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NEW YORK, SATURDAY, DECEMBER 31,1898. 

A THIRTY-FIVE FOOT CHANNEL FOR NEW YORK 
HARBOR. 

It begins to look as though the much needed im· 

provement of the entrance to New York Harbor was 
at last to be carried out, by p ro viding a channel pro
portionate in dep th and width to the traffic of this 
port, which , if it is not already, soon will be the most 
im portant in the world. As matters !lOW stand, the 
main channel is both tortuous and shallow. After 

leaving the Narro ws, and rounding Norton's Point at 
the south western extre I.lIity of Coney Island, it does 
not turn eastward toward the open sea, but keeps due 
south for several miles until it is well inside of Sandy 
Hook, and then makes a sharp turn of 90 jegr ees 
to the eastward, access to deep water being finally 

had by way of the Gedn ey Channel. 

At the first blush it looks like pen-ersion of the truth 

to designate as shallow a channel havi ng a depth of 
30 feet of water, which is the present depth of the 
New York entrance; but in matters nan tical t he term 

is a strictly relative one, and water that might be 
ample for one class of harbor and traffic can easily be 
shallow for another. So also it is true that a channel  
depth that might be sufficient in one llecade lIIay be 

quite insufficient to meet the req uire ments of the decade 
that follows. A few years ago, when 28 feet was the 
maximum draught of a fe w of the largest liners, the 
p resent channel was equal to accollllIlodating the 
traffic, at least as far as the depth was concerned ; but 
so rapid has been the growth in the dimensions of 
freight and passenger steamers, that there are ships 

afloat that leave the harbor drawing over 32 feet; and 
ships are being built that lIIay eas ily draw 34 feet when 
fully loaded. At present such vessels, if they wish to 
carry out a f ull cargo, must wait for high water, an im· 

pediment that cannot fail to be injurious to the inter· 
ests of the harbor. 

But the present channel is not only shallow for mod
ern traffic, but by reason of its tortuous character and 
restricted width it is difficult to navigate. This is 

proved by the large nUIll ber of steamships that get 
aground in making the turns or in passing each other 

within the channel's narrow limit�. As we have said , 
the main chan n el makes one turn of 90 degrees, and 
there are other·s of less magnitude to navigate before 
deep water is gained . The d ifficulty arising from this 
cause is increasing with the i ncrease ill the length of 
ocean liners. The " City of New York," which made 
her appt'arance only ten years ago, was considered an 
abnormally long vessel, her over-all dimensions being 
560 feet. Since her day we have seen the advent of the 
.. Campania," 620 feet, and the "Kaiser Wilhelm der 
Grosse," 649 feet in length, to this port, while in the 
coming season the White Star Line will place on the 
route a mammoth vessel, the ",Oceanic, " whose ex

treme length will be 704 feet. 
The propost'd changes will provide for the improve

ment of all existin g channels ; but by far the most im

portant recommendation is that included i n  Gen eral 
Ludlow's report. The Ludlow survey recolIJmends the 
abandonment of the m ain chan nel and the subst.itu
tion of the presen t  East Channel as the principal 
waterway. for large vessels. To give it the necessarv 
capaC'ity, it is to be dredged out to a minillllIl;) 
depth of 35 feet and a minimum width of 1,500 
feet. This would shorten the distance to the open 
sea by about five miles, and would provide a straight 
chan nel in place of the present circuitous and diffi
c u lt route. The largest vessels now under construc
tion would be able to enter and leave the harbor at 
any hour, irrespective of the state of the tide, and 
at their fullest draught. which in t.h e case of several 
ships is likely to be fullv 34 feet. 

The estimatQd cost of the work is between $3 500 000 
and $4,000,000, and in view of the great import�nc� of 
the harbor and the great benefit that the improvement 
would confer, we do not think the cost is by any 
means excessive. T h e  m atter will  come up at an early 
date for the consideration of Congress, and it is sin
cerely to be hoped that a scheme which has such 
obvio\ls merit will be met with un8oDimous approval. 

J titntifit �tUtritan. 
AMERICAN LOCOMOTIVES FOR AN ENGLISH 

RAILWAY, 
The introduction of Am erican locomotives on Eng

lish railways was merely a matter of time, and it only 

needed the accident of E nglish locom otive builders 

bein� overstocked with orders to open the door. 
It seems that the prosperity whic:l marks the ship

building trade in Great Bri tain is being shared by 
the locomotive trade, and when the Midland Railway 
wished to place a .. rush" order for twenty fre ight lo
comoti ves, they were compelled to cOllie to this coun
try to get it fil led. The present act ivity is in part ac
counted for by the fact that the recent strike in the 
engilleering trades has thrown the locomot ive works in 
arrears. Ten of the eng i n es are to be built by the 
Bald win and ten by the Schenectady works. They are 
to be of the American Mogul type, with cyl i nders 18 
inches in diameter by 24 inches stroke, and with such 
IIIodifications in details as are required to con form 
to Bri tish practice. 

The i ntroduction o f  these engines in rt'gular service 
on an English road will be watched with the greatest 
interest. They are not of abnormal di mensions, being 
smaller than the average freight engines now being 
built for use o n  our own roads but of the standard 
size of the freight engines in use on the Mid land Rail
way. This is fortunate, as giving for the first time an 
opport unity to test the English and American types 
under iden tical conditions of service. The cos� of the 
engines, e \·en should the customary ElIglish copper 
fir·e-box and other speci alties be called for, will pl"Oba
bly be from twenty-five to thirty per cen t  less than i f  
they were of home manufacture; and if they render 
equally efficient serv i ('e, as we do not doubt they will, 
the result cannot fail to have an im portant bear i ng on 
the locomot i ve trade ill th1\t country. 

The Midland Railway has al ways been the most pro
gressive of t.he English roads. It was this company 

that led the way ill t he introduction of American cars 
into Great Britain, and nearly a quarter of a century 
ago a" dining car train, " including, if  we remember 
rightly, two Pull lllan cars , was; running daily between 
London and Leeds. 

"'.,. 

THE GATLING CAST STEEL GUN. 
Great inteTest attaches to the government tests of 

the 8-inch cast steel gun designed by Dr. Gatling of 

llIachine gun fame. It is the object of Dr. Gat.ling to 
produce It gun which shall possess all the ballistic qu a· 
lities of the prevailing type of hooped 01· bui lt- up gun 
without its excessive cost. The p resent built-up sys
tem is founded upon the method introduced by our 
General Rodman dur i ng the Civil War, who, in order to 
compress the interior metal of the gun, cooled the gun 
from the inside, thus causing the exterior layers to 
shrink with tremendous gripping effect upon the 
bore. The sam e effect is secured in forged steel 

gnns by shrinki ng successive hoops of steel upon an in
terior tube. Rodman 's method was cheap and rapid; 
the present method is slow an d  very costly. 

Of late years se \·era l attempts have been made to 
dispense with the hooped constrnction and produce It 
steel gun of one intt'gml forging or casting. In 1895 
Maxilll IlIade a 5-inch gun of a single forging and cooled 
it from the inside by running a stream of coal oil 
through the bure. In the firing te�t his gun showed a 
velocity of 2,200 feet per second with a pressure of 33,600 

pounds to the sq u are i n ch, and withstood a maxi lllulll 
pressure of 50,400 pounds without inj u ry. In January 

of this year a single·fo rging steel gun, design ed by 
Capt. F. E. Hob bs, of the Ordnance Department, 
United States Army , was tested at Sandy Hook with 
excellent results, a velocity of 2,700 feet being attained 
with a pressure of 50.000 pounds to the square inch . 

Dr. Gatling is endeavoring to go one step further and 

cheapen gun construction by dispensing as far as pos
sible with forging processes and casting his gun direct 
from the cupola. I t  is evident that if It reliable cast steel 
gun can be manufactured, the cost and tiIlle consum ed 
in heavy gun construction will be greatly red uced-ac· 
cording to Gatling, fully 50 per cent. '1'he metal used 
i s  a special steel alloy, and the gun is cast in a vertical 
position, muzzle (lownward. An attempt is made to 
i m part a fibrous cha mcter to the casting by giving a 
swirling motion to the steel as it enters the /lIould, and 
Dr. Gatling states that a certain amount of forging of 
the interior is effected by the use of a rotary mandrel 

when the gun is red hot in the annealing furnace. The 

desired compression and tension are secured by cooling 
from the interior. In the preliminary tests the gun has 
withstood a pressure of 37, 000 'pounds to the square inch. 
This is satisfactory as far as it goes, but with the 
records of 50.400 and 50,000 pounds pressure in the 
Maxim and Hobbs guns and 82,850 pounds pressure in 
the Brown wire gun ahead of it,  th e cast steel gun has 
a long road to travel hefore it eclipses 'it.s predeces
sors. If it equals these p ressures and su rvives the 300 
rounds to which the government officials will subject 
it, Dr. Gatling will have made an invaluable contribu
tion to the science and art of h eavy gun con struction, 
and it will on ly remain to overcome the undoubted 
prejudice which modern artillerists entertain against 
cast as compared with forged or wire-wound ordn8oDce 

t DECEMBER 3 I, I9<J8. 
ENLARGING THE CAPACITY OF THE BROOKLYN 

BRIDGE . 
The present Mayor of New York is no doubt a bet

ter lawyer than engineer; for after throwing out the 
city's o bviously most urgent engineering work, the 
Rapid Transit tunnel, he wishes to have uncler con
struction across the East River three great bridges 
whose aggregate cost will greatly exceed that of the re
jected tunnel scheme, and whose construction will tak e  
three o r  fOU l· times as long to com plete. I n  addition to 
the new East Rh'er bridge, whose construction is not 
much more than fairly under way, he would build an
other at Blackwell's Island and a third midway between 
the new bridge and the present New York and Brook
lyn structu re. 

The Blackwell's Island bridge would be a distinct 
benefit ; but the other structure would be quite super
fluous. And for this reason : that it would be possible, 
as we have pointed out mor'e than once in these col

umns, so to strengthen and enlarge the present bridge 
as to practically dou ble its capacity. We should thus 
obtai n practically all the advantages of Mayor Van 
Wyck's proposed new bridge for about one-fifth or one
sixth the cost. 

�Ir_ WilliaIII H. Hildenbrand, the engineer to whom 
Mr. Roebl ing intrusted the task of IIIaking all the 
calculations as to strength, stabi lity, etc. ,  of the Brook
lyn bridge at the tiIlle of its erection, states that h e  
has prepared a plan for doubling the capacity o f  the 
structure at a maximum cost of $2.500,000. He would 
raise the height of the towers some 10 or 12 feet, and 
suspend four auxiliary cables above and in the same 
plane as the present cables. The present stiffening 
trusses, six in all, would be replaced by new and 
deeper trmses of It common depth, and upon their upper 
chords, on either side of the foot way. would be an 
upper floor reaching across the present railroad tracks 
awl roadway. This would double the capacit'y of the 
bridge for wagon and car traffic. The footway is suf
ficient for all probable increase in the number of foot 
passengers. The pull of the new cables would be 
taken by additional anchorages p laced behind the 
present an chorages. 

Mr. Hildenbrand's name is a g uarantee that the 
scheme is feasible, for he has recently made a similar 
enlargement of the old Cincinnati bridge, built thirty 
yt'ars ago, the strength of the new construction being 
double that of the original bridge. Now this is an 
i mprovement which has everything to recom mend it to 
the Mayor, th e  Bridge Commissioners, an d every other 
person who is desirous of improving transit facilities 
between New York and Brooklyn. For an expenditure 
of $2,500,000 we not only remove all anxiety as to the 
serviceableness of the pres en t structure, but we practi
cally secure a new bridge between the :wo islands. 

...... 

THE FORESTS OF THE WORLD. 
Mr. D. E. Hut.chins, Conservator of Forests at the 

Cape, recently read before the Cape Town Philosophi
cal Society a paper showing the need and val ue of ex 
tending the area ill the col ony at present under fOI·est. 
Cape Colo n y  stands far below other countries in its 
proportion of forest, though the c lim ate of the country 
is such that it ought to have a percentage u n der forest 
at least equal to Germany. The following table shows 
the area under forest in the colon y  compared with 
that in some other countries: 

Countries. 

Russia in Europe. . . . . . . .  . . .  . . . . . . . . . .  . 
S\veden............ ........ . . . . . . . . . . 
Austria . . . .. . . • • . • . • • . . .. . . . . . . . . . . . • • . . 
Germany • . . • • • • . . . . . . . . . . . . • . . . . . . . .  _ . .  
Norway ... .... . . . . . . . . . . . . . . . . . . . . . _ . .  . 
India . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . .  
France . . . . .... . . . . .. . . . . . . . . . . . . . . . . .  . 
Portugal............. ........ . . . . . . .  
Great Britain and Ireland . . .. . . _ . . . . .  . .  
Cape Colony......... . . . . . . . . . . . . .. . 

Area under 
forest in 

acres. 

527,427,000 
42.3Il6,UOO 
40,>56.000 34,350,OUO 
18.920,000 

140,UOO,000 
20,7511,0. '0 1,666,000 

2,790,000 353.280 

Per centage 
under 

forestot 
total are a 

of country. 

42 
42 31 
26 
25 
25 
16 

5 
4 
0·29 

Mr. Hutchins suggests that plantations sh ould be 
forIlled in districts within IlIini mum rainfall limits of 
15 or 20 inches per annum. The argument which will 
perhaps appeal most forcibly to Cape agriculturists is 
that, while the total valne of th e fruit produ ced in 
Cape Colony is £100,000, no less than £269,349 have 

been pai d for wood i mported into the colony during 

the last two years, nearly the whole of which would be 
prod uced in national forests covering an area of about 
50,000 acres. That forests can thrive where agriculture 
is diffi cul t or illlPossible, is shown by the steep richly 
wooded slopes of the lofty Arnatolas, the similarly 
beautif ul forest with its gigantic yellow-wood trees in 
the barren Knysna country, and, perhaps .most strik
ing of all , the cedar trees of Clan william, growing on 
the absolutely bare rocks of the stu pendous Cedar
berg Range; while at Glenadendal an introduced tree, 
the cl uster p i n e, hardier than any of the indigenous 
trees, is spreading itself self·sown up the rocky moun
tai n  side, in spite of fires, drought, hot winds, and 
climatic vicissitudes, that are too ofteu the despair o{ 
the agriculturist 
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CALCIU. CARBIDE IN NEW YORK CITY. 

The Fire Commissioner of New York City has taken 
steps to regulate the trad e in calcium carbide. Owing 
to the fact that this substance is now stored in most of 
the sporting goods houses and bicycle stores in the 
city, it has seemed necessary to take some steps regard
i ng the matter, as the gas is generated by coming i n  
contact with water, a n d  it w i l l  read ily be seen that i t  
m i ght cause a d isastrou s  explosion, if kept i n  consid
erable quanti ties, in case of a fire. According to the 
new rules, all calcium carbide i n  transit through the 
city and in storage m ust be in herm etically sealed iron 
receptacles and marked plainly .. Calciu m  Carbide. 
Dangerous if not kept dry. " No single package must 
exceed 100 pounds. As to the sale of the carbide, not 
more than 20 pounds, either i n  bu l k  or in cartridges, 
can be stored or kept in any building used for a dwell
ing or mercantile purpose, and this amount can only 
be kept on a permit obtained from the Fire Depart
ment. This permit will provide that quantities in 
cases of 2 pounds shall be i n  tight metal packages and 
kept elevated at least 6 inches from the floor in a fire
proof safe above the street grade. The m an ufactu re, 
transportation, storage, selli ng, or use of liquefied 
acetylene is absol utely prohibited within the city l im its. 
Provision is made for the storage of calcium carbide 
in sealed receptacles in quantities not exceeding 100 

pounds in isolated buildi ngs of fireproof construction. 
The storage must also be with a permit from the Fire 
Department, and the entire quantity stored must not 
exceed 500 pounds in the aggregate. 

.1 .... 

THE HEAVENS IN JANUARY, 
BY GARRETT P. SERVISS. 

At 10 o'clock P. M. in the middle of January the 
array of constellations is the finest that the heavens, 
in onr latitudes, ever present. Orion is on the merid
ian, in the most favorable position for the exhibition 
of his splendors. The two great stars that adorn his 
shoulder and his foot,lBetelgeuse and Rigel. show thei r 
contrast of colors admirably, sparkli ng through the 
crisp air. Betelgeuse glows like a Brazilian topaz, 
while Rigel's light is of diamond purity. Midway be
tween them glitters the Belt, with its three bright 
stars in a row, so accnrately spaced and aligned that 
they seem to have just obeyed the com mand, "Eyes 
front!" In themselves they would hold attention, 
but on a-dark, clear night the sky about them is seen 
to be sprinkled with a multitude of tiny stars, whose 
twinlding affects the eye like half-ill u minated frost
work_ Below the Belt hangs the S word, sheathed i n  
the mysterious haze o f  t h e  Great Nebula_ 

Fol lowing the direction indicated by the stars of the 
Belt, down ward toward the left hand, at a distance of 
some twenty degrees, the eye is led to Sirius, ablaze, if 
the air be a little unsteady, wit h prismatic hues. The 
spectacle of  Sirius shining above a snow-clad hill on a 
January night is a surprising revelation of the power 
of a star to en hance the beauty of a terrestrial land
scape. 

Westward from Orion runs the winding . .  river of 
stars," Eridanus, with Cetus j ust setting beyond it, 
while toward the east, above Sirius, appears Mono
ceros, followed by the intermi nable Hydra, dragging 
its slow length above the horizon_ 

NE\xt in attractiveness to Orion and his immediate 
neighbors, which include Auriga, with t h e  bril liant 
Capella, n early overhead, is  the win ter arch of the 
Zodiac, beginning at the level of the hills i n  the west 
with Pisces, and rising throngh Aries to Tau rus (the 
tip of whose horns touches the meridian above Orion), 
and then descending in the east through Gemini, Can
cer and Leo, to Virgo, whose westernmost stars are 
j ust poised on_the horizon .  

Under Gemini and Cancer, t h e  latter being easily 
recognized b y ,  the glimmer of the beehive cluster, 
shines Procyon, the leading star of Canis  Major. 

Glancing northwestward, Perseus, Andromeda, and 
Pegasus are seen aligned in a down ward slope to the 
horizon, while Cassiopeia's" W" shines between them 
and the Pole, balanced against the Great Dipper, 
which is rising, bowl upward, in the n ortheast. 

THE PLANETS_ 

Mercury is a morning star, in the constellation Sagit
tarius. It reaches its greatest western elongation on 
January 11, when it may be seen nearly two hours be
fore sunrise. 

Venus is a morning star, and very brilliant, rising, 
at the beginning of the month, about 4:30 A. M. It 
travels from Scorpio into O phiuchus_ On the 25th it 
will be i n  conjunction with Saturn. 

Mars has become the " star " of the planetary com
pany, being in oppositiop to the sun on January 18, 

and therefore visible the entire night. It is in the con
stellation Gemini. On the 15th it will be about 60,000,-
000 miles from the earth. so that a telescope magnifying 
250 diameters will bring it within an apparent distan ce 
equal to the real distance of the moon . A com pari
son of the luuar features seen by the naked eye with 
those of Mars seen with the telescopic power mentioned 
willbe an object lesson i n  the difficulties of planetary 
ob88l'v�tion, This is a very unfavorable opposition of 

',itutifi, jmtritJI. 
Mars, but its red color and its conspicuous position 
will serve to attract all eyes. 

