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THE IDEAL AUTOMOBILE . 
The automobile lias been sufficiently lon::r in our 

midst to imable us to define the esselltial qualities 
which go to Illake up an ideal machine. Naming them 
in theit' order they are as follows: low cost, durabilit,y, 
endurauce (large fuel supply), ability to climb hill�, 
and speed. 

Low cost is given the first place for the reason that 
the present price of the automobile places it altogether 
beyond the means of the average individual, and ren­
ders it a very decided luxury. It is certain that cheap­
ening the cost will produce a proportionate increase m­
the demand, and the increased demand will lead in its 
turn to a redulltion in the price. 'rhis was conclusively 
proved in the history of the bicycle, tile cost of a first­
class machine to-day being about olJe-quarter what it 
was a few years ago, when the numuer of riders was 
limited. 

But while the ideal automobile mu;,;t be cheap the 
reduction in price must not be gained at the expense 
of sound materials and good workmansilip. However 
great lllay be the demand for a low-priced machine, 
our manufacturers must nevel' attempt to meet it by 
making a shOl·t cut by the way of showy but in­
fedor construction. The folly of such a lllethod was 
delllonstrated very conclusively when the bicycle was 
at the height of its popularity. 

Next to its low cost and durability we place the en­
durance of the autolllobile; by which we mean its 
capacity to covet· a large mileage without having to 
refill its fuel tanks. Liberal fuel capacity will be a very 
strong recolllmeudation to the bicyclist, who has been 
accu�tomed to rove all day on lottg-distauce excur­
sion with the kn-owledge that he is not tied to particll­
lal' stopping places, or liable to be hopele8sly .. stalled" 
by a collapse of his motive power in out-of-the-way or 
unexpected places. 

In view of the fact that the steam-driven automobile 
has shown such superior bill-climbing powers, it is cer­
tain that the appetite of the public, lJ!'ing thus whet­
ted, will demand that the ideal automobile shall be able 
to negotiate any hill that it may encounter in the course 
of an extended tOllr. It 1lI1lst be able to carry its oc­
cupant through, if need be, a mountainous country; 
for we have a preced!'nt in the successful trip up MOllnt 
'Vashington recently accomphshed by a builder in one 
of his own machines. '1'he records for hill·climbing are 
at present held by steam-driven IlJOtOI'S; and it will he 
a fortunate day for the automobili�ts when builders 
succeed in combining with the cheap cost of operation 
of the gas-propelled type, the hill-clilllbing powers of 
its strollgest com petito I'. 

In placing speed at the bOttOIll of the list we may 
seem to be making too Uttle of a feature of the auto­
mobile which Illany of the riding public believe should 
receive the first consideration; but as a matter of fact, 
every type'of automobile that is now on the market is 
capable of rUlllling at a higher speed than the law al­
lows. Although a rate of twenty miles an hour or 
more is 110 doubt frequently accomplished on the pub­
lic roads, there is no question that the rapid increasfl in 
the number -of riders itt the future will lead to a re­
striction of speed to a maximum of twelve or fourteen 
miles an hour. 

•••• • 

PROSPECTS OF THE PEARY RELIEF EXPEDITION. 
The outlook for Peary's Polar expedition does not 

seem vel'y bright, as great diffiCl]lty is experienced in 
finding a steamel' and a crew suitable for a three years' 
sojourn in the Arctic regions. The" Windward" was 
a slow boat and wa" hardly adapted for the purpose. 
She was sent back last August to the Peal'y Arctic Club 
which has already �p!'nt $(;4.000 on the expedition, and 
it is evident that tlley will have to raise a large sum of 
IlJOney to enable the plans to be satisfactorily carried 
out. Either a Newfoundland sealing stealller wi 1I have 
to be purchased, or the " Windward" will have to be 
repaired. It is almost impossible to lease a steamer 
owing to the fact that they are all needed in seal fishery. 
It was hoped that a second-hand set of engines awl 
boBers could be obtained for the" 'VilHlward," but up 
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to the present time nothing of the kind seems availa­
ble, and the engines will probably have to be patched 
up to answer. It is found very difficult to get twelve 
lllen to venture north this yeat' with the prospect of 
not returning for-three years. It is to be hoped that 
the explorer will not be balked in his plans, as his dis­
appointmellt will be a bitter one. 

• •• •  
ELECTRIC TRAIN LIGHTING. 

BY ALTAN D. ADAMS. 
The v':lry general use and appreciation of the incan­

descent electric lamp for statiouary lightillg has sug­
gested its adoption on railway trains. A numbel' uf 
more or ·less satisfactory· attempts at electric train 
lighting have been made and cars are thus lighted on 
several regular trains in diff!'reut parts of the country. 
'1'he methods of electric train lighting thus far tried 
with success llIay be divided, as to their sources of 
power, into three classes. On one plan an engine, 
served with steam from the locomotive boiler, is used 
to drive a dynamo in the baggage car, and suitable 
conductors are supplied to connect the dynamo with 
electric lamps in all the cars of a train. As lalups can 
only be operated bl dYllamo current in the several 
cars, so long- as they are coupled to the baggage cal' 
and locomotive, a storage battery on each cal', 01' at 
least on the baggage car, is necessary to make the 
steam-driven engine and dyn;tlllo at all satisfactory. 
With a storage battery of �uitable capacity on each 
C,lI', enough energy from the dynamo lllay be stored 
durinl/: the times when the train is connected up to 
light the several cars when they are being switched 
01' a change of engines is being made. If the battery 
is placed entirely in the baggage car, the change of 
engines may be lIIade without putting out the lamps, 
but if the train is uncoupl.;d, or the baggage car re­
moved, darkness ensues. 

One objection to the use of steam from the locomo­
tive boilet· for electric lightinl/:, is that all the power 
possible is usually wanted for train propulsiou. It is 
also objectionable to pipe steam from the locomotive 
to the baggage car, because of the tendency to condell­
bation losses. Another source of power for electric 
ligh ting on trains is found at the car axle. In order to 
deliver energy at constant pressure, as is necessary for 
incandescent lighting, the ordinary dynamo lllust be 
driven at a unifol'm speed, but by specinl and some­
what complicated construction dynamos are llIade to 
produce a nearly constant electric pressure when driven 
at a variable speed by the car axle. The speed of the 
dynamo arlllature must not, however, vary outside of 
cet·tain limits or the automatic regulation of pressure 
cannot be, maintaiued. The dyuaillo to be drivell 
from the cal' axle is usn ally placed in or under the bag­
gage car, and the necessary mechanical connections 
wade. 

It is at once evident that when a dynamo is driven 
from the car axle, not only must the 10CoulOtive remaiu 
connected with the train, but it must also remain in 
motion so lonl/: as light is to be had, unless a �torage 
battery is provfded. As it would never do to have elec­
tric lamps go out every time the train stops, a storage 
battery is usually provided when the power for dynamo 
is taken from the cal' axle. The battelY may be all 
together in the baggage car, but the ideal place for it 
is under each car, in sections. A third method of light­
ing·railway cars is that entirely with storage batteries. 
The batteries are usually charged at terminal points 
for all-night runs and are carried in suitable compart­
ments beneath each car. This last arrangement makes 
each cal' independent of the train 01' locomotive, as to 
lil/:ht. 

. So 'far as the quality of service is cOllcerned, train 
lil/:hting with storagecbatteries is ideal, but the first 
cost of batteries is comparatively high, the shake and 
jar of travel hastens their deterioration, and their 
weight has to be considered. The total weight of bat­
tery necessary per car is, of course, much greater when 
they are used alone than when in conjunction with a 
dynamo on the train. When used with a dynamo on 
the train, the capacity of the battery need be only 
sufficient to operate the car lamps during times when 
the dynamo cannot be used, say for not more than one 

. hour per ni.ght, or at any one charge. When, however, 
the battery is used alone, it must have capacity for an 
entire night, or say ten hours, and will, therefore, be 
llIuch heavier, since weight increases directly with 
the capacity. The first cost and rapid depreciation of 
storage batteries, together with their expense of oper­
ation are such that their general and 6xclusi ve adoption 
in the lighting of railway trains seem very doubtful. 
If electric lights are to come into common use on cars 
drawn by the steam locomotive, they will probably be 
supplied from dynamos carried on the trains and sup­
plemented by a slIlall storage battery on each cal'. 

