These tires are manu fac- l haust to escape an d a simple electric device for operat
t ured by the well known bicycle tire manufacturers, ing the engine. Only about one gallon of water per 
Morgan & Wright, and are non-puncturable. They h orse power is requ ired to cool the cylinder. The 

are also attach ed mechanically to the rim, so that it is vict.oria sho wn in our engraving h as attached to it one 
impossi ble to pull them off, as is the case with a glued t wo horse power two cylinder engine. It h as a maxi
tire. m um speed of t wenty miles an hour and can be regu-

The frame of the victoria is very novel in its con- lated down as slow as is req uired. The entire vehicle 

with machinpry weighs less than four hundred pounds. 
'I'h e  consumpti on of the fuel it is claimed does not ex
ceed a gallon of oi l per horse power in a fourteen hours 
run. 

• .  e . •  
Ve .... el Damaged by a Whale. 

Details have reached Ply month of a strange occur
rence at sea in Australian waters. 
The brigantine Handa Isler arrived 
at SydIM!Y Harbor on Sept. 1 frOlD 
New Zealand, presenting the ap
pearance of h aving been struck by 
a heavy sea, as she was much dam
aged am idships. The vessel had 
made a fair voyage from Mercury 
Bay, New Zealand ,  with a cargo 
of timber up to within ten days 
of Sydney. At midday on August 
24 two large whales were 8i ghted, 
each being about 60 ft. in length. 
At first they appeared to be head
ing across the ship's bo ws, b ut they 
suddenly slewed round and came 
on toward the ship at a tremendous 
speed. The fi rst whale struck the 
ship amidships and, al th ough the 

vessel is 260 tons register and was 
laden with nearly a mil lion feet of 
tim ber, the concussion was so great 
that the vessel shook from stern to 
stern. The second w hale. fortun
ately, did not ram the shi p , b u t  
dived j ust before reaching t h e  
H a n d a  Isler, and pas�ed u n der t h e  
keel. The brigantine was badly 
damaged by the collision and the 
whale must have been terribly in
j ured, as the sea around was speed-
ily d yed with its blood , and the 
ani mal did not rise after striking 

the vessel. The well of the ship was at once sounded, 
and it was discovered that the water was making 
at the rate of a foot an hour, which in a vessel so 
deepl y  laden was a very serious matter, Sydney 
being 220 miles distant. Examination showed that 
there was large dent in the side where the whale's head 
had butted in the planking and framework. As the 
water gained on the pumps the deck cargo was 
jettisoned, but continued pumping enabled the crew 
to finally get the ve�sel clear. On the next day, the 
weather being very favorable, a pad composed of green 
hides, in which pillows h ad been sewn, '" as fastened 
over the dent in th e timbers. The inrush of water was 
then checked, and the vessel was also enauled to 
weather the severe gales which followed, and to reach 

Sydney Harbor in safety. 
.. . .  � 

Th e PUllkah Puller. · 

There are over 120 pa
tents for punkah pullers, 
and yet none have come 
into general Ilse in India. 
The j erk seems to be the 
rock upon which most in

ventors get wrecked , and 
to obtailJ this some most 
extraordin ary devices are 
resorted to. One of the 
simplest mach i n es is Aga

beg's puller. The inventor 
gets his jerk by the use of 
a fly wh eel on the shaft of 
the prime mover, and regu
lates the machine to s u i t  
t h e pu n kah by a sliding 
weight in the horizontal 
lever, to which the rope is 
attached. For a given 
punkah, once the weigh t  
i s  fi xed, it wants n o  more 
adj usti n g. It was worked 
by a s mall Robinson h ot 
air engine of 4 inch cylin
der, and heated by Vaguer 
stove. It took abo u t  fif

teen minutes to get up 
power and th en ran eight 

hours, or until the oil in 
the reservoir was exhaust
ed. The machine worked 
a 7 foot p unkah , 24 strokes 
a m inute with a 4 foot 
stroke. One of the same 
inventor's mach ines was 
worked by electric ity with 
the same excellen t  result. 

So long as the coolie is cheaper than the cost of work
ing a mach ine puller, there is no chance of their ever 

coming i nto general use. 
. . .  � .  

IN India every resident must, under penalty of 
fine, have his name written up at the entrance of his 
house. 
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'rhe Weather and Disease. 

Poets and writers in all ages have made reference to 
the effects which changes of the weather prod nce in 
the human organism, and the archi ves of folk-lore 
would furnish m uch evidence that these effects have 
not passed unnoticed by the proletariat. Unfortu
nately, however, the subject has been adulterated with 
a great deal of superstition, which has in a g-reat 
measure tended to retard intelligent inquiry. That 
the various atmospheric change::. should have some ef
fect upon our bodies is easily understood, for we know 
that alteration in the surface temperature, a change in 
the blood pressure or in the air pressure of the lungs, 
may affect the nervous system, and all these changes 
may be brought about by some pelluliarity of the nat
ural phenomena which we call weather. In recent 
years the subject has attracted attention by those 
most competent to deal with the matter, and lately a 
meteorological station has been attached to the labor
atories of the public health department at Rome, 
where lectures are given to students on the applica
tion of meteorology to hygiene. At present our know
ledge of the way in which the weather acts upon the 
body is very limited, and must remain so until a larger 
number of data are collected. An attempt to trace 
the relation bet ween weather and disease has recently 
been made by a fellow of the Royal Meteorological 
Society by bringing together a number of statistics 
dealing with the phenomena of the weather and some 
well known diseases, chiefly zymotic, prehenting them 
by a graphic method in a systematic manner. Little 
attempt has been made to draw conclusions from these 
statistics, and until they h ave been digested by many 
minds perhaps th e writer was wise in his omission. 
There are few people who could not give instances of 
the influence which the weather has upon them, either 
mentally or physically, and there are many medical 
Ulen (who in other directions have no opportunity for 
original research) who might do some useful work by 
recording the result of their observations on the sub
ject, and thus add considerably to our knowledge of 
the role which is  played by the weather in the causa
tion or prevention of disease. On some constitutions 
the seasons have a marked influence. With many the 
spring, with its bright days and clear air, is felt to be 
the tiUle of the year when they get the most enjoyment 
from liCe ; while others, probably of a more sensitive 
temperament, experience the greatest sum of happi
ness and health when peaceful autumn wraps the min 
its serene atmosphere. On the other hand, winter or 
summer, as the case may be, produces in other temper
aments the greatest consummation of healthy vitality. 
Certain changes in the weather, too, tend to increase 
or diminish the amount of energy that we put into our 
daily work, and it has been stated that in a large fac
tory from ten to twenty per cent less work is done on 
dull days and days of threatening storm. The whole 
subject is one which, pursued in a proper scientific 
spirit, should be productive of useful results. -The 
Lancet, London. 

... . . . . 
Prepara tion of' Table Sirups. 

BY HORACE E. HORTON. 
Glucose sirup of the gravity 41° to 42° Baume, mix

ed with " cane stock " molasses and variously flavored, 
comes on the market as table sirup. 

This sirup has a variety of names : " Honey Dew," 
" Honey Drips, " H Maple Sirup," the wholesale  dealer 
furnishing the name, the factory branding. 

The preparation of table sirups is carried on either 
by the factory producing glucose siru p or by " mixing 
h ouses." The glucose manufacturers confine them
selves to mixing glucose with " cane stock " from sugar 
refineries, unflavored, or flavored with vanilla. The 
mixing houses manufacture table sirups, molasses, 
honeys, maple sirup. 

In describing the process of prepa,ring table sirup at 
a glucose factory, it will be necessary to briefly sketch 
the process of glucose manufacture up to the point at 
wbich the cane stock is added. 

'1'he starch in the form of 20° to 22° Baume liquor is 
inverted with acids, and the resulting liquor h as a 
density of 15° Baume. This liquor is filter-pressed, 
and run over bone-black ; then boiled in a vacuum 
pan to the density of 29° Baume. when it is  again 
run over bone-black. The 29° Baume liquor from 
bone filters is taken into vacuum pan and boiled to 39° 
Baume, when the pan is " struck " into a tank pro
vided with heating coil and mechanical stirrer. 

The glucose is taken in hand at this point by the 
man in charge of the sirup department. 

The stirrer is started and a strong solution of sodium 
chloride added to disguise the peculiar insipid taste of 
the gl ucose. At this point a part or all of the cane 
stock is added and the stirrer run until the two sirups 
are well mixed ; the mixture is then filter-pressed, us
ing presses clothed with a good quality of Canton flan
nel. The clear, bright, filtered sirup is taken into a 
vacuum pan and boiled to a finish. When part of the 
cane stock is added in the mixing tank the second.and 
last addition is made to l iquor in the finishing pan. 

When boiled to desired density, 40° to 42° Baume, 
the pan is struck into a cooler, where it is cooled to 
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85°, and flavoring, if any, added. From the cooler the 
table sirup is drawn into basswood or cypress barrels, 
and branded for the wholesale merchant. 

The proportion of glucose sirup to cane stock varies; 
95 to 96 per cent glucose sirup, 5 to 6 per cent cane 
stock, is a mixture which has given satisfaction for 
the past few years. Previous to this the mixture 70 
glucose sirup, 30 cane stock, was prepared, but public 
taste has increased the percentage of glucose sirup. 

A fine grade of table sirup, with a marked flavor of 
vanilla, i s  given by the following mixture : 

Forty-seven barrels 41 ° BauUle glucose sirup ; 3 bar
rels 40° to 41 ° Baume cane stock ; 1 bucket 20° Baume 
sodium chloride solution ; 1 gallon 2 pints vanilla ex
tract. 

For a flavor suggesting vanilla use three-quarterll of 
a gallon vanilla extract. 

The finest and smoothest tasting sirups are those 
made from glucose produced by the oxalic acid pro
cess. Glucose by oxalic acid, filtered over a peculiarly 
prepared bone-b�, tck, has no competitor. The taste is  
smooth and distinctly sweet, in marked contrast w ith 
muriatic acid ane. sulphuric acid glucose. It needs but 
a slight addition of cane stock and sodium chloride to 
make it an unrivaled pancake sirup. 

The process of manufacture is scrupulously clean 
and protected from bacteria contamination by strict 
adherence to antiseptic rules. It is prepared from 
corn starch by a process which insures a minimum of 
nitrogenous products in the finished product. 

An inferior article of mixing gl ucose is now offered 
on the market ; au article man ufactured with no other 
idea than cheapness, and of such poor quality that 
large quantities of sodium bisulphate are necessary to 
prevent discoloration during the short time interven
ing between production and consumption. Some 
table sirups prepared from this glucose have a dis
tinct sulphurous taste. 

Table sirups manufactured by mixing houses are 
prepared by mixing glucose sirup 41° and 42° Baume 
with varying quantities of open kettle molasses, plan
tation centrifugal molasses (mill and diffusion), honey 
or maple sirup. 

Open kettle New Orleans molasses rarely, if ever, 
reaches Northern markets. To secure it in New Or
leans is sometimes difficult. The grade known as 
" prime " sells at 60 to 63 cents on the levee. This is 
mixed with glucose in varying proportions to please 
the c ustomer, and the result is pleabing when a large 
quantity of molasses is used. 

Large quantities of plantation centrifugal molasses 
selling at 7 to 22 cents a gallon and graded, fancy ; 
choice ; strict prime, good prime, prime ; good fair, 
fair ; good common, common ; inferior, give great 
latitude to the •• mixer," and the results are wond
rous. 

Mixing houses prod ucing sirups proceed as follows : 
The glucose in barrels received from glucose man u

facturers is placed iu a warm room until it will run 
easily, when the barrels are emptied into an iron tank 
provided with a heating coil and stirrer. The mixing 
is done in this  or a similar tank. 

After adding the molasses, honey, maple sirup, with 
necessary flavoring extract, the stirrer is run until the 
mixture is h omogeneous, when it is cooled and drawn 
into barrels. Care should be exercised in running the 
stirrer, that no air is drawn into the sirup, for great 
difficulty will be experienced in freeing the sirup from 
small air bubbles. 

I will give a practical example of mixing h ouse 
work, and at the same time call attention to the use of 
phosphoric acid in prod ucing bright, clear goods. 

A fail' grade of molasses is produced by the follow-
ing mixture : 

Glucose . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . . . . . . . . . . . . . . . . . . . • ,6 parts. 
Cane stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .. 
Black strap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J.3 " 

A h omogeneous sirup is prepared from these sirups 
by using a steam coil and stirrer j udiciously ; the re
sultin� molasses will, however, have a dull appearance. 
To brighten this molasses I know of no better way 
than to use phosphoric acid in the form of a super
phosphate. The addition of Yz per cent superphos
phate, alone or with milk of li me, and filtering, will 
give brilliancy to molasses. 

The Rumford Ohemical Works, of Providence, R. 
I., have an especially fine superphosphate ; L. C. 
Keever & Company, of New Orleans, have an article 
known as .• Clariphos." 

The superphosphate may be prepared by digesting 
100 pounds bone dust with 70 pounds sulphuric acid, 
60° Baume, for 24 hours ; water is then added, well 
stirred, filtered, and the filtrate evaporated to 16Yz° 
Baurne, or heavier. The value of the resulting super
phosphate solution, in units Ca 0, is determined by 
titrating with calcium hydrate solution. 

The proportions and grades of molasses mixed with 
glucose will be governed by the market price and the 
idiosyncrasy of the market. A large population in  
the  New England States call for a Porto Rico molasses, 
the characteristics of which are a .. black strap " flavor, 
with a seeming acidity. Another class of trade have a 
talib callini' for a product reprellented by the Louisiana. 
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product, " sirop de batterie," a product of untivaled 
delicacy, enjoyed by the favored few in Louisiana .. 
Western trade demands a product of great viscosity, 
easily  produced by mixing a low converted glucose of 
high dextrine content.-Louisiana Planter. 

. .  - .  
The Proce.s of' Gold Beating. 

The following facts relating to the art of gold beat
ing are taken from the Argosy : 

.. The gold to be used is all oyed with silver or cop
per, according to the color desired, and cast in ingots 
four inches in length, and weighing from ten to seven
teen ounces. The second process consists in passin� 
the four inch ingot between polished steam rollers. 
'1'his  reduces the gold to a ribbon twenty-eight yards 
in length, and lIh part of an inch in thickness. 
Seven yards of this ribbon are cut into 180 pieces one 
inch square. These are placed singly bet ween the 
leaves of a bundle of vellum, technically known as a 
• cutch. '  

" They are then inclosed in a parch ment case and 
beaten for half an hour with a twenty pound ham
mer. By this time the gold is extended into squares 
of three inches . These are removed from the cutch 
and quartered. 

" Th e  next tool used is called a • showder.' It con
sists of 720 • gold beaters' skins ' four inches square. 
The gold beaters' skins are bought in packets of 900 
leaves, and for each packet the intestines of 500 oxen 
are required. They are manufactured from the outer 
membrane of the large intestine by an exceedingly of
fensive process, as the intestine req uires to be sub
jected to partial putrefaction before it can be separated 
from the membrane. 

.. Although the skins have a delicate appearance 
and are beaten for several hours every day with a ten 
pound hammer, they generally last about a year, when 
they are renewed for thirty-five or forty dol1ar�. The 
720 pieces of gold are beaten in the showder for an 
hour and a q uarter, till they increase from one and a 
half to four inches square. 

" Another quartering then takes place, and the 
pieces are then placed between the skins in a tool 
called a • mould,' and beaten for a third time. This 
mould is filled three times, thus producing 2, 880 leaves 
from the 80 pieces. It has been beaten al together 
about five hours. The cutch, the showder and the 
mould, before being filled with gold, are subjected to 
treatment in hot presses, formed on the principle of a 
letter press, for the purpose of clearing the tool .. from 
damp. 

" With an instrument called a ' wagon ' the gold is 
cut to its final size (a sq uare of three and three-eigh ths  
inches) and i s  then lift( d into books of tissne paper, 
the leaves of which have been previously rubbed with 
red chalk to prevent adhesion. The leaf is now only 

'iflflooo of an inch in thickness, and when held up to 
the light appears to be green. It is calculated that 
one ounce of gold may be converted into leaf sufficient 
to gild silver wire about 1, 300 miles in length. "  

• 1 1 1 _  
The Chicago Drainage Canal. 

The report of the board of engineers detailed by the 
Secretary of War to report upon the probable effect 
and operation of the Chicago drainage canfl,l upon the 
lake and harbor levels, and upon the navigation of the 
great lakes and their connecting waterways, has been 
made public. There is nothing to show, the report 
says, that the consent of Congress has been asked for 
this enterprise, and it is certain that it has not been 
treated as an interstate or international affair. With 
this established fact it is impossible to thin k  that super
vision of the United States will not extend to the canal 
in due time. This will become necessary as soon as it 
becomes a part of the system of navigable waterways. 
If the new outlet reduces the levels of Lakes Michigan 
and Huron about 6 inches, that effect will be produced 
in about two years, it not being a q uestion of many 
years, as some suppose. The board feels very sure 
therefore, that : First, th e drainage canal is not solely 
a State affair, but a national one. Second, the tap
piug of the lakes must affect their levels. If the level 
of the lakes should be reduced, vessels would have to 
load accordingly. The trustees of the drainage COUl
pany now contem pl ate the abstraction of only 300,000 
cubic feet, but after the canal is opened it is assumed 
that 600, 000 cubic feet per minute will be drawn from 
Lake Michigan. This would lower the level of all the 
lakes of the system except Lake Superior, and red uce 
the navigable capacities of all harbors and shallows 
throughout the system. Under the laws of the United 
States the&e changes in capacity cannot be made with
out federal authority, and to enable the executive 
officers of the United States to act ad visedly in the 
matter, it is necessary, in the opinion of the board, not 
only that measurements be taken, but that the money 
cost of restoring the navigable depths in channels and 
harbors be carefully estimated. The navigable capacity 
of all harbors and channels on the great lakes below St . 
Mary's Falls would be injuriously affected by the pro
posed canal, and the navigability of the inner harbor 
of Chicago would be made difficult by the introduction 
of a. cUITent therein. 
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History of' the Thread Spool I ll d u 8try. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of September 28 is 'lo mention of the 

thread spool industry of Maine, in which appears the 
eotatement that it began twenty-five years ago. 

It can be of no interest to the public, but the writer 
of that article might like to know that forty-five years 
is nearer the date. 

In 1853 or 1854 two men, Harnden and Leland, went 
to Augll sta, Me. , and com menced the m anufacture of 
thread spools .  They were from Massachusetts. My 
father furnished them the timber, cut, sawed, and 
seasoned at Fayette in that State. After being burned 
out in Augusta the whole business was removed to 
Fayette and carried on there by Mr. Leland. 

My father furnished the capital for the business and 
I worked in the wood s getting out timber, and in the 
mill making spools durin g those years. 

Mr. Leland sold out and left the State. His successor 
removed the plant to another part of the State, where 
ti mber was more plenty. The business has been prose-
cuted in that State ever si nce. EDWARD CRAIG. 

New York, Oc tober, 1895. 
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The various buildings and apartments of this superb 

plant are admirably arranged for ihe economical hand
ling and manipulation of the materials. The stock 
building, into wh ich are received the crude materials, 
is provided with a railway track connecting with the 
Niagara Ju nction Railroad, on which the loaded cars 
are conveyed to the various bins or compartments pro 
vided for the reception of the crude materials, which 
consist of coke from the Pennsylvania bituminous coal 
fields, white sand from Obio, salt from the salt works 
of New York State and sawdust from the mills of 
Tonawanda. Conveniently arranged, in relation to 
th e  storage bins of crude materials, is a most complete 
grinding, grading, and mixing plant, into IVhich the 
coke as it comes·from the cars i s  in troduced and ground 
and sifted into assorted sized grains and con veyed into 
bins, from which it is  drawn and mixed in proper pro
portion, with measured quantities of sand, salt, and 
sawdust, and th ese measured quantities thoroughly 
mixed and delivered in a bin provided for the finished 
m ixture. This work is  done by automatic machinery 
at the least expenditure of manual labor. 