Jupiter, in the constellation Libra. is a morning star, 
rising, at the opening of the month, soon after 2 A. M. 

Saturn is also a morning star, in the constellation 
Ophi u chus. It rises on the 1st about 5:40 A. M.,  and 
those who get up early to see Mercury about the 1 1 th 
will enjoy a sight of the ringed planet also, as well as 
of the bri lliant Venus. 

Uran us is a morning star in Scorpio and Neptune an 
evening star in Taurus_ 

THE MOON. 

January begins with the moon approaching last 
quarter, that phase being reached on the 4th. New 
moon occurs on the 11th, first quarter on the 18th, 
and full moon on the 26th . 

MISCELLANEOUS. 

There will be a partial eclipse of the sun on Jan uary 
11,  visible along the North Pacific coast. 

A meteoric shower is due on the night of Jan uary 
2, the radiant point being in the constellation Draco. 
These meteors"which are described by Mr. Denning as 
swift and making lon g streak�, should be looked for in 
the north, under th e Pole Star. 

There will be a minimum of the variable star Algol 
on the 19th, about 7 P. M_ 

• 'e· • 

AN ARCTIC RAILROAD. 
BY PROF_J.B. GORE. 

Several years ago, when the railroad was built from 
the head of the Gulf of Bothnia to the iron mines of 
Gelivara. it was thought that the li mit of Arctic engi
neering had been reached_ If the practical results of 
this road had come up to the expectations of its pro
moters, it is quite likely that no second attempt would 
have been made to t'rect and m aintain a road lying 
wholly within the frozen zone. 

The ore from this region contains from 68 to 70 per 
cent of iron, b u t  h aving a little more than one per cent 
of phosphorus, it  yields to only a few of the many 
reduction procesRes. notably the fu rnaces constructed 
on the Siemens-Martin principle. Such works as those 
at Stetti n find it profitable to ship this ore from the 
Swedish mines, bring the coal from England, and 
place the iron on the market in competition with iron 
that com es from countries where the raw materials are 
fou nd side by side. 

In Luleaa, the ore costs about $2 per ton, and the 
freight to Stettin or Westphalia amounts to $2.25 per 
ton , since the vessels m ust return, at least for a greater 
part of the way, in ballast. However, the chief diffi
culty is not in the matter of cost of transportation, but 
it lies in the fact that the northern part of the Gulf of 
Bothnia is  open only about four and one-half months 
out of the year. In this short period, however, the 
annual shipments are 800,000 tons. Another incentive 
for the construction of a better avenue for export is 
the increasing demand in England for this grade and 
character of ore, to take the place of Spanish ores, 
which are growing scarce and more difficult to obtain. 
The E nglish reducers find that by mixi ng the Gelivara 
ores with their own poorer ores they can obtain, in 
their h igh furnaces, 55 per cent of excellent iron. 

With any n u mber of open harbors on the Norwegian 
coast, it was seen that a railroad built directly across 
Sweden and Norway would furnish the best possible 
outlet for the products of these mines, besides opening 
up a large area of land now practically inaccessible. 
'A few years ago the route was agreed upon and work 
begun,  but partly through lack of funds and partly 
because of the fear that the road, when completed, 
m ight be used by Russia for carrying troops in case of 
war with the jOint kingdoms of Sweden and Norway, 
no great progress was made. However, the two gov
ernments bave now taken the matter up and will push 
the work forward as rapidly as the conditions will per
mit. Norway has appropriated nearly three m illion 
dollars for the construction of - that portion which lies 
in her territory. This will be the shorter end, but 
more difficulties will be encountered, for on this section 
there will be t hirteen tunnels, two long bridges, and 
many deep cuts and viaducts. For the Swedish end, 
the government ha.s made a grant of about eight mir 
lion dollars. It will have, as now projected, only four 
tunnels and one bridge of any length. 

In general, the engineering problems are neither 
numerous nor difficult. The plan is to work in the 
open during the summer and on the tunnels in  winter. 
Some trou ble is anticipated from the snow, which in 
this region is so meist that it packs and quickly freezes 
so that it becomes solid or else covered with a heavy 
crust. It is  proposed to erect snowsheds over the most 
exposed portions and to rely u pon snowplows for keep
ing the rest of the track clear. 

The gage decided upon is 1-435 meters (4 feet 7 
inches), or 10'5 centimeters (3'7 inches) less than the 
Russian gage, and the rail is to weigh 40 kilogrammes 
per m eter. In driving the tun nels, air drills will be 
used, but the motive power for compressing the air 
will be electricity generated by water. It may look 
like a great waste of energy to transmute power so 
often, but the idea is that compressed air drills are the 

best, and that the electric wire is the cheapest way for 
transmitting energy, and water power is so abundant 
that large wastes can be tolerated. According to the 
terms of the contract, the road is to be in running 
order over the entire distance, 292 kilometers (181 

miles), by the first of October, 1902. It will be equipped 
with new ore cars of the best pattern and turned over 
to the company owning the mi nes. They are to pay 
all the running expenses, keep up repairs, and turn 
over ann ually to the two governments a certain per 
centage on the amounts they expended in building the 
road. By way of security, the com pany's stock is held 
in trust by certain banks, which guarantee payment 
of the amounts agreed upon. 

The western terminus of the road is Victoria H arbor, 
wh ich is h ereafter to bE\ cal led Ofoten, in order to have 
a purely Norwegian n ame and avoid the evidence of 
any obligation to S weden for the use of the name of 
their q ueen, whom they have in comm on. When com
pleted, it is expected to ship 1,500,000 tons per an num, 
and to place it in England for $3.50 per ton. In addi
tion to this saving of 75 cents per ton , the shipment 
can go on throughout the year, thus giving constant 
employment instead of the i ntermittent type of the 
present day. Even with this enormous output there is 
no cause for fear that the supply of ore is likely to be 
soon exhausted. The most cautious and conservative 
estimates, based upon a thorough examination by 
means of repeated borings, place the amount of or,' 
withi n  easy reach at 250,000,000 tons. 

In mining, the methods p ursued will allow work to 
go on u n interruptedly throughout the year, by work
ing above ground during the open season and in tun
nels when the weather is at its worst. The best appli
an ces for hoisting, loading, and u nloading are being 
acqu ired-most of them coming from the United S tates 
-and there is every reason to believe that this roan, 
though entirely north of the Arctic circle, will pal' 
from the very first. 

As intimated already, it will open up a section that 
possesses unexpected possibilities. Just east of the 
range of mou ntains that forms the boundary between 
the two countries there is a large area of land which 
affords excellent pasturage, and although tim bel' is 
lacki ng there are deposits of peat more than sufficient 
for fuel. When the peat is removed, a very fertile soil 
is found which, even in the short summer of this lati
tude, will yield a good crop of hay an d even potatoes. 
At the present time there is only one person to each 
four square miles, so that with the b uilding of this  
road a new agricultural or at least grazing district will 
be available. 

T his road will have still another ben eficial effect. It 
comes within 67 kilometers (41'5 miles) of the Russian 
boundary, and Russia, real izing the importance of 
having a western outlet that is  free from ice through
out the year, is taking steps toward building a road 
through Finland, and is urging S weden to put in the 
short connecting link that will p lace St. Petersburg 
within 1,100 kilometers (682 miles) of t h e  Atlantic 
Ocean. The value of such a connection for Russia 
would be enormous. At the present time, all imported 
articles there are sold at an increased price, because of 
the fact that they, brought in during the open season, 
m ust lie i n  stock weeks or months before being sold. 
The consumers m ust also pa,y higher prices because of 
the inability of the dealers to take advantage of favor
able fluctuations in making their purchases. These 
facts are so forcefully realized that it is safe to predict 
that by the time the Swedish-Norwegian road is fin
ished the Russian connection will be made, and ,·ery 
soon thereafter one wil l  be able to travel by rail from 
the Atlantic to the Pacific-from Ofoten to Vladi\ros
tok. 

Columbian University. 
.... , . 

PRESERVE YOUR PAPERS. 

By taking a l ittle trouble, when a paper first comes 
to hand, it may be kept in a way to form a per
manent and most val uable addition to the reading 
matter with which all families and individuals should 
be su pplied. We f urnish a neat and attractive cloth 
board binder, which will be sent by maiJ,(prepaid, for 
$1.50. It has good strong covers, on which the name 
SCIENTIFIC AMERICAN or SCIENTIFIC AMERICAN SuP
PLEMENT is stamped in gold. and means by which the 
numbers may be securely held as in a bound book. One 
binder may thus be made serviceable for several years, 
and when the successive volumes, as they are com
pleted, are boun d  in permanent form, the subscriber 
ultimately finds himself, for a moderate cost, in posses
sion of a most valuable addition to any library, em- _ 

bracing a wide variety of scieptific and general infor
mation, and t imely and original illustrations. Save 
your papers! 

. '.' . 

A PASTE with which wall 'paper can be attached to 
wood or masonry, adherin g  to it firmly in spite of 
dampness, is prepared as usual of rye flour, to which, 
however, are added, after the boi li ng, 8% grammes of 
good linseed oil varnish and 8% grammes of turpen
tine to every 500 grammes.-Western Painter, 
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HOW TO JUXE PAPER FRICTION WHEELS. 

BY B. F. FELLS. 
The subject of paper friction wheels, which has been 

discussed to some extent by the technical press, is an 
interesting one to power users. 

I became convinced years ago that, with very few ex
ceptions, a suitable quality of paper stuff would make 

Fig. l.-PULP MIXER. 

a durable friction surface. In my experience with 
these paper wheels I have always used a special mix
ture of pulp, seeking to get a combination that was as 
hard as could be worked to advantage and very fine 
grained. I accomplished this by using a large percent
age of selected stock in the mixture. I procured some 
high grade uubleacbed sulphite pulp and used this as 
a base, adding to it small quantities of vaseline, after 
which I put the pulp through a special device for 
further working, a drawing of which is shown. 

The apparatus consists of a cast iron central pipe, 
cone-shaped at the bottom and fastened to the false 

Fig. 2.�SECTION OF MOULD AND MOULD FILLER. 

bottom of the pulp tank. The tank is made of wood. 
Three small pipes are fixed to a center piece vertically 
and arranged to connect with the steam pipe. The 
object of these pipes is to distribute steam jets in the 
mass of pulp and free the fi ber. It will he noticed 
that the upper and lower portions of the pipe are join
ed by a flanged joint. After steaming and stirring the 
pulp thoroughly in this pipe, I lift off the upper part, 
and let the pulp fall to the false bottom of the tank. 
I then open the hot water valve and let a deluge of hot 
water come in through the spout which leads into the 
cone, and overflows to the pulp on the false bottom of 

Fig. S.-MOULD FOR LAGGING IRON WHEEL. 

I ,ieutifi, �meri,att. 
disks, and eighth disks, during which operation I add 
glue. It is a very difficult matter to tell which grade 
of glue will suit. The so-called waterproof glue con
sists of glue and carbonate of lime. or glue. zinc white, 
and alcohol. Glue for preparing most pulp articles is 
a mixture of glue, "stick," and sulphate of zinc. This 
kind of glue seemed to me to be the best for the pur
pose. The illustration, Fig. 2, relate to t.he casting of 
the pulp. This figure shows a, section of the type of 
mould used for casting the pulp. 

The upper part of Fig. 2 shows a cylindrical cast 
iron tube with a bot�om and a top or lid. The bottom 
is preferably watertight. and packed and locked with 
a screw the same as used in curb boxes. The connec
tions to the gate are slip joints packed with a rubber 
ring, which is slipped into a groove in the end of the 
sockets which are attached to the outlet. After the 
device is attached to the gate an d filled with pulp, it 
is only necessary to raise the lever, when the plunger 
is elevated and the pulp runs through to the mould. 

In pouring in this manner, the pulp is taken from 
the bottom, avoiding the use of pulp which has con
tracted from the effects of the atmosphere. I have 
used a mould similar to that shown in cross-section 
in Fig. 3 for casting a lagging on a wheel. The 
wheel form is supported on the stubs, and the cope is 
rammed up with sand with the pouring gate, as in
dicated. 

By this method the pulp is cast on the wheel entire, 
there being no breaks at joints, as ill the divided lag
ging. Next comes the special operation for rendering 
thel paper wheels suitable for use. In the rough state 
the surfaces are firm, but lack the necessary properties 
of a friction wheel when the lagging is dry. Skillful 
applications of tallow mixtures bring about the desired 
end, and pure ox tallow may be applied to the wheel 
face mechanically by the use of theldevice ill ustrated in 
Fig. 4, in which a tank (not shown) contains the melted 
tallow mixtures which are put upon the surface of the 
lagging through the brush. 

This brush is a hollow metal shell supplied with 
handles and hog bristles. The tallow ingredients being 
kept in a liquid state by the steam admitted through 
the pipe, and the flow being governed by the valve, 
the operator has only to guide the brush over the sur
face of the wheel. The latter is revolved rapidly on a 
shaft. The tallow mixture can be made from pure ox 
tallow, previou sly melted and maintained at a tem
perature of 1700 F. Pure ox tallow is effective, but at 
tiines mote suppleness may be got by adding an OUrlce 
of crude wax, three ounces of powdered barytes, and 
one pound of glue to a fifty pou nd batch of tallow. 
The baking or hardening process is best accomplished 
in a gas-heated oven like that shown in Fig. 5. Here 
is a plan for making a gas-heated oven consisting of a 
sheet iron box provided with a perforated false bottom. 
The gas burners are arranged below this false bottom 
and are supplied with air and gas through the j unc
tion pipe. Stop cocks should be fitted to the piping. 
so as to govern both the air and gas supply, thus con
trolling the heat. There are racks upon which to 
place the wheels to be treated. Ventilation is made 
by having sub· pipes leading iuto a main pipe, thus 
assuring perfect ventilation from the sides. The final 
finish of the wheels is with linseed oil or crude petro
leum, a very little being put on at a time and rubbed 
in thoroughly until  the surface looks like a mirror. To 
counteract the ill effects of the temperature in damp 
places the wheel face should be rubbed occasionaijy 
with equal parts of linseed oil and turpentine applied 
with a flannel and then r ubbed in with a soft cloth� 
There is no doubt that papPI' friction wheels will some 
day be a part of regular business. In the case of a 
friction wheel which recently came u nder my care and 
which had always been lagged with leather about once 
in three months, a good paper of strong, close-grained 
pulp stopped all trouble. It has now been running 
several months, with but little signs of wear. Thi� 
Wheel is 20 i nches diaweter and runs 2,000 revolutions 
per minute. 

------------�.�,�.�.�.------------
A New French Telephone. 

According to La Vie Scientifique, the French Mm, 
ister of Commerce has been conducting experiments 

that: when used in connection with a phonograph, it 
is capable of emitting audible sound waves to a dis
tance of nearly 2;000 feet. 

••••• 
Wealth of Labrador. 

More is being heard now of Labrador, that land to 
which legends of giants and curiously deformed men 
are attached, says The Vancouver News Advertiser. 
During the last two or three years there has been a 
growing belief that Labrador, that" great and terrible 
wilderness, " that "Hell uland," or region of naked 
rocks, as the old Norseman called it, is destined to turn 
out a rich mining region. As yet there is no tangible 
proof of this ; but of late it has been explored in many 
directions, its rivers have been ascended, its tableland 
crossed at several points, and the result has been that 
it has attracted much more attention than before, and 
is no longer regarded as a desolate heap of rocks, use-

Fig. 4.-FINISHING. 

less for the purposes of civilized man. Mr. Lowe ha.s 
told us of its vast forests, and visitors from various 
lands have brought back so many specimens of min
erals that a widespread impression has arisen that it 
will become a great minin� field. 

The magic word gold has been whispered in connec
tion with it, and the possibility of a northeastern 
Klondike being discovered here has taken possession 
of the m i nds of no small number of explorers. Its 
formations are said to resemble those of the real Klon
dike, and gold specimens have been foun d  which the 
keen-eyed hunters of that metal regard as peculiarly 
promising. The result is that no fewer than seven ex· 
ploring expeditions have made this year for Labrador. 
Five of those were organized in Halifax, one left from 
Boston, and the seventh has just started from St .. 
John's. 

In another respect Labrador is attracting attention. 

Fig. 5.-DRYING OVEN; 

with a new telephone invented by Pierre Germain, an Thou�h the coast is' a succession of grim rocks-not 
inspector of telegraphs in Paris. In order to secure without a wild, stern beauty of their own andalmollt 
patent-rights the inventor has withheld all informa- treeless-yet at the heads Of some of the bays and in
tion regarding the mechanical construction of his tele- lets there are large areas covered with timber ofa large 
phone. From the little that can be gleaned from size, mainly spruce,' well adapted for lumbering pur
the first experiments made, it would seem that the poses. In t.hese Labrador forests speculation�.is rife 
telephone was capable of reprod ucing sounds with this year. No fewer than twenty-one applications for 
greatly increased phonic power, but with a loss in timber limits, some of them for five hundrfld square 
clearness. In the experiments, the receiver having 'miles, have 'been made to our government, and t.he 
been brought closer to the Elar, not a single intelligible same number of licenses to cut timber have, we under
word p.ould be heard: but the greater the distance be- stand, been granted, so that a considerable amount of 
tween the "eceiver and the ear, the clearer was the capital is likely to be invested here, and this will furnish 

the tank, carrying before it any of the pilIp that re- sound reproduced. The first defect, it is said, has been increased employment to the people. Labrador hithf!1"to 
mained in the lower part of the pipe. Next I rinse off remedied. When the experiments were made with has been famous only for the fish wealth of its seas ; 
by flowing In cold water in Rame way. Time for IiIteam- this instrument men an d  women walking in the street&. now it would seem as if the treasures of the land were 
ing, about 3 hours. For ho� water bath I allow 20 min-' although more �han 100 yards distant Irom the receiver, to be turned to account. Its dimensions are enormous. 
utes, for the cold wash 10 mlOutes. I now let the pulp would stop and stare, wondering w hence came the The Atlantic coast line is over one thousand miles in 
lie a few days until it is in good condition for mould- voice of superhu man power which they heard above length, and the area of the entire peninsula not less ing, and then shape it into disks, half disks,:quarter thl din of the streets. So i>0werful is this instrument, than 420,000 square miles. 
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A NOVEL CUSHION TIRE . 

A cushion tire has been inveuted by O. Ramsey, of 
El Campo, Tex. , w hich is composed of a series of coiled 
spri ngs and a series of plate springs, both so arranged 
between the tread and the rim t hat they can be easily 
removed and others substit uted, without the necessity 
of removing the tire from the rim. 

O f  the accompanying illustrations, Fig. 1 is  a per
specth'e view of a wheel- r i m ,  with parts broken away 
to show the construct ion of the tire, and Fig. 2 is a 
cross section of the tire and rim. 

O n  the rim there are secured by straps, a series of 
plate springs curved to form divergent arms of uneq ual 
lengths. The plate spri ngs are so arranged t hat the 
outer end of the long arm of one spring shall overlap 
the outer end of the short arm of the secon d spring i n  
ad vance. Two sets of coiled springs are arranged 
around the rim and d isposed in alternate series. One 
set i s  secured to the points where the plate sprin gs are 
bent and fastened to the rim. The other set is secured 
to the points where the arms of the plate springs 
overlap. 