In fil'st-class train service the system of light.ing by , 
compressed gas is no doubt more generally used than 
any other at this time. The compressed gas is carried 
beneath each car in steel tanks, and flows to the 
burners under the tank pressure, which, of course, de­
creases as the gas is used. A supply of gas being thus 
calTied with the train, it is pertillent to inquire wheth!'r 
mealls exitit uy which wore light can!Je had per cubic 

foot of gas than is now obtained from the burners. In­
stead of consuwing gas at the burners it may be used 
in a gas engine and the power thus developed, ex­
pended to driVe a dynamo. A good coal-gas, of about 
600 heat units pel' cubic foot, will yield one brake horse 
power houl' for each twenty cubic feet of gas consumed 
iu the cylinder of a wodel'n gas engine. This brake 
horse power hour represents 746 watt hours applied to 
the armature shaft, and allowing the low average effi­
ciencies of 85 per cent for the dynamo and 95 per cent 
for the line and connections, the lamps will receive 
746X'95X'85=600 watt hours for every cubic foot of 
gas con�umed by the engine. 

Illchndescellt lamps of nominal sixteen-candle power 
are now largely IIsed, that require but fifty watts each, 
and twelve of these lamps may obviously be maill­
tailled per hour for each cubic foot of gas burned ill 
the engille. Even if an incandescent lamp that re­
quires sixty watts is used, ten may be operated per 
hour for each cubic foot of gas consumed. Incandes­
cent lamps of other candle powers can be had at about 
the same efficiency as that just stated, the watts per 
caudle increasing slightly in very small lamps and de­
creasing for very large ones. The candle pow'!r of 
gases valT somewhat, but four to five cubic feet of 
good coal gas, at the burner per hour, are commonly 
considered about the equal of one sixteen-candle incan­
descent lalup. 011 the basis of five cubic feet of I/:as 
per hour, twenty cubic feet supply but four burners, 
and with only four cubic feet the burners maintained 
pel' hour is only five. As ten to twelve sixteen-candle 
incandescent lamps are maintained per hour, per 
twenty cubic feet of gas expended at the -engine, from 
two to three times the amount of illumination can be 
obtained when the gas is exploded in the engine cyl­
inder that is given off by the same quantity when 
consumed at the burners. This difference in operative 
efficiency is more than enough to offset the higher 
first cost of th� electric equipment. The best location 
for the gas engine and its driven dynamo is probably 
in the baggage cal', and this would bring the gas reser­
voiJ·s to the same point. Powel' fOI' the electric light is 
tllen iutiependent'.of both the motion of the train and 
the presence of the locomotive, hut if storage batteries 
are not u�ed on each car, light can ouly be had so long 
as the baggage caris connected with the train. The 
cost of sllfficient battE'ries on each car to supplement 
the service from the dynamo, being charged by it and 
used only when the baggage car is disconnected, is not 
large, aud theil' use makes the system ideal in service 
as in cost of oneratioll. 

• •• •  
AIR PIPES FOR MINES, MADE OF CLOTH. 

A Dusseldorf til'llt is making cloth air pipes' for 
miues. They are made of .8trOnl/: sail cloth illlprel/:­
nated with India rubber so·that they are both air and 
watel'tight. '1'hey are much cheaper and lightet· than 
those made of zinc alld wood and they can be easily 
tranGported and secured. The galvanized iron rings 
are provided with the pipes. '1'hey are spaced at certaiu 
distances for suspension. Steel rings are also insert!'d 
at places and prevent the pipes from kinking. Sev­
eral hundred feet can be put up in a few mill utes and 
the transportation of the pipes around the mine is 
easy. One great advantage is, accordinl/: to The Col­
liery Guardian, that when shots have to be fired the 
cloth pipes can be folded together and put out of the 
way, whereas zillc pipe� are not easily removable and 
if they are left would be much damaged. 

.�.� . 
"HALL I' TH' WOOD," BOLTON. 

Mr. W. H_ Level' has presented -. Hall i' th' 'Vood" 
to Bolton, Englalid, tOl/:ether with the sum of $6,000 
for its maintenance. It was the home during some 
years of Samuel Cromptoll' whose father rented 
here two or three rooms of the house, and who 
devoted five years from 1774 to 1779 in secret to the 
invention of the spinning lIlul!', a machine which was 
long known as the ., Hall i' th' Wood wheels." This 
machine was sold to a !Judy of eighty manufacturers 
for $300, about 1785. The woods around it have long 
since beeu cut down, says The Builder from which 
we obtain our information. 

e· •.• 
THE FATHElt OF PHOTOGRAPHY. 

February 11 was the one huudredth allniversary of the 
birth of Henry Fox Talbot, for 'Whom is claimed by 
many the place which has long been held by Daguerre 
in the estilIlation of the world. '1'hose in favor of the 
claim say that Fox'I'albot deserves this position be­
cause by his public announcement of a sllccessful pho 
tographic process he anticipated Daguerre by some 
months, and secondly, present df\Y photography is a 
direct descendent and modification of the Fox Talbot 
method, and has no connection with that of Daguerre 
which process is now archaic. Daguerre has lllany 
public memorials both in France, England and Amer­
ica, but Fox Talbot, who died in 1877, has never been 
honored. A cOlllmittee has been formed at his own 
home, Lacock Abbey, near Chippenham, England, to 
raise a melllorial fund for the restoration of the clJancei 
of Lacock Church. As he was lay rector of the church 
thilS seem,; Lv !Je a UJelllorial which he would lw,\'e J.e-
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si red most. A small edition of prints from three of 
Talbot's photogravings on copper have been m ade and 
published, the money received from purchasers of these 
will be handed over to the fund without any deduc­
tion of expenses. 

____________ �.�I�.�.�.�-----------

TURPENTINE AND ROSIN. 
BY C. K. HAWKINS. 

The manufacture of spirits or �I of turpentine, and 
rosin has been for many years the principalind ustry of 
the entire part of the Southern States known as the 
long leaf pine belt, anc! the business of , .  yarding" and 
shipping of these and other naval stores has been and 
is  n ow the basis of the prosperity of many of the 
cities on the South Atlantic and Gulf Coast. 

Both spirits of turpentine and the solid product 
known as rosin are obtained from the exuded gum or 
res in  of various members of the yellow pine family, but 
principal ly  of the variety Pinus Palustris, or "long 
leaf" yellow pine .. 

The resin which is of a semisolid consistency and 
wh i tish i n  color, is  insoluble in  water, but readily 
sol uble in ether or spirits of turpentine. It is obtained 
from the tree by boxing, or cutting a deep notch in the 
trunk, about a foot from the ground. 'I.'hese " boxes" 
hold about a quart, their number is l imited by the 
diameter of the tree, the usual rule being to leave 
12 i nches of bark between each box. this giving two 
to four and someti lUes six, boxes to each tree, the box 
being 10 to 12 inches across the openi ng. Ten thousand 
boxes consti tute one working unit or" crop," requiring 
from 100 to 200 acres in the new regions along the  Gulf 
Coast, and from 500 to 1,600 in the " worked-out" dis­
tricts of North Carolina. 

The boxes are cut with an axe having a very long and 
n arrow blade, and short and hea vy handle. This is  
done during the winter mon ths, when other work on 
the turpentine farm is at a standsti l l. Upon the open­
ing of the. warm weather, wh ich causes a flow of sap 
into the boxes, the trees are" chipped" or scarified, by 
removing the bark and wood to a depth of about an 
inch' j ust above the box. This operation is repeated 
every week. during the season, each" chipping" expos­
ing about an inch and a half further up the tree, b ut 
maintaining the same depth. The tool used is called a 
" hack." 