The four crude materials having been wrought into 
what is call�d the mixture, they are conveyed to 
th e elt:ctrical furnaces in an adjoining building. It 
would, perhaps, be difficult for one unskilled in the 
arts of the electro-metallurgist and unfamiliar wit h  the 

The New Ca.·bo rundum. "' o rk8 at Niagara Fa1l8. apparatus he employs in prod ucing his transforma-
Among the new industries resulting from the eco- tions, to recognize the rongh and apparently crude 

nomical production of the electrical current is that of oblong brick boxes, made without cement, mortar, or 
carborundum, or artificial diamon ds, used in the arts other binding materials, as furuaces. Provision is 
as an abrasi ve, and ranking next to the diamonu in made for fi ve of these furna ces, extending down O!le 
hardne�s. Tbe fol lowing account of  the opening of the side of the large spacious building. each of them meas
new works is from the Electrical Engineer : uring about fift een feet in length by seven feet in width 

The formal opening of the new works of the Car- and the same in height. In the center of each end is 
borundum Compapy, at Niagara Falls, took place placed a large bronze plate and th ese are connected 
October 19, in the presence of a n umber of invited by means of four large copper cables to massive 
guests, and th us was inaugurated a plani which will copper bars extending under the floor at either end of 
unquestionably rank among t h e  most important that the furnaces. Connecting with the inner surfaces of 
have th us far been attracted to th e Falls. the bronze plates are one h undred and twenty carbon 

Before enterin� u pon a description of the work ac- rods, sixty to each plate . These carbon rods are three 
complished with the new equipment it may be of inches in diameter and a little over two feet in length, 
interest to relate the events which have led to the crea- and they are so placed as to pass through the end wal ls 
tion of the n ew carborundum workE. It will be re- of the brick furnace, projecting into the interior and 
called that, prior to the !ltarting of its Niagara Falls toward each other, thus  constituting the terminals. 
plant., the Carborundum Com pany manufactured car- J:nto this furnace the mixture that has been }Jrepared 
borundum at Mon ongahela, Pa. , using steam power to in the stock rooms is introduced, about ten tons con
prod uce the current, the daily output amounting to stituting a charge ; and through the center of the mass 
about three h undred pounds. Alth ough the m aking of of mixed materials is placed a core or cylinder of 
carborundum is now carried on only at Niagara Falls, gran ules of crushed coke extending from t he carbon 
the old plant is operated in making finished goods from rods at one end' of the furnace to those at the  other 
the grain and po wder carborundum sent from the ne w end, and making a perfect electrical connection th rough 
plant. the furnace by means of the bronze plates, carbon rods 

O wing to the limited facilities heretofore existing, and the core. 
the prod uction of cltl·borundum had been so small as The furnace, as abo\'e described, is prepared for the 
to practically restrict its uses to the finer trades, such turning on of the current, and this is provided for and 
as the dental and manufacturing jewelers', fine tool controlled in the adjoining build ing which was speciaUy 
grindin g, pearl grind ing', and kindred ind ustries. The constructed for the transforming apparatus used in: 
development in the dental trade especially has been red ucing the high pressure current as received from 
remarkable, and, in the form of disks, lathe and engine the dynamos of the Niagara Fallt! Power Com pany, to 
wheels and cloth finish ing, carborundum is rapidly I the low pressure current used in the electric furnaces. 
displacing all oth er abrasives in this important trade, Located in the same building is the regulating appara
not only in the United States but throughont Europe. I tU8 used in controlling the current as it passes to the 

This d evelopment is also noticeable in  the jewelry furnaces. 
trades, where, in the  form of wheels and powders, it is When everything has been properly prepared, the 
used in polishing and grinding the delicate wheels, connections to the furnace are completed, and 1, 000 
spri ngs, etc. , in the manufacture of watches. Its value I horse power of electric current is turned into the granu · 
is materially enhanced because of the fact that owing lar core, above referred to, and kept on for twenty· four 
to its exceedmg hardness, the finest, impalpable pow- consecutive hours, making a total expenditure of en
ders h ave remarkable cutting properties; and although ergy of 24,000 horse power hours. Al l  of this vast 
no special effort h as been made to introduce it  into the amount of energy is transmitted to the core-twenty
glass grinding and finishing ind ustries, its value as a one inches in diameter and about nine feet long. 
superior abrasive for these purposes is recognized. About two hours after the t urning on of the current 

Its utility h as been demonstrated in the more im· gases begin to escape thl·ough the crevices of the brick 
portall.t grinding trades, such as car wheel grinding, walls of the furnace, and being ignited they burn with 
machine shop finish ing', and all other industries using a lambent blue flame. As the process continues, the 
large wheels ; its rapid cutting qualities resulting in a outer walls and top of the mass in the furnace Bhow a 
saving of labor and time, a valuable consideration in slow riBe in temperature, the effect of the transm ission 
any man ufacturing i nterest. This large field has re- of the intense heat from the core, the entire top of the 
mained practically closed, owing to the inability of the mass becoming red hot in about twelve hours. After 
Oarborundum Company to make a sufficient quantity the current has remained on for the period of twenty
of the material to manufacture wheels larger than four hours, or until such time as the workman in 
twelve inches in diameter for the general trade, large charge recognizes that the process is complete, the 
orders being constantly turned away. current is stopped in the transformer building, the 

To prod uce carborundum at the lowest pos�ible cost, i flexi ble cables are diseonnected from the bronze plates 
and thereby permit of its general adoption as an abm· : and others are connected with the plates of the next 
sive for all classes of work, has of course been a subject furnace in the series of fi ve, and it  in turn is carried 
of vast importance to the Carborundum Com pany, and th rough the same operation. 
after having i nvestigated the possibilities of Niagara Interesting as the work may have been up to the 
Falls as a manufacturing point, they determined to point of stopping' the curren t, it cannot com pare with 
locate a plant in that city that they might h a ve the that at the moment of opening a furnace. One end of 
benefits of cheap power fl·om the Power Company and the fu rnace i8 removed and D. cross section through its 
have also the advantage of railway facilities there center exposed, thus permitting of a ready inspection 
offered. A contract was made with the Niagara Fans of the result of the  operation. In the center is the 
Power Company for 10, 000 horse po wer to be delivered granular core, in the same position in which it was 
as required for the purposes of their manufacture, and originally placed, but it is now purified of all foreign 
it is thought that the i nitial 1, 000 horse power now be- substances. It is  now pure carbon and has lost about 
ing used will be added to at an early day, and with that one-fourth of its weight, this loss representing th e  
i n  view the plant has been constructed t o  accommodate volat ilized impurities. T h e  presence of grains of 
3,000 to 4, 000 horse power. graphite disseminated throughout i ts  mass indicates 

With this brief history, let us now follo w  the crude that its temperature must have been near 7, 000 de
materials through the various processes to the  state of grees, which is th e point of graphite formation. Sur
finished product. l"onndinlr the !lOre, in the forlll of a cylinder, ilil a beau-

tiful crystalline formation, the crystals being con
structed on lines radiating from the center. Those 
crystals in immediate contact with the core are looped 
or huilt together into one concrete mass, this solid 
formation giving way to a loose structu re as the dis
tance from the core is increased ; the size of the crystals, 
at the same time, d iminishes rapidly, until at about 
fifteen inches all crystallization ceases and is followed 
by an amorphous material, of a whitish gray color for 
a distance of about two inches, when a sudden change 
occurs to a black mass composed of the original mix
ture, now held together in a cemented state by the 
fusion of the sal t. 

The crystalline and amorphous material l ying be
tween the core and t h e  outer black mass is carbide of sil
icon, being composed of carbon and silicon, atom for 
atom. It is this material that was discovered by Mr. 
Acheson and by him called carborundum. About two 
tOllS of carborundum is  produced in one furnace run, and 
to prepare it for the market it is first passed under heavy 
iron rolls, for the purpose of crushing apart and sep�. 
rating the individual crystals, after which it is treated 
with an acid and water bath to remove all solu bles. It 
is then dried and s i fted, to separate the various sized 
grains, and placed in bins ready for packing for ship· 
ment, or t.o be worked up into wheels, hones, or other 
forms in which abrasives are used. 

At the opening the guests were welcomed by Mr. E. 
G. Acheson, the president of th e Carborundum Com 
pany and inventor of its process of man ufactu re ; and 
to whose energy and ability the present excellent po
sition of the company is pr i ncipally due. 

• • • I • 
E u ropean Beet Sugar I nd u stry. 

The crop of beet sugar in Europe in the season of 
1877-78 was 1, 420,827 tons. The crop of the season 
of 1894·95 reaches 4, 800, 000 tons, an increase in sev
enteen years of about 350 per cent . This enormous 
i ncreabe i n  the production of sugar in Europe neceslSa
rily arises from t.he fact that the industry is more pro
fit.able to those engaged in it agriculturally and in 
sugar manufac ture than are oth er ind ustries. The 
k nowledge that they could prod uce their own sugar 
supply wi th reasonable success has led to a full ap· 
preciation of the fact that sugar production in the 
temperate zone has been the one great possibility in 
agriculture that has not been com pletely developed. 
The actual monopoly of the sugar ind ustry h eld by 
the tropics for centuries led to the assumption of 
the impossibi lity of successful competition with the 
tropics. The grad ual awakening of the beet growers 
and fsugar manufacturers in Europe to the grand op
portunity that the sugar industry offered them as a 
new and profitable crop has finally so affected every 
leading continental nation in Europe that we find 
all of them legislating carefully to foster their sugar 
industry, with the results of enormous production in 
excess of the home consumption, un til now, with their 
great crops, they are com peting with each other act
i vely for the good will of the only two large buyers 
left to them-Great Britain and the United Sta tes. 

E uropean statesmen are beginning to recognize the 
faults of the bounty system as practiced by them, it  
b aving so enormously developed their sugar ind ustry. 

In d iscuss i ng the sugar question in Europe at the  
beginning of th is year, Gne of the largest continental 
houses issued a c irc ular wherein the following estimates 
of bounties paid by the respective governments in 
E urope on sugar there produced were given : 

Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5,781,250 
France. . . . . . .. .  . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . .  . . .  . . .  10,000,000 
Austria .  . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  2,000,000 
Belgium . . . . . . . . . . . . . . . . . .  . . .  . . .  . . . . .  . . . . .  . . .  . . . . . . . . . .  5,000,000 

Total . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  $22,781,250 

The bounties paid by Russia, S lVed en and Den
mark are omitted. 

The consumption of s ugar per capita is given as 
follows : 

Lb. 
Great Britain. . . . .  . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  79 
United States. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77 
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Austria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  2S 
Belgium. . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  22 

We thus see France, Austria and Germany consum
ing an extremely smal l amount of sugar per capita, 
and enormously increasing their home production by 
bounties, until they are deranging the entire sugar 
trade of the world. The fol lowing table shows how 
largely the production of beet sugar has increased dur
ing the last four years . while the cane su gar industry 
has stood com paratively sti ll : 

1891-2. 1892-ll. 1893-4. 1894-5. 
Germany . . . . . . . . . . .  1,198.000 1,225,000 1,308,000 1,900,000 
Austria . . . . . . . . . . . .  786,000 803,000 842,000 1 , 100,000 
France . . . . . . . .  , . . 650,000 588,000 579,000 830,000 
Russia . . . . . . . . . . . . 551,000 455,000 666,000 630.000 
Belgium . . . . . . . .  1SO,OOO 197,000 235.1l00 2S5,000 
Holland, etc . . . . . . .  136,000 160,000 186 .. 000 230,000 

3,501,000 3,428,000 3,805,000 4,975,000 
Production of cane 

sugar . . . .  . . . . . 2,784,000 2,760,000 3,046,000 2,904,000 

Total . . . . . . . .  6,235,000 6,188,000 6,941,000 7,879,000 
-Lou isiana Planter. 
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TRIAL OF UNITED STATES BATTLE SHIP IOWA'S 
BELT ARMOR. 

Within the past few weeks practical tests were made 
at the naval proving grounds at In dian Head, Md. , 
to determine the efficiency of the belt armor and struc
tural su pport protecting the water line region of the 
battle ship Iowa, now building. Primarily the tests 
were to determine the acceptabil i ty  of a group of 
armor plates of which the test plate was representa
tive-t he req uirements being that the �aUl ple plate 
should withstand the attack of two 10 inch armor
piercing projectiles, the first without cracking and the 
second without perforation ; the striking or perforative 
energy being, in the first shot, eq ual to the penetra
tion of 12 inches of simple steel and in the second shot 
equal to the perforation of 16 inches of simple steel 
and a 36 inch oak backing. In these two particulars 
the plate was thoroughl y  satisfactory. 

The plate was 16 feet long by 7Yz feet high, backed 
above the  bevel, as �hown in Fig. 1,  by 5 inches of oak, 
and rested upon a structural counterpart of the Iowa's 
inboard water line region, slightly lighter than will be 
the finished craft and correspondingly weaker. The 
armor fastenings were of the most recent design, and 
such, most li kely, as will be used on 
our new battIe sh ips. 

The target was subjected to four at
tacks, the effect of which is shown in  
Fig. 2 .  T wo of the attacks were b y  
t h e  1 0  inch gun, one by the 1 2  inch 
gun and one by the 13 inch gun, at the 
respective distances of 388, 383 and 
378 feet. 

The h ead of the first shot effected a 
penetration of 3%: inches, the point 
being welded in, while the remainder 
was shattered [into many fragments 
and cast to a considerable distance. 
Otherwise the plate was intact. Again 
the 1 0  inch gun and a similar shell of 
500 pounds was fired, this time with 
a charge of 217'2 pounds of powder, a 
striking velocity of 1, 856 feet a second, 
and a striking energy of 11, 954 foot 
tons, and succeeded in effecting a 
penetration of eleven inches. N o  
cracks were developed in t h e  armor, 
and save in rear of impact, where 
some what squeezed, the wood backing 
was su bstantially sound. Again the 
point was welded in the plate, t h e  
plate was slightly " dished," causing 
th e  ends to lllove away % inch from 
the backing, and one armor bolt was 
driven to the rear and several armor 
bol t fittings loosened. 

J c itutific �lUttitau. 
eners within ; hut the target structure as a mass re
mai ned unmoved. The first attack had loosened 
eighteen bolts sufficiently to induce leaking, the d i s 
trib ution being about even between those with lead 
and those with leather washers. 

Tile fourth attack was made by the 13 inch gun 
upon the remaining right hand fragment-a mass of 
about thirty tons. With a powder charge of 484 2 
pounds, the 1, 100 pound armor-piercing shell, with a 
striking velocity of 1, 800 feet a second, a striking 
energy of 24, 736 foot tons-a force equal to rais
i n g  the whole ship as a mass over two feet-and a 
penetrative force equal to the perforation of 21 '46 
inche� of plain steel, succeeded in passing through the 
entire target, two oak timbers of 16 inches thickness, 
and bu ried itself 12 feet in the sand butt to the 
rear, carrying the target as a mass back two inches. 
The arlllor was cracked through and throllgh in three 
directions, shaki ng out part of projectile shown in Fig. 
3, but the plate was unmoved. The structural plat ing 
and angles in path way were torn and twisted inte all 
kinds of sh apes, denoting the su perior character of the  
material, while the m a in part of target structure with _ 
stood the shock perfectly. 

[N OVEMBER 9, 1 895. 
The projectile was warm wh en recovered two hours 

after impact, the point, as indicated in Fig. 3, was 
fused away and gone, the  head marked with fine 
cracks partly through,  while the whole sh ell was 
shortened three inches by compression and increased 
one-half an inch in diameter about the bourrelet. 

Pieces of the plate, weighing 500 and 600 pounds, were 
detached and driven into the structural · part of the 
target. 

The  velocities were calculated to represent the  full 
power effect of the 12 inch rifle at 2, 300 yards and the 
like force of the 13 inch gun at 2, 500 yards, the powder 
charges being red uced to that end. 

Primarily the result shows the superior destructive 
power of the 1� inch rifle ; but also shows the tough
ness and resistibi l ity of Harveyized nickel �teel, as 
was the armor plate, the structural efficiency of the 
su pporting framework, and the vast amount of punish
ment that can be borne without irreparable injury ; 
and further em phasizes the impro bability of placing, 
at figh ting range, so many large shots within  so small 
an area, aud with a normal impact. To the laym an, 

the consequences are even more interesting when he 
knows that that heavy plate was backed up and held 

against those tremendous blows by a 
combination of plating and angles, 
the t hickest of which was a double 
layer of half inch plates, while the 
others were a scant quarter. 

• • •  

The third attack was made by the 12 
inch gun, with a powder charge of 
400 '8 pounds, giving the 850 pound 
armor-piercing projectile a striking 
velocity of  1, 800 feet a second and a 
striking energy of 19, 114 foot tOils-a 
force equal to the perforation of 19 '39 
inches of simple steel. The shot was 
destroyed with the exception of the 
part that effected the penetration of 
17 inches. The plate was cracked 
through to the top and the bottom, 
and dished about an inch more. The 
neighbori ng wood backing was com
pressed to a thickness of one inch. 
Another armor bolt was dri ven to the 
rear ; th e backing plate at rear was 
bulged by bending of horizontal stiff-

[Represents framing behind the belt armor of the Iowa, with ballistic test plate B-230, group No. 21, 
Iowa's 14 inch Harveyized nickel-steel side armor plate mounted thereon.) 

A Mou ntaIn Railroad i n  India. 

A mountai n railroad of great strate
gic val ue has j ust been completed by 
the Briti�h govern ment in the Indian 
frontier. It runs through the famous 
Bolan Pass-in which so lllany English 
soldiers have perished-to the impor
tant post of Quetta. Ten years a go 
a railroad was opened from Sibi to 
Quetta, but this has proved a com
plete failure in conseq uence of fre
quent landslides. The new road runs 
over the old one at the start and the 
finish, but the sixty miles in the mid
dle, which traverse the pass, constitute 
a short cut, and have been constructed 
in the face of extraordinary engineer
ing difficulties. The highest poi nt of 
the line is at Kolpur, 5, 463 feet above 
Sibi, and 17 tunnels, varying from 100 
to 1, 000 yards, have been cut through 
rock or clay w here the foundation 
seemed surest. Of th ese tunnels, that 
through the Panir Hill was the lLOst 
difficult and important.  It is 1, 000 
yards in length. If the tunnels on 
this line are important, the bridges 
are not less so, the main object to be 
achieved being the defeat of the Bolan 
River, which, when flooded, becomes 
a torrent, sweeping all embank ments 
and bridges before it. There are many 
bridges of  only a few yards in  length, 
but the two most important are those 
called the Hanar and the Ocepur. 
These are each more than 150 yards 
in length, and they are 65 feet above 
the river when in torrent and are prac
tically secure against the worst floods. 
To give an idea of the difficulty of the 
routE', it may be mentioned that i n  the 
most d ifficult section of  all-bet ween 
Hirok and Kolpur-the Bolan ravine 
is crossed nine times in four miles. 

Fier. I.-BATTLE SHIP IOWA-EXPERIMENTAL TARGET STRUCTURE FOR 
TESTING BELT ARMOR. 

Fig. 2.-BATTLE SHIP IOWA ARMOR TESTED BY 10, 12, AND 13 INCH GUNS. Fig. 3 .-BATTLE SHIP IOWA ARMOR PIERCED BY 13 INCH GUN. 
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THE BOSTON PUBLIC LIBRARY. 

To the stranger sojourning a few days in Boston a 
strong consciousness of the civic and urban pride of 
the inhab itants early presents itself. A quiet pride in 
their city seems to be a characteristic of all the inhabi
tants. No institution of the city has 
been a j uster object of such pride than 
the famous Boston Library, which for 
many years d ispensed its literary hos
pitality from the old building on 
Boy lston Street, as well as from nume
rO llS branch l ibraries i n  Charlestown 
and else where. On December 1, 1894, 
there were 608, 466 volu mes in the 
Library. In 1892, 25, 000 new books 
were added , so that, at thi" !'ate of 
increase, but sixteen years will elapse 
before the round mil l ion is reached. 
It is told of the publ ic  library in 
Berlin that it was moved from one 
building to another in a day, an entire 
regiment of soldiers being detailed for 
the task. When the  Boston Library 
trustees determined to erect a new 
building, and after such building was 
completed, five weeks to a day were 
occu pied in the transfer of the con
tents, and d uring that period there 
was h ardly a break in the work of 
all the departments. We illustrate 
t h e  ne w building in the presen t  issue 
with reference to its structural and 
technical feat u res, as well as from the 
art aspect. It frouts OI l  Copley Square, 
directly opposite O ld  Trinity. Its 
archi tects were the New York firm of 
McKim, Meade & W h ite, identified with so m any of 
t h e  most beautiful buildings of this country ; in this 
city notably the Madison Square Garden and the 
Wash ington Arch. 

The building, in the Renaissance style, is, to a cer
tain extent, based upon the Bibliotheque St. Gene
v i e v e, Paris. 

J titutifit �mtritau. 
close a portion of the arches of the arcade are in
scribed with the names of great artists, writers and 
scientists, com prising a very long roll of honor, four 
names being accidentally duplicated. In the span
drels between the arches are thirty -three medallions 

THE PERIODICAL ROOM. 

carved in granite, mostly copies of the trade marks 
of early printers. Various inscriptions are placed 
over the entrances. 

The building' is 225 feet long, 227 feet deep, and its 
corn ice is 70 feet above the sidewalk. The great cen
tral reading room runs across the entire front of the 

297 
really mon umental exam ple of l ibrary WOl'k, contained 
in the most approved cases, while n umerous tables 
and seats of special design are placed within the semi
circle of card cases, in order that the readers may con 
sult the index in comfort. In this main read ing room, 

termed Bates Hall, those who desire 
books from the main collection enter 
the name and designation of the book 
desired on a slip on which they also 
write the number of their table. The 
slip is han ded to the attendant, and 
in a few minutes the book is brought 
to the reader at h is  table. Immedi
ately back of Bates Hall is a great 
quadrangle or open court, surrounded 
by a very beautiful arcade of col umns, 
with a fountain in the center, w hich 
court it i s  proposed to have opened to 
the public, to whom it will afford a 
delightful retreat and may serve as a 
species of outdoor reading place. 

The interior court, with its graceful 
loggia surrounding i t, and its central 
square basin and fountain, forms a 
cloister in the h eart of the library. 
The walls of the bui ldings are of yellow 
brick and Medford granite. The ar
caded colonnade or loggia runs around 
three sides of the court, the wall of 
the grand staircase projecting from 
the fourth side. 