The tire consists of a covering of rubber thickened 
at its middle or tread portion, as shown in Fig. 2. Be
neath the tread of the tire a strip of cork is secured, 
which is designed to pre vent the moisture, w hich might 
possibly penetrate the tread of the til'e, from corroding 
the springs. The edges of the tire are seated i n  rab· 
bets upon flat packing rings of rnbbel', l i kewise de
signed to prevent the entrance of moisture. To secure 
the tire to the rim, flat spring-metal bands through 
which bolts are passed, are employed. The bands are 
made in sections to permit the removal of any segment, 
should it become necessary to repair a br9ken spring. 

Tires t.hus made may be used on bicycles and other 
vehicles. Should one of the springs becollie broken, 
the tire will not collapse. but' will still be retained in 
position by the remaining springs. 

• • • • •  
A LOCOMOTIVE WITH OSCILLATING CYLINDERS. 

We are indebted to T. W. Garbu tt & Company, of 
Garbutt, Ga. , for il lustrations of the curious, but ser
viceable, logging locomotive which is shown in the ac
companying engraving. The pecu Iiarity of the engine 
consists in the. use of oscillating cylinders in place of 
those of the standard type. Although this 
is  not the first time that locomotives ha.ve 
been constructed with oscillating cylinders, 
we do not know of any other i nstance where 
the problem has been worked out with satis
factory results, or where t h e  engine has stood 
the test of hard service ; for we are assu red 
by our correspondent, Mr. A. G. Garb utt, 
that the engine in q uestion has been doi ng 
good work, and has n ot developed any de
fects in the trunnions or the moving parts 
which are peculiar to this type of construc
tion.  The details are shown in t.he accom
panying line drawings, from which it wil l  
he seen that the cylinders are carried at the 
ends of a hollow trunnion shaft, which is 
p l aced i lllmediatel y  below the smoke box, 
and bolted to the en gine frame at this point. 
The shaft. which 
acts as a steam 
p i p  e, is divided 
longitudinally by 
a d i a p h r a g m .  
:steam is admitted 
by a two-ported 
reversing valve at 
the center of the 
shaft. The steam 
pOI·ts are formed 
at t h e forward 
end of the cylin
del', i n " the hollow 
circular s t e a  m 
chest, which forms 
the bearing on 
w h i ch the cylin
der oscillates. 

After the cylin
der h a s  b e e  n 
p I a c e  d on the 
trunnion bearing 
it is held in place 
by a circular cap 
on the side of the 
cylinder casting. 
This cap is clearly 
seen in the half
tone engraving of 
t h e  locomotive. 
T h e  method of 
securing s t e a  m
tight joints be
tween the trun
nion and cylinder 
casting is very in
genious. At the 
front of the trun-
Ilion and slidiDg 

J Citutific �mtritail. 
in a recess formed in the cylinder casting is a " quarter
box,"  C, which is normally pressed in close contact 
with the trunnion by means of a pressure plate, D, and 
!!tiff spiral springs, E, a steam-tight joint being secured 
by a copper diaphragm. G, and rubber packing. 

When the cylinder is taking steam at the front end, 

RAMSEY'S CUSHION TIRE . 

it is very evident that the pressure has a tendency to 
push the cyl inder forward, bringing i r, firlllly against 
the trunnion, thus mak i n g  a steam-tight joint on the 
backward stroke. When the i·eat· port is open and 
the cylinder is taking steam from that end, it tends 
to carry the cylinder to the rear ; but the steam when 
working on this end not only fills the cylinder but 
also causes a pressure on the pressure plate, which 
bears on the " q  uarter-box, " C, equal to that on the 
piston. This counteracts the pressure on the pil;ton, 
and the coil springs already mentioned bring the 
cylinder for ward against the trunnion and thereby 
make a stealll-tight joint on the forward stroke. It 
will be noticed that the guide bar, K, is cast into the 

DETAILS OF TRUNNIONS AND CYLINDERS. 

42 1 
cylinder head and that the crosshead is connected 
directly to the crank pin. 

The oscillating type of cyl inder was adopted in this 
case with the object of reducing the number of moving 
parts and providing a very simple locomotive that 
could be readily handled by the men in the loggi ng 
camps. The b u ilders have certainly succeeded i,n 
si mplifying the ordinary locomotive as far as the 
multiplicity of parts is concerned, for this little engine 
has neither eccentric straps, rods, nor links, and in deed 
the entire link motion of the locomotive is dispensed 
with, not to mention the main rods. 

The brake has proved itself to be simple and effec
tive. It is operated by a 6-inch steam cylinder, bolted 
to the bottom of the boiler mid way between the frame 
and the driving axles. A % by 3-inch bar connects 
the piston of the brake cylinder with levera on 
both sides of the boiler. as shown in the larger en
graving. Wooden brake shoes are used and springs 
are provided to prevent the lagging of the shoes on the 
wheel when the brake is not in use, The weight of 
the locomotive is not given, but th£ other particulars 
are as follows : The barrel of the boiler is 40 inches 
in diameter by 10 feet in length or 13 feet including 
the firebox. The cyli nders are 12 inches in diameter 
with an 18-inch stroke. The four wheels, all of which 
are available for adhesion, are 36 inches in diameter, the 
tires being 8 inches in width. The boiler pressure is 
140 pounds per square inch. Owing to the small tank 
capacity, the engine is limited to runs of from 12 to 15 
miles in length, which, however, is sufficient for the 
purpose of the sawmill. On a level track this locomo
tive is capable of hauling twenty loaded cars with little 
difficulty. 

. 1  . . . 
The American Sulphur Industry. 

About the time of the outbreak of hostilities w i l l 
Spain, in discussing the sulphur supply of this coun t.r.'· , 
we ventured the prediction that if, under the stimulus 
of war prices, the known vast deposits of brimstone of 
the "West alld Sou th were opened and worked, the in
dustry t l l us created would not be aHowed to perish 
with the cessation of  the war, but would become per
manent. 

We are pleased to learn that this prediction has been 
verified to the letter, and a great deal sooner 
than we anticipated. It is now announced 
that the owners and workers of sulphur 
mines opened in California (Humboldt 
County) and in Utah have found that the 
deposits can be worked at a profit at peace 
prices (or those which prevai led prior to the 
war with Spain), and the mines are now in 
full  blast on this basis. 

The United States is thus made indepen
dent of Europe, and the rest of the world, 
in still another commodity, important in 
peace and " indispensable in warfare. With 
her extension of territory in the tropics, the 
great markets there opened to her, and t 1;e 
mighty ind ustrial advances thus sti nmlat ed.  
the time 'must soon come when our cou n t l' "  
will not "need to go beyond her own bou I I �  

ary lines to obt a i r  
e v e  r y necessi l �' 
and even luxu l'�' 
of life. Whether 
this condition of 
indppendence 0 f 
all Mreign powers, 
or that of . .  give 
and take " hither
to existing. will be 
t.he better for" us 
in the long run, is, 
however, a pro
blem t h a t  the 
future must de
cide. - T h e  Na
tional Druggist. 

A b s o r p t i o n  of 
Copper by Trees. 

LOGGING LOOOKOTIVE WITH OSCILLATING CYLINDERS. 

A s o l  u t.i 0 n of 
muriate of copper 
was taken up by 
the roots of pines 
near Santa F�, 
s a y s  Mr. F. H .  
Knowlton i n  T h e  
P l a n t  W o r l d .  
This is evideu('('d , 
according to M r. 
Knowlton , by t lte 
fact t h a t  when 
cut, the roots of 
t h e  pines wblch 
were bathed in a 
weak solution of 
the mu riate yield
ed an oleoresin 
of a b e a u t  i f u 1 
emerald hue. ClliD<len, Ii lDcliea b1 18 Incllea ;  boUer prellure, l.a poun<il. 
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COMPARATIVE STRENGTH O F  THE WORLD'S 

NAVIES. 
The question of the relative strength of the navies of 

the world, with a particular reference to the standing 
of the United States, cannot fail to be j ust now of very 
vital interest. In the brief three months of the Span
ish war, the suprem e  importance of sea po wer was 
Lrougnt home to the American people in a series of 
events the significance of which they have not failed 

J titufifit �tutritau. 
inadequate. At present we are fourth on the list, 
having' recf:'ntly passed the Italian and German fleets 
in total displacement. If the new programme propos
ed by the Naval Board is accepted by Congress, the 
total displacement of our navy will be about what that 
of Russia is now. Russia, however, is actively engaged 
on new construction, and we must continue to add liber
ally to our navy if we are to take the third position-a 
rankingiwhich would be more appropriate t� o ur wealth 
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apolis " and " Columbia, " but her speed and endur
ance will be gained at the expense of armor and arma
ment. 

We cannot expect to get " a  quart of efficiency out 
of a pint of displacement. " 

The science of naval designing consists in securing 
such an apportioning of the total displacement of a 
ship to the different elements of efficiency as shall best 
meet the requirements of the nation in whose service 

TABLE L-NAVIES OF THE WORLD CO.PARED BY DISPLACEMENT. 

GREAT BRITAIN. FRANCE . RUSSIA. UNITED STATES. ITALY. 

D ESCRIPTlON OF 
TYPE. 

Battleship., l 
10 years or less. I 

Battleships. l 10 to 20 years. f 

34 14.008 476,272 18'0 14 11,457 

-- --- -----(.-11 9,474 �04,214 1 6 ' 1  \I 10,143 

160,398 17 ' 5 17 11,200 190,400 17 ' 7 18 11,010 143,130 16 ' 7 

"' " 
� " f 8 � �  <CI a  .!!l 

A , -- --- , ----. 1 -- -- ---- ---- --

9 10,672 1  00,048 17 '8 98,688 1 9 ' 8 
---- 1 ·--

7 12,018 84,126 16 7 91,289 115 ' 6  5 10,120 50,600 l 6 ' O, • • . .  . . • .  • • • •  • •  • • • •  • . • •  I 
oll

a
��es����ied. } -9-1 8,812 -- 79,848 � -12- --7-,482--

1
--89-,784- 1 18 ' 6 --1 -. -. .  -. -1---9-,89-1 +1-4-' 5 -.

-. . - • . . .  . ' " . .  � 7,211 ,
--72-,1-1-0 -14-' 1- -.-. . -. 

=== - ==1====:'= = -- === I===i== -- ==: 1 === 1== --- === 1=== 1== 
Tota l s . . . . .  . . . • . . .  04 1 660,884 . .  85 . .  3U,4 1 1  1 . . 23'"1 . . . . 2 50,891 . .  13 . . . .  1 43, 130 . . --.0 -. .  -. .  -1 

-- --- ----- 1·- -- --- ---- - -- 1 --- 1 --"';"'- 1- -- -
168.108 16 182,814 . . 

C o a s t  Defense l 25 1 6,2 84 1 5 7,100 1 1 ' 8  14 3,637 60,920 1 14 1 4  1 2 ,910 Vessels. r 40,810 13'0 11 3,651 40,261 12'2 
-- - --- [.-9,215 21 ' 9 

8,024 16 ' 7  8,200 21 '0 
-- -- ---- 1·-

=== ===1===== -- -- -=== 1===== 1=== 
5 6,347 31,'.35 19' 8 

1 64,000 . . 1 20 . .  1 47,249 . .  1 1  . . . . 90,4311 " 2 . . . .  1 7 ,416 . .  1 . . . •  10, 650 . .  6 31, 735 . . 1::: ::: 1 =_=4=- ---8,-'-�-1-4�11�����-';""-056��:12-�-:0 =.= . •  =. ==. '�"�_I_-_-_-: :=:=' =�:,�:=: ='=" -2_' _�:_��_5 __ 
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to perceive. A brief sea fight lasting less than half a 
day, at Manila, and a four hours' r unning fight at San
tiago, brought the close of a war which, had the 
struggle been decided on land, would have lasted for 
many months with a prodigal expenditure of blood and 
treasure. 

The world-wide policy to which we are committed 
by the acquisition of the Philippines and West Indian 
Islands renders the possession of an adequate navy an 
immediate and pressing necessity. In the present arti
cle we have endeavored to determine exactly where we 
stand at the close of the year 1898, and while there is 
cause for congratulation on our improved position com
pared with our practical extinction as a naval power a 
decade and a half al1:o, we must bear in mind that our 
i m proved standin g  brings with i t  added responsi. 
bilit.ies, for which our presf:'nt' naval strength is quite 
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40,000 16 ' 6  
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53,899
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1,287 2 7,210 1 16 ' 0  

303,070 1-:-
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2 6,510 16"0 2 8  886 

286 175 . .  

and the extent and responsibilities o f  our foreign pos
sessions. 

BASIS OF COMPARISON. -The difficulty of making a 
satisfactory comparison of naval strength is proved by 
the many different systems of comparison adopted. 
Some of these are obviously misleading, as whAn the 
mere number of ships is taken, or the aggregate num
ber of guns, or the speed, or the thickness of armor. 
The value of a navy is not to be determined by any one 
of these features alone. A ship of a limited size can 
only embody a certain amount of the elements of fight
ing efficiency. She may carry an unusually heavy bat
tery and thick armor, but it will be done at the ex
pense of the speed or the coal endurance, as in the case 
of the " Indiana " or " Massach usetts. " Again, a vesse l 
may be extraordinarily fast, and capable of steaming 
around the world without recoaling, like our " Minne-

she is to be employed. The fact that there is a consid
erable difference in the service required of their ships 
by the various nations, differences due to geographical 
position and general foreign policy, renders it d ifficult 
to institute any hard and fast comparison ' between the 
various navies of the world, and the best that can be 
done is to compare them as to their actual fighting 
value on a basis of displacement and age. 

Such a comparison is more satisfactory than any 
other that can be adopted, for the principles of war
shi lJ design are so well understood, and the leading 
n aval architects are so thoroughly in touch with each 
other's work and the contemporaneous improvements 
in material, that we think it is likely that a thollsand 
tons of displacement in a battleship of a certain date 
is worth about as much as a thousand tons in another 
battleship of the same date, even though the ships 

TABLE n-NAVIES OF THE WORLD CO.PARED AS TO EFFICIENCY. 

DESCRIPTION OF 
TYPE. 

Battleships } 10 years or lellS. 

10 
Battleships. } 

to 20 years. 

Battleships, } Old or refitted . . 

Total . . . . . . . . . . . . . . .  

C o a s t  Defense } Vessels. 
Armored Cruisers, } 9,000 tons and up. 
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Tnta,"  • • • •  • 0 .  

Protected Crui.ers } 10.000 tons and up. 
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Protected Cruisers } 4,000 to 7,000 tons. 

Crnisers, } 2,000 to 4,000 tong. 
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Gunboats. 
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differ greatly in design. This statement of course does inoicated by the respective bulk of the vessels o;;hown. 
not apply to vessels in w hich glaring defects of design Each navy is represented by a typical fit:st·class bat
and workmanship are known to exist ; but, as a general ties hip. The vessels are as follo ws : England, the 
rule, it may be safely followed. .. Royal Sovereign ; " France, the •. J aureguiberry ; " 

'.rhere are some b uildet·s of warships who are notori- Russia, the . .  Sissoi Veliky ; "  United States, the 
ous for turning out vessels of a sensational character, " Iowa ;ll Germany, the " Brandenburg ; " Italy, the 
in which what might be called the showy and spectacu- I " Sardegna. " The drawings, as will be seen, have 
lar features, such as great speed and exaggerated bat- been made with great care and attention to detail, 
teries, are emphasized at the cost of other less attract- J with the object of showing at a glance not only the 
i ve features, such as coal capacity and ammunition relative size of the navies, but the types of vessels to 
supply. The most notorious example of this is to be which is intrusted the d uty of forming the first l ine of 
found in the celebrated Armstrong firm, whose vessels defense. 
are the fastest and most powerfully armed in the I n  the first of the two ta bles the ships are arranged in 
world. It is safe to say t hat the speed and battery five classes, according as they are battleships, coast de
po wer of these ships are secured at the cost of other fense vessels, armored cruisers, protected cruisers, and 
elements of efficien cy, and that a thousand tons in an small cruisers and gunboats. We h ave taken no ac
Armstrong vessel does not represent so much morc count of th e  torpedo fleets, for the reason that they are 
fighting efficiency than a thousand tons in other con- such an uncertain quantity that no exact value can be 
telu poraneous vesse]" t u rned out frolll any of the best put upon thelU in a comparison suc h as this ; moreover, 
shi p u u ilding yaros of  the worlo. it is extremely u n l i kely that the torpedo fleets will  take 

It m ust be adm itted at the outset t h at, in spite of the any part in pitched batt.les upon t h e  high seas. The 
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faet that three modern naval engagements have been fate of the " Furor " and .. Pluton " at Santiago will  
fo ugh t, the battles of the Yalu, Manila, and Santiago, certainly not encourage the use of these craft in  the 
we are yet very m uch in the dark as to the relative open sea and i n  broad daylight. I f  the torpedo fleets 
values of speed, guns, armor, ammunition, and coal. were to be consid ered, it would stren gthen Great 
If any one knew, to a certainty, that a protected crui- Britai n's position, because of the number, size, and 
ser like the " Esm eralda, " that is  crammed with guns, seaworthiness of h er destroyers. 
could rush in an d sink,  in the first fp,w min utes of a The data regarding the vessels in each class includes 

fight, an armored cruise!' l i ke the " Dupuy de Lome, " the n u mber of shi ps, average displacement, total dis-
· 

which is clot. hed from ste rn to stern and from upper placement, and speed. 
deck to water l ine  with arlIlor, our esti mate based o n  Two d i fferent systems of classification have been 
displacement would count for very l ittle-but no one adopted for the battleships and the cruisers, the for
does know that guns are absolutely supreme. At San- mer being graded accordi n g  to their age (the latest 
tiago not a belt or a bar bette was penetrated, and t h e  ships being, of co urse, the best) and the cruisers ac
stoutest shield that was pierced was not over two i nches coroing to their size. There is a m uch greater disparity 
in thickness. in  the age and, therefore, in the efficiency of the 

U ntil a contest between nations of equal strength battleships t han in the cruisers. T h e  former have 
and skill has taken place, and a t housand-and-one been built at various times d uring" a period of thirty 
vexed questions have been determined, the only satis- years, whereas the great fleets of cruisers, par t icu larly 
factory basis of comparison will be that of displace - in the larger classes, are m u ch more m odern, nearly all 
ment, qualified b y  thp, age of the particular ships under ' 

of them having been bui lt d u r i n g  the past ten or 
consideration. fifteen years. Hence in the batt. les h i ps thei r age is a 

We show the relative stren gth of the nav ies of the 1 very safe indication of their efficiency, especially when,  
world by three graphic com parisons and t wo tabular as i n  our tables, their speed and average displacement 
aualYliell. 10 the front page cut$ the t>�e of the ua vies is i$ stated. The cruisers, 011 the other hand, beillg 

nearly all of modern construction, can best be rated 
according to th eir size, for it will be noted that the 
size is accompanied with high speed, and, as a matter 
of fact, the largest cruisers are in every case of late 
construction. 

The tables include all those ships which, as far as we 
have been able to learn, will  be actually under con 
struction by January 1, 1899. No account ilS taken of 
the t;hips authorized u nder ten year programmes of 
construction, but not yet laid down. 