Thegrnn exudes from the scarified surface and flows 
down into the box, whence it is collected every four 
weeks by means of a " di pper" which is  simply a flat 
pear-shaped blade, and sets into a hand le. The average 
weight of a barrel of " crude" is 240 pounds, and a crop 
of first- year or "virgin" boxes should yield 35 to 50 
barrels at each dipping. or 245 to 350 barrels during the 
season, decreasing to 12 or 16  barrels per dipping dur­
ing the fourth year, at the end of which the farm is 
usually abandoned and turned over to the timber men, 
although some of the smaller landowners i n  the older 
dist,ricts, especially in North and South Cal'olina, work 
their trees as long as they can get anything out of them. 

The stills usually hold from 10 to 50 barrels of crude, 
and are made of copper. The kettle, which is in  a 
brick setting with furnace underneath, has an opening 
near the bottom with a gate faucet, out of which to 
run the charge after distillation . 

A little water is run in when the still is charged, and 
heat applied gently at first, being gradually increased 
until the whole mass reaches the boi l ing point, where 
it is maintained during the remainder of the process. 
The steam produced by the evaporation of the water 
passes over into the worm, bringing the turpentine in 
a vaporized form with it, and being condensed, runs 
off into a vessel placed to receive it ,  i n  which the water 
settles to the bottom, and the turpentine, being of a 
less specific gravity, collects on the surface and is 
dipped off into barrels. Water is constantly added to 
assist in the vaporization and to prevent burning of 
the charge. With a glass the distiller note" the pro­
portion of spirits and watel' coming over, and when the 
spi rits has decreased to about one· tenth of the whole 
the d it;ti llation is stopped and the remainder of the 
chMg'e is ru n out into a wooden trough, passing first 
through a strainer of No. 6 mesh, next through one of 
about No. 40. and last through a No. 80 mesh. While 
still hot is i s  dipped u p  into barrels. 

'I.'he number of chal'ges per day which can be run in 
a sti l l  of ordinary capacity is from two to five, depend­
ing on the character of the crude and the time of dis­
tillati on. 

A charge of twelve barrels of crude gum should yield 
120 to 130 gallons spi rits and seven or eight barrels of 
rosin. 

Spirits of turpentine fresh from the still is perfectly 
clear and transparent, with a fai nt, pleasant, aromatic 
odor, and is very different from the i l l-smelling, yellow­
ish liquid that we usually see i n  paint stores. 

The spirit banels are prepared by bein� coated on 
the inside with glue, which bei llg' i llsol uble in turpen· 
tine renders them impervious to the action of the liqu id  
and prevents leakage. 

There are fifteen re cognized grades of rosin, those 
known as W. G. (window glass) and W. W. (water 
whitp) being the finest and most val uable. and from 
N, which is very clear, the grades run through M, L, K, 
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J, H, etc., to A, which is almost black. Of these the 
W. W. and W. G. grades are produced from the "vir­
gin dip," or first year's run, each subsequen t  year's 
run producing a poorer grade. 

D uring the latter part of the season, as the weather 
becomes cooler and the flow of sap diminishes, the 
gum forms on the boxed face in a hard white mass, 
greatly resembling honeycomb. The scraping off aud 
distilling of this is the last operation of the season. 
This scrape which amounts to from seventy barrels 
per crop the first year to 100 barrels in the fourth, pro­
duces rosin of an i nferior grade and but little turpen­
tine. 

The next important step is the shipping of the fin­
ished product. The sti lls are usually situated at a con­
siderable distance from transportat.ion, and most of 
the larger operators either build tram·roads to reach 
the shipping point, or else make use of those built by 
the sawmill  people. The rosin which is shipped in 
very rough barrels, made at the still, and holding 350 
or 400 pounds is, upon its receipt by the factors at the 
seaport, first weighed, then graded, and after rehead· 
ing, is stored in open yards, to be presently loaded 
upon vessels for export. The vessels usually employed 
in the foreign trade are Norweg'ian and Swedish barks, 
of a tonnage varying from 500 to 1, 100 tons. 

The spirits receive a rather different treatment, be­
ing run from the cars under open sheds, and the bar­
rels emptied and reglued, if necessary. The spirits is  
then rebarreled, if  destined for export, or run into 
tank cars, i f  for shipment to the interior. 

A shipload of spirits when the price is ruling be· 
tween 30 and 40 cents per galion is rath er more valua­
ble th an the average reader would at first suppose. 

By far the largest amount of rosin produced il'l con­
sumed in  the man ufacture of soaps and varnishes, of 
which it is an important constituent. A great deal of 
it  is  red istilled for rosin oil, which is used as a basis for 
various grades of machine oils, and in the manufac­
ture of wagon grease, printing inks, and lacquers. 

Spirits of turpent.ine is used in the man ufacture of 
varnishes and paints, and to some extent in chemical 
operations and medicine. 

. f. . 
OUR RAPIDLY GROWING IRRIGATION AREAS. 

The Un ited States Department of Agriculture has 
issued a bulletin regard ing i rrigation 'in the Rocky 
Mountain States, by J. C. Ulrich an irrigation en· 
gineer, uf Denver, Colo. , describing the agricult ural 
conditions of the Rocky Motlntain region, covering 
more particularly the States of Colorado, Idaho, Mon­
tana, Utah, and Wyoming. How ditches are bui lt, 
rights to water established, and the water diverted 
into canals and d itches and applied to the land, as 
well as the cl imate, resources, and general character 
of the region, are well covered, the main purpose being 
to instruct those to whom the subject is  new and en­
able them to avoid the costly mistakes which novices 
are l iable to make. The difference between ditches 
belonging to individ uals, corporations, or districts are 
outli ned as well as the methods of operation. Of the 
latter Mr. Ulrich says : 

"The owner of an individual ditch operates it as he 
pleases. subject only to the ,State laws governing the 
d iversion and use of water. But when several persons 
are in terested in  the same ditch the necessity for some 
systelU of 

'
control arises.' In the case of u nincorpo­

rated com munity canals, this control is secured by the 
selection of a water-master, who is usually one of the 
owners, to have charge of the operation and mainte­
nan.}e of the system and the distribution of its water to 
those enti tled to its use. It is on the large corporation 
canals, however, that the necessity for a careful sys· 
tem of operation and management is most apparent. 
Many of these canals are more than 50 miles long and 
number .thei r water·users by h undreds. The Riden­
baogh Canal in the Boise Valley, Idaho, furnishes 
water to more than 500 farmers. The High Line Canal 
in Colorado has 433 consumers under it ; the Loveland 
and Greeley-has 257, and many other systems are as 
large or larger. It can thus be readi ly seen 
that the, pl'Oper operation of such canals involves a 
very thorough business organization and careful at· 
tention to many important detai ls." 

'I.'he flooding, furrow, and compartment systems of 
applying the water to the land are descri bed, and their 
special conditions and applications are setforth. The 
value of reservoirs in equalizing the supply ·from 
streams and in enlarging the watered area is  pointed 
out. Of t.his the author says: 

"The quantity of water necessary or used for irriga­
tion fluctuates during the irrigating season, but  un· 
fortunately the period of maximum use does not coin­
cide with the period of maximulll flow of the streams. 

The time of greatest need for water varies 
somewhat in  different localities, but generally there 
is very l it,tle water used in April, and the quantity 
used in May is relatively unim portant. June and 
July are the months of maximum use, and the use i n  

'August is usually considerably greater than that i n  
_ May. . . • T h e  August-flow of streams is that w hich 

l imits t heir irrigati ng capacity. Not lIIore than about 
20 per cent to the total annual discharge of streams 
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can be made available for irrigation from their natural 
flow. Where the topography of the country 
is favorable this loss of water may be prevented or 
g,reatly diminished through the construction of re�er­
voirs for storing the surplus d uring the early part of 
the season for use in the later months. With 
these benefits there are also com plications. If a com­
prehenisve system of storage is to be adopted it. will 
doubtless increase the difficulty of dividing water 
among the <liffe-rent claimants to a common supply 
and make it necessary to have additional legislation to 
define the character of the rights to these stored 
waters." 

In an appendix, Mr. Ulrich describes the methods by 
w hich the various States divide water among appro· 
priators and gives the names of officials in charge. 
One gathers that there is now pressing need for N a· 
tional legislation to control the whole suuject of water 
storage and su pply, where more than one State is in· 
volved in the same system, as is not frequently the 
case. E. M. A. 