The portion of the building which 
lies between this courtyard and Cop
ley Square is devoted to the adminis
trative officers of the library, to Bates 
Hall, and to certain special collections 

of books and relics. The stack rooms with their boo k 
stacks occupy the buildings on the other "ides of the 
central court, and it is here that the most impressi ve 
part of the library is fou n d .  Instead of h igh storit's  
with tall book stacks rising from floor to ceiling, we 
find the great building divided into six stories by low 

ceilings a n d  
In the string 
course u n d e r  
the lower win
dows, in the 
more massive 
columns of the 
u pper arcades, 
a n d  in t h e  
somewhat se
verer character 
of its architec
t u r e, v a  r i a 
tions on the 
prototype are 
found w h i  c h 
d i s t i n g u i s h  
one from the 
o t h  e r . The 
use of a typic
al horizontal 
style of archi
tecture in Cop
ley Square was 

SCENE IN STACK ROOMS, SHOWING BOOK DELIVERY RAILWAY AND VIEW OF THE INNER COURT. 

occupied by 
i n  t e r mina ble 
length s of si m 
ple pine book 
s h e l v e s  o n  
w h i c h  t h e  
b o o k s  a r e  
stacked. Leav
i n g  the Bates 
Hall with its 
h i  g h arched 
r o o f , leavi ng 
b e h i n d  t h e  
m a g n  i fi c ent 
m a r b l e  a n d  
brass work and 
struct ures of 
the main en
t r a n c e  a n d 
passing i n t 0 
t;h e s t a c k 
rooms, the con-

dictated by several considerations. Any approach 
to the perpendicular style would have seemed to 
involve competition with existing structures, and 
the great area devoted to books d emanded a seri
ous treatment. The frout (s of Milford granite, grayish 
white in color w ith pink spots. The tablets which 

THE DELIVERY ROOM. 

b uilding and is 218 feet long and 42� feet wide and 50 
feet high . T h is is furnished with tables and chairs 
for readers, who also have free access to a special col
lection of books in open cases in the hall, from whence 
they may be taken without appeal to any attendant. 
At the e nd of the room if'> the great card catalogue, a 

trast is start-
ling, it seeming almost like a visit to the cata
combs. The book sh elves are painted white, the 
ceilings are white, pendent incandescent lights are ex
tended by long flexible cords to the place where re
quired, and here and there at intervals are seen the 
attendants wai ting to distribute th e books. The vast_ 

THE CENTRAL COURT, COLONNADE, AND FOUNTAIN, 

THE BOSTON PUBLIC LIBRARY. 
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J,itutifi,  �tUtri,a •• 
ness of this department may be realized from the fact chase of newspapers caused the abandonment of the with a solution of g old or silver and partly with a lu-
that the books now on the shelves occupy from 80, 000 lecture room project. minous paint. 
to 100, 000 feet of shelf room, which is from 12 to 15 We have spoken already of the great card catalogue. Glass bedsteads may be proof against lightning and 
miles, and a quantity of shelf room is still unoccupied. 'l'he problem of managing it has become so vast that bugs, but it is hardly to be expected that glass houses 
For, without disturbing its present plan, about 2, 000, - it is now proposed to print the titles for the cards, should be free from mice. The inmates could hardly do 
000 volumes, or three times the present number, can be using machines of the linotype class, so as to obtain better than em ploy glass traps for the capture of such 
accommodated. Simply to wal k the length repre- the titles in solid slugs or l ines. These slugs will then vermin. The great advantage of the glass mousetrap, 
sented by the occupied shel ves would take a good be utilized for pri nting the card catalogue and will be according to the statement of the in ventor, is that 
pedestrian four hours. preserved so as to be applicable for printing special " if one mouse enter the trap he may be seen by others 

It is e vident that the problem of the distribution of  book catalogues if  desired. The production of a com- who chance to go that way, and they will be inclined 
the books to the read er was a difficult one, and it was plete book catalogue is  practical ly  impossible. It was to join the one inside, especially when they ob;;erve 
solved by the use of pneumatic tubes and a very per- estimat ed a fe w years ago, when the collection was that he is nibbling a choice morsel." Up to date the 
fect cable railroad driven by electricity. The six floors smaller than i t  now is, that, with the maximum of com- glass mousetrap has not made itself popular, not with- · 
of the stack buildi ng are traversed by a cable road on pression, involving the use of small type and a quarto standing the im portant arguments in its favor, and of 
the order of the familiar cash railroad used in large size of volume, 17 volumes of 650 pages each would be most of t.he other devi ces de;;cribed it is  unfort unately 
stores, and p neumatic tubes are carried to all parts of required for the catalogue. All  work in the shape of true that they have not proved profitable to the per
the building. When a book is callel for, the slip is catalogues other than the card catalogue will proba- sons who contrived them. This remark, however, by 
placed in a cylindrical box and is sent through the bly take the shape of special publications in special no means applies to the glass lemon squeezer, which is 
tube to the stack room. Here it is received by the lines of work. The cost of the building and its equip- already a familiar household utensil. The inventor of 
proper attendant, w h o, taking tbe book from the ment is placed at $2, 368. 000. I it is said to have sold his rights for $50, 000. One of 
shelves, places it in a little car, and starts tbe car on _ , • I .. the 1I10st remarkable inventions in glass, by the way, 
its journey. Constantl y moving cables are caught by Inve n t i o n  .. I II Gla.... was that of a Venetian named Joq u in, in 1656. He no-
the car grip, and q u ickly d raw the car from the stack A Wa shington correspondent, in his rambles througb t iced that the scales of a fish called the bleak gave a 
rooms directly to t h e  distributing desk, if on t h e  same the Patent Office. discovered some c urious i n ventions m ilky hue to the water, and that glass beads dipped 
floor, and if not to elevators, which automatically in glass, which he communicated to the Philadelphia into such water looked like pearls when dry. S ubse
transfer it to the delivery room fioor, where the book Times. q u ently th e idea was conceived of making hollow 
is recei ved by attendants at the desk and h anded to Among th ese i s  a glass coffin, which is guaranteed beads of glass and lining them with the peculiar sub
the applicant. Books are returned to the stack room proof against decay and rats. So long as no deliberate stance from the scales of the fish, and it is in this way 
by the  same method. attempt i s  made to  smash it, it ought to last forever. that the so-called Roman pearls are now manufactured. 

The system is i llu strated in detail ill the illustra- Another contrivance il! a staircase made wholl y of It is to this substance that the iridescence of the 
tions, among which a sectional view of a portion of  the glass, step!;, landings and newel post being al l  of that scales of many species of  fi8hes is due. 
build ing is given, to show the whole plant at a glance. material. Yet another is a glass barrel. But, perh.aps, - , • I .. 
Each of the six stack floors is traversed by a cable the most remarkable invention of the glass man is a The Water Tree.. oC Australia. 
road of eight inch gage. The cables are kept in m o- billiard table of glass. Those who go out to grapple with the dangers, the 
tion by an electric motor in the basement or the build- The day may yet arrive when people will live in glass hardships, and the mysteries of the Austral ian desert 
ing. 'l'he delivery room, where all the books are sent houses. A patent has been secured by another i n ven- regions should, above all things, instruct themselves 
and whence they are redistributed, is a pproximately tor for glass bricks of a peculiar pattern. The mate- in bush lore . It has happened more than once that 
on the level of the fourth stack floor. From this floor rial of which they are com posed being a first rate in these dread torrid wastes the body has been found, 
the cable road runs directly to the deli very room. For non-conductor, these bricks wil l keep the cold out of a lying beneath a tree, of some poor wanderer who h ad 
the other  floors elevators are provided, working in a d welling built of them, whIle admitting the light. It d ied from the lack of water, e ven while there was 
shaft which is sh own in the sectional view already 11.1- is claimed they will exclude noise, being hollow. with in a few inches of him a plentiful supply. 
luded to. The book cars are automatically transferred Furthermore, the inmates of a glass house need not be In all the un watered regions of Australia are to be 
from rail way to elevator, and al·e raised or lowered as afraid of being under too c lose observation by neigh- found " water trees, " trees which actually provide a 
req uired for sending to their proper destination. bors, inasmuch that it is  not req uisite that the bricks supply of water to those who know wh ere and how to 

The cable works in a vertical plane, the upper ele- shall be transparent. They may be of opaq ue ground look for it. The most reliable of the water trees are 
ment running from the delivery room to the stacks, glass or of any color tl l at may be suitable for decora- the water mai lers, or group of trees, including the Eu
and the lower element in the reverse direction. Two ti ve effect. calyptus microtheca, which form a part of the terrible 
tracks, one vertically over the other, run throughout Th us, before many years have passed, it may be con- m aller. scrub. O utside of these, the currajong, the 
the stack rooms, and the end view of the brackets car- sidered the height of luxury to occupy a dwelling of desert oak, the blood wood, and several varieties of the 
rying them is sho wn i n  the cut. When a car is sent glass. Glass brick�, of course, are expensive. People acacia are water-bearing trees. 
from th e delivery room to the stacks it traverses the who live in glass houses will be able to afford to wear I shall not soon forget my first introduction to a 
upper track, and nea.r the end of its course bas its clothes of glass. That sounds like nonsense, but the water tree. I was in the northern territory of South 
grip automatically tripped. Running on by inertia, it, fact is  that beautiful and most delicate fabrics are Australia, and I was making my first journey through 
has its course grad ually checked, and stops u pon the made out of spun glass. Nearly twenty years ago the desert in compan y with a friend who was a well
transfer table shown in Fig. 1 of the small cut of the there was shown at the Centennial Exposition, in informed bushman. I t  was toward the end of the day, 
transfer table and pneumatic t u be connection. The Philadelphia, a bonnet composed entirely of glass. It and as we had been detained for several hours o wing 
table descends automatically to the level of the was a love of a bonnet. The flowers on it were glass, to an accident, we had still  fifteen miles to travel. 'l'he 
lower track, and s tops there, and the car stays upon and so were the ribbons, which looked li ke the finest water bag had been d rained hours before, and in th at 
a s witch on the low er level. When books are to be satin. The patentee of this proce8S describes it as dreadful d esert our sufferings had already become in
sent to the delivery desk, they are put into the car, suitable for the manufacture of neckties, shawls, table tolerable. Suddenly my friend plunged his spurs into 
the attendant pushes it off, and as it leaves the switch covers, etc. his weary h orse and dashed at full gallop to ward a 
and reaches the main track, the  grip seizes the cable I In fabrics of this kind a very flne q u ality of glass is tree some fifty yards off, shouting to me to follo w. 
and the car starts off on its long voyage, stopping used. It is spun in threads of exceeding delicacy, and Flinging himself from his saddle, he clawed with h is 
finally in the delivery room. To check it as it enters of these several colors may be prod uced at the same fingers the sand at the base of the tree, and presently 
the elevators, and to ch eck the too rapid descent of ti me. They are woven in a loom of ordinary pattern. laid bare one of its spreading roots. This  was torn 
the transfer table, buffers, counterweights, and re- Anybody may observe that a thin sheet of glass is from the earth to the length of about six feet, an d 
tard ing apparatus are provided. In the cut of the somewhat elastic. The threads employed in weaving breaking off a piece about a foot and a half long, my 
transfer table, the pneumatic buffer and the  counter- are of such fineness as to be perfectly pliable and not companion, 8igning me to follow his example, applied 
weight are seen beneath the table. at all brittle. With a gown of glass would naturally one end of the piece of root to h i s  parched l ips and 

Fig. 2 of the same cut shows the pneumatic tube go a pair of glass sl ippers. elevated the oth er end. I followed suit, and to my in-
terminal connections. Orders for books are sent by A Pittsburg man named Smith has invented a pro- describable joy a cool refreshing draught of water re
th ese tubes to the stack rooms. A receptacle for the cess for making glass slippers i n  moulds. They would warded me. The  one root amply sufficed for our 
boxeR is placed directly beneath the opening of the not do very well for dancing. There is no reason why wants. There was some ten or ele ven left, enough to 
tubes. As the box, after traversing the tube, is ex- a glass gown should not be woven of h·idescent glass, have satisfied a dozen thirsty men. Some of th", water 
pelled from its end, it is projected i nto this receptacle, so that the wearer would look like an animated rain- we drained into our water bags. It was clear and 
strikes a strap, and rings a bell, not ifying the attend- bow on a ball room floor-one dazzling shimmer of cool, but after standing for a few hours I noticed that 
ant of it!; arrival. The cOll nections are shown in sec- ever-changing h ues. Until recently the man ufacture it  became discolored . -Introduction. 
tion. 1.'he large illustration shows the lines of tube of iridescent glass was set down in the list of the lost • . , . 
traversing the build ing, all centering in the delivery arts. But in 1878 it was rediscovered, and now i t  is a A noth er Great M i l l  i n  Fall River. 

room ; the ends can be seen behind the delivery desk. common commercial article. It is  made by exposing The Fall River Iron Works Com pany was chartered 
The del i very room is the lin k connecting the pub- the melted glass to the vapors of salt!' of sodium. At i n  1824, and then received the right to make almost 

lic portions of the  library with the secluded stack the Metropolitan M useum of Art, in N;ew York City, anything. For a long tim e  the company manufactu red 
rooms, and is the most sumptuous room in the build- are exh ibited great numbers of bottles, plates and the products of iron ore and made some cotton cloth 
ing. Here the public apply for books, and one of other articles of glass which were made and used long Wh en Mr. B orden p u rchased t.he property, he turned 
our illustrat ions shows the main room, while the por- before Christ was born. They were dug up in Cyprus all  the mills  i nto cotton mill�. 
tion behind the  delivery desk, where the l ines of rail- and elsewhere. Many of the m  have a beauti ful irides- Work on Mill 4, w hich was recently dedicated, was 
way, elevators, and pneumatic tubes have their termi- cence, but it is the result of decay. Glass will rot like begu n on May 14, and it is expected that its mach i nery 
nus, is shown in another view. The room has a wain- anything else, and d ecay has split the structure of this  wi ll be in full operation by New Year's. The m i l l  is 
scot about 11 feet high, of ligh t colored oak, the ceiling ancient glass into laminm, or flakes, which interrupt 372 feet  long, 165 feet wide, and four stories high. It 
is  painted in dark blue and purple; the doorways and I the light so as to produce brilliant red, green, purple has a capa ci.t.y of 80, 000 spindles and has 2,388 looms. 
mantel piece are in highly colored marble, and the and other rainbow colors. The m otive power will be furnish ed by a triple expan
floor is covered with tiles of Istrian and Verona mar- The window blinds of the glass house of the future sion, tandem, compound Corliss engine of 3, 000 horse 
ble. The room is  64 feet long and 33 feet wide. The will  be of glass, of course. That is another patent, I power, said to be the largest horizon tal engine in 
painti ngs of the Quest of the Hol y Grail, by Edwin and the inventor suggests t hat such blinds may be the world. With the new mill the plant of the Fall 
A. Abbey, decorate the spltce above the wainscot. ma.de of whatever colors are desired. Baby in the nur- Ri ver Iron Works Com pany now inc\ uaes four lDilI�, 

The periodical room is characterized by its low sery, perhaps, will play with glass buildi ng blocks and having a floor sUl"face of 840, 000 square feet ; four 
arched construction of ceiling, carried by a number of at a suitable age h e  will rpcei ve a C h ristmas gift of a triple engines. capable of developing 9, 000 horse power; 
columns. More than 200 newspapers are received and pair of roller skates with glass rollers. Both of these . forty-fi ve horizonta.l boilers, the fourth highest chilli
at the disposal of the public. The room was originally ideas have been patented. When h e  is old enough to \ n ey in the world, 265, 000 spindles, 7, 700 looms, and 377 

intended as a lecture hall, but the offer of Mr. William go fishing, he will  not dig worms in the garden, but I cards. The capacity of plant will be 50, 000 pieces of 

C. Todd, of New Hampshire, to give $2,000 per annum will be provided with artificial bait in the shape of a cloth a week, and 2,700 hands will be employed. Thil' 

and to endow it in his will to that extent for the pur- hollQW minnow of i"lallil. IIQ/,I.tQa o n  tbQ inldae pa.rtly doei not include the 750 employes in the print work,;; . 
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MODERN WRESTLING. 

The spectacle of wrestling has an extraordinary at
traction for most people, not only in the world of labor
ers, who crowd into the booths of wrestlers at fairs. 
but also for the more select and refined habitues of 

J t itutifit �tUtritau. 
trary. the chance opponents contribute merely their 
strength and Willingness. They fence, so to speak, 
like novices who are holding a foil for the first time. 
There are masters of wrestling. professors fond of their 
art, just as there are masters of fencing. They are 

Fig. l .-A WRESTLING MATCH. 

circuses and the large theaters of curiosities. Just as 
sure as one of the latter organizes a wrest l ing match,  
other establishments will immediately imitate it, and 
the walls of Paris will be covered with posters an
nouncing encounters, matches and challenges between 
more or less celebrated wrestlers. It is like an epidemic 
that returns periodically at 
interyals of two or three years. 

A few years ago an epi
demic of this kind broke out 
at Paris, and this is perhaps a 
good occasion, although some
what retrospective, to speak 
of wrestling and wrestlers. 
When we view a wrestling 
match succeeding a fencing 
bout on the same evening, we 
rtlmark a great analogy of 
execution. Each stroke in 
wrestling, as in fencing, com
prises in general three parts :  
the attack, the parade and 
the return. But w hile i n  
fencing such or such an at
tack calls for such or such a 
parade, the kind of parade 
cannot, in wrestling, be thus  
regularly foreseen, as it d e
pends much upon the play of 
the adversary. Each wrest
ler, in fact, naturally adopts 
a certain number of strokes 
and parades appropriate to 
his physical nature. A large, 
stout, heavy wrestler will seek 
the stroke in which he can 

crush the adversary under 
his weight ; in the parade�, 
he will resist by h is mass, h is 
inertia. A small but stout 
wrestler will seek the strokes 
from beneath, the different 
kinds of holds in which he 
will be able  to cause his ad
versary to lose his balance 
and be thrown down. A slim 
but very supple and nimble 
wrestler will be able to avoid 
all dangerous grips. If he  
falls, he will prevent his 
shoulders from touching the 
ground by forming the bridge. 
He will often prove the con
queror of an opponent who 
possesses a much greater phy
sical strength. 

generally very proud of their science. and continue the 
traditions transmitted by the most celebrated athletes. 
There are even rival schools, such as those of Toulouse 
and Bordeaux, just as there are schools of fencing, 
such as t h e  Italian and the French. 

If we witness a w restl ing match, we shall be able to 

Fig. S.-THE STROKES OF WRESTLING. 

299 
account for the succession anti concatenation of the 
attacks, parades and returns. 

Upon entering the booth of itinerant wrestlers, we 
generally see a sort of central arena around which 
are benches rising one above another that seat a 
noisy crowd. The arena is covered with a thick stra· 
tum of sawd ust. Around stand the wrestlers and 
amateurs. The amateurs are those who have accepted 
the challenge of one of the wrestlers at the door. 
Such challenge is symbolized by a fencing or boxing 
glove. We shall see further along that these amateurs 
are in most cases confederates in the pay of the iE'ader 
of t h e  troop. In the arena. this leader. otherwibe 
called the master of the booth, serves as u mpire (Fig. 
1). He is. as a general thing, an old wrestler. He 
selects the couples, encourages the combatants and 
evokes the plaudits of the spectators when one of 
the two ad versaries is  conquered (Fig. 2). 

In the arenas of circuses and theaters. or in the 
bouts of amateurs, the organization of the wrestling 
match is more complicated and there is more stage 
setting. so to speak. The umpires and the president 
of the match occupy a plat fOl·m. To the left and right 
stand the wrestlers-professional  or amateur. The 

Fig. 2.-THE CONQUEROR. 

u pper part of their body is 
either naked or clothed with 
a sleeveless shirt that allows 
the muscularity of their arms 
to be seen. The arena is cov
ered with a thick carpet de
s igned to deaden falls. The 
president calls u p  the wrest
lers, either p r o f e s s i o n a l 
against professional, profes
sional against am ateur or am
ateur against amateur. and 
the bout begins. Each m�tch 
begins with a salute. This, 
between the adversaries, ilS a 
sort of pledge that the wrest
ling will be done without 
hatred, and will be loyal and 
frank. 

For the salute (Fig. 3, No. 1) 
the ad versaries, placing them
selves face to face at a distance 
of  four or five paces, walk to
ward each other in obliquing 
a little to the left, and at the 
moment of pass ing, take each 
other by the h and without 
interrupting their walk. They 
advance t wo steps further, 
and then, sudd enly turning 
about, fall into guard. In 
this posit ion, each wrestler 
prepares to attack his adver· 
sary. and, on his own part, to 
prevent a grip that would be 
unfavorable to him. 

A corpulent wrestler, for 
example, will stand with his  
left foot forward, his right 
behind, his body vertical, his 
elbows close to his body, and 
his arms slightly forward. A 
smaller or a slimmer wrestler 
will stand more inclined , in 
order to give less hold and to 
avoid. for example, the front 
h old stroke. When the match 
is serious, the preliminaries of 
the attack are sometimes very 
lengthy. After one has witnessed sev

eral wrestling matches, he will 
discover in professionals a 
true science of wrestling that 
is the result of instruction 
received, of study, and es
pecially of the experience ac
quired by long practice. In 
rural wrestling, on the con- 1. The saInte. 2. The attack. 3. The hold. 4. The left hank. 5. The bridge. 6. The backward hold. 7. The swing and throw. S. The 

lutt luwk .troku (oQQQlld tiIllQ). II. HQldill,ll thQ h"'ld in ohlLUGQ'7. 10. ThQ bllQk hQI<l. U. 'l.'hQ b1;lUocl<, 1� • .A. ihoul<lOl' .troke. 

The wrestlers make a feint 
of seizing each other by the  
wrists, or  of  taking each oth er 
by the arms or head, and they 
turn around one another, each 
avoiding the grasp of the ad
versary and meditating an 
attack. But, all at once, one 
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of the wrestlers, profiting by a moment in which his 
adversary has unguarded himself, will rush upon him 
and attack him b y  the front hold stroke. In this 
stroke, the wrestler passes his two arms around the 
body of his adversary, and, clasping his hands to gain 
more strength, endeavors to make him bend the loins, 
to draw him upon his breast, and then, lifting him from 
the ground so as to make him lose foothold, to throw 
him forward, so that, i n  falling heavily upon him, he 
may make his shoulders touch the carpet. But, pro
bably, th ing-s will not proceed in this way, and the at
tacked adversary will resist. If he has not been able 
to avoid the hold, he will respond (according a� he has 
one arm or both in the grip of his adversary) by a hold, 
and the two wrestlers will find themselves breast to 
breast head to h ead, and arms locked behind each 
other's back (Fig. 3, No. 3). 

The two wrestlers might remain in such an embrace 
for a very long time, each waiting- for his rival to 
weaken in the loins or in the grip of his arms. In rural 
wrestling, adversaries are seen to remai n thus immov
able for from five to ten minutes, a length of time that 
seems interminable to spectators. Professionals abridge 
such time by a return. As a g-eneral thing, this will 
be by a hank stroke (Fig. 3, No. 4). In this case, the 
wrestler, profiting by the fact that his adversary has 
one of his legs, the left for example, advanced against 
the interior of his own, will try to make him pivot and 
roll upon his hip, so that he IlJay lose his eq uili bri um, 
t urn upon h is side and fall u pon his back. This is the 
left hank stroke (Fig-. 3, No. 4). Will the wrestler thus 
turned upon his b ack touch grou nd with his shoulders ? 
It is not very probable. If he is supple and n imble, h e  
will hasten to forIlJ the bridge. T h e  bridge i s  a parade 
that is seen employed at every instant in wrestling 
m atches. In order to play this stroke, the wrestler, at 
the moment that he feels himself falling upon his 
back, reverses his head, throws his elbows and fore
arms backward, and bends his legs under him. 
Through this sort of bridge with five pillars he wil l  
always endeavor t o  keep h i s  shoulders away from the 
ground (Fig. 3, No. 5). 