It wm be noticed that the total number of vessels  is  
not equal to that shown i n  the official lists, notably in 
the case of Great Britain and the United States. T h i s  
is due to t h e  fact tlJat w e  have i mposed a limit, either 
of age or speed, in making up the tables. Thus, u nder 
the head " Battleships, old or refitted, "  none are in
cluded that are over twenty-five years old, while from 
the coast defense class are excluded all vessels of less 
than 10 knots bpeed. No vessels i ncluded in the 
armored and protected cruiser classes have a speed 
of less than 15 knots, and none in the sIll ail  cruiser and 
gunboat class have a speed of less than 12 knots. The 
result is that our tables show the available fighting 
strength with a closeness w h ich we think has never 
been attem pted in any similar tabulation. 

But, w h ile t.he displacement basis gives u s  a fair esti
mate of the strength of navy as com pared with navy, 
class by class, it does not afford a true com parison of 
the relati ve strength of the claRses in any individual 
navy. So many thousand tons in battleships (so to 
speak) is worth more than the sallle number of tons in 
cru isers and considet'ably lllore than the same amount 
in gunboats. So also t here is a variation in the dis

placement value due to the age of the boats and 
to ot her features which do not appear in our first 
table. 

In order to rectify this  d isparity and reduce the dis
placement of the various c lasses " to com mon terms, " 
as it were, we have m ulti plied the totals by a scale of 
factors of efficiency, the batt lesh ips standing at par 
value and the other types havi ng decreasing values, de
scending to as low as 0 ·40 for the British coast defense 
vessels and gunboats. It  will  be noticed that the 
armored cl'Uisers are valued in the British and Italian 
navies above the ten year old battleships, it being con
sidered that their high speed , coal endurance, and 
modern armor more than outweigh the heavy batteries 
of the battleshi ps. 'l'he Russian coast defense vessels, 
being of modern construction, w ith high power guns 
and good speed, are rated at 0 70 as against 0 ·40 for 
the older British ships, many of wh ich carry muzzle
loading guns. 

The percentage basis affects the United States favor
ably ; that is to say, it brings out the fact that our 
battleships are all modern, as agai nst t h e  German and 
Italian battleships, nearly one-half 'of which were built 
from ten to t wenty years ago. While the factor of 
efficiency adopted is purely arbitrary, it undoubtedly 
gives results which are more truly representative t han 
those contained in the first table. 

It will he noticed that Great Britain easily more than 
maintains the position which she has set for herself, of 
being equal in power to the next two strongest navies, 
those of Franee and Russia ; and the fact that we have 
moved up into the fourth place with (as the efficiency 
table shows) a su bstantial lead over Germany and 
Italy, will  be a pleasant su rprise, and h i ghly gratify
ing tp al l  those who are interested (and who is not ?) in 
the growth of our naval power. 

. .  ' .  

THE equipment of the army, in the late war, is re
ported upon by'Quartermaster· General M. 1. Luding
ton. In three and a half months an arm y  of 275,000 

men was u n i formed, armed, and equipped with sup
plies and an army of 16.000 men was sent to Cuba. In 
the war period the animals purchased cost $3, 871, 690 ; 
wagons and h arness cost $358, 449, and 83, 078 tons of 
coal were p urchased. The movement of troops by rail 
aggregated 17,863 officers and 435, 569 men . The de
partment chartered on the Atlantic coast, to June 30, 
43 vessels with a total of 104, 201 tons, and th ese had 
a carrying capacity of 1, 287 officers, 22,335 men, 6, 746 
animals, and the arms, alll m u n ition, and eam p subsist
ence and medical supplies ; four water- boats, of a total 
capacity of 820, 000 gallons, tugs, and barges were added 
to this fleet. O n  the Pacific coast 14 ships were char
tered, aggregati n g  41 , 152 tons, capable of carrying 629 

offi cers and 13,059 m e n  and their stores. These vessels 
cost $186.682 for fitting up ; and there was paid for the 
service of these s h i ps $1,007,952 on the Atlantic side 
and $819,764 on the Pacific side. After June 30, ot her 
vessels  were chartered or purchased, increasing the 
total tonnage to 111,099 tons, and the carrying capacity 
to 25. 000 men on the Atlantic, and to 61,287 tons and 

20. 000 lIIen on the Pacific. Fourteen ships, aggregat
i n g  61. 298 tons, were purchased for $5, 431, 000 ; includ
ing other vessels and l i gh ters bou ght, the qggres-ate 
expenditure on this aecount was $6 , 476, 300. 

• • •• • 
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THE DANILEWSXY DIRIGIBLE FLYING MACHINE. 
'Ve h ave been favored by Dr. K. I. Danilewsky, of 

Charkov, Russia, with some . p hotographs of his d irig· 
ible flying machine and notes of various expe riments. 

This balloon-flying machine is based on the hypoth
esis that if a man's strength, in proportion to his 
weight, is not sufficient to raise him iIi the air, he can 
raise himself if part of his weight is subtracted. By 
the use of a balloon fi lled with hyd rogen the weight 

J t itutifit �tutrit·au. 
grass was covered with the ejected seeds and skins of 
these berries, all  of the pulp having disappeared, while 
the skins were as bright and fresh as when they were 
swallo wed, showing they could not have passed thro ugh 
the alimentary canal. Each of the pellets was flat 
and round and about the size of a ten cent piece. The 
birds were constantly flying to and fro between 
the adjoining woods and the park. Excessive drought, 
by decreasi ng the supply of their ordinary food, was . 

L DECEMBER 3 1 , 1 898• 
poisonous parts of foods by birds is an interesting sub
ject for observation and experiment. Possibly some 
of our readers may have noted instances of the same 
kind. 

• It • • • 
Education of Electric Motor Cabmen. 

The use of electric carriages is greatly increasing in 
Paris, where they now ply regularly for hire. The 
company has secured a tract of land out in the country 

of the man is eliminated from 
the problem, and he can use 
all his efforts to propel and 
steer the balloon Which sup
ports h im. Our engravings, 
w hich are made from direct 
p hotographs of the balloon 
in mid-air, show the relative 
size and form of the great 
wings, w h ich are 16 feet long. 
In order to utilize the whole 
power of the wings for pro
gressive movement, it is neces
sary to rise high in the air, 
and then the wings can be 
placed at 90° without any risk 
of descending. In the latter 
case, . to keep the machine 
from descending, it is better 
to open the parach ute. On 
October 8, 1897, some 25 as
cents were made in an hour 
and a half. O t her ascents 
were made in the spring and 
summer of 1898 with good 
success, the balloon being 
turned round and round re
peatedly. The size of the 
wings was decreased to 1 1 %  
feet and the working surface 
was increased. At a height 
of 280 feet the balloon was 
kept immovable and was 
turned around in the air sev

DANILEWSXY'S DIRIGIBLE FLYING. MACHINE, SliOWING WINGS. 

and would-be motormen are 
req uired to travel up and 
down this tract of land until 
they are proficient in the 
management of the electrical 
vehicles. The road at differ· 
ent places is constructed of 
different material , as asphalt, 
macadam, wood, and stone. 
Various obstructions are put 
in the way, such as baby car
riages, pedestrians, bicycles, 
etc. These are made of thin 
boards and are painted to re
present the various obj ects. 
They are held in place by a 
stay or prop, and the motor
man IS required to circulate 
around them u ntil he becomes 
proficient in managing his 
vehic le. This is an excellent 
idea, and it is to be hoped 
the same thing will be in use 
here when the horseless ve hi ·  
cle comes into more general 
use. Notw ithstan ding t h e  
fact there are many electrical 
vehicles plying in the city of 
New York, there have been 
few if any accidents by them, 
which shows that our dri vers 
are at least as careful as their 
French brethren. In the re-

eral times. It was fou nd that the balloon must be evidently the cause of their taking the berries at such 
inflated wit h fresh hydrogen every seven or eight days. an early period as September. The next bit of evi-

While such experiments do not solve t he problem of dence which the correspondent obtained was when he 
a really practical flying machine, which can go for miles discovered a number of similar pellets consisting en
without descending and can be managed at will, stil l  tirely of seeds and skins of yew berries, the former be
they show that inventors are on the right track, and ing a bright green and the latter as scarlet as when 
our government has done Wisely in appropriating they were on the tree. In one of these pellets he 
$25, 000 for experiments on the subject under the direc- counted twenty or more seeds'. The real difficulty in 
tion of com petent scientists who w i l l  guard against the accepting this explanation is that, so far as we know, 
wasting of money on the exploitation of freak deVices. , no one. has actu�IlY

. 

seen the birds eject the seeds. 
• ' . I • Two fnends of hIS came very near seeing the aCCOIll-

Are Bi rds A ft"ected by Eating Poisonous Food 1 plishment of this process. A thrush was seated under 
There is a great. difference of opinion on this sub- a yew tree going through violent contortions, its wings 

ject. W hile some maintain birds do not eat fruit drooping on the ground. rhey thought it was ill, but 
which is poisonous, others hold they eat only the sur- it flew away strongly as if nothing was the matter. 
rounding pulp, as the berries of taxus, which is per- Another correspondent of Nat ure saw t h rushes feeding 
fectly harmless, whereas the seed is very poisonous. freely on the berries of the Daphne mezereon, an u n .  
Others, again, have maintainecl that they d o  n o t  eat doubted poisonous plant. 
sufficient to be poisoned. A recent num ber o f  Nature In this i ustance there is 

I 
I 

THE WINGS RAISED IN MIDA.IR. 

contained an interesting letter on this subject in which little question that they ejected the seeds. He said 
the views of a number or writers are presented. The they were so stupefied that they apparently might 
correspondent of this journal states that he believes be taken with the hand. Another writer found that 
the birds eat largely of these berries, both the pulp pheasant,: were killed by eating the leaves of the yew 
and seed, and they very shortly afterward eject the tree, and similar instances have been recorded. Every· 
seeds and skins by the mouth, thus avoiding the one is familiar with the manner in which owls dis· 
poisonous substance. He states that w here a number gorge the fur and bones of mice and the skulls of small 
of thrushes fed on the berries of Pyrus aucuparia, birds-a habit which is shared by all  the raptorial 
for at least a square wile of ground every patch of birds. The habit of ejecting the indigestible and 

cent severe storm in New 
York electric carriages succeeded in getting along 
rapidly when the ordinary cab could only proceed at 
a snail's pace, which may be regarded as a genuine 
victory for the electric carriage. 

• .  " I "  
To O u r  Subscribers. 

The present issue of the SCIENTIFIC AMERICAN is 
the fifty-third n u m ber of the year, so that our sub
scribers really receive an extra copy gratis. With this 
issue doubtless m any SUbscriptions will expire, and we 
request such of our readers as have not already done 
so to remit at once, so that there will be no break in 
their receipt of the SCIENTIFIC AMERICAN. We cease 
sending the paper immediately on expiration of the 
su bscription, a s  we feel that this is fairer than'  to con
tinue sending the paper and collecting for it at a sub
sequent time, as is done by many periodicals. We s h a l l  

. i 

WINGS DEPRESSED. 
be glad to send a sample copy of our SUPPLEMEN'l' to 
any of our readers who may not be familiar with it, 
and our combined rate for the two papers places the 
SUPPLEMENT, the most valuable paper of its . kind in 
the world, within the reach of all. . . . ' . 

SWEDISH doctors have no fixed charge for their 
services. Patients are expected to pay in proportlion 
to their ability. 
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M IMICRY IN THE EGGS OF FISHES. 

BY CHARLES F. HOLDER. 
The study of the protecti ve reselll blances among 

an i m als is  a field of n o  l ittle interest, well illustrating 
t h e  mar velous devices of Nature for the protection and 
perpetuation of life. 

This is well shown in the eggs of fishes, which seem,  
i n  some instances, to be almost endowed with a special 
sense, enabling them to avoid their enelllies and reach 
t he seclusion n ecessary to their safety. 

The accomplishIllent of this is attai ned by a remark
able i mitation on the part of the 
egg', or egg-case, to plants of 
t h e i r  various parts. All i n terest
ing, i n deed stri k i n g, e x ample of 
t h is is seen i n  the accom pany
in::r i llustratio n ,  w h ic h  shows the 
e::rg-case of a pec u l iar s hark and 
all egg-case broke n ,  the youn g 
s h ark being in t h e  act of escap
i n g. Thil shark w h i c h  prod uces 
the egg is  a llIember of the Cas
traci onidre ; about twenty-five 
genera being k nown, of which 
twenty-two possess a special i n
terest to geologists as having 
l i ved previous to the oolite. But 

" itutifit �mtti.tan. 
its length. the wings presenting a convex surface to the 
ai r. The covering was light paper and the frame cover 
weighed b u t  a few ounces. Experiments showed that 
even this small kite had good poi nts for either single or 
tandem flying. Flown in tandem with two moderate 
sized Eddy kites at an elevation of 1 , 500 feet, the Illain 
Hne was carried up at an average angle of forty-five de
grees, and sometiIues as much as seventy degrees. This 
kite was, of course, too frail for anything but a gentle 
breeze. 

The next kite was built of solid wood sticks, and 

Elevator Air CU8blon8 In a Hlg .. Omce Bu ilding. 

Even with all the experience and skill which have 
been devoted to the study of elevator safety appliances, 
with the best material and workman s hip, with the 
most rigorous and continuous systems of inspection, 
and with competent persons in charge, yet passenger 
elevators sometimes fall and cause more or less seri o u s  
accidents. The manufacturer of elevatol's uses t I l (' 
best and most efficient safety devices he can obtain t o  
control t h e  movement of the car a n d  t o  surely arrest i t  
if a certain speed should b e  exceeded. T h e  very 

nature of his busi ness compels 
him to do this, because the result 
is financial embarrassment to 
him if h i s  elevators drop occa
SIOnally. This  applies w ith equal 
force to owners of buildi ngs, 
who would h ave difficulty i n  
securing tenants i f  the elevator 
apparatus were su spected of 
bei n g  dangel'Ous. Man y even go 
beyond the purely mechan ical 
de vice and i n t roduce a pneu matic 
arrangelllen t as a last resort, only 
to be bro u g h t  i n to action w hen 
all else fails. 

a few years ago the fish was 
o n l y  known by fossil  for illS, but 
fi n a l l y  a I h- ing specimen was 
caught at Port Jackson, Aus
tral i a, showing t h at th i s  "ancient 
and fish -l ike form " had en(j u red 
u n t i l  to-day. Anoth er specimen 
was soon d iscovered in the waters EGG OF THE SHARK, SHOWING THE YOUNG EMERGING. 

The air cushion, located at th e 
bottom of an ele vator shaft, pos
sesses peculiar i n herent advant
ages w h ich can n o t  be gainsaid. 
First, and most essential, it is 
always read y to perform i ts work 
instantly, and to do it succ .. ss
fully, under all cond i tions.  ( ) f 
itself, it cannot get o u t  of o n l .:r. 

() f Californ ia and d .. scri bed as 
Uy ropleurodus frau cisci , t h e  sin gular l:hark w hose 
egg-case is fi gured. It is a small  fish , rarely over- t h ree 
feet in lengt h ,  beau t i fu lly m arked, having a horny 
spi n e  in frout of each dorsal fi n .  

T h e  shark i s  a sl uggish creature, o f t e n  seen l y i n g  
asleep or dorluant in crevices in t h e  rocks, and occa
sionally caught i n  seines. 

T he eg'gs al'e deposited in a black or dark case which 
takes the form of a perfect spiral, and looks exactly 
like a leaf of kelp or weed folded up, i mitatiug t h e  
weed not only in form and s hape. but i n  color. This is 
deposited by th e shark amid the kelp beds, wh ere it 
cl ings to the leaves by the edges .of the spirals, and i s  
thus prevented fro I I I  washing ashore. A more perfect 
m i m i cry it would be i m po ss i b le to i magi ne. 'V hen the 
you n g  shark at.tain s  its max i m u l Il  size with i n  the egg. 
it b ursts open or forces the end of the pseudo leaf and 
s wims away to become the victim in many cases of 
p redatory fishes. Another shark o n  the Pacific coast has 
an equally remarkable egg. It is dark, barrow-shaped, 
w i t h  four long te ntacle l i ke handles wh ich grasp the 
s u r ro u n d i ng weed, and cling to it ; not m erely prevent
i ng the egg from floating ashore, but p resenting a 
perfect case of mimicry, the egg resemhli l 1g  a leaf so 
perfectly that it is often passed by 
by the closest observer. 

Man y  of the eggs of fishes are al
m ost i nvisible,  and float upon the 
s u rface. Those of the remarkable 
fish Anten n a r i u s  dot the leaves of 
the kelp, m i n u t e  w h i te bal l s, which 
are taken by the novice as some 
i n teresti n g  li me-secreting animal. 
The long, grape- l i ke, conspicuous 
eggs of the hag fish are fou nd among 
t h e  kelp in certai n localit ies and 
bear a remarkable reselil b lance to 
the floats of the weed , and i n  t h i s  
manner escape detect i o n .  Many of 
the egg-cases of sharks i l lustrate 
the (efforts of Nat ure to protect her 
own .  Some are adorned w i t h  bar
bels t h at resemble the s m all leaves 
of the sea weed . in w h i c h  they are 
deposited, and al l have t h e  exa�t 
tint and color of the objects about 
them. 

.. . .  
SCIENTIFIC KITE FLYING. 

For se\'el'al years past, the I l laking 
an d fl y i n g  of k i tes u pon sci e n t i fic 
p r i n c i p les h as been recog n i zed by 
many a m ateu rs. 'Ve have al I'ead y 
on several occasions i l l u s trated the 

the cells werf>- covered with man ila paper, and t h e  
wi ngs h ad a li p read of 4 feet. T h i s  k i t e  weighed aile 
pou nd and (l id fulty as wel l  as the first.. It  presented 
12 feet of flying s n rface and had a p u l l  val'y ing from 3 
to 6 pou nds in a moderate w i nd. Later i n  the season 
k ites 4, 5, and 6 feet in height were built., and they 
were covered with paper or cam bric, cloth bei ng 
more suitable for h igh velocity. The largest two·cell 
kite was 7 feet h igh, and weighed 6 pounds. This kite 
was flown many times singly, and i n  tandem with 
lighter ones. In a breeze blowing 1 2  to 15 m i les an 
hour, the tension was from 20 to 30 pounds. T he last 
kite of the s eason measured 14 feet from w i n g  to 
wing. 