••••• 
NEW STEAMSHIPS BUILDING. 

In many respects a new era of steamsh i p  building is 
in progress, both abroad and in this  cou n try, and the 
recent withdrawal from com merce of the large fleet of 
steamers to carry British soldiers to South Africa seems 
to demonstrate the inadequacy of the present vessels 
for the ocean·carrying trade in emergencies that lIla�' 
at any time arrive. Not only was our Pacific Coast 
trade hampered. by, the withdrawal of steamers tor 
duty in the Phi lippines, but the passenger service to 
the Paris Exposition next summer will be more or less 
seriously affected by the lack of ships. 'I.'here will 
be few if any steamers that can be chartered for carry· 
ing the extra crowds, and some of the regular l iners 
will probably be out of cOlllmission. Six of the Cunard 
line's steamers are employed by the British govern­
ment, including some of the most commodious vessels 
engaged in transatlantic service. and three of the 
White Star steamers, inc luding the big ,. Majestic." 
These vessels will hardly be returned to the companies 
in time to partici pate in the act ive ocean traffic for the 
Paris  Exposi tion. 

There wiII be several new ocean l iners finished by 
spring which will  partly compensate for the loss of 
these big steamers of the English companies. The 
Holland-Amel'ican line expects to have ready for the 
spring rush to  Europe the new " Potsdam," a liner of 
large dimensions and superb accoillmodations. 'l'he 
French line will launch three new steamers equal ill 
capacity and service to any engaged by t hat com pally 
in transatlantic service. These vessels, "La Savoie," 
.. La Lorraine" and " 1' Aq uitai ne," will form quite a 
formidable l ittle fleet by themselves, and they wi l l  add 
greatly  to the carry ing capacity of the French line. 

There is  building in this country quite a formidable 
fleet of steame rs which will be completed at different 
times within the next year or two. The Pacific Coast 
will monopolize many of these new American coasters, 
and they are being built  for trade on that side of the 
world. 'fhe Pacific Mail Steamship Company wiII soon 
launch two fine l'lteamers for Oriental COlllmerce to ply 
between San Francisco and China and the Phili ppine�. 
The Oceanic Steamship Company has t.hree steamers 
undel' way, and the International Steamship Company 
is having two commodious vessels constructed. There 
are four new steamers bein g bui lt  for the HaWaiian 
trade with a gross tonnage of 26, 590. The New York 
and Cuba Mai l Stea/nship Company have three more 
vessels partly finished. 

The majority of the new steamers are being built 011 
the Pacific Coast, and indicate the prosperity that will 
follow our new policy in  the Far East. President Hill, 
of the Great Northern Railroad, promises that within 
five years there will be twenty·five new stealllships in 
the Oriental trade, plying between the Pacific Coast 
and China, Japan, and the Philippines. These, he 
predicts, � i l l  be of the largest size, with enormous car­
rying capacity, and slow of speed. Speed is not con­
sidered so much an o biect as to be able to lay the goods 
down on the other side of the Pacific so that they can 
compete with the native product. 

The ship building yards of both coasts are repor ted 
to be full  of orders, and even those on the Great Lakes 
have all they can reasonably construct in the next 
year. According to the Com missioner of Navigation 
t here are 50 war vessels, with a total displacement of 
140,813 tons, u nder construction or contract in this 
country, and 45 coasting vessels besides the large ones 
mentioned abo\"e with a total gross tonn age of 76,007. 
The construction of these vessels assist ill promoting 
the new.era of prosperity in American shipbuiltlillg'. 
The world's carrying trade has in recent years in­
creased faster than the number of stea!llers built to 
transport i t, and the  pecul iar cond itions brought about 

, by wal' have merely tended to emphasize th is fact aIlli 
bring the matter to an acute crisis. In the new ship­
bui ld ing" era we shal l no longel' stand by and perlllit 
other nations to do most of the building; for the si!!'ns 
are unmistakable that the long· looked iOI' alld Ul" 
gently·needed re\'i val of Americau shillimildiug i� at 
hand. 



AN EFFICIEBT -eotttr AND POTATO ltILLE:a. 
Our illustrations picture a new implement for hilling 

corn and potatoes in which the mold boards can be 
adjusted relatively to the advance share so as to i nsure 
the banking of the soil close to the rows of plants at 
each side of the furrow. The hiller has been patented 
by Van Allen Whitbeck, of Aquetuck, N. Y. 

To the underside of the beam a bracket is secured, at 
the forward end of which a share is carried, extending 
up into engagement with the beam. A pivot-pin passes 
through the beam, the bottom portion of the bracket 
behind the share, and t he overlapping projections of 
the mold-boards. These mold-boards are straight and 

A NEW FORlII OF CORN AND POTATO HILLER. 

in all positions are within the line of the side edges of 
the share so that the earth turned up by the share 
passes freely to the outer faces of the molu-boards. 
The mold-boards are provided with extensions on their 
real' ends, from which extensions apertured segmental 
arllls project laterally. These arllls are designed to 
slide one over the other, and are held in adj usted 
position by Illeans of a bolt passing through registering 
apertures. By this means the h iller can be adj usted 
to any desired width. The peculiar forlllation of the 
mold-boards insures the earth's being carried u p. close 
to the roots of the plants, and depositeu on the upper 
portions of the rows. The lower part of each mold­
board serves to cut weeds ; the u pper part throws 
rising earth downward; and the straight body sections 
conduct the earth directly to the plant stems. 

The inventor informs us that by mounting the 
hillel' on a runner and raising the coIt.er-wheel a very 
efficient snowplow is formed which runs with remark­
able steadiness. 

• ••• • 

A BICYCLE lIIOTOR EQUIPlIIENT . 
How a bicycle can be transformed into a self-propel­

ling machine by the addition of a small motor and the 
few other essential parts is shown in the annexed il l us­
trations. It forms one of the simplest and most compact 
uutomobfies imaginable, and will doubtless be very 
useful to riders of ord inary endurance, who wish to 
increase their riding radius, easily ascend hills,or make 
long trips on the flying steed. 

A reference to the la rger illustration will show the 
reader at a glance the details of the driving mechanism. 
This co� J.!.f the small, water-jacketed 
motor, 3; havin'go cili� side the flywheel, 
11, and OD'URt "" .... ,,&WaH· sprocket, 
which is connected to the large auxiliary 
dri ving.sprocket on the back wheel by a 
chain passing over a sprocket guide-wheel 
supported upon the bicycle frame. The 
tank. 1. contains the gasolene, while i n  
the box, 2, i s  placed thd ignition battery. 
This is connected by flexible cord to the 
igniter of the motor and to a push but­
ton,  6, located under one of the handles 
of the handle-bar. The motor is lubri­
cated from the oil cup, 10, and is cooled 
by water from the tank, 7, placed under 
the seat which circulates through the 
pi pes, 8, to and from the water:jacket. 
The tube, 9. is  a mumer and is said to be 
very effective. 

In starting the machine, the compres­
sion lever, 4, is released, then the rider 
mounts and drives ahead by giving the 
peuals two or three revolutions in the or­
d inary way. He i mmediately throws on 
t.he compression lever, 4, and presses the 
button, 6,  whereupon the motor starts 
and drives the machine at a good rate of 
speed. The speed may be regulated by moving the 
wire hook, 5, which controls the air mixture while the 
bicycle can be quickly  and effectually stopped by sim­
ply ceasing to press the igniter circuit button, which 
will' cause the compression of the unexploded charges 
to powerfully brake the motor. 

The smaller illustration shows the appearance of the 
machine when the parts are all incased. When viewed 
from the front, the remarkable compactness of the 
equipwent is evident frow the fact that the width of 

I eieutifi£ �meti'Jt1. 
the casing is no greater than the width of the front 
fork. The entire weight of the motor addition is only 
about 25 pounds, and a pint of gasolene is sufficient to 
drive the bicycle over twenty miles. 

This motor attachment is the invention of Mr. 
Steffey, a mechanic, of San Diego, Oal . ,  and we under­
stand a company has recently been formed under his 
name for the manufacture of the entire equipment, 

.'.' . 
A Vlcthn of the Bubonic Plague. 