The first wrestler will probably try to crush the ad
versary who forms the brid ge under his weight, and 
will likewise endeavor to make hi m lose his equili
brium by pushing his head and arms from under him. 
In order to avoid the danger, the second wrestler will 
take advantage of the first favorable moment for 
quickly turning over so as to bring himself upon his 
hands and knees (Fig. 3, No. 6). The first wrestler, 
who is likewise upon his knees, since he is endeavoring 
to crush his adversary who formed the bridge, will 
then be able to make one of the finest attacks of wrest
ling -the back ward hold. In this �troke, t h e  wrestler, 
seizing the adversary's body with his arms (Fig. 3, No. 
6), l ifts him, places him upon his  shoulder (Fig. 3, No. 
7), and, after swinging him like a load, pitches him 

J c itutific �mtticau. 
forward, trying b y  this fall to stun him and make him 
land upon his shoulders. It is a terrible stroke, and 
one of great effect. 

Another stroke, which like wise borders upon acro
batics, is as follows : We have seen that in the prelim
inaries to a match each wrestler makes a feint of seiz
ing the head of his adversary. If, by chance, the lat
ter does not know how to avoid the attack, he will be 
submitted to a singularly painful experience, The 
wrestler, having succeeded in surrounding the head of 
his adversary with his arm, turns around and throws 
him upon his back, and then stooping, and ever pull
ing upon the neck of his victim, throws the latter 
head over heels in front of him. This somersault 
ends in a fearful fall upon the back. It is a stroke 
that is often employed by a professional wrestler with 
an amateur whom he wishes to discourage. The 
unfortunate individual, half choked, his body dislo
cated by the traction to which it has been submitted , 
and stunned b y  the somersault, falls heavily u pon 
the ground and is in an unfit condition to react or seek 
a parade. 

There are a large number of other attacks that we 
cannot describe here, but an enumeration of which 
will be found in manuals upon the subject of wrest
l ing. 

The name of such attacks indicates approximately 
their mode of execution : The hank stroke (Fig. 3, No. 
8) ; getting the h ead in chancery (Fig. 3, No. 9) ; the 
b uttock (Fig. 3, No. 11) ; the shoulder stroke (Fig. 3, 
No. 12). 

Then come the parades, three in number, which 
consist in pressing the front, back or side of the ad
versary's neck strongly with the forearm, so as to pre
vent him from breathing or to dislocate his vertebral 
column, Rnd, in either case, to make him let go his 
hold.-La Nature. 
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Digestion depends upon the action of pepsin in the 
stomach upon the food, which is greatly aided by the 
acids of the stomach. Fats are digested by these acids 
and the bile from the liver. Now, the acids and pec
tones in fruit peculiarly assist the acids of the stomach. 
Only lately even royalty has been taking lemon juice 
in tea instead of sugar, and lemon juice h as been pre
scribed largely by physicians to help weak digestion, 
simply because these acids exist very abundantly in 
the lemon.-From the Popular Science Monthly. 

• • • • •  
Discovery of" a G reat River i n  Canada. 

The Toronto Evening Mail says that Dr. Bell, of the 
Geological S urvey, who has j ust returned from a trip 
to James Bay, reports having discovered a great river 
in the north, as well as many other interesting things. 
He left about the end of June. The route was d irect 
north from Ottawa, across the height of land to 
Rupert's h ouse on James Bay, by the most direct water 
course. The trip by water course was nearly 800 
miles. Five h undred miles of this route, or the entire 
distance from the height of land to James Bay, was 
through an altogether unexplored region unknown to 
any one b ut the Indian h unter. Shortly after they 
crossed the height of land the party followed an un
known river, which gradually widened until it assumed 
a great size. They followed thi� river to James Bay, 
which forms the southern extremity of the great H ud
son's Bay. The river had three large branches, one of 
which has its source north of Three Rivers, another in 
the Lake St. John region, and the third near Lake 
Mistassini. The new river, for which the Indians have 
no name, is much larger than the Ottawa, and Dr. Bell 
affirms it to be the sixth of the great rivers of the world, 
five of which are to be found in Canada. Its average 
width is considerably more than a mile, and it has ex-

• • • •  • pansions many miles in width. It flows through a low 
Fruit as Medicine. level clay country, is very deep, and may be called a 

Why for ages have people eaten apple sance with new Nile of the north. The river is 500 miles in 
their roast goose and sucking pig ? Simply because length, and great stretches would be navigable for 
the acids and pectones in the fruit assist in digesting steamers. Toward James Bay there are successions 
the fats so abundant in this kind of food. For the of great rapids, which render it useless as an inland 
saIlJe reason at the end of a heavy diuner we eat our ronte. These rapids cannot be ascended except with 
cooked fruits, and when we want their digestive action great difficulty. The river banks are very heavily 
even more developed we take them after dinner in wooded with pine, spruce, tamarack, balsam, and white 
their natural uncooked state as dessert. In the past . birch. The primeval forest extends along the w hole 
ages instinct has taught men to do this ; to-day science ' length of the river. Fire has not wronght any de
tells them why they did it, and this same science tells struction yet. Until the height of land is crossed Dr. 
us that fruit should be eaten as an aid to digestion of Bell says the soil is sandy, but having crossed the 
other foods much more than it is now. C ulti vated watershed, the land is of a rich clay loam, well adapted 
fruits, such as apples, pears, cherries, strawberries, to agricult ural purposes. By experiments wheat and 
grapes, etc. , contain on analysis very si milar propor- barley have been grown in districts of  the same lati
tions of the same ingredients, which are about one tude. Returning, the party crossed James Bay fmm 
per cent of �alic and other acids, and OIle per cent of Rupert's house, and back by Moose and Missineiba 
flesh-forming albuminoids, with over eighty per cent Rivers, till they reached the Canadian Pacific Rail-
of water. way, north of Lake Superior. 

RECENTLY PATENTED INVENTIONS. 

Electrical. 

the latter to reciprocate on the table when the drum is 
rotated. Means are provided for concentrating any 
gold that may escape from the first concen trating 

CONVERTING OR 'l'RANSFORMING CUR- process. 

I 
vention provides an improved launching table for dump-
ing on both sides simultaneously, thus insuring an even 
rising of the vessel and preventing careening. Opposed 
platform sections have each overlapping recessed brackets 
and a longitndinal separable sectional locking rod is sus
pended freely above the brackets to be lowered into and 
raised out of all the recesses when rotated, or to have one 
or more of its sections when uncoupled similarlv opera
ted to release the correspouding platform sections. 

BELT SLIDE AND SKIRT SUPPORTER. -
Louis Sanders, Brooklyn, N. Y. Tbe body of this slide 
has hooks adapted to support a skirt, and the tongue has 
a spur or pin which enters the belt when the tongue en
gages the keeper or body of the slide, holding the slide 
in a given position on the belt and preventing the belt 
from buckling up within the slide. 

RENTs.-Paul Boucherot, Paris, France. This invention 
provides a method of transforming electric currents to 
obtain constant effective voltage, affording a current of 
constant intensity where a periodic electromotive force 
of a constant effective average value is given; also for ob
taining a constant effective difference of potential where 
a c'trrent of constant effective intensity is given. Any 
kind of apparatus is employed having capacity and se!f
induction, with coefficients of appropriate valnes, and 
the function of the apparatus is similar to tbat of a trans
former, except that instead of the electromotive force 
being in tbe secondary circuit, it is the current which is 
constant, irrcspec ive of the resistance. 

SNAP SWITCH. -Joseph H. McEvoy, 
Waterbury, Conn, This invention relates to switches in 
which the contact between terminals is made and broken 
by a sudden snap-spring action, to make a quick and 
positive connection and avoid the making of arcs. Com
bined with an intermittently rotating switch bar, a wind
ing key and a spiral spring, are two disks laid flat against 
each otber and connected loosely by a slot and pin, one 
of the disks being connected to the switch bar and having 
stop projections and the other disk being connected to 
the winding stem and having cams corresponding to the 
stop projections, while a detent bearing against the stop 
projections is operated upon by the cams. The switch 
may be cheaply made of punched pieces and quickly as
sembled. 

Railway Appliance .. , 

SAFETY AND EMERGENCY BRAKE . 
Felix McDermott, Worcester, Mass. This improvement 
is more especially designed for use on street cars, and 
provides for Ilrake levers under the car platform, ex
tending tran"versely. and carrying shoes which are 
pressed outward into braking contact with the rails. 
On the lower end of a rod actuated by a hand wheel is a 
cam engaging the pivoted inner ends of the brake levers, 
to force the latter outward, another cam returning or 
releasing the levers. 

Mining. 

CONCENTRATING GOLD. - Charles Sill 
and William Wright, New York City. For quickly and 
economically separating tbe largest possible quantity of 
gold from sand or earth, these inventors arrange a con
centrating drum above an amalgam table over which roll-

Mechanical. 

PUNCH. - Charles Hood, Puyallup, 
WaShington. This is a tool designed chiefly for sheet 
metal, to be fitted in the bench plate of a tin shop after 
the manner of shears, and to be operated by hand. It 
comprises two parallel plates between which is a lever 
handle, the plates having jaws in front between which 
a female die is adjnstably held while a punch lever car
ries a die pnnch furerumed between the plates, a handle 
lever being connected to the punch lever by intermeshing 
teeth. 

COMBINA TION TOOL. -Henry C. Cald
well, Lancaster, N. Y. This tool comprises a pair of 
plier jaws provided with a hammer poll and a hatchet 
blade, one handle being formed into a screw driver bit 
and the other into a claw, while the plier jaws have pro
jecting portions forming grips with serrated faces adapted 
to serve as a wrench, a hand vise, or a pipe tongs. This 
multiplicate tool is neat in design, takes up but lit
tle room, and may be produced at a moderate cost. 

A�ricultural� 

THRASHING MACHINE. - Jesse Morn
ingstar, Pettisville, Ohio. This improvement provides 
simple means whereby the straw and grain will be fed 
from the cylinder or concave to a reciprocating floor, in 
connection with which are operated rakes having sub
stantially parallel movement with the floor in both di
rections. When the rakes move in a direction to feed 
the straw their teeth are above the upper surface of the 
fioor, but when they move in a direction to receive the 
straw their teeth are withdrawn from the floor and its 
upper surface is free, or that portion of the surface is 
free through which the rakes pass. 

H A  Y L O A D E R. -A ugust Westman, 
Tracy, Minn. In this machine a revolving cylinder is 
employed in connection with a carrier, the hay being 
gathered by tbe cylinder and elevated to the wagon above 
the carrier, the invention providing an improved con
struction of the finger cylinder, which is rotatably 
mounted on a wheeled frame and has longitudinal slots 
in which are located finger-carryin� shafts. The ma
chine is simple, inexpensive, and durable. 

Miscellaneous. 

ers move in advance of the drnm, there being an opera- D U M  P I N  G SCOWS. - Scott Webber, 
tive connection between the drnm and rollers to cause Pigeon Cove, Mass. For deck-dnmping vessels this in-

STAIR CARPET FASTENER. -Milton T. 
.T. Ochs, Allentown, Pa. This improvement consists 
principally of two plates or rods adjnstably and pivotally 
connected to each other and having their outer ends 
adapted to engage the tread and the nosing of the stairs 
to fasten the carpet in place. The device is easily opera
ted, its construction being on the toggle-link plinciple, 
and it is cheaply made. 

CONDENSED MILK CAN. -Constance A. 

GATE. - Henry P. Talbot, Harrisburg, 
Oregon. This gate is designed to be strong, light and 
inexpensive, especially adapted for f3.rm and stock yards, 
and it may be opened and closed by one in a vehicle 
or on horseback as readily as by one afoot. The gate 
slides in a supportiug frame where an operating wheel is 
journaled with attached lever, a second wheel and at
tached pulley being also journaled in the frame, and a 
cable being passed around the operating wheel and the Smith, Brooklyn, N. Y. This can has a bottom aperture 
pulley, while a cable connected to the front and rear of closed by a spring-pressed slide moving in guideways on 
the gate is also passed aronnd the pulley, and means are the bottom of the can. The can is of ornamental appear
provided for operating tbe lever of the operating wheel ance and is designed to facilitate serving measnred quan

from either side of the gate. tities from the can without dipping or pouriug, as now 

SHUTTER FASTE NER. - Charles Bar· I practiced. 

barow, Patersou, N . .T. Tbis is a simple device for easily PAPER Box. -Ed ward E. Pinkerton, 
openini( and closing a shutter and fastening it in the Sioux City, Iowa. This is an improvement on a formerly 
open or closed position. It complises a shank adapted patcnted invent ion of the same inventor providing a box 
to pass tbrough the shutter and having a headed outer that is cheap to manufacture and in wbich the several 
end arranged to engage a spring-retaining device to hold heads readily interlock to secnrely fasten the parts to
the shutter in its open position, while a catch engages a gether. 

.Tbe blank is cut or stamped from a single shEet 
projection on the sill to hold the sbutter closed. of materIal. 

C U R T A I N  OR BLIND F I X T U R E. - S P A C I N G  GAGE. -Jam es H. Foster, 
Thomas U. Walter, Huntmgton, West Va. This im- Meriden, Conn. This is a device designed to facilitate 
provement is designed to facilitate the ready adjust- hand printmg with ready made characters, enabling the 
ment and secure holding of a curtain or inside blind with- operator to place the characters in proper position to form 
ont the use of the coil spring and spring-compressing de- accurately spaced and aligned words. 
vices heretofore commonly employed, a slight pressure 
on the rod or bar at the lower end of the curtain releas-
ing the catch member and freeing the curtain or blind to 
permit its free movement. Guideways of the sash frame 
have a rack member, and the pull rod of the spring-re
turned curtain has a catch mechanism which is substan
tially automatic in its action, being operated by the ordi
nary pressure or pull used in raising or lowering a curtam 
or blind. 

BUTTON H OLE MOISTENER. - C h arles 
Miller, New York City. For readily moistening the 
starched surface around the button hole of a garment to 
facilitate huttoning, this inventor provides a little imple
ment having a guide lip to enter the button hole, while in 
immediate proximity thereto is a reservoir with apertured 
head, the reservoir containing an absorbent material, the 
moisture of which is pressed through the openings of the 
head. 

Desigus. 

DISH.-Hippolyte J. M. P. La Bastide, 
Limoges, France. The cover and body of this dish are in 
what is known as the I.a Fayette shape, the handles each 
involving a curled leaf figure and a curved stem figure, 
and there being minor surface decorations of the cover 
and body. 

P E N  C I  L CLASp. -W illiam E. Wood, 
Portland, Oregon. This is a clasp for attaching a pencil 
to a pocket, the device being simply formed of a single 
piece of spling metal. 

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

© 1895 SCIENTIFIC AMERICAN, INC.
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NEW BOOKS AND PUBLICATIONS. 

ELECTRICI'l'Y FOR EVERYBODY. Its na· 
ture and nses explai ned. By Phil ip 
Atkinson. A. M . •  Ph . D. New York : 
The Century Company. 1895. Pp. 
240. 12mo. 100 illustrations. Price 
$1. 50. 

This is avowedly a book for popular readiug. The 
author has kept conlitantly in mind the difficnlty of his 
subject and has striven to divest his book of the con
tusing techuicalities of the science. There is no sacrifice 
of strict scientific accuracy, but as little detail as possi
ble has been included. Some of the latest applications 
of electricity, as electrical heating and cooking, are de
scribed. 
VITRIFIED PAVING BRICK. By H. A. 

Wh eeler E. M. Indianapolis : T. A. 
Randal l & Company. 1895. Pp. 84. 
12mo. Price $1.  

This is a timely publication in view of the present 
active discussion on the snbject of good roads, espe
cially as it is devoted to a class of pavements that seem 
to have a great future in this country. They are now in 
use in about four hundred cities and towns, yet vitrified 
brick pavements do not seem to be as well known as 
their merits deserve. The advantages of this form of 
pavement are smoothness, ease of traction, freedom 
from mud, moderate noise, small expense of repairs, and 
comparatively moderate cost of construction. The book 
goes into the details of manufacture, testing and paving. 
The tables are of the utmost value. 
COJ'.IPEND OF MECHANICAL REFRIGERA

TION. By J. E. Siebel, Director 
Zymotechn i c  Institute, Chicago. 
C hicago : H. S. Rich & Com pany. 
1895. Pp. 256. 16mo. Price $2. 50. 

A comprehensive digest of applied energetics and 
thermodynamics for the practical use of ice mannfac
turers, cold storagp men, contractors1 brewers and others 
interested in the application of refrigeration. This is a 
very important contribution to the literature of a subject 
which until recently has been very inadeqnately treated. 
The tables and formul", are of great practical value, the 
subject of thermodynamics. refrigeration in general, the 
ammonia compression system, ice making and storing, 
cold storage, brewery refrigeration, the absorption sys
tem, other compres!'3ion systems, installation, etc., are 
treated in turn. In the appendix is a bibliography of 
literature on thermodynamics, etc., which will prove 
very valuable. The work deals with the principles in
volved rather than the features of individual machines. 
OLD SOUTH LEAFLETS. Sir Henrv Vane's 

Defense, 1662 ; A Free Common-
wealth . By John Milton ; Crom-
well's Second Speech, 1654 ; Pym's 
Speech against Strafford, 1641 ; Ship 
Money Papers, 1654 ; Sir John Eliot's 
Apologie for Socrates ; Letters of 
Hooper to B ulli nger ; The English 
Bi ble. Boston : Published by the 
Di rectors of the Old South Work, 
Old South Meeting House. 12mo 
pamphlets. 

'fHE PRACTICAL ApPLICATION OF Dy
NAMO ELECTRIC MACHINERY. By 
C. K. MacFadden and W. D. Ray. 
C h icago : Laird & Lee. 1895. Pp. 
167. 16mo. 38 il lustrations. Price $1. 

There are many good books on the various branches of 
electrical work, but they are often of such a technical 
nature as to bar the uneducated reader from obtaiuing 
much benefit from them. The close study of this book 
will place the average beginuer on such a foundation as 
to make the other more complete electrical books more 
easily understood. It will prove of particular value to 
dynamo tenders and motor men. 
COMPRESSED AIR. Pract ical informa

t ion upon air com pression and the 
transmission and application of com
pressed air. By Frank Richard�. 
Ne w York : Joh n Wiley & Sons. 
1895. Pp. 203. 12mo. 23 illustra
tions. Price $1. 50. 

Owing to the general scarcity of practical information 
about air compression and the uses of compressed air 
and the wide diffusion of misinformation and prejudice 
upon this subject, the work is of special interest. One of 
the most interesting features of the work ia the last 
chapter. which gives a remarkable list of the various ap
plications of compressed air. The list iucludes only the 
direct applications of compressed air to specific uses, and 
not its employmeut in an air motor, or where it takes the 
place or does the work of a steam engine or other power 
developer. Great attention is paid in this work to economi
cal air compression and the commercial aspect of the nse 
of compressed air. 

DICK AND JACK'S ADVENTURES ON SA
BLE ISLAND. By B. Freeman Ashley. 
C hicago : Laird & Lee. 1895. Pp. 
312. 12mo. Price 50 and 75 cents. 

How TO DRAIN A HOUSE. By George 
E. Waring, Jr. , C. E. New York : D. 
Van Nostrand Company. 1895. Pp. 
223. 16mo. 33 i l lnstrations. Price 
$1. 25. 

This is the second edition of a book of practical in
formation for householders, with annotations bringing 
the work up to date. It treats of house drains and 
health, foundation and cellar, foul drainage, plumbing, 
the sewer gas question, traps, the soil pipe, sewage dis
posal, etc. The first edition of the work was very favor
ably received. 
A LABORATORY COURSE IN EXPERI

MENTAL PHYSICS. By W. J. .Lon
don, B. A. , and J. C. McLennan, B.A. 
New York : Macm illan & Company. 
1895. Pp. 302. 8vo. 50 ill ustrations. 
Price $1. 90. 

The book contains a series of elementary experiments 
lpociaily adapted for students who have had but little 

J ( itutif i( �mtri(au. 30 1 

acquaintance with the higher mathematical methods. 
There is also an advanced course of experimental work 
in acoustics, heat, and electricity and magnetism which 
is intended for those who have taken the elementary 
course. The experiments seemed to be fully explained, 
bnt in many cases they are supposed to be tried with the 
elaborate and expensive apparatus of Koenig and other 
makers-apparatus which the student does not always 
have at hand. 
LADD'S DISCOUNT BOOK. Compiled and 

edited by William J. Ladd. Un
paged . 8vo. Price $3. Double in
dexed edition $4. 

This book contains more than one hundred thousand 
calculations. The tables will be found very complete 
and will prove of value for fiuding the net cost of goods 
and for making lists for specified discounts aud for mak
ing discounts for specified lists, also for comparing 
prices, etc. A few days' nse by buyer, price clerk, or 
manufacturer, or any one who has to handle the nn
wieldy discounts of to-day, will verify the claim of the 
compiler that the book is accurate, rapid, and withal 
practical. 
THEORY AND PRACTICE OF THE SIZING 

OF PAPER. New York : The Arabol 
Manufacturing Company. 1895 . Pp. 
32. 12mo. 

SIMPLE METHODS FOR DETECTING FOOD 
ADULTERATION. By John A. Bower. 
London : Society for Promoting 
Christian Knowledge. 1895. Pp. 118. 
16mo. 36 il l  ustrations. Price 80 cents. 

The experiments are simple, consisting for the most 
part of the application of simple chemical and micro
scopical tests as well as of specific gravity. 
TARELLEN UBER DIE BLECHDICKEN UND 

DURCHMESSRR DER FLAMMROHRE 
VON DAMPFKESSELN. 1m Auftrage 
des Internationalen Verbandes der 
Dampfkessel· Ueberwl1'lh llngs - Ver
eine. Heransgegeben von G. Ecker
mann. Hamburg : Boysen & Maasch.  
1895. Pp. 26. 18mo. Tables. Price 
2 marks. 

� Any of the above books may be purchased through 
this office. Send for new book catalogne just pub · 
lished. MUNN & Co., 361 Broadway, New York. 

SCIENTIFIC AMERICAN 
8 U I L D I N O E D I T I O N . 

OCTOBER, 1895.-(No.  1 20.) 
TABLE OF CONTENTS. 

1. Plate in colors of a handsome cottage at Rochelle 
Park, New Rochelle, N. Y. Two perspective ele
vations and floor plans. Cost $9,000 complete. 
Mr. H. S. Rapelye, architect, Mount Veruon, N. Y. 
A pleasing desi/(ll for a suburban residence. 