. There were three cells, one at the top, one at the bot
tom and one m idway between the other t wo, each cell 
being covered w ith a stri p of cambric two feet wide. 
The whole structure was stiffened by many diagonals of 
heavy twine. and it weighed 15 pounds, a n d  presented 
a flying surface of 1 70 square feet. This k i te was 
flow n  with a 3- 16-inch rope, running from a windlass. 
The kite rose steadily,  fl y i ng at a high angle until over 
three-quarters o f  a mile of " ope was reeled out. It 
was in the air contin uously for six hours, and reached 

Ed(ly kites and the ex periments of VARIOUS TYPES OF MODERN KITES. 
Lie utenant 'Vise and Mr. Hargraves 
al'e also well kno wn.  Both · the Eddy k i t e  and the an alti tude of nearly 2, 000 feet, and proved very effi
box kite have great e ffi ciency, but Mr. 'Varren H. cient.  The o n ly difficulty in handling resulted from 
S m ith, of Pontiac, Mich . ,  w rites us that h e  h as the great tension of from 100 to 150 pounds, and the 
d e vised a square box kite wh i ch is  s n perior to eith er. i n efficiency of the reel to wi thstand a heavy strain. 
l'liI'. Smith's box k ite has the flyin g' bridle on one Mr. S m ith's conclusions are that, in general,  it is  better 
corner and has its flying s u rface greatly i ncreased for each k i te to be attached to the llIain line by its own 
by a pair of fixed triangular wings, t h lls  making string, 100 feet or more in length, as it  will  then fly 
the entire width somewhat greater than the height at the l lIost effective angle. Kite fly ing i s  an i nterest
of the frame. The fi rst k i te of this 80rt. was only aO i n g aud exciting sport. and dOU b t less many amateurs 
i nches h i gh and 38 i n ches wide, with t h e  w i n g  piece will  m ake kites this winter for use during the spring 
bent back to a depth of bow equal to one-tenth of and summer. 

since, practically, it is only a h u le  
into which someth i n g  may drop, some tillle. \V h e t ll P l '  
the ('ar dropped o n e  or twenty stories, i ts m O \'emel 1  t 
wou l d  cease, not sudden ly,  b u t  grad u a l l y, a lItl w i t h
o u t  shock.  The fi rst cost of t il e  air cushion is s l lI al l  
and the outlay for its  mai n tenance n i l .  It occu pies 
space not otherwise valuable. All  thi ngs consid ered,  
i t  is  d i ffi c u l t  to understand w hy it is  not more widely 
employed. 

One of the most extensive and elaborate applicat i o l l s  
of t h e  elevator air cushion i s  t o  b e  found i n  the E I Il 
pire b u i l d i ng, New York. The b u i l ding is a twenty
story office building, recently completed, and pro v i d ed 
with all the most modern appliances and conveniences. 
There are ten elevators, of the h igh speed hyd rau l i c  
type, arranged i n  two grou ps o f  five each. W h ile n i n e  
o f  t h e  ele,'ators are distinctly lfor passenger service, 
one is more powerful and is capable of lifting safes 
weighing 8, 000 pounds. Each shaft is entirely inde
pendent from the floor of the third story to the bot
tom, an d is i nclosed by walls which are not perforated 
except by the door openi ngs. This forms the air 
cush ion proper, w h i c h  is  about 50 feet i n  depth.  T h e  
doors of the mai n floor and of the second floor are in 
t.wo parts, w h i c h  :;I ide in  recesses i n  the wall. These 

are of bronze and of ample :;trength 
to l'esist the air pressure that w o u l d  
come upon them if a car should fa l l . 
The usual open iron work is e n t i re l , 
absent on these two floors, � ( ) I i ( :  
mason ty replaci ng it. T h "  car� 
have also been strengthened w i t h  
t h e  view of resisti n g  t h i s  pressure. 
The shaft walls are battel'ed for a 
short distance below the t h i rd -story 
floor. The shaft at this point is  10 
i nches wider than t h e  bottolll, the 
batter extending j u st below t h e  
second floor. T h i s  provides a grad u 
ated a i r  escape a n d  adapts t h e  c u s h 
i o n  to any fall which t h e  c a r  I l lay 
make. The cal' fits more close l y  i n  
t h e  lo wer portion of t h e  s h aft., t h e  
walls of w h ich are vertical .  It  has 
been est i m ated t h at the ai l' cushion 
should be i n  proport ion of 1 to 6 o f  
t h e  travel ; i n  t h e  p resent i n stance 
the cushion is 50 fe .. t ami the travel 
287 feet. I I I  t h e  botto lll  of each 
shaft is  a suction vah'e which 
opens i nwardly as t he car ascends, 
th u s  preventiug t h e  VRC U U TII which 
wo uld resn l t  fro l ll t h e  cal' l eavin g 
the cushion. There is also an 
escape valve, which opens ont-
wardly into the atmosphere. I t 
is so adjusted as to sustain t h �  

weight o f  a cal' under ordinary conditions, but w i l l ,  
i n  case o f  accident., relieve the cush ion o f  u n d u e  
pressu re when t h e  car falls. It has been calculated 
that the pressu re i n  t.he air cushion, if a car sh ould 
fal l from the top, would be 3X pounds to the square 
i n c h .  

O n  J uly 1 8 ,  a car weigh i n g  2, 000 pounds was dropped 
from t h e  t wenti .. th story. The efficiency of the 
cush ion was sho w n  bv the fact that t h e  eggs and in
candescen t  l a m ps ca�ried upon the floor of  the car 
were uninjured.-Iron Age. 
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Coal Cor the Navy. 

The subject of coal for the navy has been of great 
importance since the war with Spain began, not be
cause of danger to the vessels themselves, as was so 
strongly suggested in the recent cuse of spontaneous 
com bustion in the bunkers of th e  battleship . •  Oregon, " 
at the New York navy yard, but because of the appre
hension that enough might not be obtained for the 
ships, in  view of the effect of the nt'lutrality laws. This 
q uestion has been recently discussed by The Evening 
Post, from which we glean the following facts. There 
was n o  apprehension felt that there would be any 
famine in anthraci te, of which the United S tates is, of 
course, the great prod ucer ; but inasmuch as nearly all 
the vessels of the navy are fitted with boilers and grate 
bars for the use of bituminous o r  soft coal, the problem 
was one that was feared might become vexatious, as the 
vessels would have to ret urn to the United States or be 
supplied from colliers at sea. The sit uation was par
ticularly embarrassing for Dewey's fleet, and for the 
.. Oregon " and tor the vessels of Schley's command 
when cruisin g  in search of Cervera's fleet before it was 
safely locked up at San tiago. This  is a great argument 
for coaling stations at a distance from home ports. 

Recently the Anthracite Coal Association has made 
strong efforts to have the navy introduce that variety 
of fuel, without apparent snccess. It is claimed by the 
officers who were in the fleet that destroyed the SpanisJ;.i 
vessels at Santiago on July 3 that it  was the excellent 
American soft coal that enabled them to bring the ves
sels u p  to their highest efficiency, and that if the Ameri
can ships had been using anthracite coal and the S pan
iards bitullli nous, the latter would have gotten away 
from the American fleet. The subject of the relative 
values of anthracite and bituminous coal for the navy 
has been a matter of careful inquiry by the Navy De
partment for years, and a recent report says : 

steaming, since the fires quickly attain their maxi mum 
efficiency, instead of, as with anthracite, being. almost 
inert for t wenty min utes or more after each coaling. 
In short, the board is of opinion that this quality is so 
valuable in a naval vessel that it almost precludes the 
em ployment of anthracite in time of wa.r, in favor of 
more free-burning coal, and that it has considerable 
ad vantages in time of peace also. " 

A n arrow escape from disastrous fires in several war 
ships from spontaneous ignition of the coal would sug· 
gest that it was a very dangerous cargo. The examin
at ion into the causes of the spontaneous ignition on 
board ship shows that it is due primarily to the absorp
tion by coal of the oxygen of the air. This raises the 
temperat ure of the coal and this augments the rate at 
which the oxygen is recei ved. The increase of telllpera
ture so caused is rarely sufficient in itself to bring about 
spontaneous ignition in coal, but the oxygen itself be
comes chemically active and in bituminous coal it com
bines with hydrogen and carbon, further raising the 
temperature, and if such action takes place in the cen
ter of a heap of small coal, a sufficient quantity of air 
being supplied, spontaneous combustion will probably 
follow. T he introduction of high steam pressures, with 
the consequent increase of fireroolll temperatures, has 
been followed by an increase in the number of cases of 
spontaneous ignition on ship board. It is also claimed 
that the pyrites in coal plays an im portant part in 
promoting spontaneous combustion. 

Coaling stations have often been a subject of serious 
consideration, and the navy is now about to establish 
one at Pagopago, Sa.moa. This is the only landlocked 
port of refuge in the Samoan group and it is the best 
harbor among the islands of the Pacific. The war 
with Spain has demonstrated that coal is a contraband 
of war, and in time of war, when away from their 
home ports, United States steamers are practically use
less for fighting purposes u nless t hey can obtain coal 
from their col liers ; so that coaling stations at various 
points are not only important, b u t  are absolutely 
necessary. 

food manifested by modern com m u nities is altogether 
out of proportion to their present requirements. Many 
indications point to the gl uttonous consumption of 
meat, which is such a characteristic feature of this 
age, as likely to be especially harmful i n  this respect. 
Statistics show that the consumption of meat has fOt' 
many years been increasing by leaps and bounds, t i l l  
it n o w  h a s  reached the amazing total o f  1 3 1  pounds 
per head per year, which is more than double what it 
was half a century ago, when the conditions of life 
were more compatible with high feeding. When ex
cessive quantities of such highly stimulating forms of 
n utriment are ingested by persons whose cellular me· 
tabolism is defective, it  seems probable that there lllay 
thus be excited in those parts of the body where vital 
processes are still active such excessive and disorderly 
cellular proliferation as may eventuate in cancer. No 
doubt other factors co-operate, and among these I 
should be especially incli ned to name deficient exer
cise and probably also deficiency in fresh vegetable 
food. "  .. . . . . 

The Current SuppleDlent. 

The current SUPPLEMENT, No. 1200, marks the end 
of the forty·sixth volume of this unique publication, 
which was started twenty-three years ago. It contains 
many articles of exceptional interest. . .  Games Among 
Crimi nals and Savages " is a paper by the great crimi
nologist., Prof. Lombroso . . . How to Grow Mushrooms" 
is  an illustrated article giving govern ment directions 
for growing them. It  is ful ly illustrated. .. Roentgen 
Rays " is another original memoir by Prof. Roen tgen. 
.. The Engi neer and His Work " is the presidential ad
dress of Charles Wallace H unt, deli vered before the 
American Society of Mechanical Engineers. .. An 
Outline of the History of Geological Societies of 
America " completes this very interesting paper. 

C ontents. 

(Illustrated articles are marked with an asterisk.) 

.. When it is considered that no wadays. one fleet 
under full  steam might be alongside of another at 
anchor in a l ittle more than an hour after they sighted 
each other, it will be seen that, even u n der heavily 
banked fires of anthracite, the fleet at anchor wou ld 
be at a greater disad vantage for maneuvering ; wh ile 
with low and dirty fires, or with cold boilers, the de
struction of that fleet could only be prevented b y  means 
extraneous to itself. Promptness of ignition may also 
be of vital importance on a lee shore, or in a sudden 
gale in a harbor, and u nder other ci rcu mstances. Nor 
is it  in emergencies alolle that rapid ity of ignition is 
useful, for it gives much mOI'e uniform action in all  
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In England four and a half times as many people 
die now froUl cancer as half a century ago, and no 
other d isease can show any thing like such an immense 
i n crease, W. Roger Williams says in The Lancet. 
.. Probably no single factor is m ore potent in determin
ing the outbreak of cancer in the predisposed than high 
feeding. There can be no doubt that the greed for 
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RECENTLY PATENTED INVENTIONS. 
Agricultu ral IDlpleDlent!!. 

HILLSIDE OR REVERSIBLE PLOW.-EDSON C. 
ROBINSON, Cauandaigua, N. Y. A simple and durable 
jointer has been devised by this inventor, which is  of du
plex form, and is made in one piece, one point heing a 
duplicate of the other, occupying, however, a reversed 
position, while the moldboards are in the same horizon

tal plane. An effective aud light reversing device is also 
provided and a means whereby the jointer-standard will 
be inr,liued usually in a forward direction, the inclina
tion permitting the jointer's being reversed at the rear of 
the standard, according to the direction of the inclina· 
tion. A frog-box is likewise provided, which receives 
the pivot-post on the beam, and which obviates the pres
eut necessity of frequently removing the frog. 

LAWN-MOWER.-MARK N. CORMACK, New York 
city. The mower of this inventor is provided with a 
series of separate individual cutters traveling in a contin
uous endless line and disposed iu two oppositely moving 
runs. situated one above the other, ,iu direct con
tact wilh each other, so that the edges of the cut
ters move directly past one another to perform the 
cutting. By the peculiar construction of the cutters, it  
is possible to cut grass of any height without danger 
of clogging the machine. 

Hieycle-A ppUances. 

SPROCKET-CHAIN. -CHARLES J .  COOK, New York 

Electrical Contrivances. 

LAMP.-WALTER S. DOE, Jersey City, N. J. This 
invention is an improvenment npon a lamp patented by 
the same inventor. The improved lamp has a battery
jar formed with one or more cells, each containiug an 
exciting fluid. A cathode in the form of a hollow per
forated cylinder of carbon contains a suspended perfo
rated tube of non·conducting material, within which 
tube an anode is adapted to be dropped. A contact-wire 
is held in the tube, and on it the anode rests. The con
tact-wire and the cathode are connected with the fila
men t of the electric incandescent lamp . 

E ngineering IDlproveDlents. 

LINK VALVE-GEAR.-JOHN A .  ROST, Axtell, Neb. 
The purpose of this iuvention is to provide a link valve
gear for steam engines, which 

·
Is arranged to produce a 

complete center action · hy placing the eccentric and 
valve in a true line at all times, thereby preventing undue 
friction and pinching of the parts under heavy pressure. 
'l'he valve-gear is provided with a yoke ·adapted to be 
r/USed or lowered. '1'0 a link made in sections fastened 
together, trunnbns are secured and mounted to turn in 
bearings on the yoke. Link·blocks fitted to slide in the 

link are connected with the valve-stem. Lugs projecting 
from the link are adapted to receive the pivot·pins for 
the eccentric-rod heads. 

Mechanical Devices. 

way before the approach of a train, and to open the consequently, is not jammed against the ribs of the roll. 
crossing after the train has passed. The apparatus con- The ruIl is thus permitted to revolve 1t�etr with me for
sists of two principal parts: an improved operating me· ward movement of the cloth. 
chanism which is provided with a bar so placed as to be DRESS· STIFFENER. _ MINNIE T. SELLERS, New 
engaged by the tread of the wheels, and a noyel gate or York city. Stiffeners made of wire, reed, or whale 
closing mechanism, which is operated by the bar through bone are objectionable because they become easily 
the medium of connecting mechanism. The gate being broken and the projecting euds are liable to tear the 
entirely automatic in operation, dispenses with the use of clothing. The present stiffener, in order to be free from 
a gateman, aud thus removes the danger of accidents reo these faults, is made of a facing of fabric to which a 
suiting from the carelessness of the men placed in charge strip of hairdoth is secured, having one edge folded 
of the usual railroad-crossing gate. upon and extending partly across the maiD portion of 

RAILWAY TIME·SIGNAL.-HENRY J. WEMETT, the material. A greater rigidity is thus obtained at one 
Lima, N. Y. In this improved device a signal is ope- edge of the stIffener than at the other, whereby a .  skirt 
rated in such a manner that it will clearly indicate to an may be made to hang better than would otherwise be 
engineer what length of time has elapsed since the pre- possible. 
ceding train passed a certain point. The sigual com- LOCKING DEVICE FOR TELESCOPING-BOXES 
prises a clock·mechanism adapted to be mounted adja- -OLIVER B. HICKS, Chicago, Ill. '1'his i nvention .eek 
cent to the track. The mechanism Is provided with an to prOVIde an improved locking deVICe for telescoping 
easily visible clock-face and dial, and with a hand which cases such as are used by commercial travelers. The 
may be freed from the clock-mechanism and returned to device comprises a combined ratchet and guide plate; a 
zero by the action of a trip operated by a passing train. I casing having a sliding engagement with the guide; a 

CAR-COUPLING.-WlLLIAlIl C. SHAW, White Plains, bolt fitted to slide in tbe casiI,g and adapted to engage 

Md. The improved pivoted jaw-coupler patented by this the ratchet-plate ; a spring.pressed lever enraging th 
inventor has a lateral shoulder and a coupling hook pivot- bolt to withdraw it; a finger-piece to actuate the lever 
ed on one side of the draw· head. A locking or safety cateh and a locking.lever actu ated by a key and arranged to 
is pivoted on the opposite side of the draw-head, adja· swing into the path of the bolt to lock it against with 
cent to the shoulder, and is adapted to engage the coup- drawa! . 
ling hook. Uncoupling Is effected hy the use of Ii lever BOOK - SHELF BLOCK - CASE. - ADELBERT E 

and rod witbout difficulty or danger, and the coupling FOUTCH, New York city. The case is especially de 
devices may be set in position to hold them out of actiou signed to receive photographic views, and is so con 
by the same means employed in uncoupling. The car- structed that it may be used as a book-shelf block to 
coupler is designed automaticaIly to couple cars on the hold books in place. The case has an unbroken front 
sbortest curves as easily as on straight tracks. wall and is open at the rear. Drawers are mounted in 

RAILWAY-CROSSING SIGNAL.-JoHN D .  TAY- the case and may be withdrawn from the rear. A spring. 

city. The bicycle sprocket-chain patented by this in- REGISTERING DEVICE.-JESSE ALEXANDER, New 

ventor is especially designed for use on bicycles, and has York city. This register is especially designed to be 
alternate block and plate Iin kJ5. The block-links have applied to type. writel1', in order to show the number of 

oil. cups, by means of which every pintle can he lubri. folios written. The register is �Iso applicable to all 
cated. The chain may be readily separated, and is so other purposes m which it is desired to keep a conseeu_ LOR, Chillicothe, Ohio. This iuvention seeks to pro

contructed that the parts run easily without undue fric-
tive couut. The spaci�g.bar of th<; ty�e.wdter is made vide �n automatic alarm:signa] to he placed at a railwa!-

. . to actuate a finger, playmg over a regJstermg dull, through crossmg, which signal will sound an alarm when a tram 

actuated presser· plate is h inged to the upper front edge 
of the case and lies over the top thereof to engage the 
shelf above the case and to hold the case in place. The 
presser-plate has Jianges at its side and rear edges, 
which flanges project dowu outside of the upper portion 
of the case. When in place, the case cannot be distiu 
guished from the nsual book· shelf blocks. 

tlOn. 
the medium of ratchet wheels and levers. By pl"€ssing is approaching the crol!Bing ; bnt only when the train 

FOOT-PROPELLED VEHICLE.- THOMAS H. BROS- down upon the central spindle, the locking devices are is actually approaching and not when it is standing 
NIHAN, Livermore Fails, Me. This vehicle is a tricycle, thrown out of engagement with the registering mechan- I or hacking. The invention consists In the novel 
having

. 
a frame in the front end of which a steering II ism, thus enabling various springs to return the register- arrangement of a signal-soundiug mechanism ; an 

wheel IS fitted. On an axle c arrIed by th: re� end of mg mechanism to its initial position. open track-circuit at one side of a crnssinl: ; a re-
the frame, wheels are mounted, one of whIch IS fixed 

I 
. d sistance connecting one portion of the track-circuit 

and the other loose On the rear of the frame a seat is LOCK. - ALBERT E.  ORMOND. Wmnlpeg. Cana a. . . . . h . 
The purpose of this inven:ion is to provide a lock w bich with another. the reslstan� diIDln.ls�mg as t ey �p. 

mounted. Crank-shafts in front. of the axle are pr?vided 
rna be freel operated b, tbe knob at the inner side of proach the crossing ; a prImary COli m the track-clr· 

WIth gear-wheels, one of whIch meshes WIth a pmlOn on y y , cnit ; a secondary colI operating by an induced current 
the axle. A clutch on the axle carries a pidon in mesh th

.
e door, but whic

. 
h can

. 
not be operated. hom the 

.
outs

.
ide 

h i d t d b t from the primary to actuate the signal ; and another pri-
with the other gear.wheel of the other crank . shaft. Arms WIt out first ma

.
mpu atmg

. 
a pre e ermllle corn ma

.
lOn . 