A well-printed, illustrated weekly newspaper comes 
to us from Honolulu, Hawaii-Austin's Hawai ian 
Weekly. The last n umber received contains an ac­
count of the black plague which prevails at present on 
that island. The following graphic account of a single 
case indicates the nature of that direful disease, of 
which little is known in this part of our country. 

The death of a Japanese woman on Maunakea Street 
last week was an event of more than passing notice. 
She was stricken with the malady at eleven O'clock in 
the morning, while performing her household duties, 
the first symptoms being a sudden rise of pulse wit.h 
the accompan ying fever. She cal led her husband and 
told him she must l ie down as she felt weak and ex­
hausted. She reclined on a pallet, which was about 
the only al'ticle of furniture in the shanty where they 
were living, and attempted to go to sleep, but a sensa­
tion of strange pains dispelled all thoughts of rest and 
she asked her husband to come to her bedside. She 
could only murmur : "Don't cal l the doctor; ask Ito 
to come." Ito, who was her sister living a few doors 
away, was speedily brought, and she proceeded to act 
as nurse. The contact of the black plague is l ike that 
of a ravenous tiger-short and fierce. In a little while 
the poor woman was groaning with pain and throwing 
herself from side to side in a vain endeavor to get 
relief. Ito procured ice and applied cooling cloths to 
her temples, but the fever had gained a headway that 
bamed nursing. The disease was a complete master of 
the patient, and the swellings that characterize the 
bubonic plague began to appear in just an hour after 
the first symptoms asserted themselves. It was noon 
wher the m iserable victi m  was suffering indescribable 
torture. Shrieking and im ploring her h usband to kill 
her, she writhed on her bed of agony. Ito then pre­
pared poultices and applied them to the nauseous pro­
tuberances that had appeared over the groins and 
under the arms. At one o'clock the woman gave up 
her life and added another unit to the l ist of Hono­
lulu's plague-stricken victims. 

. .  ' .. 
THE southern hemisphere has been visited by intense. 

heat. A few days ago the thermometer registered 1200 

THE STEFFEY lIIOTOR CYCLE. 

MOTOR ATTACHlIIENT FOR BICYCLES, 

F. in the shade, nearly '1.11 day at Buenos Ayres, says 
The Medical Record. There were 102 cases of sun­
stroke, of which 93 were fatal, and the next day there 
were 219 case�, of which 134 were fatal. The weather 
has also been extremely hot at Melbourne, and i n  
South Africa the British troops have suffered exceed­
ingly from the almost u n bearably high temperature. 
Indeed, the whole world seems to be warmer than 
usual, for the winter in this country has been far from 
severe, and in the Klondike the weather is almost 
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mild, and even at the health resorts at Switzerland, 
Davos· Platz, the season has been ruined by warm 
weather turning the snow into slush, which has re­
sulted in keeping all of the invalids in the house. 

....... 
A NEW NUT-LOCK. 

To provide a lock which wi l l  securely hold a nut 1. 
position and prevent its displacement by vibration is 
the object of an invention recently patented by Robert 
L. Bargelt, of Woodstock, Va. Fig. 1 is a perspective 
view of a bolt with a nut locked in place. Fig. 2 is a 
perspective view of a combined washer and wedge. 

The bolt, as shown in Fig. 1, is formed with a longi­
tudinal slot in its threaded end, by. which slot the 
wedge is designed to be received. On its face the 

A COlllBINED LOCKING WASHER AND WEDGE FOR 
NUTS, 

washer is provided with two aHned recesses i n  which 
the laterally extending arms of a wedge are engaged. 
The washer and wedge are slipped over the bolt, with 
the wedge in the slot of the bolt, The nut as i t  is 
turned on the th read, draws the wedge into the 
slot, thereby expanding the outer end of the bolt and 
i ncreasing its diameter. When the bolt is used in 
positions where it  is not subjected to the action of rust, 
the nut. can readily be removed by sharply striking the 
wedge lateral ly. When the bolt is used u nderground, 
as in the laying of street rai l ways, the metal is quickly 
coated with rust, and the usual procedure of breaking 
the nut loose from the bolt m ust be resorted to. 

The action of the locking-wedge is in effect that of a 
rivet. '.rhe great merit of this nut· lock resides in the 
impossibility of loosen ing the n ut by means of a 
wrench, when used on a railway fish-plate. The cost 
of the manufacture of the washer and wedge is small ; 
for the parts can be stamped out of suitable materials 
very cheaply . 

. .. ' . 
A. COinparlson of Autollloblles. 

In a recent lecture on ;, The Development of the. 
Automobile," before the Electrical Engineering Section 
of the American Institute, Mr. R. E. Fless stated that 
the automobi le of to· day WaS divided. into three classes, 
those propelled by steam, electricity and petroleum. 
Each class has good points. The best record for speed 
is credited to the electric style, which has made a 
speed for a short distance of sixty-three miles an hour. 

As a matter of record, the electric machine has 
proved to be best for city streets and over 
level roads; for short distances the petro­
leum or gasoline motor is best for ordi­
nary runl; in  the country where there is 
some uneven ground to be covered; while 
steam is the choice where heavy work is 
to be done. 

The automobile first came into promi­
nence in France in 1894, during which 
year the first race was run. England be· 
came interested two years later, and the 
following year (1897) the .. auto" was 
i ntroduced in this. country. Since that 
time it has made great strides. 

The interest reached its zenith .last year 
in both Europe and America. There are 
7,000 owners of horseless vehicles in 
Europe to·day, 5,000 of whom are ion 
France. In Paris alone there are 600 
man ufacturers and more than 900 dealers. 
In this country it is not so far advanced, 
although popular interest is increasing. 

The lecturer enumerated among the ad­
vantages of automobiles that they occupy 
less space in front of a store in the 
shopping districts , and give more reli­
able service in heavy weather than cal} 

be attained in any other way. 
...... 

'l'HE Paris Exposition will have the largest theater 
in the world, accommodating 12,000 to 15.000 person!'. It 
is  to be erected within the" Galerie des Machines." 
The auditorium will consist of five tiers. The stage is 
to be circular and capable in part.s of being moved 
round on a turntable which will alone llleasure 300 filet 
in diameter. It wil l  be largely used for spectacular 
performances. 
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AN IMPROVED WIRE-STRETCHER. 

A new wire-stretcher has been patented by William 
E. Kimmel, Bermudian, Penn., which is designed to 
take. up the slack in wires stretched between fence 
,-osts. Fig. 1 is a perspective view of the complete de­
'ice. Fig. 2 shows a capstan employed_ Fig. 3 is a 
lifrspective view of an operating· lever. The stretcher 
comprises essentially two pieces, the capstan and the 
operating-lever. The capstan is formed with a tubu­

-lar portion, A, provided with diametrically opposite 
slots to receive the wire and flanged to prevent t.he wire's 
slipping. Arms extend radially from the tubular por­
tion, A. Each arm has a recess, D, at one side and a 
hook, E, on its outer end to retain the wire. The 
operating-lever consists of a handle and a ring-shaped 
head having a hub, B, at its center designed to en­
gage the tubular portion, A, of the capstan. The ring 
is formed with depressed portions, F, not in the same 
plane as the arms of the capstan, so that the wire will 
be clear of the head portion after the stretching is 
effected. The lever-head carries a lug, C, designed to 
engage the capstan arms when the lever is turned. 
The lug is curved to permit its gliding beneath an arm 
upon a backward motion of the lever. The wire to be 
stretched is placed in the slots of the tubular portion, 
A; and the hub, B, of the lever head is fitted in the 
tubular portion of the capstan. The entire device is 
then turned as the lug, C, engages one of the recesses, 
.V, of the capstan arms. The levet· is moved as far as 
possible and is th€'n brought back to' engage the lug 
with the next arm, whereupon the capstan is again 
turned. When the slack has been taken up, the lever 
is slipped off, leaving the capstan permanently in po­
sition to retain the wire as shown in l!'ig. 2_ 

. '" .. 

THE SNOWFALL AND WATER SUPPLY OF THE 

ROCKY MOUNTAINS. 
BY H. A. CRAFTS. 