2. Cottage at Kennebunkport, Me. , recently erected for 
B. S. Thompson, Esq. Perspective elevation and 
floor plans. A very attractive residence in the 
English style of architecture. Mr. Henry P. 
Clark, Boston, architect. 

S. A cottage at Flatbush, N. Y., recently erected at 
a cost of $4,000 . PeTspective elevation and floor 
plans. John J. Petit, arcbitect, Brooklyn, N. Y. 
An attractive desi/(ll. 

4. An all shingled cottage at Mount Vernon, N. Y. 
Perspective elevation and floor plans. A neat de
sigu in the Colonial style. Mr. Louis H. Lucas, 
New York City, architect. 

5. A suburban cottage at Flatbush, L. I ,  recently 
erected at a cost of $8,000 complet6. Perspective 
elevation and floor plans. Messrs. Rowe & Baker, 
New York City, architects. An attractive design 
in the Colonial style. 

6. A dwelling at Glenwood, Youkers, N. Y. Perspect
ive elevation and floor plans. Messrs. D. & J. 
Jardine, architects, New York City. A most 
unique design. 

7. Three perspective views and floor plans of a resi
dence at New Rochelle, N. Y. Architects, Messrs. 
Stephenson & Greene, New York City. A well 
treated design. 

8. A Colonial residence at Monntain Station, N. J. Two 
perspective elevations and floor plans. Mr. H. C. 
Pelton, architect, New York City. 

9. A house at New Haven, Conn., recently erected at a 
cost of $S,500 complete. Two perspective eleva
tions and floor plans. A modern economical cot
tage design. Architects, Messrs. Stilson & Brown, 
New Haven, Conn. 

10. A Colonial cottage at Bronxville, N. Y., recently 
completed at a cost of $4,600. Perspective eleva
tion and floor plan. Mr. W. H. Rahman, architect, 
New York City. 

11. Miscellaneous Contents : Buff brick.-Tower tanks 
for water works, illustrated.�An old Baltimore 
firm.-Compo--Board instead of plaster-Translu
cent fabric, a substitute for glass.-Veutilation 
and heating of school buildings. - Ornamental 
glass.-A light and strong lifting jack, illustrated. 
-An improved circular saw, ilIustrated.-An im
proved wood working machine, ilIustrated.
Stamped steel ceilings, side walls and wainscot
ing, illustrated.-Spring hinges.-Mallory's staud
ard shntter worker and fly screen.-An improved 
nail set, illustrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARcillTECTrRE. richly adorued with 
elegant plates and fine engravings. illustrating the most 
interesting examples of Moderu Architectural Construc
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
Itll newsdealel'l!. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

Boiler. See Steam boiler. Water tube boiler. BOiler, E. R. Stettimus . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  549,031 Bolt. See Ancbor bolt. 
rhe charge jor lns..-tion um.d.tr this head is One Dollar a ltm Bolt plate, king. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,957 

for eacn. ..... ..-tion : about ewn.t wOTa8 to a I ..... Aaver- ig�l��:�g�e�· !·a��I�e· for· ;;corinii ·iii8oie;;for: 548,916 
tisem.ents -must be received at pUblication office as earl'll as Scott & Dancel . . . . . . . . . . . . . . . . . . . . • •  0 • • • • • • • • • • • • •  64-9,028 

Thursdall morning to appear in the jollowinc week's issue. �gi�)es�eu���rteb:: Fju��rrg: bo'x: . 'Lunch' bO'x� 548,886 

Whist box. Box stayinlZ machine. J. Mobs . . . . . . . . . . . • . . . . . . . • • .  54.9,002 
Presses & Dies. Ferracutp Mach. Co., Bridgeton, N. J. Bracket. See Chair bracket. Scaffold bracket. Bracket. C. A. Baker . . . . .  . . . .  . . . . . . . .  . .  . .  . . . . . . . . . . . .  549,046 

. i  L. S." metal polish . IndIanapolis. Samples free. 

For best hOisting engine. J. S. Mundy, Newark, N. J . Bra�:'ak:.ee�:���'t�ike�lectriC brake. Veblcle 
Brake beam, H. B. Robiscbung . . . . . . . . . . . . . . . . . . . . . . 549,021 Screw machines, milliDg" maChInes. and drill presses. 

The Garvin llach. Co •• Lai2'ht and Canal Sts .. New York. 
A beantifully lllustrated 1896 calendar, llx14 ln., will be 

mailed free on application. Wm. Jessop & Sons, Ltd . • 
91 John "'t., N. Y. 

Emerson. Smith & Co., Ltd., Beaver Falls, Pa . •  will 
send Sawyer's Hand Book on Circnlars and Band Saws 
free to any address. 

Thompson Dynamo-electric Macbinery. Fifth edition. 
Send address for descriptive circular when ready. Spon 
& Cbamberlain, 12 Cortlandt St., New York. 

For tbe original Bogardus Universal Eccentric i\lill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

'fbe best book for electriCIans and beginners in elec
tricity is U Experimental Science,�' by Geo. l1. Hopkins. 
By mail. $4 ; Munn & Co .. publisher., 361 Broadway. N. Y. 

A capable mechanical engineer wishes position as 
manager of Bome electric street rail way interest. Is 
familiar with every detail of construction and can de� 
sign and erect new work. Good references. Address 
Engineer, care of Scientific American Office, New York. 

HINTS TO CORRESPONDENTS. 
N a m.C8 and A d d " C88 must accompauy all letters, or no attention will be paid thereto. This is for our information and not for publication. 
R e fc r e n c e "  to former articles or answers should give date of paper and pa�e or nnmber of question. 
I n q n i " i e "  not answered m reasonable time should be repeated ; corrcspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. each must take his turn. 
B U YeI'" wisbing to purchase anr article not advertised in our columns will be furnished with addresses of houses manufacturing or carrying the same. 
Special 'V " i t t c n  I n fo l'ln a ti o n  on matters of personal rather than general interest cannot be expected withollt remuneration. 
Sci c n t i fi c  A nl c " ; c a n  S u p p l e m e n t "  referred 

to may be had at the office. Pnce 10 cents each. Book" referred to promptly snpplied on receipt of 

Brake beam. F. H. Seymour . . . . . . . . . . . . . . . . . . . . . . . . .. 548.665 Brake device. F. E. Herdman . . . . . . . . . . . . . . . . . . . . . . . .  548.828 

��rc\e :iY��H';;;n"i I%!l��.���: '::::::::::::::::::::. �:¥� Brick press. Wallace & Penfield . . . . . . . . . . . . . .  548.935. 5j8.936 Brush bridling device, W. Lewis . . . . . . . . . . . . . . . . . . . . 549.070 Bung, G. F. Bokel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.625 

:����� aka::H�J;����b�n t�;���y· . . . . . . . . . . . . . . . M9.045 

Butter moulding and cutting machtne, R. A. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,821 Cable I'rip, Z. S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cable boist. W. Dusedau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cacbou de Laval. treating, R. Vidal .  . . . . . . . . . . . . .  . .  Can. H .  T .  Porter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5 Can labeling machine, Cornell & Knapp • • • • • • • • • . . .  548,866 Can labeling macb ine, G. B. Dunbar . . . . . . . . . . . . . . . . 548,703 Can opener. J .  H. Hollen . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.917 Canada tbistles. compOSition for destroying. R. M. Curtiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • MB,9R6 Car bolster, J. C. Wands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.858 Car brake, J. P. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.648 Car couplmg, E. N. Gifford . . . . . . . . • • . • • • • . • • • • • • • • • . . 548,914 
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• : �::m Car door, freigbt, C. K. Chamberlain . . . . . . . . . . . . . . . . 548.955 

8:�'f���lr�nft,. ��n�t���.���·:.·.·.·.·.·:.·.·.·.·.·.·::. ::.·:: : :  i1�:� Car ferder. S. A. Darrach . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.967 Car fender. J. H. Doerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,631 Car fender. G. L. Favorite . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,974 Car fender. J. Kerrigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.068 Car fender, J. O'Donnell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,815 Car guard, street, H. A. Howe . . . . . . . . . . . . . . . . . . . . . .  548,805 Car trolley, electric motor. J. M. Kennedy . . . . . . . . . 548,997 Carbonator, G. Noll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 549,004 Card filleting upon cylinders, apparatus for wind-ing, J. S. Dronsfield. . . . . . . . . . . . . .  . . . . . . . . . . . . . .  548.63� CardinI' machine doffer comb. C. G. Reilly . . . . . . . . •  548.788 Carpet fabric. ingrain, T. B. Dornan . . . . • . . . . . . . . . . .  548,7.(7 Carpet. pile. E. B. Al len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,735 Carpet stretcher, F. M. Zander . . . . . . . . . . . . . . . . . . . . . .  549.0« CarriBJZe wrench. J. W. Carver . . . . . . . . . . . . . . . . . . . . . .  MS,696 Cartridges. machine for beading sheet metal, sbells for, W. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.882 Cash register and indlcator. A. B. Hayden . . . . . . . . .  5(8.873 Caster. furnitur�, G. D. Clark . . . . . . . . . . . . . . . . . . . . . . . .  548,825 Centrifugal machine. F. F. Metzger . . . . . . . . . . . . . . . . .  048.717 Cbair. L. A. Cbiehester . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.699 Cbair bracket, W. I. Bnnker . . . . . . . . . . . . . . . . . . . . . . . . . 548,864 Cbopper. See Cotton cbopper. Ch uck, T. E. Cherry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,773 Cburn dasher. J. J. A. Morath . . . . . . . . . . . . . . . . . . . . • . .  548,838 Churn dasher operating mechanism. J. D. Barter. 548,861 Cigar buncbing macbine, J. R. WiJ1iams . . . . . . . . .. . . 548.686 Cigar lighter, G. W. La Baw . . . . . . . . . . . . . . . . . . . . . . . . . 548,806 Cigar wrappers and binders, machine for cuttin� out, J. R. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.902 Cigarette machine, J . R. Williams . . . . . . . . . . . . . . . . . 548,687 Cigarette making machine, J. R. Williams . . . . . . . . . 548.688 Circuit breaker alarm. automatic, J. H. Devine . . .  548.968 Cistern, O. O. & W. Walker . . . . , . . . . . . . . . . . . . . . . . . . . .  548,823 Clock. electric programme. L. H. Watters . . . . . . . . •  549,038 Closet seat wall attacbment. P. J. Cabill . . . . . . . . . . .  548.907 Clotbes pins. machine for making, P. J. Scharbacb 548,662 Coal receptacle and e] evato:t. C. L. Chapman . . . . . .  549,090 Coil winding machine. J. J Wood . . . . . . . . . . . . . . . . • . .  548.903 price. 
llll u crals sent i:or examination marked or labeled. 

Collapsible tube, W. "l. Scales . . . . . . . . . . . . . . . . . . . . . . .  548,800 
should be distinctly 8g�a�<;;.:;,\'�':,�����%�;.:ii�g.,����1m:n;i . i.iipara� 548.657 

- tus tor. Jll. D. Mellen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.001 Cooking outfit. F. H. Buzzacott . . . . . . . . . . . . . . . . . . . . . 549,056 

(6655) C. N. R. asks how to prepare cop;��;:oedc�c��e-'7B��.n;Jf�isnoti� �.�����: �.���s 548,73i 
brewer's yeast. A. Brewer's yeast is prepared as fol- COr!�n':!'i.ng.���. ��.�i.d����.���.i��: .':':: .�:.��.��.�� 549.026 lows : 72 lb. unkilned malt and a handful of hops are Corn sbock tier, G. O. Houck . . . . . . . . . . . . . . . . . . . . . . . . 549,066 

gradually stirred in a clean tub conlainiug 7 gal. of 8��tgnnc:�Ji,e:;a�u�.t��6\voo,i:: : : : : : : : : : : : : : : : : : :  �;fJ water of 170° F . ;  and to this 5).2 gal. water of 200° are Coupling. See Car coupling. Yoke coupling. 
added. The tub is then covered tightly and left quiet. 8�:��,f&';.�t,:'I���,sW�n:��':;I������.�,. �'. ���::::::.: �:��g After some time it is cooled rapidly. This is accom- 8�1�:!:1��ga�J��!��i;���e�I�irftiJlte�e.\'�� biiied; 548.642 

plished by setting in cans filled with cold water. When J. Y. Laramy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.713 
the tempera�ure of the mash has reached 70°, the tub is g:fr���{o:;,���. ���giIi'a�ecr:I��';.�iiiiDg:· · F: · ·S: 548.638 

covered agam aud allowed to stand for some twelve Huntin� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 548,709 
hours longer, when IJ.ji gal. fresh beer yeast are to be I CuT.n��·sg!�f��b��I�� . .  �:.���� . .  :�.� . �I:����t.i��: 548.789 stirred in. After another twelve hours have elapsed, Curtain pole, A. R. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.001 

pierce a hole in the layer formed by the husks of the 8�tg�t:n:��0'::i��'fc't�:::-�,����'J!dr:.�.i:l����::: �:� 
malt and clip S).2 gal. of the liquor beneath, theu stir the Cutter. See Weed cutter. 
whole up and dip 1%; gal. from it (husks and liquor). g��i�:,.����i��e.Jp.aT��Y�fey·::::::::::::::::::::.: �:� This is the mother leaven, from which yeast can be Dental bite and impression cup, combined, A. P. 
generated all the year round by using it in the way Den�y:niiiD;,; ·iiood·& ReYn·oids·.-.-.-:.-.-.-.- .-:.-.-.- .-.-:: : :  �:� 
described instead of the ordinary beer leaven. To the Dental engine band piece, Hood &; Reynolds . . . . . . 548,1!88 
remainder in the tub add 5 gal. wort of 90°, and make P,���:l :;,o�u�� �i'i:'tr:'t:l:·t\���������: : : : : : : : : : :  �:�� 
use of it within two hours. The mother yeast also mnst g����'l,cJ��: j[��1�.c��s�:L�JO:,.::�[s::: ·::::::::: �:�� 
be used the same day for fermenting another portiou. Door fast.ener, A. D. Fritts . . . .  . . . . . . . . . . . . . . . . . . . . .  548,911 

(6656) E. J. B. says : Can you inform 
me how to preserve plants with their natural colors ? A. 
A recent improved receipt for presen'ing plants with 
their natural colors is to dissolve 1 pint salicylic acid in 
600 parts akohol, heat the solution up to boiling poiut in 
an evaporating vessel and draw the plants slowly 
through it. Shake them to get rid of any superfluous 
moisture and then dry between sheets of blotting paper 
under pressure in the ordinary manner. Too prolonged 
immersion discolors violet flowers, and in all cases the 
blotting paper must be frequently renewed. The novelty 
appears to be the salicylic acid. 

Door operating apparatus. A. Tborn . . . . . . . . . . . . . . . .  548.856 Draullht and buffer mechanism, P. Brown . . . . . . . . .. 548,863 Drapery rack or stand. M. A. Heimann . . . . . . . . . . . . • 548,875 Drive for machine tools, variable. W. Ames . . . . . . . 548.860 Dry battery, J. T. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,730 

g����n:;,:�c��,tW': i: �e��!in�:. ��: : : : : : : : : : : : : : :  ��:[J3 
�������e��lI��\Ul ��g�:i����.�: .�'. �: .����::::.: m:� Electric brake. F. E. Case . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,953 Electric current indicator. A. C. Crebore . . . . . . . . . .  548,701 Electric generator, turbine, C. E. Sargent . . . . . . . . .. 548.930 Electric macbine. dynamo, N. Wbichello . . . . . . . . . .  548,684: ElectriC meter, R. O. Hood . . . . . . . . . . . . . . . . . . . . . . . . . .  548.755 Electric motors. automatically control1ing, F. E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,830 ElectriC motors, device for regulating current ad-mitted to, F. E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . 548,829 Electric motors, safety and limit switch for, G. F. Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5t8.949 Electria switch. J. C. Cassidy . . . . . . . . . . . . . . . . . . . . . . . .  548,744 

INDEX OF INVENTIONS �1����i� �;��fR;n�E�8h�ii�iiuit:::::::::::::::::::::: �:��� Electrode for applying electrie currents. E. F. 
For wblcb Lener. Patent of tbe 

Untied State. were Granted 

October 29. 1895, 
"ND EACH BE ARING THA'r DATE. 
[See note at end of list about copies of these patents.) 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,777 Elevator, J. W. Gentry . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.752 Elevators. pneumatic SIgnal device for, 8. B. Opdyke. Jr  . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  548.721, 5t8,722 

l�db��i����Eicl:����Z���.s. � .�.i��� : : : : : : : : : : :  :-:. �:� Engine. See Dental engine. Oas enRine. Gas and oil engine. Gravity engine. Rotary en
gine. Steam engine. Evaporator, P. C. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,986 Exblblt, mecbanical scenic. W. Keast . . . . . . . . . . . . . .  548.879 Exhibitor, goods, G. L. Heyman . .  " "  . . . . . . . . . . . . . . . .  548.987 Adding macbine. J. E. Minott . . . . . . . . . . . . . . . . . . . . . . . 548,887 Explosives, operatinl' mecbanism by. C. E. Bnell .  548.711 Advertising 'purposes, mecbanical flower fOf, J. Farm gate, W. A. McDaniel . . . . . . . . . . . . . . . . . . . . . . . . .  548,720 E. Wenl'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549,039 Faucet. measurinl'. J. J. Wells . . . . . . . . . . . . . . . . . . . . . .  548.768 Air bias. apparatus, hydraulic, H. A. & I. H. �'eedwater heater. W. S. Simpson . . . . . . . . . . . . . . . . . .  548,667 Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549,022 Feedwater regulator and alarm, automatiC, T. F. 

t�� ��ft��si����g�::�!�.sE��a����.���:: : : : : : : : :  E;t�:� Fen�eo��re.· Wire: G: '0: ·B·arrett·. ·.·.·.·.·.·.·. ' . .. . . ,: .. .. .. .... .. '.: :  �:�� Alarm. See Audible alarm. Burglar alarm. Fences, combined wire tightener and spring ten-Circuit breaker alarm. Fire alarm. sion for wire, W. A. Bade-er . . . . . . . . . . . . . . . . . . . . . . 548,7'37 Amalgamator. R. Wing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  548,792 Fender. See Car fender. Anchor bOlt. C. H. Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.069 Fibrous materials preparatory to spinning, appa-An�le bar. rail cbair, rail jOint, etc . •  W. F. Gould . 548.705 ratus for condensing, F. V. M. Raabe . . . . . . . . . . . 549.018 Audible alarm for valises. etc . •  W. F. Murpby . . . . 548.887 Fiftb wbeel. G. W. Mauk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.000 Automatic sprinkler and system. C. E. Buell . . . . . .  548.742 File, indexed, C. W. Northrop . . . .  . . . . . . . . . . . . . . . . . . 548.814 Axle and skein support for waeOllS, C. Miller . . . . . .  548.885 I B'ilter. A. L. Emery . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . .  549.062 Ba� fa�tener. F. H. Andal . . . . . . . . . . . . . . . . . . . . . . . . . . .  54811947 Ftre alal'ID and fire extinguishing apparatus. auto-Harrel attachment, W. L. RusbtOll . . . . . . . . . . . . . . . . .  548,724 mattc, P. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.055 Barrels. method of and machinery for making. Fire door. elevator. R. W. Hare . . . . . . . . . . . . . . . . . . . . . 548.872 H. CampbelL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,626 Fire extinl'uisher, M . . T. Kent . . . . . . . . . . . . . . . . . . . . . . . .  548,996 Basket makinjl machine, C. Votaw . . . . . . . . . . . . . . . . .. 5:18,680 J!'ire extingUIShing device, cbemical. W. H. Eads. 54-8.780 Bath. See Sweating bath. Firearm. magazine, W. l\Jason . . . . . . . . . . . . . . . . . . . . . . . 548,715 Battery. See Dry battery. Firearm sight, adjustable, F. W. Dobbel . . . . . . . . . . 548,801 Battery grid and plate and preparing grids, see- Fisbing nets or Hnes, apparatus for lifting. R. & ondary. J. J .  Rooney . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 549,079 W. M. Connable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,!lf..! Hattery plate and preparing It. secondary. J. J. )j'lower pot. M. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,763 Rooney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.023 Fog signal. H. J. Cbapman . . . . . . . . . . . . . . . . . . . . . . . . . . 548.698 Bearing, adjustable. E. J. Muller . . . . . . . . . . . . . . . . . . . . 54�,810 Foldinl' table. H. S. Styer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5t8,933 Bearing, universal • .ro. J. Muner . . . .  - . . . . . . . . . . . . . . . . .  548.809 Fruit box. ventilat ing. G. D. Worswick . . . . . . . . . . . . 549,043 Bed, fold in". W. A. & W. C. Wales . . . . . . . . . . . . . . . . . •  548,857 �'uel raising device, E. F. Sailor . . . . . . . . . . . . . . . . . . . . . 548,762 hedstead, invalid. A. M. Douglas . . . . . . . . . . . . . . . . . . •  548,778 Furnace. See Metal beating furnace. Beer, etc., for consumption. :preparing. M. War- Furnaces, charging apparatus for blast. F. C. ren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,700 Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,658 Beverages. apparatus for dispensing carbonated, Fuse. detonatinll. Alger & Maxim . . . . . . . . . . . . . . . . . .  MH,0R8 E. S. Ferry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 548.751 Fuse. detonating. Maxim & Alger . . . . . . . . . . . . . . . . . .  549.072 Beverages. apparatus for productIOn of. E. Wilda 548,940 Garment, nether. D. Basch . . . . . . . . . . . . . . . . . . . . . . . . . .  549,048 Bieycle fastener,}). Will iamson . . . . . . . . . . . . . . . . . . . .  549.088 1, Has and oil enl'ine, J .  J. Norman . . . . . . . . . . . . . . . . . . . .  548,922 Bicycle lock, A. Noteman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.888 Gas, apparatus for manufacturing. '1\ H. Paul . . . .  548,816 BInder, temporary. J. Schonenberger . . . . . . . . . . . . . .  549.080 Gas burner, furnace, Pickett & Ewing . . . . . . . . . . . . . . 549.013 Block. See Tackle block. Gas engine. G. }"1. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,628 Blouse and underwaist, combined, H. J. Kramer. 548,833 Gas engine, explosive, J. R. Bridges . . . . . . . . . . . . . . . .  548,772 
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Gas fixtures, tool bolding attacbment for, M. 

Spjtzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,765 Gas. mean� for automatically lighting, J. F. Duke 548,909 
Gate . . See End gate. (farID gate. Fence gate. Gear, driving, C. NordeJJ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,005 
Generator. �ee E lectric generator. 
Glove fastening. A. !'. Hallock . . . . . . . . . . . . . . . . . . . . . .  548.871 
Governor, engine. A. S. }'. Robinson . . . . . . . . . . . . . . . . 549.020 
Gram binder, Han,d & Steward . ,  . . . . . . . . . . . . . . . . . . . .  5i8.723 Gravity engine, '1'. (y. BIatcb . . . . . . . . . . . . . . . . . . . . . . . .  549,052 
Groove cutting t.ool. E. Stirl ing . . . . . . . . . . . . . . . . . . . . . . 548.822 
Grinding macb ine attachment, A. Hartley . . . . . . . .  548,985 Harne and coUar fastener. P . .M. Paulson . . . . . . . . . .  548,761 
Handle for vessels . A. R. Pritchard . . . . . . . . . . . . . . . .  548,656 
Han2er. See Universal !:langer. 
Hat brim curling Ri:d setting apparatus, H. H. 

Turner . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.731 
Heater. See Ji'eedwater heateT. I�iquid heater. 

Smoothing iron heater. 
Heater. Bauer & Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.005 
Heating apparatus, M. L. Nyberg . . . . . . . . . . . . . . . . . . .  548,652 

�r;�;��k¥n�l�Oa�bfri��\v: s:' ivins : : : : : : : : : : : : : : : :  �:�lA 
Hitchine- device, horse, H. B. Okey . . . . . . . . . . : . . . .. . .  548,653 

�g�s::n�:c���
a
;h�lk'. Fwgrffl�t;ee book: · · · · · · · · 54S.�79 

Horseshoe, H. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.923 
Horseshoe calk sharpener. W. J. Temple . . . . . . . . . .  548,896 

H��: �'b':,�tC��r:: �O�ks��y.�:
r
:::. :::::::::::::::::: �:rJ 

Hydrant, irrigatioll. G. A. Doyle . . . . . . . . . . . . . . . . . . . .  MB.779 
Hydrocarbon burner. C. 1'. Mack . . . . . . . . . . . . . . . . . . . .  548.647 

Sprayer or sprinkler. regulating. J. L. W. Merrill. 5(8.716 
Sprin�. See Vehicle spring. 
Sprinkler. See Automatic sprinkler. Salt sprink .. 

ler. 
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Stanchion. cattle. G. B. Porter . . . . . . . . . . . . . . . . . . . . . .  548.928 
Stand. See Wash stand. 
Steam boiler, H. 8.  Pell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.012 
Steam boiler. E. T. Sederholm . . . . . . . . . . . . . . . . . . . . . .  548.ti64, 
Steam engine. J. A. Artbur . . . . . . . . . . . . . . . . . . . . . . . . .. 548.769 
Steam engine, N. T. Hreene . . . . . . . . . . . . . . . . . . . . . . . . . 548,753 
Steam engine, C. O. Williams . . . . . . . . . . . . . . . • . . . . . . • . 548.859 
Steam engine, J. Zander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.691 
Steam trap, J. H. Blessinll . . . . . . . . . . . . . . . . . . . . . . . • • . .  548.770 
�titcbing machine. wire, H. Weber . . . . • • • . . . . . . . . . • 548.681 
Stove. oiJ, A. C. Barler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,739 
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Stoves, etc., draugbt regulator for, F. Kaempen, 
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.067 

Straw stacker extension trunk, N. Lauterbach . . . . 54-8,758 
Street sweeper, W. Y. Gambee . . . . . . . . . . . . . . . . . . . . . . 548.912 
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Stud, clasp, H. Kerngood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.831 
Stud. sbirt. C. A. Fautz . . . . . . . . . . . . . . . . . . . . . . .  548.749. M8,7foO 
Sulpnur compounds of aromatic series with sul-

pbites. treatinlZ. R. V iCla! . . . . . . . . . . . . . . . . . . . . . . . .  549,0.'36 
Sweating bath. J. A. Hollem . . . . . . . . . . . . . . . . . . . . . . .  548.641 

Telephone switcb. 
Table. See Folding table. 
Tablets with bJackboard surfaces. preparing 

O R D I N A R Y  R A T ES. 

I n .l d �  Plure. each i nllertion - .. 7 ;')  cent. n l i n p  H a c l,;: P :Ul e .  P R C Il i l J � e l" r i o n .. - - .. $ 1 . 0 0  a l i l l t>  
l1I'" For some classes of Advertisements. Special and 

Higher rates are required. 

The above are char�es per agate line - abollt eight words per l ine. 'l'his notice sbows the width of the hue. 
!lnd is seL in agate type. F.n�avinlZs may head adver
tisements at t.he same j'ate per agate line. by measure
menL, as the letter press. AdvertIsements must be 
received at Publication Office as earlv as Thursda"'" 
morninlZ" to appear in the roi lowing week's issne. . 

Foot Power '* Screw cutting 

L th Automatic a es Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features. Send/or (JatalOfJue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St .. Seneca Falls, N. Y. HY���e::a���s Ig� l!fi�f�r:ut��n
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fluid. J. M. Mc�lur trie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,073 
Ice, etc., apparatus for lowering. C. 1. Foster . . . . . .  548,978 

Switcb. See Electric switch. Railway switch. I wooden, J. H. Topper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.676 -:-:=-===-=-.,-,----____________ _ 

i�f:�iti�;:b�.�: �flr'!�y: : : : : : : : : : : : : : : : : : : : : : :·.: : �:?� AMERICAN PATENTS. - AN INTER-
Telegrapb instrument. O. A. Dickinson . . . . . . . . . . . .  MB,969 ���i�fednio�an���ir�ci��e ��gj���; \!lpeo�u��:�rh 

o
���if��: Telegrapb pole, A. A. Blow . . . . . . . . . . . . . . . . . . . . . . . . .  549.053 have heen fl ied from the beginning- down to December 

Indicator. See Electric current indicator. 
Ink well, G. D. Olpielman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,728 
Insulator pin. C. W. Htepben . . . . . . . . . . . . . . . . . . . . . . .  548,669 
Ironmg machine. bosom. W. A. E. Henrici. . . . . . . .  MS,876 
Jack. See LiftiItg jack. 

TeJepbone switch, J. E. Thomas . . . . . . . . . . . . . . . . . . . .  548.897 
31. 1894. Contained in �CIEr-;TIFIC AMERICAN Sup-Tellurian, C. A. BOwsber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.798 PLEMENT. No. 1 0 02. Price 10 cents. To be had lit 19:��g��:tt��;Jia��S:&�i� ·±·cbe·y : : : : : : : : : : : : : : : :  g��:� this office and from al 1  newsdealers. 

Tire and wheel rim. pneumatic, Sanger & Kings-
Junction box and lining same, W. T. Ruete . . . . . . .  548.660 
Kiln. See Brick kiln. 
Knit fabriCS, machine for cutting, roo McCreary . . •  548,784 
Knitting machine. automatiC, W. H. Zellers . . . . . . 548.946 
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Lacir..g stud, J. D. Hyer. . . . . . . . .  . . .  . . . .  . . . . . . .  . . . .  . .  548,919 
Ladder and ironinll board. combined step, C. M. 

Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,960 

�:�?e�r��jf: :';ir�e .���.�?
e
n���: : : : : : : : :  : : : : : : : : :  . .  �:�g 

Lamp, electric arc. R. & H. Niewerth . . . . . . . 549.074, 54�.075 Lamp. electriC arc. M. Wbeless . . . . . .  548.682. 548.683, 549.083 Lamp bolder, adjustable incandescent. E. Wade .. 548,899 
Lastmg machine. M. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . 548.862 
Lastinll machine. F. E. Stirck]er . . . . . . . . . . . . . . . . . . . .  548,671 
LatbP-1 screw cutting, W. P. Norton . . . . . . . . . . . . . . . .  549,006 
Lens holder, J. W. Cunningham . . . . . . . . . . . . . . . . . . . 548,965 
Lifting jack, F. 1.  Joyce . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  ,. 548,920 
Lifting jack. G. E. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.087 
Liquid beater. M. G. Wilder . . . . . . . . . . . . . . . . . . . . . . . . 548.941 
LoclL See Bicycle lock. 
Locomotive pxhaust apparatus. J. Y. Smith . . . . . . . 549.029 
Loom picker. E. H. Gleason . . . . . . . . . . . . . . . . . . . . . . . '" 549,065 
Lunch box. J. Vtctor . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.679 
MaiJ bag colJectinjl apparatus, automatic, T. B .  

Wire . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5(8.944 Ma.il bag delivering apparatus. T. B. Wire . . . . . . . , 548,943 
l\tlatch making machinery, F. M. ClOugh . . . . . . . . . . . 5i8.959 
Measuring apparatus, liquid, F. J. MitchelL . . . . . . .  548,718 
Meat smo�ln� apparatus. J. C. PrewItt . . . . . .. . . . . . . 549.017 
Mechanical movement, C. E. Perkins . . . . . . . . . . . . .. . 5t9.076 
Metal neating furnace, portable, E. Dreyspring . . .  548,908 
Meter. See relectric meter. 
MicropQ.otte, L. M. Ericsson . . . . . . . . . . . . . . . . . . . . . . . . .  548,748 
M.ilking- apparatus. mechanical, C. G. P. De Laval 548.836 
l\-linin!l machine. H. B. Dierdortl' . . . . . . . . . . . . . . . . . . . .  548.970 
Mining macbine. B. A. Lel'l' . . . . . . . . . . . . . . . . . . . . . . . . . 548.760 
Mould. "See Sectional mould. Mop, D. E. BaHam .. . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .  548.622 Mop wringer. T. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 548, 714 
Motor. See Current motor. Petroleum or �as 

motor. 
Motors. indirect control of. G. 8. Dunn . . . . . . . . . . . .  549,061 
Mowing machine, O. M. Jarboe . . . . . . . . . . . . . . . . . . . . . .  548,878 
Muff. ear and neck. L. W. Ballard . . . . . . . . . . . . . . . . . . . 548.738 
Nail. See Heel natl . NaHs. machine for manufacturing. Fuller & Live-

sey . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.�80 
Needle threader, J. F'. T. Pinet . . . . . . . . . . . . . . . . . . . . . .  549.014 
Non conducting covering and constructing same. P. Carey . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . .  548.743 
Nozzle. shield. W. F. Cunninl'bam . . . . . . . . . . . . . . . . . .  548.775 
Numbering maclline. W. A. Force . . . . . . . . . . . . . . . .  , .  548.802 
Numbering machine, J. M. Padgett . . . . . . . . . . . . . . . . . 548.654 
Nut lock. A. P. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 548.774 
Oil from garbalote. extractin�, T. A. Clayton . . . . . . .  548,gfiS 
Oiler. G. J. Kraushaar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.644 
Oramze assorter and size"!', B. E. Clarkson . . . . . . . . . .  548,865 
Ordnance. breech-loading, Maxim & SHverman . . .  548.649 
Ores. extracting metals from tbeir, Keating & 

Amcotts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  548.994 
Oversboe bolder. D. F. Dalton . . . . . . . . . . . . . . . . . . . . . .  548.776 
Padlock. permutation. L. L. KellolZl' . . . . . . . . . . . . . . .  548.757 
Paint. torch for burning, B. Rein. . . . . . . .  . .  . . . . . . . .  549.078 
Paper boxes, manufacture of, C. W. Gay . . . . . . . . . . 54:9,064-
Pegging borns. shoe supporting tip for. R. L. 

BeattIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . 548,693 
Penbolder. A. F. Ransom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.929 
Pen rack, A. J. Lowry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.646 
Perfume�, process of and apparatus for extract-

i nl', Beckett & Spencer . . . . . . . . . . . . . . . . . . . . . . . . .. .  548.7!n 
Petroleum or gas motor, H. F. Wallmann . . . . . . . . . 548,82( 
Photographic developing tank. E. Poulenc . . . . . . . .  548.787 
Photographic printine- frame, W. H. Lewis . . . . . . . . 548,782 
Pbotograpbic retoucber. J. N. Cboate . . . .  548.956, 549.058 
Piano action • .  J. L. N olJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,813 
Pianofurte. J. W. Brackett . . . . . . . . . . . . . . . . . . . . . . . . . .  549,054 
Pianoforte music recorder. J. L. Cantelo . . . . . . . . . . .  549,057 
Pipes, hood for steam feed. Vanness & Smith . . . 548.934 
Plow. R. S. 'ryler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.732 
Plow. sulky, W. H. Holsclaw . . . . . . . . . . . . . . . . . . . . . . . .  548,804: 
Poultry kiHer. C. K. Olson . . . . . . . . . . . . . . . . . . . . . . . . • . .  549,008 
Power transmitting device. F. Mayer . . . . . . . . . . . .. . 54:8,650 
Power transmitting mechanism. G. H. Geyer . . . ... 548.913 
Press. See Brick press. Printing press. 
Pre.s. Wallace & Penfield . . . . . . . . . . . . . . . . . . . . . . . . .. . . 548,937 
Printing m'achine, label, W. 8. Dorman . . . . . . . . . . . . 548,702 
Printine- press, H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  548,711 
Projecti le �as check. H. Maxim . . . . . . . .  ' . . . . .  548,883, 548,884 
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l
i[: y.·C�:;�� . ·.·. ':.' . . :: '::. '. ':::. ' . . :::::: . .. .. : .. .. .. '.: :  �;� 

Pump puppet valve. R. M. Lalferty . . . . . . . . . . . . . . . . . 548.835 
Pumping apparatus. A. M. Coyle . . . . . . . . . . . . . . . . . . . . 548.699 
Rack. See DispJav ra('k. Pen rack. 
Rail joint. H. Vellenowetb . . . . . . . . . . . . . . . . . . . . . . . . . .  548.678 
Rail j Oint. tubular. R. Mannesmann . . . . . . . . . . . . . . .  . 
RaIl tie. R. S. Oliver .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway, closed conduit electric. M. F. Flynn . . . .. 548 
Railway rail j O int. J. F. Wbitaker . . . . . . . . . . . . . . . . .  549 
Railway switcb. F. Ongley. Jr. . . . . . . . . . . . . . . . . . . . .  549 
Railway track. S. R. Scbarf . . . . . . . . . . . . . . . . . . . . . . . . . . 548 
Railway track frogs, elastic block or shield for. 

Watson & Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 548.938 
Railway trolley, electric, J. Hesfol. . . . . . . . . . . . . . . . . . . . 54.9,091 Railway, underground electric, Nicbols & 

Lincol" . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . . .  . . . . . . . . . . . .  548.786 
Recording apparatus, electrical, A. C. Crebore . . . .  548,700 
Reel. See Bolting reel. 
Refrigerator, F. E. Ranney . . . . . . . . . . . . . . . . . . . . . . . . .. 548,818 
Register. See Cash register. 
Rein button. H. L. Carpenter . . . . . . . . . . . . . . . . . . . . . . .. 5(8.950 
Rendering apparatus. J. H. WlDsblp . . . . . . . . . . . . . . .  548,793 
Rheostat element. H. P. Davis . . . . . . . . . . . . . . . . . . . . . .  548.867 
Rbodintli, making. P. P. Monnet . . . . . . . . . . . . . . . . . . .  548,719 
Rivetin� machine. . C. H. Smith . . . . . . . . . . . . . . . . . . . . . 548,668 
Road machines. means for raising and lowering 

front ends of draw bars in. E. L. Latbrop . . . . . . 548.921 
Rotary engine. H. Nagel. .  . . . . . . . . . . . . . . . . . . . . . . . . . .. 548,812 
Ruler and blotter. combined, W. W. Wbite . . . . . . . .  549.005 
Salt sprinkJer. M. Spieldiener . . . . . . . . . . . . . . . . . . . . . . . .  MB,m 
Sand band. Russeil & Van Riper . . . . . . . . . . . . . . . . . . . .  549.025 
Sasb balance. J. H. Bane . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 549.047 
Sash fastener, H. E. CaDron . . . . . . .. . . . . . . . . . . . . . . . .  548.695 
Sash fastener. W. H. Nicbols . . . . . . . . . . . . . . . . . . . . . . . .  548,785 Sash fastener, W. �cbarnweber . . . . . . . . . . . . . . . . .  o .  . . 548,931 
Sa w jointer and gage, S. Buckingbam . . . . . . . . . . . . . .  548.H48 

�::��\���b�e���';.�e;.: ·s: ·s: ·illimaii:::::. :::: : :  ��:� 
Scalfold bracket. A. L. Wade . . . . . . . . . . . . . . . . . . . . . . . 549.007 
SC.lle. automatic grain, F. H. Richards . ... . . . . . . .. M8,R42 
Screen. See Window screen. 
Sectional mOUld. W. G. Staples . . . . . . . . . . . . . . . . . . . . • 548.895 
Seeder. grain. M. D. Woodruff . . . . . . . . . . . . . . . . . . . . . . .  548,690 
Separator. W. O. Lentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.645 
Sewing long len�hs of fabric, machine for, E. B. 

Allen . . . . . . . . .. . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . ... . 548.736 
Sewing macbine. G. S. Hill . . . . . . . . . . . . . . . . . . . . . . . . .  548,877 
�ewinlZ" machine. A. D. Smith . . . . . . . . . . . . . . . . . . . . • . .  548,894 
Sbade or curtain rod fixture. J. Popper . . . . . . . . . . . .  548,927 
Sb eet metal blanks. machine for cutting, H. K. 

Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.893 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  548.820 
Tire. cusbioned vebicle. C. A. Pratt. . . . . . . . . . . . . . . . 549.016 
Tire for vehicles, pneumatic, A. Straus . . . .. . . . . . . . 548,674 
Tire. pneumatic, E. A. Cochran . . . . . . . . . . . . . . . . . . ... 549,059 
Tire. �neumatic. R. S. Crawford . . . . . . . . . . . . . . . . . . . .  548,745 
Tire, pneumatic, A. straus . . . . . . . . . . . . . . .  . . . . .. . . . . .  675 
Tire, pneumatic� Warson & Pickett . . . . . . . . . . . . . . . • 
TIre tightener. C. Durken . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548 
Tire, wbeel. L. J. Pbelps . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548 
Tires. cushioninj: substances for bicycle, C. A. 

Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.077 
Tires, manufacturing pneumatic. A. Straus . . . . . . .  548.673 
Tobacco leaves. machine for removing stems 

from, R. W. Colfee. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,961 
Toe weight. J. H. J.Jane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,781 
Tongs for immersing tinners' articles, A. L. VuiJ-

lier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.767 
Tootbpick macbine. C. F. Scamman . . . . . . . . . . . . . . . .  548.891 
Tower. sbeet metal. E. Flad . . . . . . . . . . . . . . . . . . . . . . . . 548.635 
Toy savin£'s bank, O. O. StorIe . . . . . . . . . . . . . . . . . . . . .  548,672 
Track cleaner, C. T. �'isher . . . . . . . . . . . . . . . . . . . . . . ... . 548.634 Train signal, electric, M. W. Parrish . . . . . . . . . . . . . . . .  548.924-
Tramway, aerml. J . .H. lJickinson . . . . . . . . . . . . . . . . . . .  549.060 
Trap. See Steam trap. 
Trolley wheel. F. J. Feldt . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5!8.70! 
Truck, barrel ,  F. H. Carter . . . . . . . . . . . . . . . . . . . . . . . . . .  548.951 
Truck, car, A. K. Mansfield . . . . . . . . . . . . . . . . . . . . . . . . . .  548.8Ot 
TrUCk. freil'ht car. E. Clilf . . . . . . . . . . . . . . . . . . . .  548.826, 548,827 
Truss. L. A. Deutber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,tl3O 
'rube. See Collapsible tube. 
'.rube drawing and coverinli{ me-chanism, E. T. 

Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,637 Tul'. barness. W. S. Cassady . . . . . . . . . . . . . . . . . . . . . . . . . 548.953 
Turbme, staam. C. A. Parsons . . . . . . . . . . . . . . . . . . . .  , . .  549,010 
Typewriter cabinet. H. E. Payne . . . . . . . . . . . . . . . . . . . . 549,011 
Typewriter desk and attacbment. J. H. Heyward 548.6.,9 
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Valve. automatic flus bing tank, P. White . . . . . . . . .. 548,685 
Valve mechanism for controlling bot air blasts. 

W. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,636 
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. :: ... .. ... : ....... .. . ::: : :  �:� Vehicle brake, automatic, Cameron & De La 

Mare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 5(8.799 
Vebicle sprin". W. N. Snow . . . . . . . . . . . . . . . . . . . . . . . .  549.030 
Ventilator. See Stovepipe ventilator. 
ViolIns, vibrator. resDnator, and tone carrying 

attachment for, M. Van Gelder . . . . . . . . . . . . . . . ... 548,982 
Vulcanizing" apparatus. Hood & Reynolds . . . . . . . . . . 548,900 
Wagon bolster. K. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.756 
Wagon brake, Jackson & HufiC'hes . . . . . . . . . . . . . . . • . .  MB,992 
W8jZon. dumping. J. J. Tbeobald . . . . . . . . . . . . . . . . . . . .  549,004 
WalOwns. unloading attachment for coal, Cassel-
wa�g�Z �!,aWiiid;;W washer: · · · · · · · · · · · · · · · · · · .. . 5(8.954 

Wasbinl' macblne. J. Dilley. Jr . . . . . . . . . . .. . . . . . . . . . 548.!n1 
Washing machine. J .  M. Grover . . . . . . . . . . . . . . . . . . .  548,983 
Wasbing macbine. W. S. Laney . . . . . . . . . . . . . . . . . . . . . 548,712 

;:���t:��s.p�[;.�t;lai�g %r�t'!�\): ·Gundermanii:. rJ'� 
Watcbcase. T. B. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.791 
Water tube boiler. W. Bloxbam . . . . . . . . . . . . . . . . . . .  548.624 
Weaner. calf. C. W. Sone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.764 
Weed cutter. E. Dimity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,972 
Weighing macbine, F. H. Richards, 

548,&11. 548.845. 5(8.&18. 548.852 to 548.854 

� :l:gl�� ::g�}�:: �u�-J�r���
o
:: Eitcbar<is: ' "  MB,855 

548,839, 548,840. 548.&18. 548 &14. 548.&16. 548.&17. 
548.8<19 to 5(8,851 

Wells. device for lowering pipes in bored, W. U. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.024 
Wheel. See Fiftb wheel. 
Wbiffietree book. M. L. Hayward . . . . . . . . . . . . . . . . . . .  548,874 
Wbist box. duplicate. L. F. & B. G. Braine . . . . : . . .  548.740 
Window, Murpby & Milne . . . . . . . . . . . . . . . . . . . . . . . . . .  519.003 
Window screen, adjustable, Conard & Collins . . . . .  548.963 
Window washer. E. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  MB.892 
Wire drawing machine, V. BerllmanD . . . .. . . . . . . . . .  549,051 
Wool and products obtained thereby. extracting 

suint from and cleaning. J. H. Wingfield . . . . . .  548,942 
Woo] and recovering wool fat. c1eaning, J. B.  
wo�Y,

i
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;�:g�h�g 8e�c����i!ie Dw;:���: " " " " " " " " " "  548,677 

Wrencb. C. B. Collins . . . . . . . . . . . . . . . .. . . . ........ . . . .  548,969 
Wringer. See Mop wrin�er. 
Yoke coupling. neck. T. G. Mandt . . . .. .. .... . . . . . . . . 549,071 

DESIGNS. 
Billiard cue. K. Van Doren . . . . . . . . ... .. . ... . ... . . ... . .. 21,795 Box. pocket. P. L. V. Tblery . . . . . . . . . . . . . . . .. . . .. . . . .. 24.791 

��iig�s,�h�n�}��a��k 'cuif: i: i.: 'Fiomerleii: : : : : :  �gllll Cbain link, sprocket. C. Scbrebler . . . . . . . . . . . . . . . .. . .  24.799 

Rl'::: ��.::.:a�tll�i.fe�a,:d·. : '. ':. : .. . : . .. .. : .... : : .. ::: .. .. : : .. : : : : : �ggg 
Grinding machine frame. O. A. HenseL . . . . . . . . . . . .. 24,800 
I::��t�:,j:t'e�!e;i��j�i�t:s:I¥���rwe·aie : : : : : : : : : : : : :  �;�t 
Paper, patteru for banknot

.
e. F. X. Simon . . . . . . . ... 24.809 
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��;u�!�B �u�r�tg���lsz·rier·.·.·.·.·. ·. ·.·. ·. ·. · . ... .. .. .... .. .. .... .... .. : : : :  �:+� 
Type, font of printing. C. Scbraubstadter, Jr . . . . • . . 24,807 
Type. font of prlntinl', W. A .  IScbraubstadter . . . . . .  24.806 
;��e"naf:6;'i�·. W�i:ilii .. iiii: : : : : : : : : : : : : : : : ::�:��� �;� 

T R A D E  MA R K S. 
Aspbaltum, G ilson Aspbaltnm Company . . . . . . . . ... . 27,162 
Beer, lager, Pabst BreWIng Company . . . . . . . . . . . . . . . . 27,167 
Bicycle attacbments, Hartley & Grabam Com-
But���r: iioiif';s'& 'Company ' : ' : :  : ." : : : : : : : : : : : : : : : :: �i:lr.? 
Cement. Portland. Olfenbacber Portland Cement 

Fabrik Actien G esellscaft . . . . . . . . . . . . . . . . . . . . . . . .  27.163 
Coffee substit.ute. C. W. Sellers . . . . . . . . . . . . . . . . . . . . . .  27,168 
Depilatory. Josepb Turner & Company . . . . . . . . . . . . •. 27,166 

�l��r, ������ fci��s:�Tr��}jii,iiig: C'ompany:: : :.: �+:l� 
t:�i���sd�;li�l:: �iX:Wa��;;:�;& �g�f.��:.: :�: ��:l� 
Pens. steel. J. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 27.159 

§:!��e��if���ii�l,sd�:�n6:o�t�&i�iicb·eit'.·.·.·. :: : : �:� Sbeet metal folding machine. W J. Bayrer . . . . ... . 549.050 

�Pf�������
r
�.
e
�: Ki����.�����l.� : : : : : : : : : : : : : : : : : : : :  ��:� A J) 1" i n t P d e o ,., y of the specificatlon and drawing of 

Sifter, dustless coal or flour, J. L. R�ppleyea . . . . . .  549.019 any patent in the foregoing Jist, or any patent in print Signa1. See Fog sil!llal. Train signal. issued since 1863, will be furnished from this ofilce for 
Sled , J. Ledrnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,759 25 cents. In ordering please state the name and n umber 
S
S
IDoke

b
Purifier anb d consum

B
er, T. C. young . . . . . . . .  548.945 %�o��

e
w�;tw:w 

dt-�:�?' and remit to Munn & Co., 361 
moot mg iron eater. E. . Ebersole . . . . . . . . . . . . .  548.869 Snap hook. R. A. Breu! . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 548,H94 C an a d i n  II p U f f' II r '" may now be obtained by the in. Snow melting cart, F. X.  Von Garnier . . . . . . . . . . . . .  548,981 ventors for any of the inventions named in tbe fore-

���ri1�:c��ct��em::��I:��:ri�g���i8��orri� 548,623 
ff����'tc�[�J\��

d ��:l ::-1' st�p
�
e
1i�t� p����: �����j son . ..... . . . . . . . . . .. . . . .. . .. . . . . . . . ... .. . .. ... . . . . ... 548,661 . instructions address Mnnn & Co., 361 Rroadway. �ew Spool. W. H. Holden . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. _ 548,6«1 . [ork. Otber torellOl patents may also be obtained. 

rum�ing W�tlr ay t�m�nnd Air. 
We take pleasure in announcing tbat by arran�ements 

made witb J. G. Pohle, we are enabled to furnish our 
customers with the 

I' O H L E  A l It L I F T  I' Ti ll'l I'. 
protected by numerous American and Foreign patents. 

This department ot our business will be under the per
sonal supervision of Dr. Pohle, tbe inventor and pat'ee. 

T
�;�e�:rsg�lrd�n������;��r�l:�N��·'york. 

W E-BOATS-TH E I R  C O N ST R U C T I O N  
and Management. With working drawings, details, and directions tn full . Four engraving-s, showing mode of 
construction. Views of the two faste�t ice-8at l i ng boats 
llsed on the Hudson river in winter. By H. A. Horsfail. M .E. Contained in SCIENTIFIC AMERICAN SUPPLE
\:lENT, t. rPhe same number alMo contains the rules and 
re�lllations for the formation of ice-boat clubs, the sailing and management of ice-boats. Price 10 cents. 

DRILLI NG MACHINERy' 
MANUFA C TURED B V  

WILLIAMS BROTH ERS. 
ITHACA. N.V. 

MI1I1.O;IT .. n OR ON S I LLS, FOR 
OR SHALLOW WELLS, WITH 

STEAM OR HORSE POWER 
SE"D F O R  C ATA L O G U E  

W1WAMS BR05.JTHAC;A,N,� 

The Sh ipman Auto
m atic Steam Engine 

NO S K I L L E D  E N G I N E ER. 
Kerosene Oil Fuel. 

1, 2. 4, 6  and 8 horse power. 
No Extra Insurance. Effi
cient, Economical. Durable. 

S H I PMAN E N G I N E  CO. 
200 Summer Street. BOSTON. MASS. 

HAL F  A CENTUR Y OF CYCLES. -AN 
intere8tin� history of the cycle from its origin up to the 
present hme. The flrst crank-driven bicycle. The 
U bone-shaker " and its succeSbors. rl'he tricycJe. The 
modern wheel. Cycle bui lding- a science. Points of im
pr�lvemE}nt. rl' he pneumatic tire. A hand and foot cycle. 
Wltb 9 Illustrations. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. 1 0 1 2. Price 10 cents. To be 
bad at tbis office and from all newsdealers. 

VANDUZEN S�i'TM PUMP THE BEST I N  TH E WORLD. 
Pumps Any Kind of Liquid. 

In Order J never 

THE CO., 10Z to 108 E. Second St. , CinCinnati. O. 
V E LOCITY OF ICE BOATS. A COL-
lection of interesting Jetters to the edit.or of the SCIEN_ 
TIFIC AMEHICAN on the Question of the speed of ice 
boats, demor.stratine- how and wby it is that these craft sail faster than the wind which propels them. Illustrated 
with 10 explanatory dia�rams . .  Contained in �CIJ!lNTJFIC 
AMEltICAN SUPPJ�EMENT, No. 2 1 4 .  Price 10 cents. '1'0 be had at this office and from all newsdealers. 

NEW PHOTOGRAPHIC PAPER,"Celerlle . " 
No�O�G�el�a�u�n�e-. �No�0.;H�1IP .. O;,;.�Ra�P .. ld:O.�8'i;;�1�O:oCf.�S����: ent. Matt surface. Circulars and sample print F .· .. , · .  
JAS. H .  S M I TH & CO. , 26 1 Wabash Avenue,  CH ICAG O .  

TH E MODERN I C E  YACHT. - BY 
Geo. W. Polk. A new and valuable paper, containing 
ful l ,  practical dire('tions and specifications for the con
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated With en
graving-s drawn to sca le, sbowing the form. position, 
and arrangeILent of all the parts. Contained in SCI 1I:N
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. 'To be had at this office and of all newsdealers. 

If�:' DO YOUR OWN 
PRINTING 81i. PRESS Cor 

, . 
.
., 

cards, circulars. &c 
. . ;

r
��lt

o
�a����t� 

Save money ! Make 
money printing for 
otbers ! Type'setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
et'lrif.§�cfo�rco. Meriden, Conn. 

B U Y  
T E L E P H O N E S 
T h a t : I r e  !!" u o d-n o t  ' "  Ch f"Ql" t h inaM." Tbe difter .. 
ence in cost is litt1e. We guarantee our apparatus and 
��

r
:����n�: ;;:d\��ii-�m

a
::lr�;e

l
�T�) �rJf�����) ���ts. WESTERN TELEPHONE CON STRUCTION CO .• 

440 Monadnock Block. C HICAGO. 
Laraest Manufacturers of Telephones in the United State. 

I 
H ELLO, CENTRAL ! 

Do you use telephones " If so. we can Jlive you just what you want. Our speCialty is Blake 
� TranMmitters. There is a . 0  best " in everytbing, and ours are tbe best. We supply complete tele

R
hones or all or any of the parts to construct 

, a tii�&�'1'i ��i
e
if6�1)f'if£'jt.'k"t;Wlf�'[: . 131 Liberty St . •  New York. 

THE M. & B. TELEPHONE. 
A b s o l utely Non .. infringina-. 
Ab.o l u te l y Gu aranteed. 
Abso l u t e l y  the Best Exchange 

!" W I T C H  B O A R D S. 

Illustrated Catalogue on application Free. 
• • l1I'" Aaent. Wanted. • , 

T H E  U. S. T E L E P H O N E  CONSTRUCT I O N  CO.  
131-133 S. Fourth St., PHILADELPHIA. 

Tho TYDowritor 
EXCHANGE, 

It Barc lay St. , New Yllrk. 
1 5 6  Adams St. , Chicago. 
38 Cou rt Sq. , Boston .  
We will save you from 10 to 50 per ce�t . . o� Ir�ws1��rjo�f ��t:::';�:" . . . 

HARLEM. RIVER I M P R O V E M E N T  
and Ship Cana1.-An interesting account o f  the great 
jZovernrnent work recently completed in New York City. 
With 3 ill ustrations. Contained in SCI ENTIFIC AMER
ICAN SUPPI.EMENT. No. 1 0 1 i> .  Price 10 cents. '1'0 be had at thI S office and from all newsdealers. 

NOW R.EADY I 

Seventeenth Edition of 

Experimental Science 

l'a]l:e8 a n d  1 1 U  � n pel'b C n t. a d d e d .  

Just tbe tbing for a boliday present lor any man. 
woman.Rtudent, teacher, or anv,)ne interested tn science. In the new matter contained in the last edition will be 
�����lt�l��s��e;t�!���e �: \t� Pliig�1i��c�' ��g�!t��� 
with other new and 1DtereBtIn� Optical IRusions, the 
�W;�1e�l8N:�¥�d�;c�rit

a
w:s�

b
����, ��iri:s

x
¥�

r
�b�t�� 

���f�J;'s �nt�����ic�rB?s���r��, �f�lrr��ib��s'Ff��·2 
er, F.lectrical Rocker, Electric Chimes, How to Color 
Lantern Slides. Stndy of tbe Stars. and a great deal of 
other new matter whlCb will prove of interest to scien. 
titlc readers. &10 pages, 782 fine cuts, substantially and beautifully 
bound. Price in cloth. by mail. $4. Half morocco. $5. 

IT',send jor tilll Sl1"ated cl1"cuiar. 
M U N N  & CO. .  Pub l ishers. 

Office of the SCI E N T I FI C  A M E R I C A N ,  
3 6 1  BROA D WAY. NEW YOR K .  

© 1895 SCIENTIFIC AMERICAN, INC.
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Founried by .Mathew Carey, 1785. 

HENRY CAREY BAIRD « CO. 
IN IYt;8TRLAL PUBLISHERS, BOOKSELLERS & 1M PORTERS 

S10 \Valnnt St •• Philadelphia. 1'11. •• U. S. A. 
IT Our New aud Revised Catalogue of Practical and 

Scientific Booke. 90 pages, Svo, and onr other Catalo"ues 
lLDd Circulars. the wuole coverJUg' every branch. of Sci
ence applied to the Arts, sent free and free of postage 
to aoy ODe in any part of the world wbo will furnish bis 
address. 

SKATE SHARPENER. 
PO��ld, �����������.,� 30 lYNCH SKATE PLANE 
CENTS PATENTED JULY J7!!'1894 

f��.
e 

�!ir:�tf&i
n
:
r
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a
ergo�sC�ri'yO�����:n��� 

Easily operated and will last a lifetime. Write for 
catalogue of Skates and fl,1XX) interesting Tricks and 
N')velties. 

PECK & SNYDER, 
132 Nassau Street, 

New York City. 

WARRANTED 
OAK· DESKS. 

38 Incb, --- $10.00 
48 "  - - - -13.00 
54 "  -- - 16.00 
60 "  ----IS.00 

or' Send for Catalogues. 
AMER.ICAN DESK 

and SEATING CO. 
CHICAGO, U. S. A. 

I 
STUDY LAW AT 
Systematic Bnd thorough courses H taught by able Bnd experienced 

. teachers. Splendid opportunity for 0 
fn1yg;!;if��!y��n. Send stamp for M

· 
Chicago Correspondence School of Law, E Reaper Block, CHIOAGO, ILL. 

"LINCOLN" RIM UTOH LOCK-r.-�:��<I,; 
trimmings, A 1 tlnlsb, price '1.00. 
"J AI 'K!'ION" 3-Lever Padlock. 
Best In tbe world for 25 cents. We 
will mail sam

�
leB on receipt of price. 

nz"",. catalog ree. Inclose 30. In stamps 
for our new te'31I'oekp, Tool. 

MlI,I,ER LOCK CO. 1i79 Tacony :Street, Philadelphia, Pa. 

ARMS &. LEeS 
WITH RUBBER HANDS & FEET. 

The Most Natural, Comfortable and 
Durable. Over 16,000 in use. 

New Patents and Important Improve
ment. U. S. Gov't Manufacturer. 

IIlnstrated book of 430 pages and for
mula for measuring sent free. 

- tir See illustrated article in SCI. AM. .;= of August 3, 1895. 
A. A. MARKS, 701 Broadway, NEW YORK CITY. 

A Valuable gook 

'2'08 l�age8. 
Bound in Sheep, 86. Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
��� Q���l!,

s
s
e
��

l
c�r���;rJ�J'�t�:���tff�h�� 11':t t�heeN,2�T� 

elll ilic . .\.mcl'icull durin£" the psstflfty years; togetber 
with many valuable snd important additions. 

Ch·et' 'J'wld,·c 'rhulI!'lund selected Receipts are 
bere collected; neariy everl. branch of the useful arts 
��1���

e
gfl��i��d :!�� �fac��·\,

h
e1g:����

o
��lr:.

en8ive 

'l'be work may be regarded as tbe product of tbe .tnd
ies and practical experience of the ablest chemists and 
�e���

e
�� 

i
�b:lllS:ress�;:r:e������:�� �J������s\��� 

concise form convenient for ready use. 
Aimost every inquiry tbat can be thou!<bt of relatinl! 

to formulre used in the various manufacturing inClus
tries, will here be found am�wered. 

Instructions for working many dl1ferent processes in 
the arts are eiven. 

pr����ry -:r�8 fI'gj i�nt�'1f'i,'},�� ;:��b �h"a�
c
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vaiue in their respective callings. 
Those who are in search of independent busines8 or 
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b�';,.�:e:fs
a
�¥

f
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8UJlgesttons. 
tir Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway. New York. 

RED CEDAR TANKS, 
CYLINDERS and CAISSONS-of Pine or Cypress-any size. 

WILT,IAMS MFG. CO .. KALAMAZOO. MICH. 
16 Murray Street, New York. I 3�'1 Vine Street, Pblladelpbla. Pa. 
36 So. Market Street, Boston. 737 Monadnock, Cblcago. 

SPECIAL OFFER I 
DIGEST OF U. S. GYCLE PATENTS. 
The Publlsbers are closing out tbe remnant of 

the edition of cycle puhlications at $35.00. the sub
scription price .. Or whicb was: Difest of O. S. Pat-
���l�l,

C
l��rs����?��

e
��� �\a?m��\��:!�: 

CbJ�cl�I��c:�y
ar

r��f��ti�1:� 7:h�
u
�i:����

e
;earB $50 00 

1892, '93 and '94, at $5.(W per annum.. ................ 15 00 Third Vol. or Lists of Patents and references by 
NUMBER, NAl\JE and DATE CITED in tbe EXAYH
NATION of APPLICATIONS, 1789 to July,l893 (con
tinued in tbe Index to tbe Cyole Montbly from 
.luly,18\13)........... ........... ......................... 25 00 

'l'ota!.... . . . .. .. .. . ... . . . . ... . .  ............. $90 00 Reduced to $31i.OO. 
m:de

t�Tt�
S�e�����ea��r::8��pert examinations can be 

tb�
b
�:�e�f���J'�ef:;J';��:���;gYJ:n�.:.'r"y�l's'ill. �l

s
L'JJJ ¥;; 

f:':,'ig:::'.
for tbe United States and Canada, and $3.50 

5000 U. S. Patents for ALL CHARACTERS of Cycles or 
Ve�oclpedes with attachments are embraced in tbese 
PUbli��8�:s:nj ltri��eT�s lRtt 1,��dccg�tp�;:OO. 

Care of U. S •• 'atent Office, Wu shiulrton, D. C. 

SINTZ GAS ENGINE 00. 
GRAND RAPIDS, MICH., 

u. S. A. 
Manufacturers of the Sintz !'!'tn
tional'Y and illal'iu(' C';:Htand 
(;n.�()linf' Enltinf'�' Es�eCiany 
t�:g�r:g.

for 
R:g:

t
�i�

d 
ma�e;:!� 

tured or natural gas - Boats and 
launcbes. Prices within !.he reach 
of all. ar Send for Catalogue. 

l1et:tion this paper. 

Manufactory E8tabllshed 1"61. 
LEA.D PENCILS, COLORJIlD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS. PENCIL CASES IN SILVER AND IN 
GOLD, S'l'A'l'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

CHICAGO CHECK PUNCH. 

C. H. 

(Indorsed by N.Y. Clearing House.) 
In use by more tban 

17,000 largest firms In the U. S. 
Cheapest, Quickest and Best 
Check Punch on the Market. 

Absolutely Cuts Out 
Eacb Cbaracter. • • •  

�r1oe. - - $�O 
WOLFF, 179 William St., New York, N. Y. 

"Pacific" & "Union" 
Gas & Gasoline 
ENCINES. 
Marine and Statlon-
��e.1f:;'��e�·t'co-
nomical. 
The CLOBE CA 

ENCINE CO 
Merion Av. & 49th 

Pblladelpbla. Pa. 

EMPIRE:----
• BOILER CLEANER • 

----COMPOUND 
We Don't Offel' Grntuitie�, but our 
Circular will gIVe you the information 
that

T";�fl)
l
n&�:

b
!�.1�{i��l��� VTr��j:'�;: 

Wg��a��,::t;gc�:tes� ��� �"dlt':"'
t 

OFFIt:E: 

Kemble Bldg.,19 Whitehall St., N.)'. 

Does Your Cash Balance? Are All Credit Sales Charged? 
Thesp. al'e two �eriolls obstacles TH E PECK CASH R ECISTER and can be overcome by using 
Manufactured by 'l'HE l'ECK CASH JtEGIISTER COMPANY, SYRACUSE, N. Y., U. S. A. 

MESSRS. MUNN & Co., Solicitors 
of Patents. bave bad nearly fifty 
years' continuous experience, Any 
one may quickly ascertain, free, 
w����bl:�/�;�t���ro K[��

b
r C�� 

�mm.unicattoDs strictly conflden-

All 
Dealers. 

A NEW PIPE WRENCH 
Grips Quickly and Firmly, GALVANIZED 

as well as other Pipe, and will Not Crush 
it. Won't lock on pipe. Does not 

mar nut or blgbly polished 
ftttlnl<. Otber 

features. 
Send for Little Book, Free. • • 
SAMUEL HAU'S SON, 229 West 10th St., New York. 

MECHANICAL .. �":.� 
DRAWINC-�,.i�� . 
Steam Engineering (Stationary, artn,e, I 
Locomotive). Elec.tricit'!(. flumbing, Arc,h1tecture!A

,
r. 

chitectu.ral Draw'rng, Mtn1ng, R,R, d;Brtdge Engln g, 

TAUGHT BY MAIL. 
Students make rapid progr�88 in lea�iDg to draw, 
Circular free. State sublect you WIsh to stud,. 