Th I k f t hed t hi d k mary to bring the signal to rest. 
are pivoted at their upper ends to the frame below the 

e oc compnse� a senes 0 no c um er- IS s, 

rear portion of the seat, Links connect the arms with 
means for Impartmg a

. 
step-by-step rotary movement to 

the cran k-shafts. Two pairs of foot-levers are pivoted the tumbler dISks, a sp�mg. pressed dog controlled by the 

at their lower ends to the forward part of I,he frame tumbler, a bolt-actuatmg plate. an outer knob, a clutch 

and project up in front of the seat. Links connect the 
operated 

.
by a m

.
o."eme?t of the dog to put the

. 
outer kno b 

foot-levers and arms. m opentive pOSItIOn ':lth the plate, and an mner knot> 
having connection WIth the plate, whereby the bolt may 

STEERING-GEAR.-ARTHUR DOYLE, Seattie, Wash. 
The steering.gear forming the subject of this inventioll 
comprises a trans\'erse fixed bearing� a slide mounted to 
slide thereou ; and a link pivotally connected with the. 
slide, and attached to the fork, and made in telescoping 
parte. When the slide is sbifted to turn the Wheel, the 
rider, by clamping both the slide and the bearing, can 
readily lock the sUlle in plllce uD�iI tile turn has been 
made. 

be operated by rotating the inner knob. 

H ail way-Appliances. 

AUTOM ATIC HAILWAY-GATE.- DoSITHE BER
N ARDIN. St. Eustache, and ZENOPHIL"E PATTENAUDE, 
Winni peg, Canada. 'I'hese inventors have devised an 
apparatus which is automatically operated by a railway

train or ile motor to ciol'e a bighway-crotl8ing ot a 1"l1li-

MIHCeIlaneolls I nvelltions. 

TEMPLE FOR LOOMS. - PATRICK DUFFY, New 

Bedford, Mass. By means of this invention, cloth may 
be drawn lon!!itudinally and kept properly extended in a 
transverse direction to permit the filling to be properly 
beaten in hy the lay without injury to the cloth and 
without danger of the selvage's chafing. A ribood roll 
is employed, which turns but does not slide axially. On 

this roll a ribbed 100Re cover is superimposed, between 
which and the roll the fabric plll!�es. The cover auto

matically adjusts itself according to the pull on the cloth 
and its thickness. so that there if' no strain on the loose 
cover when palling tran8ve1'llely On the clotll. The cloth. 

NON· REFILLABLE BOTTLE. - EDWIN W,LBUR, 

Newport, R. 1. In maki ng non-refillahle bottles aftc 
the design of this inventor, a valve-seat is formed in the 
hottle-neck, and a ring is tltted above the valve-seat and 
proVIded WIth a central cup proJectmg down wlthm the 
ring and connected with the upper portion of the ring 
by anns . A ball is adapted to be seawd in the valve

seat. The hall will drop into the CLIp whenever the 
bottle is turJ:ed up. When the bottle is turned right side 
up, the ball will drop into its seat and prevent the eu
trance of all liquid. 

};'ENCE-POST.-ARPHAD SNELL, Tice, III. The pur
pose of this inventiou is to provide a clay fence·popt and 
a simple means for securing the wires thereto. The 
fence-post is provided with a series of transverse 
notches and an opening below the lowermost notr.h. A 
binding strip crosses the notches in the post and i. pro
vided with a flange at i ts lower eud, which flange entel1' 

the opening iu the post. A fiange at the upper end engages 
with the top of the post. Clamps secure the binding 
strip to the post. The wire which forms the fence is 

paeeed aloanll the end post between the post anll the 
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binding strip. and enters the notches or grooves. The 
wires are then twisted around the strands and the strands 
secured to the intermediate posts. 

AUTOMATIC WAGON-BRAKE.-ORION A. LITTLE. 
Oxford. Kans. To provide an automatically-operated 
mechani.m by which a wagon is made to stop when run
ning forward upon the horses. this inventor has devised 
a brake having a shaft with a gear thereon. An inter
me3hing gear is rotated from a carriage-wheel. A drum 
is loosely mounted on the shaft, and a spring·held 
clutch-mechanism is adapted to connect the drum with 
the shaft. A cable fastened to the drum is connected 
with the brake. and connections from the shaft-mechan
ism to the clutch separate the parts by the operatiou uf 
the draft-mechanism. The brake is applied by a for
ward motion of the wagon and is released by the terun's 
pulling forward upon the double-tree. 

GATE. - WASHINGTON CROSS. Roseland. La. The 
�ate of this inventor is mounted to swing on a vertical 
axis and is provided with a latch-mechanism and with 
devices by which the latch is operated in order to enable 
the gate to open. The devices in qnestion comprise an 
operating lever fulcrumed on the gate.spindle and hav
mg connection at one end with the gate. A bell-crank 
lever is mounted in the other end of the lever and is 
connected with the gate-latch. An anti-friction roller 
having stationary bearings is engaged by the spindle of 
the bell-crank lever. In opening the gate. a cord is 
pulled. whereby the spindle is turned to cause the bell
crauk lever to turn and release the latch. The gate will 
then be canted and swung opeu by gravity. 

ATTACHMENT FOR PAPER-COATING MA
CHINES.-WILLIAM H. WALDRON. New Brunswick. 
N. J. In this attachment. two brushes are adapted to 
have tbe web of the stock passed between them and to 
be driven transversely of the web. so as to treat the 
stock as it passes between the brushes. 

APPARATUS FOR HANDLING FABRICS.-HAM
ILTON K. PARRY. Lucas. Ohio. An apparatus on which 
rolls of fabric may be mounted. displayed. nnwound. 
and measured. has been patented by this mventor. The 
fabric is monnted between cleats on rods or rolls, is laid 
over a cutter-bar, and extended over a rack by which it 
may be profitably displayed. When it is desired to cut off 
a portion of the fabl'ic, the roll upon which it is carried 
is unwound. By means of a tape-measure carried on 
the frame of the apparatus, the fabric is measured. and. 
with the assistance of the cutter-bar and a knife. is cut 
from the roll. 

FIREPLACE-FENDER.-LoRENZO P. LEGG, Jeffer
son, Ga. This invention provides an improved fender 
adapted to be transferred from one fireplace to an
other. to be adjusted to permit free access to the fi ..... 
and to prevent the fiying of sparks. The fender has two 
side frames, each embodying a top rail and a bottom 
rail. Each bottom rail has a forwardly.extendin� hook 
and each top rail has a pivot. The front frame of the 
fender has two side bars rigidly j. i led by horizontally
extending front bars. each side bar having a slot in 
which the pivots of the side frames are received. The 
lower end of each bar is adapted to be removably en
gaged with the hooks of the bottom rails of the side 
frames. A keeper-sleeve slides on each top rail of the 
stde frames. The front frame and side frames are cov
ered with wire netting. 'fhe front frame may be rocked 
up when it is necessary to clean the furnace. 

GREAT CIRCLE COURSE-INDICATOR. - STEPHEN 
R. KIRBY. Ne w York city. The arc of a great circle be
ing the shortest distance between two points. navigators 
generally prefer to sail on snch an arc. From the many 
charts now in existence it cannot be readily determined 
by most shlpmasters on what cqurse they should sail. 
'l'he present device overcomes this difficulty. The appa
ratus consists of an equatorial arc connected with meri
man·arcs. The meridian_arcs are connected with a polar 
pivot, so that the meridians may be swung to any desired 
point. The polar pivot is also mounted upon a meri
dian· plane so pivoted at a point representing the center 
of the earth, that the pole may be swung in this meridian· 
plane to adjust the device for any latitude. Passing 
through a central point representing the ship's position. 
is a great circle arc which has a pivot located in the 
meridian-plane and extended toward the center upon 
which the plane IS pivoted. 'l'he distance between two 
points upon the arc of a great circle may be read from 
the great circle arc. 

ADJUSTABLE DENTAL RUBBER DAM CLAMP. 
-ARTHUR S. COOPER. McMinnville. Ore. The dental 
device patented by this inventor is provided with a 
clamp which will grasp and tightly hold the tooth to 
which it is applied, regardless of the location of the 
cavity. An adjustable arm can be employed in connec
tion with the clamp for working purposes, the arm and 
the clamp being adjustable vertically, laterally and to and 
from the tooth. 

THERMOCAUTER - LANCET. - Dr. WILLIAM H. 
BEACH, Bridgenorth, England. This invention provides 
an instrument which may be used for sur£jcal purposes 
and for pyrographic etching on glass. 'l'he working 
point of such thermocauters is usually made of platinum. 
and often adheres to the fused particles of glass. 
Iridium. being free from this objection, is used by the 
inventor in his instrument. An improvement is pro
vided by which the transmission of heat from the incan
descent point to' the hydrocarbon vapOrizing cham ber 
forming the handle of the instrument. is more effectually 
prevented than hitherto. In order that the mixture of 
air and vapor may be properly dosed. air is blown di . 
rectly into the passage leading to the combustion-cham
ber. without first passing through the vaporizing cham
ber. 

GATE.-WILLlAM A. WHITCOMB, Downs. Ill. This 
gate is provided with posts locate:l near the gate and 
carrying levers projecting at opposite sides of the gate. 
The levers are connected through links with the latch of 
the gate. By pulling upon one lever the gate is unlocked 
and opened ; by pulling upon the other lever the gate 
may be closed. Gates thus constructed are espccially 
adapted for farms and country-seats. 

PIN·HOLDER. - ALBERT E. ORMOND. Winnipeg, 
Canada. The pin-holder of this inventor is so con
structed that a strip of paper containing pins is auto
matically fed to bring the pins, one at a time, to a dlt!· 
charge-opening, through which they are forced by a 
lever. The device may also be used as a paper-weight 
for use upon deske. 

J t ieutifit �tUefitau. 
DOOR-HANGER.-RICHARD B. BROWNE, New York 

city. This invention is an improvement m means for 
suspendmg a door from a track-rail so 8S to permit the 
door to be readily moved along the track-rail. To this 
end an anti .friction, self-leveling door-hanger has been 
devised, comprising two spaced oppositely· slotted side 
plates; a journaled sheave, the journals of which pro· 
j'ect loosely into the slots; and an eyebolt whereon the 
lower ends of the side plates are pivoted. the eyebolt 
being adapted to hang a door in place. 

SNOW-PLOW.-CYRILLE DUFF. Millbury, Mass. The 
body of this plow consists of two shovel- blades joined 
at an angle. 'l'he lower edges of the blades at the point 
of the nose extend beyond the upper edges, while the 
upper edges of the blades overhang the lower edges 
from a :  point near the center to their rear ends. Rear
wardly-extending tapering pockets are formed in each 
blade. Correspondingly-tapering screws are held to 
turn in the pockets, and carry the snow back, keep the 
blades properly cleaned and cause the bulk of thc snow 
to be delivered at the rear ends of the blades. 

Designs. 
SKlRT-PROTECTOR.-HuGO MAUL, Rahway, N. J. 

This skirt-protector has a head with a plain upper edge; 
a brush hanging from the lower edge of the head; and 
two rows of spaced ornaments. extending transveroely 
of the head and raised on the sides of the head. 

COVERED DISH.-ADOLPH PAROUTAUD. New York 
city. 'l'he body of this dish is depressed near its base 
and formed with a horizontal ridge between the base and 
the depression. The surface bet Neen the ridge and the 
top edge of the body is given an outward swell .  The 
handles of the dish and cover are ribbon-like in form. 
The body and cover are decorated with raised figures. 

FOOT FOR STOOLS. - WILLIAM R. SHAW, New 
York city. The body members of this design combine 
at their converging ends to form a foot member. The 
upper ends of the body members diverge and are furn
ished with oppositely extended arms, so as to permiL the 
foot to be readily secured to a stoot. 

CARPET. - ALFRED BUNEL, New Rochelle, N. Y. 
This deSign consists of a "entral bouquet of flowers and 
foliage. the fiowers being rooes and daisies. Smaller 
bouquets of similar fiowers and foliage are grOllped 
around the main figure. 

NOTE.-Copies of any of these patents will be furn
ished by Muun & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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Marine Iron Works. Chicago. Catalogue free. 

Brake. See Air brake. Back pedaling brake. 
Bicycle brake. 

Brick kiln, W. N. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.{15 
Brick kiln, continuous. E. T. Harris . . . . . . . . . . . . . . . .  616,321 
Buckle. J. C. Rosenkranz . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.a59 
Burglar alarIll, electrical, C. Coleman . . . . . . . .  � . . . .  616,079 
Burial casket, Semmens & Evel . . . . . . . . . . . . . . . . . . . 616,U9 
Burner. See l1'urmaldehyde burner. Gas burner. 

Hydrocarbon burner. 
Cabinet. cbeck holding. S. L. Davis . . . . . . . . . . . . . . . . 616.183 
Calculating macbine. A. S. McCaskey . . . . . . . . . . . . . .  616.1:12 
Camera, magazine, G. H. Hurlbut . . . . . . . . . . . . . . . . .  616,107 
Can. See Corrugated can. Grocery can. 
Car. ballast. H. Sbepberd . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.263 

}t'or mining engines. J. S. Mundy, Newark, N. J Car controller. motor, A. P. Dodge . . . . . . . . . . . . . . . .  616.OS9 Car coupling. J . •  1. Ehlers . . . . . . . . . . . . . . . . . . . . . . . . . . , 616.0m 
. .  U.  S." Metal Polish. Indianapo lis. Samples free. Car coupling. J. A. Lanham . . . . . . . . . . . . . . . . . . . . . . . . .  616.;�::i8 
Ga.oline Brazing Forge. Turner Brass Works. Cbieago. g:� ����li��: �: ��?;i�e .���k:: : : : : : : . : :  : : : : : : : : : :  gfgJ;;t 
Yankee N otiolls. \Vaterbury Button Co., W aterb 'y. Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 

Car coupling. G. Schneider . . . . . . . . . . . . . . . . . . . . . . . . .  6H:Ujt�i 
Car coupling and operating device therefor. S. 

Bedford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 616.39'; 
Car dumping mechanism , D. Bennett . . . . . . . . . . . .  0 616.071 

Gear Cutting of every description accurately done. g:� !��:.e:x::;n����W: j',·Grimiils·:jr:: : : : : : : : : : : :  �l�:�� The Garvin Machine Co., Spring and Varick Sts�, N. Y. Cars. pneumatic motor for electric appliances for, C. A. Evan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.301 
FERRACUTE Machine Co . •  Bridgeton. N. J. Full Cartridge belt. L. Sander .. . . . . . . . . . . . . . . . . . . . . . . . . . .  616,361 

line of Presses, Dies and other Sheet Metal Machinery. 8::�er,
S::1l���t�rji:��it . . . . . . . . . . . . . . . . . . . . . . . . . .  616.411 

Easy Experim'ts of Organic Chemistry. Book by Prof. g�rl\:'I';;s
f
e�';:;��Iii';;eGf'6����n

S
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616.310 
Appleton. 60 cents. Snow & Farnham, Providence, R. I. perger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,117 

Chain and sprocket wheel. H. W. Bradley . . . . . . . .  616.072 
Hub, spoke. wheel, bending, and handle machinery. 

Single machines or fu l l equipments, by the Defiance 
Machine Works, Defiance, . OhiO, U. S. A. 

'rhe celebrated " Horllsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating- Ma
chine Company. Fo. t of East 138th Street. New York. 

The best book for electriCians and beginners in elec
tricity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co . •  publisbers. 361 Broadway. N. Y. 

I::T Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co. , 361 Broadway 
New York. }'ree on application. 

• 

ItS 
IllNTS '1'0 CORRESPONDEN'fS. 

NalDe& a nd A dd l'e"" must accompanv all letters 
or no attention will be paid thereto. Thla is for oUI 
information and not for publication. 

R e ferences to former articles or answers should 
give date of paper and page or number of question. (ny uirie" not answeren in reasonable time shonld 
oe repeated : correspondents will bear in mind that 
Borne answers require noi a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each must take his turu . 

B u yer" wisbmg to purchase any article not advertised 
in our columns will be furnished with addresses of bouses mannfacturmg or carryin� the same. 

SpeCial 'Vrittcn I n forlDat i o n  on matters of 
personai rather than general interest cannot be 
expected without remuneration. Scientific A lD erican S u pp l e lD ents referred 
to may be had at the office. l'nce 10 cents each. 

Boo ks referred to promptly snpplied on receipt of 
price. 

lllineral s sent tor examinatiou should be distinctly 
marked or labeled. 

Chair. See Folding chair. 
Chopper. See Cotton chopper. Stalk chopper. 
Churn, J. A .  Swearengen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,371 
Cigar exhibitiu2: and vending apparatus, coin 

controlled. W. L. Dunham. . .  . . . . . . . . . . . . . . . . . .  616.441 
Ci�ar vending machine, G. Heidenreich . . . . . . . . . .  616,324 
Circuit breaker. automatic magnetic, C. M. Clark 616,405 
Clamp. See Saw clamp. 
Clasp. See Lace clasp. 
Cleaner. See Fruit cleaner. 
Clipper. hair. W. H. Underwood . . . . . . . . . . . . . . . . . . .  616.2U 
Clock dial fa8tentng device. D. J.  Hurley . . . . . . . . .  616,287 
Cloth cutting machine. H. \Varth . . . . . . . . . . . . . . . . . 616.216 
Coal handling and storing devIce. P. B. Bradley . 616.181 
Coal sack. J .  S. Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.249 
Coal screen. W. J. �teen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.271 
Colfee pot. E. J.  Kohlmeyer . . . . . . .  " . . . . . . . . . . . . . . . .  616.241 
Column, �.,. A. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.064 Compass indicator, ship's, W. W. Snowman . . . . . .  616,428 
Concentrator and distributer, J.  H. Rae . . . . . . . . . . . 616. 140 
Condenser. A. P. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.0>7 
Cooker, steam, M. Foerg . . . . . . . . . . . . . . . . . . . . . . . . . . . . tilB,OU5 
Corrugated can. vertically, J. C. Milligan . . . . . . . . . .  616.246 
Corset. J. Siegel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.150 
n Itton chopper and cultivator, A. Abramson . . . . .  616.ass 
Cotton press. W. R. Mason . . . . . . . . . . _ . . . . . . . . . . . . .  616,341 
Coupling. See Bicycle coupling. Car coupling. 