While the mountain gorges of the higher altitudes of 
the Rocky Mountains contain large bodies of perennial 
snow, there is supposed to be but one real glacier in 
Colorado. This is Hallett's Glacier, which is situated 
upon Hague's Peak in the northern part of the State, 
between Estes Park and Middle Park. It was discov­
ered only a few years ago by a Denver man, after 
whom it was named_ It is of comparatively small ex­
tent, but it has been examined sUfficiently to convince 
scientific men that it has existed for many generations. 
The innumerable bodies of snow which last from year 
to year, upon being thoroughly explored prove to be 
snow only, though their lower strata have become con­
siderably compacted, with an admixture no'w and then 
of ice. But they are far from having arrived at the 
glacial state. The fresh layers of snow that are de­
pO$ited from winter to winter upon their surfaces melt 
almost entirely away each summer, under the com­
bined influence of sun and wind. The almost entire 
absence of glaciers however is accounted for, by those 
who have studied the subject, by the extreme aridity 

J titutifit �mtritatl. 
Over in Estes Park, some twenty-five miles south 

of Mt. Cameron, are found not a few well-defined 
moraine�, a further proof that these mountains once 
contained genuine glacial formations of no mean mag­
nitude, for the moraines indicate violent convulsions of 
nature. It may also be stated tlmt the fiat grounds in 
the valley of the Joe Wright Creek, near Cameron 
Pass, some six miles south of Chambers Lake, have a 
peculiarly billowy formation, as if the ridges and 
knolls had been formed from the residuum of glacial 
decay. These evidences of glacial formations, how­
ever, imply the existence of very different climatic con­
ditions from those now prev-ailing. The climate must 

TIGHTENING A SLACK WIRE. 

have been warmer and characterized by heavy rain­
falls, otherwise the heavy ice masses could not have 
been formed. Now, nearly all of the precipitation in 
these high altitudes is in the shape of light snow. In 
fact, snow falls in every month of the year. The rain 
which falls during the summer months usually comes 
in heavy showers or "cloud bursts" as they arp called 
in Colorado, causing sudden floods in the mountain 
streams. The snows that fall during the winter are 
rapidly melted by the bright sunshine and warm winds 
of springtime, and also cause very high water in the 
streams. To show the great fluctuation in the flow of 
some of these streams, it may be stated that at the 
height of the flood season of 1884, which followed a 
period of copious snowfalls in the mountains, the 
Cache la Poudre River carried as high as 7,000 cubic 
feet of water per second, while in 1898 at low water 
and after a period of light snowfalls it ran down to 
only about 30 cubic feet per second. This shows how 
much the mountain streams of Colorado are dependent 
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mountains. Of so much interest is it that information 
bearing upon the amount of snowfall from month to 
month during the winter time is sought from many 
points, and from bulletins in the local newspapers. 
The relation of forestation to the snowfall and its pres­
ervation aleo engrosses the attention of the agricul­
tural economists. The setting aside of the Medicine 
Bow forest reservation recently by the general govern­
ment was due to the efforts of certain farmers of 
Northern Colorado, the purpose being to preserve the 
forests as a shelter fo'r the snows falling in the timber 
belts, and thereby prevent their too sudden melting 
and a consequent waste of water by excessive floods. 
This reservation extends northward from the vicinity 
of EstEls Park some hundred and twenty miles, and is 
about forty miles in width, including the great timber 
bodies of the Medicine Bow Range, in which head the 
Little and Big Thompson Creeks, the Cache la Poudre, 
Big Laramie and North Platte Rivers. But it is not 
the timber cutter so mucil as the forest fire that de­
stroys these forests. Every precaution is taken by 
both county, State, and government authorities to 
prevent these fires, but the territory is so enormous 
over which these timber tracts extend that it is well 
nigh itripossible to prevent fires altogether. Each sum­
mer the mountains swarm with outing parties, and a 
lighted match carelessly thrown on the ground, or an 
unextinguished camp fire, ma.y start a conflagration 
that may spread over large tracts of fine timber and 
Ipave nothing in its track but. blackened earth and 
charred trunks. 

One of our illustrations showing a snow drift filling 
a section of the Big Laramie ditch. recently described 
in the SCIENTIFIC AMERICAN, not only shows the 
large bodie, of snow remaining in this region as late 
as June 25 of the year 1899, after our unusually copi­
ous ISDowfall of the winter before, but also gives a fair 
idea of the denuded state of the mountains in the 
vicinity, by reason of forest fires. On the slope above 
the ditch may be seen the dead trunks of trees lying 
about in wild confusion, while here and there may be 
seen a sapling pine, bravely struggling to supply a part 
of a once noble fOI·est. The hillside in the back­
ground also gives some idea of the frightful ravages of 
forest fires in the Rocky Mountains. There is a bare 
remnant of a onC9 dense growth of tall pines, the main 
body being supplanted by a meager sprinkling of 
aspen trees. Very slowly indeed are these ruined 
forests being replaced by a new growth. And here 
appears to be another proof of the changed climatic 
conditions. 0n northern slopes, where the sun's rays 
descend' with' less power, and the snows are not so 
quickly melted away, the tree gt'owth is more vigor­
ous, but on the southern slopes it seems almost impos­
sible for trees of any kind to make headway against 
an unfavorable soil and climate. Prof. Carpenter re­
cently made some investigations as to tree growth in 
Estes Park, at an altitude of about 9,0(\0 feet above sea 
level. He found in one instance that it had taken 

� thirty-two years to make a 
pine tree twenty feet high 
and four inches through at 
the butt, and twenty years 
to make a tree twelve to 
fifteen feet high and two 
inches thick at the butt. 
At an altitude of 11,500 feet 
he found an aspen twig 
about as large as a man's 
thumb and a foot high 
t h a t  s h o w e  d twelve 
rings. 

of the climate. If heavy 
and continued rains pre­
vailed during the warm 
season. of the year, these 
great beds of SIlOW would 
be converted into water, 
and the water into ice, 
which would be f 0 un d 
gathered in great llIasses 
in the mountain gorges. 
There are m a r k e d  evi­
dences, however, among 
the Rocky Mountains of 
Colorado that at some re­
mote period real glaciers 
did exist. In the opinion 
of Prof. L. G. Carpenter, 
of the department of irri­
gation engineering of the 
Colorado State Agricultur­
al Collegp, an immense 
glacier once existed on the 
eastern slope of Mt. Came­
ron of the Medicine Bow 
Range in Northern Colora­
do. There is strong evi­
(lence that C h a m  b e r S 

Lake, which lies just under 
the southern slope of ]\ft. 
Cameron, at some former 
age emptied into the Big 
Laramie River instead of 
the Cache la Poudre as it SNOW BANK FILLING BIG LARAMIE DITCH, .TUNE 25,1899-ALTITUDE, 10,000 FEET. 

While this destruction of 
forests has made no per­
ceptible difference in the 
amount of precipitation, it 
has made a marked differ­
ence in the flow of water 
in the mountain streams. 
Instead of the snow beds 
being protected from the 
sun's rays by a dense 
shield of pine boughs, and 
thus melting slowly and 
giving a steady and ex­
tended flow of water, t.hey 
melt with great rapidity 
upon the arrival of spring 
and fi 11 t h e  mountain 
streams with roaring tor­
rents whose volume can­
not be properly and eco­
nomically controlled by does now; for the great 

earth dike that now forms the eastern bank of the 
lake is composed almost enth'ely of loose earth and 
broken rock, being entirely different in character from 
the composition Gf t.he surrounding barriers: yet this 
theory is somewhat weakened bv the - absence of 
moraines in the neighborhood. T

-
he supposition is, 

however, that an immense glacier at some former period 
slid down from the side of Mt. Cameron, dammed up the 
original outlet of the lake, and t.umed the overflow of 
the lake into the channel of the Cache la Poudre, 

upon the snows for their water supply, and how 
quickly and powerfully the snow supply is acted upon 
by the sun and air of this arid climate. 