The International COl'reepOndeDce 8chooll, 
SVBANTON,PA. 

, � BUHL TUBULAR HEADLICHT _ 

'.� �-
MANUrR,S or TUBULAR lANT(PNS T MICH 

It r fill (IJUNTERNS WANTED lIID FaR Sll.' 
V )l'J I)'iARBACH" Co. BOa fllb:S����J� 

I C E MA CHIl'iES. Corliss Enlrines. lIJ"ewe,'s' nlul IJIHllerlil' rtlachlnery. THE VILTER MFr.. Co., 899Cllnton Street, Milwaukee, Wis. 

TYPE WHEELS. MODELl LEXPERIMENTAL WORK. SMAI...L RW.H11ttIn' NOVELTIES Ar. ETC. "EW YORK aTEftQL WORK, 100 NAaaau 8! N.Y. 

TURBINE ::�2rF�it�e���' 8prlnefleld, Ohio, U. 8. A. 

W()RTHI,EY STA f,f, WORKS 53 Elm St.,}3oston, MaSS
a 

have sold 8000 of bls Patent ",,"lb. Slow Ifee Oat Mangers. Price Sl.60. V.AN NESS Co •• 50 Warren St., N. Y. 

�T E LES C O P E � N - ' - R 
.. CAT�LO GUE 

W.& D. MO G [Y. 
. BAYONNE CITY. N J 

B I-SULPH 10 E for use tn tb!, arts, Killing Insects 
In Grain, K,llInjl Burrowlnl!" An-

OF CARBON �alt <;�\ lf�l:m�'6I��
e
.aa��, Obio 

Experimental & Model Work 
E. v. BAILLARD, 106 Liberty Street, N. Y. 

PREMIER FOUNTAIN PEN. 
Ready Feed. No Ink Drops. Guaranteed Hk. Gold Pen. 

I!I� 

��� tO�b�:r�g� ��nf=t
s and 

PATENTS 
THE FADI NG OF PIGMENTS.-A PA- BROOKLYN FIRE BRICK WORRS. 

per by Capt. W. DeW. Abney. discus_inl< the aCLlon of !SS Vall Dyke :street. BltOOKl,YN, N. Y • 

the various rays of the spectrum upon colors. CODtalned 
in SCIENTIFIC AMERICAN SUPPLEi\1J1:NT, No. 1016. 
Price 10 cents. To be had at tbls office and from all 
newsdea.lers. 

SANITARY SOAP VASE 
J'REV F.N'I'!"i' disease, waste, pilfer
ing of soap, cloggin2" of waste pipes, 
st

��. r.'�I'rt[,��
e
e�b'I'{,�7 fi'e�����y 

pnre soap. 'i'he Unl/l Clean, Sanitary, and Safe 
1UUll to use soap. 

Agents Wanted. 
Sanitary Soap Vase Co., 

Aqueduct Bldg., ROCHESTER, N. Y. 

WE·HO[1SI� AND COLD ROOl\e-BY 
R. G. Hatfield. With directions tor construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, No. ,,)!I. Price 10 cents. To be bad a� this 
office and from all newsdealers 

The "Climax" Stereotyper 
AND 

Moulding Press Combined, 
for making perfect Cellu l oid Ste
l'f·ot�·I't!!!i to be used in plHce of metal 
stereotypes. Also for maklDg Uu b
hel' �Ulln'l�. Should be in use in 
ever)' printlnl< office. See SCI. AM., 
Dec. 30. 1893. Send for Circular to 

THE J. F. W. DORMAN CO. 
217 E. German St., Baltimore, Md. 

Manufacturers of 
Rubber Stamps, Vulcanizers. Stereo

type Macbinery and Supplies. 

THE FISHER 
Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 
�'or Steam Pumps filling elevated open tanks, 

are tbe m��Eg���';;t:n���::'le devices 
JlEIIl:tJIJliG �,\ loVES. ar Send for circulars and testimonials. 

l<'II"HEIt GOVEIOiOI( CO .. 
2018. 1st Avenue. MarsbaJltown, Icwa. 

ORNAMENTAL IRON IN DUS-

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 
Latest Improved and only 12 to 1 Motor 
now ready for tbe market. 18 to 40 ft. 
Launcbes. 2. 3.6 and 1 borse power. 

Iii' k 
iiW;r;:'nt�"f""-1i()D;a or Pllotk���r�a,.Sl}�= �:!J.tv 

Co., Jersey City, N. J. 

I 
j�LldIlPJJj'PM � BUbjeo' '.r PUBLIC EX IBITIONS, _ c::r A_jUabl. _ ..... ft>r .. __ � .. .....u CGJi(I<II. AIIo, Lanterns tor Home AmOaeJDeD\.. 220 p�e C� � 
MCALLISTER, M'g. Opllela., 47)11l8aaU St.,N.Y. 

CASOLINE RO:D
O�1R

a�liGE ENCINES 
MONITOR VAPOR ENCINE AND POWER CO., CRAND RAPIDS, MICH. 

Gi 
BRASS BAND 

Instruments, Drums, Uniforms, Eguip
ments for Bands and Drum Corps. Low-tm : est prices ever quoted. Fine Catalog, 400 WI Illustra tions, mailed free " it gives Band 
Music& Instructions for Amateur Bands. 
LYON & HEALY, 33·35 Adams St., Chicago. 

AUTOMOBILE CA R RIAGES: THE 
Pari8-Bordeaux·Paris Race of,-Brief account of the 
performance of t,be vehicles that obtained the prizes in 
I he comoetitlOll instituted by the Petit Journal. With 
9 illustrations, Contained in SCIENTIFIC' AMERICAN 
SUPPLEMENT. No.1 023. Price 10 cents. To be had at 
this office and from all newsdealers. 

THE NEW BRISTOL COUNTER 

© 1895 SCIENTIFIC AMERICAN, INC.



)mi!verfisemenfs. 
O R II I ]li A R Y  R A 'l' E S .  

f n s i d p  P a2'e. e a c h  i n serti o n ,  .. -: 5  c e n t M  n l i n e  
B n c h: l' a :: e .  p n e h  i U 8 er [ i o n . .. .. $1 .00 a l i n e  

itT For .'wme classes oj Aclvertisements, SpeC'lal and Higher rates are required. 
'r he abQve are charg-es per agate line - about eight 

words per rille.  'J.1his notice shows the widtb of the line, amI is set i n  agatf' type. F.l1/lraving's may h ead acver
t isenu __ mts at Ui e same rate per agate l ine. by measure
ment, as the l etter press Adverti�ements must. be 
received at Publ ication Office as early as rrh ursday 
morn ing t o  appear in tbe foll owing week's i ssue. 

Columbia 
Bicycles 

fi l l  th.ir  riders' hearts 
with u n a l l oyed content. 

If you would know 
all the joys of cy
cling, now is the 
time. Cool, bracing 
air ; hard, smooth, 
dustless roads, and 
Columbias ready for 
instant delivery. 

POPE M FG. CO. , 
GENERAL O F FICES M i D  

HARTFO R D, CO N N . 

A GE"TS WANTE&> rcA. FINE TOOLS IN EVERYSHOP. 
f4 CAT:�g���R t::.H.BESLY & (;0. AND AGENCY. CHI CAGO, I LL.U.S.A.-
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The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters-

tc E m i l e  B erli n e r  N ovem

ber 1 7 , 1 89 1 ,  for a combined 

Telegraph and Telephone, 

coycring all  forms of 

Microphone Transmitters 

or contact Telephones. 
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J c itu t i f tc �llltticau. 
DO YOU WANT A LAUNCH ?'------e� 

That you can run 
yourself. 

That is Clean 

and Safe. 

Send 10 cent stamp for Illustrated Catalogue of 

That requires 

neither Licensed 

Engineer nor 

Pilot. 

______ TH E ONLY NAPHTHA LAUNCH .  
GAS E N G I N E  A N D  POWER C O M PANY,  1 8 5th St. ,  Morris H e i g hts , N ew York C ity. 

THE BICYCLE : ITS INFL UENCE IN 
Health an d D i�ea�e . - B v  (� . ;\1 . H a m m o n d ,  M . D. A val
uable and i n terestill � p:i per in w hich t h e  subject is ex
haustively treated from the fo l lo w i ng stand poi n t s : 1 .. 
The use of the cycle by persons. i n hea l t h .  2. '1'h e  use of 
the cyc le  b y  persons diseagerl . Cont a m ed in SCIE�TI F [('  
A ME RlC'A N  SUPPJ,F.;\l lf. �T. No. 1 U O''! . Price 1 0  cents. 
To be had at thts office and from all newsdealers. 

Wheel � 
Time ! � 

"T W FOR 
THE RUMP" � BICYCLERS 

Is fust what every wheelman needs. With 
holder complete, it costs but $3.00 
Fits handle or cross bar. Warrantt'd i n  
eVt'ry particular. For sale by jewclt'rs only. 
Send for catalogue No. 60. . . . 

THE WATERBURY WATCH CO. ,  
WATERBURY, CONN. 

• • •  WE A R E  B U I L D I N C  • • •  

The Celebrated -

"HORNSBY-AKROYD" 
------O I L  E N O I N E  

The De La Verg ne  R efr igerat i n g  Mach i ne CO. 
FOOT E.  1 38TH STREET. N EW Y O R K .  

There is hardly a U S E  OF POW E R  
�le�:����Y6r�ii�er��O��

, �h�� 
or on the Farm. the 

" C H A R T E R "  

P · nicyclee, W:l.tches Guns, Huggies. H.'lrDeSS, 
Sf'wmg .\Iachine", Orwms, Ph-nos :,ufe"',Too , s  rl (l 0 :--c&188 of �il v'!.rietiee :lnd 1 00(1 other :l.rticlea l.J U Lists free. CHIC \ GO SCALE C o  .• ChIC:lgO. 1 I 1 .  

STEREOPTICONS 
Slides 

WE ARE ,"'AKERS 
II:W' TVri!c for Catalog u e  M. 

Mci ntosh Battery & Optical Co . 
• •  C H ICACO • 

�.,_ .•. .-. ,--.. .= .,. Biade and stock slotted through �- -'- I ; I; and tbrough, thus admitting - -��,� --- , t, I, ,II ��A�ijm':i�ts �b��i::���
t g:��: 

l l1 Utl 'H+ .. __ r · '  I Clamping screw head not shown 
()ata- ---- . .  , - :; � i' Let into a rabbet flush with the 
loaue ",,' . I �� surface of stock wbich wiJl lie 
l!'ree, ( flat on work. Made in three 

sizes. G inch, $1.25, 9 inch . $1,50, 12 inch, $1.75. 

The L. S. Starre tt Co., W.'W���C;�K,
e

i 1'1r'g�� �'fi��: 
USE OF HOT AIR IN DRYING.-BY E. 
1\1. Cook. A paper i n  which t h e  autbor demonst.rat es the 
g-reat economy of the use of hot air over that of steam for 
dryiIl!! many materials. es peCial ly  those in l u mps. grain ,  
or powder. W ith 3 i l l ustra tions. Contained in SCU:N
T I FIC A M KHIC A :"O  S C P P LEMENT Nos. 1 022 an d 1 023. 
Pr ice 10  cents each. 1'0 be had in this oftice and from all 
newsdeal ers. 

JES�O P'S ST E E L'rHB\�Er �OR TOO L S. S AW S  E. TC. 
W!! .J E S SOP & SONS IC E  91 JOHN S T.  NEW YORK 

Is there Anything Better for Him ? 
Is there anything that your boy-whether he be 

seven or seveu
� 

years old-wou l d  like more than a 
�::\l�:� WgJldn;lotiiog� ��
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t
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l
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good Set of ':P0018 in the house ? 
W 8 manufacture and sell Tools. Our catalogue 

(sent for stamp) tells all about �ets of Tools. Tool 
Chest�, and Work Benches at all prices. 

e lI A S. A. S T R F: L I N OEit ,,," C O .  

98 to 110 Bates St., Detroi t .  Mich. 

Radical Improvements in PIANO.FORTE Con
struction render the 

Unquestionably the most durable Pianos made. 
A great variety of designs, woods, and sizes. lllustratul 

catalogues a'nd full part'iculars lnaile(l on application. 

ma51ln� %)amlin (!ID. 
Boston. New York. Chicago. 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK co., 
Samp!� photo and booklet 

f,lr two 2-cent stamps. R O C H E S T E R, N. Y .  

T h e  Curtis Steam • • • •  
Pressure Regulator � � 

A steam saving appliance of estabJished 
value, :May be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a great saving in oper
ating expenses. 

arsena for circular S. A. 
D'ESTE & SEELEY CO. ,  

29=33 Haverhill St. , Boston. 

Towers, Tanks and Tubs 
PAT E N T  S E C T I O NAL 

A L L  I R O N  TO W E R S 
PLAIN 

ALL WOO D TOWERS. 
ELEVATED TAN KS 

for Automatic }1'ire Sprinkler Plants. 
L o u i s iana Red Cypress Tanks 

a Specialty. 

W. E .  CALDW E LL C O . ,  
2 1 9  E .  Mai  n Street, 

LOUISV I LLE ,  K y . ,  U. S .  A. 

ALL �:b�'[���ICAL 
solved rapidly and accurately 
by the Comptolneter. S aves 
60 per cent oftillle and entire
ly relieves mental and n er
vous strai n. Adapted to all 
commercial and scientifi c 
COtuputation . Why don't YOt
get one ? IVrite fur pamphlet. 
FELT 6. TAR RANT M FG .  C O  

5 2-56 ILLI NOIS ST. CHICAGO. 

P R I E STMAN SAFETY O I L  EN G I N E  
u Phenomenallll lo'1V 'in cost 01 opcration."-�"'rankJin Inst. 

]Ii E I���t'l�H Kerose ne,  NOT Gaso l i n e  
l'i O it K', (; l N F:Elt 

FJconomical, Simple, Safe, Au
tomatic. Ifor Electric I .. ight
lng, Pumping, :\lilling, etc. 
P R I E S T M A N  & C O M P A N Y .  I nc .  
Fr o n t  a n d  1.' n�l{er SU' e e t s ,  - - P h i l ad e l p h i a  

WHY NOT MAKE RUBBER STAMPS ? ?  
Do You WANT TO Go I NTO BUSIN ESS FOR YOURSELF, OR ADD A GOOD L INE  

TO YOUR  PRESENT BUS IN ESS ? 
If you want to engage in Pleasant and Profitable work, requiring but l ittle capita]. and 
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Pres8 and Manufacturing Outfit. . Any live ma� can make money rapidly anywhere with one of our Outfits. It WIll 
pay any Stationer or Printer well to put in one of our machines, an d }1'ruit Growers and 
others using many Stamps will find it very profitable to mal< e  Stamps for their own use, 
and for sale. 

'l'he�e machines are unequaled for Speed, Accuracy and Economy, and produce the 
Ei���:\I�I,a;:� ��

RliiW�1;
A

�i
���CA x.!!

e
r89��

ceiVetl IITGHEST AWAun, MEDA L and 
With each l\-:lachine is sent a copy of our book, H How to Make Rubber Stamps for 

Profit," which makes every detaU so plain, that any person, without previous ex-
p

eri
��¥:b6� \��s�

u
:orJ

r
::;��:teI;

a
atlt&f p��

c
:opy, which amount is refunded to pur-

chasers of Outfits. \Vl'ite nt once, t o-day, d i l'ect t o  t h e  lu n n ll fa c t u l' e rs for conlplete c i r e n i l'll's. 

See i!!u�tratei! article in SCI. AM. Dec. 9, 1893. BARTO N M A N U FACT U R I N G  CO.,  340 B ROADWAY, N E W  YORK 

IN OVEMBER 9, 1 895. 

.A.� T:J:FXC:J:.A.Lo LIMBS Free Catalog. Geo. R .  Fuller, 
Box 2150. Rochester, N. Y. 

C I D E R  & WINE  PRESS 
M AC H I N E R Y .  

POWER AN D  H A N D  PRESSES.  
(Capacity, 10 to 120 Bbl • •  in ten hou,·s.) 

Send for 50-page Cata1ogue. 
iO m p i re State P u l ley  and Press CO. 

FUI,TON. OSWEGO Co., N. Y -----�� 

With t·be Paragon Binder, SCIENTIFIC 
AMERICAN can be bound, as received 
each week. in book form. Every paper 
in neat order for reference or future 
reading. Binder guaranteed, 

ur Sent. postpaid. � II c e n t s  each. _������eHA�. t'l. HERRY. 
12\l Lincoln I"lace, BROOKLYN, N. Y 

or E � '1' A n l . l � H E I) 1�4a. 
The  M ost Popu lar ScientifiC Paper in the World 

O n l y  8 :J . 0 0  a Y e al', I n c l ll d i n �  l'o " t ag e . 
\V f-' e l d y - - 5 �  N U lubers a Y e al'. 

T h i !ii " ' hl p l y c i r c u l a t e d  and splendidly illustrated 
pape l" is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and diseoYcries, 
representing Engineering Works, Steam l\Iachinery, 
New Inventions, Noveltles in Mech aniCS, )'Ianufactures, 
Chemistry, "F,lectricity.'l'cl egraph y, Ph otograpby, A rchi
tecture, Agriculture, Horticulture, Natural Hi story, 
etc. Compl ete list of Patents each week. 

'l' p r l l l "';  uf � lI h  ... (' ... i p l i n l l . - One copy o f  the SCIE�
TH'IC A)-l ERICAN wm be sent for one year - 52 numbers
postage prepaid. to any subscriber in the United States. 
Canada, or 1\lexico, on receipt of 'I' h r e e  J ) o l l a l ' �  by 
the publishers ; six months, $1.50; tbree months, $1.00. 

(� I I I h � .  - - Special rates for several names, and to Post
masters. 'Vrite for particulars. 

'l'b e  safest way to remit is  by Posta1 Order, Draft, or 
Express Money Order. l\:lolley carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad dress 
all letters and m ake all orders. drafts, etc., payable to 

ill U l'i 1'i  & C O . ,  3 tH H l·oatl w ay. �ew Y O I'I •• 
---IW·---

This is a separate and distinct publication from THE 
HCIEN T J ]'IC AlHERICA \"" , but is uniform therewith i n  
size. every number containing sixteen large pages ful) 
of engravings, m any of wnich are talcen from foreign 
papers ane accompanied with translated descriptions. 
THE SCIl:t;�TIl!'IC Al\l}�RICAN SUPPLE)-I.ENT is published 
weekly, and includes a very wide range of contents. It 
preseI:ts t.ht! ,most recent paper? by- eminen,t wri�ers in 
an th e princi·pal departmel1ts of Science and the -Useful 
Arts, e mbracing Biology, Geology, :i\lineralogy, �atural 
History, Geography Archreology, Astronomy, Chemis .. 
try, El ectricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeri ng, Mining, Ship Building, 
�Iurine Engineering, Photography, Technology. l\-Ianu .. 
facturing Industries, Sanitary Engineering', Al!Ticul ture . .  
Horticulture, Domestic  FJc(jnoruy, "Biography, Medicine. 
etc. A vast amount of fresh and valuable  information 
a htaillable in no other publication. 

The 'fIL
o

st iJnporiant Engineering TJ:o'orli':s, Mech anisms, 
and :Manufactures at home and abroad are illustrated 
and d escribed in th e SUPPLEMENT. 

Price for the SUPPLBM ENT. for the United St ates, 
Canada, an d Mexico. $5.00 a year ; or one copy of the 
Sf'IE:NTIFIC A:'IlEHICA N and one copy of the SUPl�LE
M ENT, bOUI mailed for one year to one address for $7.00. 

Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

lU U l'i 1'i  & e o . ,  3 6 1  B r o adwny, N e w  York. 

---IW ---

�nilcliltg �ttiti£)u. 
TilE SClESTI1nC A;\HmICAN BUILDU·;G EDI TION is 

issued month ly. $2.50 a year. Single copies. 25 �ents. 
rrhirty· two large quarto pages. forming a l arge and 
splenclill .Magazine of .;\ rehitecture. rich l y  a d orned with 
elegant plates and Jtl1er tine engravings ; illustrating the 
most interesting exampl es a t'  modern Architectul al 
Construction and al lied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi. 
dence�. city and country, including tb ose of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with Floor 
Plans. Descriptions, IJocath!lls, Estim ated Cost, etc. 

The e l egancf' and (�b eapness of this magnificent worl!: 
have won for it the L a l' :! l' !iO t  ( � i  .. c n l a t i () 1 I  of an! 
Architectural publi cation in the world .  Sold by al 
newsdeaiers. $2.50 a year. Remit to 

lU li N N  & e o . ,  : Ui l  B r o ad wny, New York 

--IW--

�lvort �diti£)U 
of the SCIli:NTIETC Al\1EnICA�, with which is  incor;. 
porated " LA AMEUICA CI E:N'l'Ili'ICA R INDFSTH I AL,'\ 
or Spanish editi on of the SCIEN T I FIC A:MBHtCA N  is pub
lished monthly.  and is uniform in size and typography 
with the S C I J1 N 'lTl!'l C  AMli:H JCAN. Every number con
tains about 50 pages, profusely illustrated. It is tbe finest 
SCientific, industrial export paper published. It circu
lates throllghout Cuba, the 'V est Indies, Mexico, Cen
tral and Soutb America, Spain and Spanish p08�e8Si;)nB 
-wh ereyer the Svanish language IS sp(!lHm. THE �() ! �  
E:NTH' ! C  AMEH ! CA N  EX POH'l' EDi T I ON h a s  a lurge 
guaranteed circulation ill all cummercial places through
out the 100TZd. $3.00 a year, postpaid, to any part of the 
world. Sing]e copies, 25 cents. 

� Manufacturers and others who desire to secure 
foreign trade may have large and handsf;mely displayed 
announcemen�s published in this edition at a very 
moderate cost, Rates upon application. 

ill l· :-i N  & C O  . . P u b l i s h e l's. 

361 B roadway, N ew Y O I' I  •• 

PRINTING INKS • 
Toe SCIEKTI FIC A!\1 ERICAX' is plinted with eHAS, 

EN EG JOHN�ON '" CO.'", INK, Tenth and Lombard 
Sts., Pbl ladeipbia. und 47 Rose St., opp. Duane. New Yorl< 
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