Pipe cou!Jling. Cover and cutting tool. M. �'alk  . . . . . . . . . . . . . . .  _ . . . . 616.004 
Cow kicker, anti, W. Vandorn . . . . . . . . . . . . . . . . . . . . . .  616.374 
Cradle. W. G. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.351 
Crank hanger, P. Brennan . . . . . . . . . . . . . . . . . . . . . . . . . .  6IB.lII3 
Crate. folding. Z. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  616.162 
Crate. sbipping. G. C. Rullkle . . . . . . . . . . . . . . . . . . . . . . .  61 0.115 
Cream saver. W. A.  King . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti16,11l2 
Crusber. See Rock crusher. 
8�y�i�������d

s
���ft, ��

e
u�ii�er?W�1� 'Natschit'e:: �l�:�� 

Curtain tlxture. �'. Succie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.274 
Cutter. See Bolt cutter. 
Cycle driving gear, V. WisnIewski. .  . . . . . . . . . . . . . . . . 616.386 
Dampers, etc.. electrically operated regulator 

for. G. F. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,358 
Desk. drawing, .b'. Oswald . . . . . . . . . . . . . . . . . . . . . . . . . . 616,347 
Desk pads, etc . .  corner fastening for, J. W. Win� 

get.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  616.385 
Detecting, notifying, or preventing theft. device 

for. G. H. Morri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.129 
Diamond polishing machine, A. Wauters . . . . . . . . . .  616,3i7 
Die. See 1'ile die. 
Die press carrier, E. Tyden.. . . . . . . . . . . . .  . . . . . . . . . . .  616,213 
Dish washer. H. H. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . .  616.372 
Distiiiinil apparatus, fluid. 1'odd & Smith . . . . . . . . . 616.277 
Ditching machine. W. Wilgus . . . . . . . . . . . . . . . . . . . . . .  616.382 
Diving apparatus. W. K. Crawford . . . . . . . . . . . . . . . . .  616,409 
Door securer. E. H. Rotb . . . . . . . . . . . . . . . . . . . . . . . . . .  616.144  
Dough llut or fried cake turner, J . KorbeL . . . . . .  ' 616,420 
Dril 1 . See Miner's drill. 
Drill .  Eo Kubne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,118 
Dropper. See Seed dropper. (7588) H. W. ask s :  1. What is the best ����a:t��:

i
��'J�B:rk¥e��

in
����: : : : : : : : : : : : : : : : : :  �lg:�� 

The volume before us is of a popular nature, and is insulating Compound to apply on armature? I have used Electric generator for cycles, etc., Moore. & F'ar
largely made up of pictures of machine tools, wood work- shellac, but after the mal'hine has been run for an hour or Ele��;lc' swiicii:W:J':Keiiy: : . .  : : : : : : : : : : : : : :  : : : : : : :  ���:�8 
ing tools. rolls, hammers, engines, boilers. etc . •  and as it is so the shellac, begins to blister. A. The bars of an ar- �1��t,:'f�r�

rag��?n"::I\�u:,\
e�i.g��tori. . . . . . . . . . . . . . .  616.403 

written in popular style intended for the lay reader it will mature should be s"parated from each other by mica. If Elevator gearing. E. M. Fra.er . . . . . . . . . . . . . . . . . . . . .  616.096 
doubtless appeal to many readers. Various railways and the insulation has been destroyed, it cannot he perma- Ele�r��O��e�:ti�,i��. ��¥i�rhfd'!,�� . .  �:�.t.���: .����: 616,190 
ra
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the subjects of b
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r �Ptir:
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�h 
any li

iUid :�ulator. ;rhe 
f 
prop�r i��l��' .��M�;o���Ii:n��:;:�eiraction. A. H. e ectrlC ral ways. ocomotlves, 0 ers, etc., are ta en up. reme Y IS 0 ave e arma ure en apar so ar as ls Reber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.257 

The' volume is freely illustrated. necessary and new iusulation put in as when it was built. �:��i����';fc�rJ':rr��scu����o�i:b���IB: F: '&'ii: 616.187 

TH E  'rH �:TA-PH I  DI AGRAM. PracticallY 2. What is the most reliable material to put on a pulley to �'. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.280 
A I · d t S G 0 ' 1  . stop belt from slipping? A. A piece of beeswax rubbed Fastener •• stud member for separable, G. E. pp W o ·  teall!. a�, I ,  an d Air on the belt and pulley occasionally is probably the best Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.3&.1 
Engines. By Henry A. GolQin... ti ����ew��';,"hf::��I[.:.pw.r't.uI1:'I��i�: .� ·. ����· : :  �{�:m Lon don : Joh n Hey wood. Man('hes- applica on that can be made. Ifence picket forming machine, wire. W. A. Kil. 
t el' : 'r il e  Technical Puhlishing- Com- (7539) F. A. M. asks : 1. Is there any- Fen�:�: . . see cai:feUde;.: 

. . . . . . . . . . . . . . . . . . . . . .  
· ·  

. . . .  616.116 

pa ny, Limited. 1898. Pp. 127. thing better or more adbesive than shellac for cementing Filter. J. E. Cullison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.224 
Price 3 shillings net; $1. 25. the convolutions of the armature coils together on .im- �:��e�\�������';;:t��:��:�iiiic ilui[iiiiiry; 'A:H: 

616.:161 

In the present volnme the author has presented in as pie electric motor? A. There is nothine: better than Fir�r;I'i."rrii · teieg;'iipii·�j,pa;'iiiu.: · '"uiijiary; ' 
·s: 6IG.U'2 

simple and practical manner 88 possible the use of the shellac for coating coils after they are wound. It is one Oehmen . . . . . . . . . . . . . . .. . .  . . . . . . . . . . . . . . . .  . . .  611 , . 1:;0 
temperature entropy diagram and the various methods of the best insulators and is quite strong when well dried. Fir"H.

aSg:��;�l� . . �o: . . �:�������.� . �������.��. �:.��: Wi. I ','; 
of drawing it for different heat motors. Most of the ' You can tie the coils with a cord. 2. Would it do any Firearm. automatic, G. Roth . . . . . . . . . . . . . . . . . . . . . . .  61�' ?';O 
literature upon the subject has presented the mathemati- harm to put a few coats of fUrniture glue on the coils? �l�:��:::. c;.���� ���;.it·e�: !.o;J�&:: ; ; :  : : : : : : : :  : : : : : �{�:�i:i 
cal rather than the graphical Bide of the question. with A. The. objection to the use o� g�ue .to .bmd the wires to- Fire escape. O. H. Han.key . . . . . . . . . . . . . . . . . . . . . . . . .  616.318 
the result that the etudents have become afraid of both- gether ls that it wlll soften If It IS m a wet place at �t�: :i�t���t:gf�;.. �;)!������ i: Stocker 'et '  i.e ���:'I: 

any time. If it absorbs water, the insulation is injured. Floodgate. D. McCalferty. . . . . . . . . . . . .  . . . . . . . . . . . . . .  616.248 ering with what they believe to be an intricate mathe
matical investigation. The present volume will do much 
to disabuse their minds of this idea, and all engineers and 
gaR engine men will find it eminently nseful. 

A N INTRODUCTION TO MACHINE D RAW
ING AND DESIGN. By David Allan 
Low. Eighth Ed i tion. Revised and 
}<}n larg-ed. New York and Hom hay : 
Longm ans. Green & Com pany. 1898. 
P p. 187. Price 75 cents. 

A most practical work upon macbine drawing and de· 
sign is before us. We have rarely seen a book of the 
same compass which contains so much valuable informa_ 
tion regarding the essentials whicb all draughtsmen 
should know. As an introductIon to mechanical draw· 
ing. either alone or supplementary to other books, it is to 
be recommended. It is unfortunately tangled up by the 
examination papers of the Departments of Science and 
Arts. Fortunately, we have nothing of this kind to hamper 
our progress in this country. and this section of the book. 
which is less than twenty pages. may be disregarded by 
the s tuden t. 
BULLETIN OF THE UNITED ST A TES G-RO

LOGICAL SURVEY. No. 149. B i b l i o
graphy and I ndex of North Allleri can 
Geology, Paleontology. Pet rology. 
and Mineralogy for 1896. Weeks. 
Washin gton : Government Printing 
Office. 1897. Pp. 152, ix. 

BULLETIN OF THE U NITED S'l'ATES GEO
LOGIC A L  SURVEY. No. 89. Some 
Lava Flows of the Western Slope of 
the Sierra Nevada, California. Ran 
some. Washington : Govern m ent 
Printing Office. 1898. Pp. 74, ix. 

B ULLETIN OF THE U NITED STATF.S GE O 
LOGICAL S URVEY. No. 88. Th e Cre
t aceoUis Foraw i ni fera of New Jersey. 
Bagg. Washington : Govern ment 
Printing Office. 1898. Pp. 89, ix. 

Folding and wrapping machine. L. C. Crowell . . . .  616,083 
Folding chair. F. D. O'Keefe .. . . . . . . . . . . . . . . . . . . . . . .  616.346 

INDEX OF INVENTIONS Folding macbine. L. C. Crowell . . . . . . . . . . . . . . . . . . . . .  616.290 
Formaldehyde burner and compos1tion of matter 

for making same. A. Guaseo . . . . . . . . . . . . . . . . . . .  616.313 
Friction drum. J. S. Mundy . . . . . . . . . . . . . . . . . . . . . . . . .  616.198 
}4'ruit cleaner. brusher, and washer, J. M. Baker 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,284 
Furnace. See Boiler furnace. 
Furnace accessory, blast, J� M. Hartman . . . . . . . . . 616.101 
�'urnace grate. J. Neil . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . 616,183 
Fuse for explosive projectiles or shells. percus-

sion. F. M. Hale et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616,317 
Gage. See Horseshoer's gage. Thimble gage. 
Game apparatus. E. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . .  616.244 
Gas. apparatus for producing acetylene, E. A. 

Morton·Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.130 
Gas burner and�beater. F. Barnhart. . . . . . . . . . . . . . .  616,069 
Gas burner, incandescent. G. Delin . . . . . . . . . . . . . . .  616.295 

For which Letters Patent of the 
United States were Granted 

DECEMBE� 20, 1 898, 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

t 8ee note at end of list about copies of these patents.] 
Gas generator, acetylene. J. M. J. Jacquot . . . . . . . . 616,108 

Acids. making aJpbyJamidonaphthol sulfonic. 8:: �����:tg�: :����}��:: r.. g���)�eni;ran'd: : : : : :  ���:U� Levinstein & Men8cbiug- . . . . . . . . . . . . . . . . . . . . . . . .  616.123 Gas generator. acetylene. F. H. Smith . . . . . . . . . . . . . 616,266 Advertisin,z device, G. A. Newkirk . . . . . . . . . . . . . . . . .  616.438 Gas . process of find apparatus fol' generating Advertisin� device. car, A. H. Hieatzman . . . . . . . .  616,235 oil, N. C. Hennin� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,418 
!t�r��k�·e�B������g!�:�·. · · . . . . . . . . . . . . . . . . . . . .  616,2� Gate . See Inood gate. Head gate. 
Ammeter for alternating electric currents, W. A. g:��r�to��

a
g:� 'Eie'c£ri'c gen'erator: ' 'Gas gei:;era: 616,404 

Layman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.339 tor. Animal jaw trap. C. R. Willing . . . . . . . . . . . . . . . . . . . . .  616.172 Glass worting macbmery, T. R. Michaels . . . . . . . . .  616.245 Animal trap. S. L. Long . . . . . . . . . . . . . . . . . . . . . .  � . . . . .  616,242 Glassware manufacturing machine, F. O'Neill . . . . 616.251 Arc light regulator. W. J. Kelly . . . . . . . . . . . . . . . . . . . .  616.111 Governor. W. 1<J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.399 Back pedalinll brake, J. A. Caldwell . . . . . . . . . . . . . . . .  616,075 Grab or automatic hoisting bucket. J. Campbell .  616.287 Basin. water closet bowl, bath tub, etc. , folding Grocery can and self setti.ng animal trap. com-
Bea';i':,":' ·L :a!!i��s

.t.��::  . . '. :  . . ' .'. : :  
.
. : : :  .. : :  .. : : : : : : : : : : : :  �1�:1:l bined. H. �'. M. Lahann . . . . . . . . . . . . . . . . . . . . . . . . . .  616. 1W 

BearillJi?: and power transmitting device. com- M:����.
ba

se:'8r��;�:iI�r.w p�t���egange;,·. · · · ·  
616,412 

bined. Billberg & Winand . . . . . . . . . . . . . . . . . . . . . . .  616.m16 Harrow .J . J .  Ussery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.166 Bearing, velocipede, G, W. Shamp . . . . . . . . . . . . . . . . .  616.205 Hay rake and loader, combined. P. M� Leonurd . .  616,;s.W Bedstead. F. �'. McAfee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616. 1�1 Hay rake. horse. W. Strait . . . . . . . . . . . . . . . . . . . . . . . . . .  616.1o!! Bicycle. G. W . Manson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.421 Head gate. W. R. 'l·hornton . . . . . . . . . . . . . . . . . . . . . . . . .  616.212 Bicycle. E. E. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.381 Heater. See Tank heater. 
�i�ycle gra�e. �. � lI,1ill"

k 
. . . . . . . . . . . . . . . . . . . . . . . . .  �l�'� Heel finishing tool, boot or shoe. Z. Baudry . . . . . . 616.4.12 

Bic��l:, ::ai�·less. A. 'if�ie; : : : · : : : : : : : : : : : : : : : : : . : : 616:067 Hinge� door, C. H. Rembold . . . . . . . . . . . . . .  - . . . . . . . .  �1�.258 
Bicycle. chainles •.  O. W. Schaum . . . . . . . . . . . . . . . . .  fil6.2b'2 Hoe. E. O. Nilrw,ood. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.:�0l 
B!cycle co�pling', Cottrel l  & Condit . . . . . . . . . . . . . . . .  61�. �07 ! �gfdtb��kJan�· ::����ree: ·combi·ned,\V:·j3.·FrOsi �l�:iW� BICycle dflv� "ear. J. \ar�er . . . : . . . . . . . . . . . . . . . . . . . . �16 • .l49 HOOk . See Snap book. �t���l: ����li�,g���.1§·n���.���I.��.t:.·.·. ·: : : : :6i6,268: �f�:��� Hook and eye, If'. A .  Carvet-h . . . . . . . . . . . . . . . . . . . . . . . . 616.402 
Bicycle pedal. J. �. A. WaIRer . . . . . . . . . . . . . . . . . . . . . . 61�, 1�7 il:���::g�:r,L:����j: 'Ei:pi,iiC : : : : : : : : : : : : : : : : : : :  8t3:�lil B�cycle seat. G. Ii .  Ba;r(l�l: . :  . . . . . . . . . . . . . . . . . . . . . . . �1�. 1 1 8  HousehOld use, combination article for, C. E. 

��"lr�.
e 

SsUttp�;t�·b�a;��lh��:ter ·boariC · . . . . · 616.384 Kubn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.837 
Boiler. See Steam bOIler. HydrocarbO? burn.er, H. RuppeL . . . . . . . . . . . . . . . . .  616,425 
Boiler. J ; A. Stev�ns . . : . . . . . . . . . . . . . . . . . . . . . . .  616. 154. 616.155 {�arc�����' tse�·dt;lA;a.'j iii<iicator .. . ·Statioii 'iudi: 

616.327 
ROller, C. G. W'. "  ermcke . . . . . . . . . . . . . . . . . . . . . . . . . . . �1�,a80 cator. BOI ler and furnace. J. A. Stevens . . . . . . . . . . . . . . . . . . .  616.157 Indicator F H ck -16 417 Boiler furnace. n. H. Streeter . . . . . . . . . . . . . . . . . . . . . .  6H).a6� Invalid el·evH.to� �a..rnAile;.· · · · · · · · · · · · · · · · · · · · · · ·  th6'282 �gl� g����r�.Yi. �: U�r��iiB · : : : : : : : : : : : : : : : : : : : : : : : : :  �{�;� ; Iron. pipe, etc . . 'rol l's £or bendiiig· ·s·t'ructurai: ·C: ' .. Book rest C �' Stewart 616 :107 1 • Weber . . . . .  : . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,21 , Boot or shoe. ";,mtllated; 'j: if Keniiedy: : :  : : : : : : : :  .616:112 . i.:�mt. S��e B�f�� j�N:t· Welded joint. 

G���I�; �QII'!:�iiabie:N:A:·iibeCi:: : : : : : : : : : : : : : :  �l�m I '  (Oontin1U4 on page J,S8.) 
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428 J citutilic �lUtri.cIU. 
ORDINARY RATES. 

t:�:lc?��g:�h�;'�M�c.nN:���r;'k:::.;:::.·:.:: : : : : : : : ��:� on s Lamp illuminant and process of making, incan- . 
Knlttln� machine. circular. D. McGennl •• , . . . . . . .  616.3« 23 m tn 
La��·�:fr��tf�}i��o�e �r JJt�'if:;�'R: 'Burger: : : :  �l�:� 

Inside Pall'e, each inse],tion • •  11l cents a line Lamp .treet 'I' Lan""ton 616 193 
Back Pall'e. each inse],tion, • •  $1.00 a line I,a.tuig device, ".hol W. Ii:Cr,;,wford: : : : : : : : : : : : :  616:289 ON A 
ITFor some classes of Advertisements. Special and tl'l:���s�����l�: �: th��e!J: : : : : : : : : : : : : : ' : : : : : :  3l�:� HiQlIer rates are requ4red. tl::'.�:�".!:i'!nlo·r:::-�!C!��,!;. ... ru���Eii.ioii: : : : : :  gl�:� Bot water Purn» w��� ::rO;;�e�r\1�����i�t:6o�att�e ���tba�?��e ejlFn�� LIquors, vacuum lifting apparatus tor malt Or 

md I • •  et in agate type Engraving. may bead ad ver other. W. A. F. McCallum . . . . . . . . . . . . . . . . . . . . . 616.199 

isements at the same rate per agate Hne, by measure: tg��:ll�::F�;in'ri�tl�h 10�k� ood . . . . . . . . . . . . . . . .  616,387 

/"eecne}v' ead· tahtepleutbtle"car PlroenSS'01llAcedV�srteisaermlye�:8 Tmhuur·t.ll�ye Lock A Syverson 616 210 T ti Q � Q Locoinotive coalin'g" d' 'e'v' 'I'C' 'e" W' " 'M' " 'p" r'j'c'e" 
. . . . . . . . .  

616
'
355 hat was the expel'1'ence of one morning to appear in the ft.ll1owirur week's issue. • • 

tocom�il�l
en�n� A. P. Dodge. : . . . . . . .  : : : : : : : : : :  616:086 

WO�tPau��P.!�e!��S 
L��::: :h�ttl�·chSngi,p:�:�Jiani.iD· ·E:ii:erzig: · ·  glg·m of the largest Steel Plants in 
tubrl�at�r. A

d 
Stark .. . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  : : 616:270 P I th f M':.��e�}0�\le�r::::�:ch'n�;..Sli�3 ��W�'§iiort:: 3lg.!fJli ennsy vania, e irst time 

�:�i':;.I�r.'�:tf'�'y?el�· Scribner . . . .  : . . . . . . . . . . . . . .  �16:1(8 they tr1'ed time and money by using our 
Foot and H811d Power P1acnInerg rat:!ts� SEND FOR CATALOG UES-

Match .afe and Cigar cuiie;,: ' 'coiDbineii: 'il: c: 616.279 

Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.2(7 II Dant'el's Perfect Mea.uring cahinet. G. W Haddox. . . . . . . . . . . . .  .. 616.316 MeasurinJr wire and indicating its weight. ms-
t A-Wood-working Machinery. 