It will be seen that these conditions have an im­
portant bearing upon the subject of irrigat.ion, upon 
which Colorado depends almost exclusively for her 
agriculture. The rainfall of Colorado is merely sup­
plementary to her supply of water available for irriga­
tion. The question that interests the farmer more 

� than anything els� is the amount of snowfall in the 

the present ditch and reservoir facilities. 
...... 

MR. E. H. Harriman, the patron of the Harriman 
Alaska expedition will publish the results of the ex­
plorations in a series of several volumes prepared undet· 
the general editorial management of Dr_ C. Hart Mer­
riam. The first volume will be a nafl'ative of the ex­
pedition by John Burroughs, with chapters on glaciers 
by John Muir and other chapters by well-known 
writers. 
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The Durability and Preservation of Paintings. 
A picture is one of the most precious of h u man docu­

ments, and at the present time artists are prod ucing 
pai ntings which are changing-chan ging so rapidly in  
some cases that the beauty fades even before ' they 
leave the studio, and in a few years there w i l l  be 
hardl y  a trace of their original beauty. The treatment 
o f  p ictures after they have passed from the artist's care 
is freq uen t l y  one that tends to their destruction. The 
d urab i l i ty  of a picture should be a poi u t  of honor with 
an artist. The permanency of ancient works of art is  
wel l  i llustrated by the fact that some madders are still  
q u ite vivi d ,  and the same may be said of vermilion, 
w h i l e  the high reds have chan ged only slightly. 'rh e  
red d raperies o f  t h e  Ital ian pictures as early a s  Fra 
Angelico, pai nted with rose m adder, are perfect at 
the prese n t  ti me, and the Dutch and I<'lemish schools 
exh i b i t  many very excel lent examp les of the most d ur­
able work. At the same time we find many fai lures­
for exam ple, patches of black occur in drawings by 
old artists w h ere high l ights were, and they had n o  
perman ent true yellow or oran ge p igment, t h e  yellow 
used by older artists bei n g  fugiti ve. The yel lows of 
arsen ic have not only gon e  themselves, but have also 
inj ured the colors they came in contact with, while 
the oran ge h u es prod uced from th e same substance 
have turned dark brown, and in some cases b lack. In 
more recen t  times, in some of t h e  works of Cox and 
Turner, th ere is noticeable a faded and changed con­
dition . 

In the past the you u g  artist was apprenticed to an 
older artist, preparing'all  the materials and grinding the 
pigments to be used i n  t h e  prod u ction of the picture, 
consequentl y  the artist knew exactly the quality of the 
colors h e  was using and was not at the mercy of the 
color m a n u facturers. At A n t werp, t here is a trunk 
w h i ch b e l onged to Rubens, i n  which h e  had placed pig­
m e n t s  col l ected d u ring his travels, showing what care 
he took in selecti n g  his colors. The atmosphere of our 
city since the introduction of coal as. a fuel is most det­
rimental to p ai n t i n g, fresco being well n i g h  i m possible 
with the air ful l  of smoke particles and sulphur com­
pounds from the comb ustion of coal. If modern chem­
istry h as prod uced man y fugitive colors, it h as also 
added very largely to the list of permanent ones. T h e  
English Architectural Review, from which w e  obtai n 
our information, gi ves most i nteresti n g  facts relati n g  
to the " Durabil i ty and Preservation of Pai n tings, " 
written by James Leicester. F. I . C. , I<'. C. S. The whole 
of a man's life work, the visi ble  and surviving records 
of our great pai nters, are dependent up0n a few tu bes 
of colors ; and when w e  consider the vast silIns of money 
given for great works at the p rese n t  time, i t  i s  only 
honest that they should be produced of good and dur­
able materials, and artists should look to the future 
stability of their work as do architects. The prepara­
tion of colors too quickly and without sufficient wash­
ing, and in some cases the mixture of cheap and bright 
pigments with dull  ones, should be condemned. T h ere 
are m an y  easy tests by which artists can detect im­
purities i n  their pigments, but  they are not apt to go 
to this trouble, nor have they t.he req uisite experience 
to test them, and they are too apt to be governed by 
the co]ormaker's word . The artist should demand, 
sa�'s  Mr. Leicester, the chemi('al form ula for each tube 
sold,  or in other words, t h e  true name of the i n gredi­
ents. 

The scheme of M. Vi bert, that pain ter of splendid 
genre, is well worthy of consideration.  He. proposed 
that a permanent commission on the material processes 
of art be appointed, the members of the committee to 
be chosen from all branches of art having problems to 
solve and advantages t o  obtain from the work of 
the comm ission , also chemists and man ufacturers ; and 
the work of the com m ission being to investigate the 
inventions and processes, ancien t  and modern, and to 
ind i cate in spe('ial reports those . which might seem 
preferable, and to conduct correspondence relating to 
the objects of the commission,  also t o  establish a labora­
tory where anal yses cou ld be carried on on behalf of 
the artists, dealers or manufactu rers. No com mercial 
consi d erations were to be entertained, and the mark of 
the society was to be placed on all prod ucts recognized 
as good, the dealer or manufacturer depositing a 
sample of the product and binding h imself to prod uce 
a product identical with the sample. All artists would 
thus be assured of a pure material in no way inj urious 
to the preservation of their works . .  I t  would be very 
gratifyi ng if  a scheme of this nature could be adopted, 
and in the enn it would arid to the business of the 
man u facturers. 

MI'. Leicester then describes the various media .used · 
d u r i n g  t h e  M i d d l e  Ages and in the Ren aissance, and 
g i ves some of the ancient directi ons. for preparing 
colors. He recommends that as far as  possi ble, �pic3 

tures should be pain ted on panel!) i n , p refeI:ence Jo 
canvas and carefully protected on the back to guard 
the painting from the action of the damp. Many sci­
entists and artists are of the opinion that pigments 
should be tested by exposure to diffused dayl ight 
alone, for sunshine exposu res are hardly the condition 
under w h ich to test the durability of a pigment from 
an artist's point of view. Pigments are influenced ac-

J titutifit �mtricall. 
cord ing to the p ureness of the atmosphere and the 
dryness of the climate. It is possible to use pigments 
in the pure air of the country which would be greatly 
destroyed by the impure air  of cities. I n  a fine, dry 
climate l ike Egypt a pinture -cou l d  be produced w h i ch 
it would be difficult to paint in England, and still  re­
main as permanent. The artist, now as of old, is saf­
est when he considers what pigments he should ex­
clude rat her than what new colors he can add to the 
palette, and the d urability ()f the pigments shou ld not 
be considered apart from the q uestion of the med i um, 
as ' many of the most fugitive of pigments havi ng, 
owi n g  to the mediu m they were used with, preserved 
their fresh ness for h u n d reds of years, and the use of 
copal and amber varn ish with l inseed oil  for Qil pic­
tures is most advisable for the prod uction of lasti ng 
work. At the present ti me it would be well  if the sci­
entist and the artist dre w  more together, i n  order that 
the emotions which the pictures are capable of con­
veying to the spirit w h ich h as he en given to the paint­
er shall not either be left unrecorded or allowed to 
fade from the book of record. 

• I e ·  • 

BELGIAN HARE RAISING IN SOUTHERN 
CALIFORNIA. 

T h e  growing of Belgian hares has recently become 
an extensive ind ustry ill Southern CaJifO'rnia, havi ng 
its center in Los Angeles. Here, within the past two 
years, h u n d reds of fi nns have turned their attention to 
the timid little red b rown hare, and tho usanns of 
hutches, or rabbit warrens, are hous i n g  the b reed i n g  
o r  growing ani mals. Man y o f  the concerns h ave ex­
tensive equipments costing as m uch as t h i rty and forty 
thousand dollars, w h i le  h u ndred s of othel's are mere 
boxes in back yards screened with w i re n etti ng, the 
proprietor of the p l ace being some boy or woman of 
the establishme nt. 

The ecconomic value of the Belgian abides in its 
flesh for food p urposes. This has no relation to the 
ordinary h are or rabbit. It  is white, close-grained and 
tender, resembling very much the legs of frogs, bei ng 

A HIGH-BRED BELGIAN HARE 

withal of delicate and most savory flavor. It is de­
cided l y an epicurean d ish , being superior to fowl of 
any ki nd ; no roast cou l d  be more palatable than a 
good fat hare stuffed w i t h  oysters. 