B-Lathes, etc. 

SERECA FALLS MFG. COMPAn. 
6 9 6  Water St., Seneca Fal l s .  N .  Y .  

Meg:!�Msr�t ... �in����°l'.eir��8rd: : : · : : : · : : : : : : : :  3lg:� Piston Packing." Metal sheet or plate polishing, cleaning and �reasinlit machlnes, polishing and feed rolls (P P P )  for. A. J. Demmler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616,184 • • • 

Microphone containing granular carbon for re-
. P O W E R  & FOOT I SHAPERS . P L A N E. R S  D R I L LS. 
&.. AT H E S. �ttf��riM,��p 2�T1!LIJ�ui��tt Miltai��':FR�ft\���m. P���o'::ht· M. Erlc •• on . . 616.186 They tried two other leading 

Millstone. T. I.. & T. J. Sturtevant . . . . . . . . . . . . . . . . .  613.16(1 SEBASTIAN LATHE. C O .  1 2 0  CULVERT ST. CINC INNAT I .  O .  �l���:. ��i�lp�����Ti�.KlInger . . . . . . . . . . . . . . . . . . . 616,273 makes-one lasted a 
Foot Power and T U R RET LATHEfS, Plan-

. ers .. ,13hapers. and Drill Presses. 
Moldmg press , J<]. H. Callaway . . . . . . . . . . . . . . . . . . . . . .  616.W1 th th 

. 
ks H P ������ �::iWa'fe�C���or� . B. Upton . . . . . . . . . . . . .  616.373 e 0 er one SiX wee . • 

SHEPARD LATHE cO .• 133 W. 2d St . •  CinCinnati. O. ���i';;gT.:n�g!':&:�'t5: c: S;,:8in: · : : : : : : : : : : : : : : : : : : : : :  ���:m P. P." is a cushion--not a 
LE A R N  BY M A I L. 

ERCIREERIRC 
Elect., Meehan., Stationary, Marine, Locom., Civil. 

M ECHAN ICAL DRAW ING A N D  M ACHINE D ESIGN 
Tuition Fee payable 82 per month. Text Book. and Drawing Plate. Free. Write tor free S. A. Circular. 

Musical instruments. winding up and operating 
Ne:.:�t���:::;:::��:��� .:::�ne�:���i:���:���: �l�:� 

power consuming wedge, and 

���zl�;,��lf.ri!i��I���: .?: .� .. ����.���: : : : : : : : : : . : :  �l�:i&l it's just as good on cold water 
��tf���i�leg:.V.:�tj..!,t��.wl�':l;;ii.;toii.: : : : : : : : : : : : :  �l�:� or steam. It's the only scien����n�:�I���·�;1c�eee�;!�: · · · · · · · · · · · · · · · · · · · · · · 616.221 

tifieally constructed packing. 
P:I�U!,:i��r.A.�·B<;;fl'!,����� : : : : : : : : : : :  : : : : : : : : : : : : : : : : :  �l�:� 

T H E  U N ITED C O R R E S PONDENCE SCHOOLS. 
F. W. Ewald, Gen. M g r. 1 66 Fifth Avenue,  New York 

I I  A TOllO That Tolls of Tools," 
Ail about every known Tool. large and 
�'::,��nta::'�r�:t ���e. Bi�"ve����1 ':re� scribed and iIlu.trated by flne and ac
curar·e cut. Send at once for MONT. 
GOMERY & CO.'S thoro1Ulhly up to date TOOL CATALOGUE to]' 1898. 510 page. with index. Pocket 
��:eW.�.:��n1��e�::s���;�g�g or factory .hould have a copy. Mailed for 25 cent. by 

MONTGOMERY & CO. lOll Fnlton St],eet, New Yo],k. 

TOOLS Eve]'y kind ot 

. 

Tool fo], Steam, 
Gas, and Wate], 
Fitte]'s. E v e ]' y  

• T o o l  h a a  ou]' 
personal ll' u a ]' .  
antee. We have 
been the Lead. 

inll' Tool Manufactu]'ers for Fifty Yea]'s . • • 

WALWORTH M FC.  CO. , 
20 OLIVER STREET. BOSTON, M ASS. 

Paper box machine •• adjustable form for. F. G. 

pap.r:����I�� machiii;': 'p: 'priem : : : : : : : : : : : : : : : : : :  �l�:�J 
�:���t��f��'I��:��e! b�:.,��tiI�sfBnterJioiirier : :  �l�:m Photographic tray. J. H. Smith . . . . . . . . . . . . . . . . . . . .  &16.1;'2 Piano construction, securing apparatus for use in. S. N. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.'30 Picture han�er. A. Ehler .. . . . . . . . . . . . . . . . . . . . . . . . . . . 616,299 Pipe coupling • •  ealed. F. T. Moody . . . . . . . . . . . . . . .  616.128 Pipe coverin�. hydrant. M. H. Mergenthaler . .  . 616.127 
PiPg�r�iin�r�1��fi:r �*�'}!i�t��pi1�s. �.��:�.����.g 

616.188 Piaster board. M. G. �'. Buckley . . . . . . . . . . . . . . . . . . . .  616.()74 Plow. ditching. A. Esty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.300 Pneuma.tic dispatch tube systems, receiver ap- • 

pn.f���[i� fri'.�t�r �8�:.eF: Vi: Hedgei,;n.i: : : : :  : : : �l�:� 
��ft��;n ���f3fn';�����n!; llr�'&�:·il:we';k. �l�:� Power transmitting gear, convertible, J. L. Sim. mon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  616.206 Pre ••. See Cotton press. Moulding pres •. Veneer press. Printer'. ca.e. W. Hae.trup . . . . . . . . . . . . . . . . . . . . . . . .  616.231 Printing buUetins, posters, etc., machine for, Heath & Severy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.233 Pro.pecting wheel. W. H. P. Jone . . . . . . . . . . . . . . . . .  616,335 Puller. See Spike puller. Pump and water motor, combined rotary. F • Bovlo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,397 Pump curb reservoir. C. A. Bartliff . . . . . . . . . . . . . . . . .  616,3� Pump piston. For.yt.h & Thompson . . . . . . . . . . . . . . . .  616,308 Puzzle. L. Stanek . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  616.208 Rackinll- beer, means -for, E. Kersten . . . . . . . . . . . • . .  - 616.336 Rag picking or .hoddy macbinery. O. E. Hoddick 616,328 Rail bond. W. E. HarrIngton .. . . . . . . . . . . . . . . . . . . . . . .  616,232 Rail jOint. O. Sway . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,t40 Rail joint, W. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.365 Rail joint and device for preventing spreading of 

HIGH GRADE WOOD MACHINERY railS. combined, H. M. Williams . . . . . . . . . . . . . . .  616,171 

ORKING �:n::� r:;:;��b:;;: ��·l��"J:'i.�: : : : : : : : : : : : : : : : : : : :  glV� § Single Machines or Com- Rake. See Hay rake. 
I t E I ts f Regulator. See Arc light regulator. Tempera-p e e qu pmen or . ture re�ulator. 

Any Class of Work. ���� ���:h:�: �o�agl�a:g��ied: ·IiCs: ·piiiiiP8 : : :  �l�:� 
Your Corresp01l<'lmu is Solicited. Rolling mill. continuous. W. D. & J. R. Eynon .. . .  616.092 

or IlIu.trated Matter and Price. on Roof. C. Binder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  616.180 

application. Ru ��r c;:l:���: . .  ��� . .  ��.��.j�� • •  ��� • •  
s.��.�� . ��.���: 616,(34 -- J .  A. FAY '" CO. RU�:�n�������:.,� .I.������ .��������.� .�?�' . .  �: . �: 616.113 

1 0-30 John St..  C I N C I N NATI ,  O H I O  Sait cellar. J. F .  Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.143 

I �:�hci::���t}: �. �����i':t�·:.: ·. : :: ·. : : : ·. : : : ·: :. : ·. : : : : : : �l�:� A FIRM GRIP Sawmill. band. W. M. Wilkin . . . . . . . . . . . . . . . . . . . . • . .  616.219 Sawmill. portable. F. Thomp.on . . . . . . . . . . . . . . . . . . . .  616.163 Saw .et. C. Brandell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.398 Saw set. H. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,W6 Saw set. W. Llttley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.19' Saws. mechanism for oscillating gang, W. M. 
sc,,�i���putiiig: T: :i:'Duniea.: : : :  : : : : : : : : : . : : : : : : : �l�:� Scale. price and weighing. O. O. Ooia ... . . . . . . . . . . . .  616.348 Scales. printing register for weighing, Fairbanks 

& 'I.'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f'16.308 Screen. See Coal screen. 
�:��r�Wgf';:;8�i:;" DW�� .. .  Huiiiley: : : : : : : : : : : : : :  �l�:� Sewer trap. H. Pennie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.252 Sewing and seam finishing machine, shoe, J. B. 
se�n"gd���hiiie: butt'on: ' F: :A.: 'wiiig: : : : : : :  : : : : :  : :  ��j�� Sewing machIne seam trimming mechanism, Fien & Harri.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.306 Sewing machine-, shoe, J. B. Hadaway . ;,  . . . . . . . . . . . 616,:l14 

Has no pump. to no valve.. No Shearing implement. A. Howard .• . . . . . . . . . . . . . . . . . .  616,33'J 

�Ei� 11��;:�ead;ufo�IK.�� �i�� �1�e.Er�J'l��:i: t f1��:� 'wagoiie;,:: : : : : : : : :  : : : :  : : :  �l�:�� 
plest ln construction, T I :ost etlicient Sluice box and brid�e. H. Hickmott .. . . . . . . . . . . . . . .  616.326 
in operation. ! Snap hook . harness. G. Rothar .. . . . . . . . . . . . . . . . . . . . .  , 616.145 

or Send for cataloque and prices. I Sp!'aking tube sw.itcb. F. W. Wood . . . . . . . . . . . . . . . . : 61�.175 

W F & I N O  BAR NES C O  SpIke puller. S. K Slaailen . . . . . . . . . . . . . . . . . . . . . . . . . .  616.207 
1 9 9 9

'
R�by St." Rockford

'
. I I I .  �g�i�·I.T�c:��htcl�����'fr'::'wiaiid: : : : : : : : : : . : : : : : :  �l�:� Stalk cbopper. A. L. Fairey . . . . . . . . . . . . . . . . . . . . . . . . . .  616,093 

DORMAII'S ��:��nb�����:P�·.Pc;d�:�:.�: : : : : : : : : : : : : : : : : : . : : : :  ���.g� 
Steam boiler. J. John.on . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  616:238 

VOLCAIIIZIl'RS Steam boiler. J .  A.  Steven • . . . . . . . . . . . . . . . . .  616,106. 616. 106 

.Iii Steerinl! gear. A. O. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  616.211 

are u sed al l  over the wor ld .  �����,'!,�r\f·:.IU.t�d;,r: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �lg:�i� 
Exclusive Manufacturers 01 Steam Ma. Straw, etc., electrolytically treating. G. H. Pond 616,139 

chines for Rubber Stamps. We also make Sulphur from sulphates, obtaining, De Baranoff 
Dry Heat Vulcanizers. Complete outflts & Hildt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.391 

from $10 to $1.000. A II Stamp and Stenoil "urgical instrument. L. H. Roger •.. . . . . . . . . . . . . . . . .  616.25U 

Tools and SupplIes. Brass and Steel Dies Switch. See Electric switch. Magnetic switch. 
for all purposes. Seal s. Engravmg and RaIlway switch. Speakin� tube .witcb. 
Ole Sinkinll of al l kinds. Established 1860. Rword. pistol. B. Reyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.356 

Printmg Presses with complete outfits "rabIe, C. B. & h B. Dennl • . . . . . . . . . . . . . . . . . . . . . . . . . .  616,296 

from $1 to $100. aT Send for ('ataJQJlues. ' 'rank heater. A. Dui • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.185 
THE J. F. W. DORMAN CO. Telegraph repeater. F. W. Cole . . . . . . . . . . . . . . . . . . . . . 616.222 

121 E. Fayette St.. Baltimore. Md .. U. S. A. 'I.'emperature re�latlllg apparatu •• A. Roesch . . .  616.142 
------.:� ________________ I Te

.
mperature regulator, automatic, A. Roesch . . . 616.141 ,!'enterinll machine cloth carrier chain, A. W. C. 

AUTOMATIO WEIGH ING MACHINES , A rltold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.:mo 
I "rhimble gage. J. F. Simons . . . . . . . . . . . . . . . . . . . . . . . . .  616.151 

of two to two thousand pounds 'I'hreads or yarns of silk, etc., apparatus for clear-capacity i' interlocking In princl- I in". P. Perret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.137 

QUAKER CITY RUBBER CO •• 
409 Market St.. Philadelphia. Pa. 

27-16 

MIETZ & WEISS 
KEROSENE  

ENGINE. 
':ri��Sl �g�1����Feo::� reliable. Runs with common 
�:���nepat�::r!�ci�. au�g: and European countries. 
128-132 Mott St. ,  N ew York.  

HOISTIRG ERGIIIES 
�l��W;�i qlo�gltntrE 
01 I . .  BottI FrIction and 
craf.�� fIJi'��I��::? 1���1� 
)'i es, Uocks, etc. Great SavtnliZ' over steam. especially wbere wood. coal or water are scarce. Send for catalog. Guaranteed fully. State .Ize wanted. Address Wp.ber 
G as and Gaso l i n e  E n ..;  
K i n e  C o. ,  40'J S. W. Boulevard K8D8a� t:1ty, Mo. 

·l'bis beats Wind, Steam. or Horse Power. We oDer the 
WEBSTER � actual horse power 

GAS E NGINE 
for M11l0, Ie •• 10% dl.count for ca.h. Built on Intercban�eable plan. Bullt of be.t material. Made In lot. of 100 theretore we can make the s&:fice. Box-
ita��rf.;':�=��tG:;.'i:��!. AIfo"�';,�: zontal Engine •• , to 30 hor.e power. 

or Write for Special CataWgm. 

074 West 1 6th St. ,  C H ICAG O 
Dey Street, New York City. 

�.� . T ELESC O �A���'C C U ; ·'WJ� W. &  D . M O G E Y. 
_.' B A Y 0 N N E  C I T  Y N J 

Kneading and Mixing Mach ines 
Over 8200 In u.e. Over 300 varletle. In 155 different industrle •. Patented In aU count.rie •. 

W E R N E R  & 
P F L E I D E R E R  

A .... eult1lral PUN_Ita atIord to be without the 
AGRICULTURAL EPITOMIST. 
n S;m��ef;£�fF�:m': ::3 aa��= prainly written on postal card Damlng paper in which JOU s8wthis ad . 

AGBICULTUIUL EPiTOBIST, ladl .... poll.. lad. 
. .  WOLV E R I N E " 

GAS & GASOLINE ENG INES 
STATI ONARY A N D  MAR I N E .  

The U Wolverine " is the only reversibJe marine p;as engine on the market. It is the J j�htest engine for its power. Requires no licensed engineer. Absolutely safe. Manufactured by 
WOLV E R I N E  MOTOR W O R K S .  

12  H u ron S t . ,  G rand Rap ids.  M i c h .  

�:jg��l i:;r .. g�I��.:t;a��� "f�� i :r.ft�
e
a�i.

n
ft.ru1.

c
�����f".�����·. �: �: .�����.� : : : : : :  ���:ir.5 

weighing coal to .boilerH,. grain to 

I 
'I'in oxid or dros� to pure metallic tin, reducing, Ris�ir����ta��c:���°ci:al��rfo������� 

�:
.
mg':etli� •. 

cc�;�!�����! Tir<U;?�n;�y���8r.;;ore·d · pneuiDati.;: ·P: ·Leni: 616.161 and accurate adju.tment. and optical 
cotton seed. cement. fer- han. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.i21 lioX[�IJ&n8r,;:.;l��.���e��v;,�"t:R:'8(1�om 

e�o·utgtPn":·Regl.ter •• 1 :r.l�:: nP"nn���,ft\�g J:.n�w::.�ti�ia�tl:'· r.-a��rCOCk: 616.163 
Send jor new Microscope CataWgm B. M . •• !ltalo<!!'rd Me.t"'W"�a;;I�:� 

I Tir�:�aiid·j,uiDp ·for ·iniiaiin·g ·iiicicie: ·Louii;,ii 
616.182 Q U E EN & CO. , I NC. 

HR ............ Conn., U. !S. A. & Sbute . . . . . . . . . . . . . . . . . . . . . .  ; ,  . . . . . . . . . . . . . . . . . . . . .  616.195 1 0 1 1 Chest nut St.,  Phi ladelphia, Pa. 

·��iiE�;ii��i!ii�j���iff.�f I ·  
TO

��'i:'.�'. �.�� 
. 
.' ����.��� .•. . ���. �.�:���'. �'. �'. ���I.�: 616.294 ·\ . 

Tobacco. etc .. drier for, S. C. David.on . . . . . . . . . . . .  616,293 nation Lathe huck 
To��'i:'.� .�o�������� ���.������'. ����'. �'. �'. ���i.�: 616,292 r:�n-ge:::8i�:ve:.:�� 

re;;:�.�b6� Tool. combination. Bealer & Schelden . . . . . . . . . . . . .  616.179 1 ste�l. C8.Be bardened. No .train Tooth crowns, post and disk attachment for arti- on the screws. Cpper section of 
TOy�C1J':llr�·lii,���: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  gl�:;g ��':dmf�r �tIr�� �l�c��d cbuck 
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SOLD EVERYWHERE • ., 
Williams' Shaving Stick, 25 eta. 
Genuine Yankee Shaving Soap, 10 eta. 
Luxury Shaving Tablet, 15 eta. -
Swiss Violet Shaving Cream, 50 eta. 
Jersey Cream (Teilet) Soap, 15 cts. 
Williams' Shaving Soap (Barbers' ), 

6 Round Cakes, 1 lb. , 40 cts. Exquisite 
also for toilet. Trial cake for 2c. stamp. 

T H E J . B . VV I L Ll A M S· C O  . •  
G L A S T O N B U R.V. C O N N .  

l O ND O N  6 4  G R E A T  P, US S l  .. L 5 1:  W C SYDNey / 6 1  ('t A R- i N n  " 

Simpltx Cimt RttOrdtr. 
So named because it is simple in con

struction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a button-nothing more. One hundred 
men can register in one minute on one Re
corder. Adapted to large or small con
cerns. No keys, checks, cards, tape or ink
ribbon. For simplicity, compactness, dur
ability and quick registration absolutely 
without rivals. 

FuU de8cription for the asking. ASK NOW. 
Heywood Brothers & Wakefield Company, 

1 915 CANAL STREET, NEW YORK. 

work over .et of 
sizes. 

THE OSTER MFG. CO. 

Cle�:I::3,
sYle�10�U�8.A. 

LOS E  TH E 
ruoN,r:��edcaW.,l:6'.! 
burne �atent Pencil 

:��1::�I
F,;'f�"e�tto g�k; firmly but don't tear tEe 

���i�wiv�re:6�T: �����i 

P O I N T  

�handY. By mall, lOc. eacb. Cata· 
logue of these and other novelt·ies 
mad� with the Washburne Fast-
eners free for the asking. 

. 

AMERICAN R I N G  CO..  Box P, Waterbury, Conn. 
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