T h e  animal com mends itself to raising in small ways 
from the fact that it is very clean and will  be healthy 
i n  the most l i mited and confined spaces. In this re­
spect it is greatly superior to poul t ry ; requiring neither 
the care nor the space of chickens. These considera­
tions have made it disti nctly the back yard pet of Los 
Angeles in which enclosu res many thousands are now 
being raised. The prices of hares of good breeding 
points are now high not w i thstan d i n g  the number in 
existence. A good buck or doe wil l  bring from $50 to 
$250, sales at the latter price being very common. The 
ordinary does an d bucks of the age of three months, 
not bred from parents of prize records, bring from $20 
to $25. The sex most com monly sold is the females:: 
a few unsalable doe.s get u pon the meat market 
where they are read i l y  gob bled u p  at twenty-five cents 
per pou n d  live weigh t, a price which makes the ani mal 
worth from $2 to $2. 50. They are kil led and dressed 
at the stalls w h i l e  the purch aser waits. The animals 
can be grown to maturity for from thirty-five to forty 
cents, and they could be sold at  seven ty- fi ve cents and 
great profit realized : the present prices, therefore, are 
very remarkable, yet they have kept steadily up _ si nce 
the inception of the ind ustry and give no indication of 
waning. 

The hares of Los Angeles come di rectly from Eng­
land and Belgiu m  ; several of the firms make a special­
ity of. im porting. It is said that a hare having the 
points of the Belgian, but of smal l e r  si ze, runs wild i n  
the cou ntry to t h e .  west of Ant werp ; a n d  b y  the im­
porters i t , is  said that it  was fWIn this hare crossed 
with English breeds, the crossing ,being with . regard 
to a table animal ,  that the now popu lal" Belgian w as 
procured. Los Angeles appears to have got ten the 
start u pon the rest of t h e  cou ntry as shipments are 
bei n g  made dai l y  from this place to al l parts of the 
Un ited States, Flori da being one of the largest takers. 
A southern cli mate, h o wever, is not necessary for suc­
cessful cul ture of the animals. It will thrive equally 
well  i n  Michigan or 'Visconsin and would do as well 
in Massachusetts as in Mississippi. 
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The high profit in growing the h are abides in their 

wonderful  fecundity and in their eating cheap pro­
vender. The doe brings forth every sixty days, having 
from six to eleven and as high as fourteen in a litter. As 
the doe can only suck l e  eight, a white rabbit, muajly 
an Angora, is  kept i n  breeding to serve as nurse for 
the surpl usage. The youngsters grow fat a rate of 
abou t one pound per month for eight months when 
they are matured at eigh t pounds. They are bred at 
seven months. They eat about the same food as a 
sh eep, their preference being for alfal fa or clover hay. 
W h e n  the doe comes to yield her l itter she prepares 
for them a nest of hair wh ich she pulls out of her own 
body. If not pre\'en ted by spreading boards or wire 
netti ng over the surface of the grou n d  the doe will  
burro w and produce her you ng i n  a chamber about 
five feet u n der the ground. I n  this the ani mal fol , 
lows a trait of the rabbit an d not of the hare ; another 
rabbit quality is that the young do not open their  
eyes until  about ten days after birth, w h ile hares are 
born with their eyes open. But w ith all th ese qualities 
of unconformitity there is no doubt that the ani mal is a 
hare. It has the small fore l i mbs and the large stron g 
kangaroo-like hind legs of the h are and it moves by 
leaps and bounds. 

In color the Belgian is a yellowish red when mature 
with white u pon the belly, and with long erect ears. 

They are nearl y black when born, turn al most gray 
when a week old,  but darken and redden as they ap­
proach maturity. 

A Belgian Hare Association has been formed in Los 
Angeles which has an extensive membershi p  ann .al l  
the ind ications are that another end uring and exten­
sive industry has been added to the l ive stock interests 
of the country, with ' incident benefit to the pel t in­
d ustry, for the skins make excel lent furs for hatters' 
uses, and for the lighter winter apparel for women, 
w h i le they are beginning to enter the trade as trim-
llI i n gs. O. P; WALCOTT. 

Los Angeles, Cal. 
• f • • •  

Mines of Mount Sinal. 

The Egyptains had mi ned the rugged sides of Mount 
Sinai for copper and torqlloises thousands of years be­
fore Moses climbed the mountain to receive the Tables 
of the Law, and the Egyptains waged wars for the 
possession of these m ines. M. de Morgan with a party 
of French engineers recently visited these abandoned 
workings which is situated con venient to the Gu l f  of 
Suez, and explored two of the ancient deposits. He 
fou n d  the m i neral deposits i n  the sandstone region 
and not i n  the porphyries which constitute the great 
mass of the mountain.  These deposits consists of cop­
per and iron-bearing m inerals, especially hematite and 
some gypsum. Among the cupriferous minerals the 
lIlOSt val u able were the torquoise, many val uable speci­
mens of which which have been discovered from time 
to time i n  the tomb and treasures of the Egyptai ns, 
says The National Druggist, from which we derive 
ollr information. M. de Morgan brought back to 
France quite a col lectiol1 of minerals most of which 
were turned over to M. Berthelot who made a most 
interesting report on the minerals, in which he stated 
that the copper-bearing specimens were poor in metal 
and not very plentiful. Mining such ores must have 
been tedious and severe labor. The Egyptians were 
stil l  using arms of wood and chi pped or ground stones 
and copper was a rare and precious metal, the posses­
sion of which was thought to repay the mos t severe 
labor. Later on, wood and stone implements gave 
place to bronze which was made possible by the im­
portation of tin froIl! remote regions. The extraction 
of the metal was effected by methods sim ilar to those 
follo wed in the metallurgy of copper in its prod uction 
of similar o res from the re motest antiquity down to 
recent times-the use of wood as a reducing material 
along with sil icious, ferruginous and calcareous fluxes. 

The mines have been abandoned for at least 3,000 
years, probabl y  on account of a con stantly growing 
scarcity of the material and th e  poverty of the residue 
in m etal. The l lIines were probab l y  worked from 
3, 500 to 4, 000 years. It is t h o n g h t  that the working of 
the m ines began nearl y 7, 000 years ago. 

e • • 
THERE is a close co n n ec t io n  a n d  to a certain extent 

i n ter.dependence between the I 'e lations of forest fires to 

insect ravages, and i nsects to forest fires, diseases of 
trees to i n sects and insects to fu ngous diseases, which 
are not o b v ious at first sight. D r. A. D. Hopkins in a 
report on the i nsects enemies of the fores t in the North­
west treats qu i te fully of this subject. Trees dying 
from i l J j u ry by fires or weakened in vitality offer favor­
able cond i tions for the lIl ultiplication of vast n umbers 
of destruct i ve in sects. Moreover, the trees which have 
been k i l led b y i n sects furnish, in thei r fallen branches 
and p,artiai ly  decayed trunks and dry bark, a most 
favorable propagating gro u n d  for the starting, spread 
and perpetuation of forest fires. It is, of course, well 
known that forest trees weakened by disease contri­
bute to the Ill u ltipl ication of insect enemies to forests, 
therefore, the study of insects associated with u n ­
healthy forest trees should lead t�l r�Sults of �cono(Qic 
importance. 
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Scient.e Notes. 

T h e  fu n d  for the n aval arch at New York city is 
b p l ! J g  s l o w l y  i n crpased. The l ocation of  the n e w  arch 
has not yet been d eterm ined u pon . 

T h e  COJll m i t tee on Coi nage, Wpigh t s  and Measures 
of th e HOllsP of Represen tati vps is agai n considering 
t h e  su bj ect of t h e adopt ion of the metric system as t h e  
I pgal systpm of the  U n i ted S tates. N o w  that we h ave 
(wqn i red new terri tory the va l ue of the metric system 
t; h o u l d  be brou gh t home to all . 

T h e  Russians are prepar i n g  a map of }<'rance for the 
Paris Exposi tion.  Each " De part m e n t " i s  sho wn i n  
co l ored j a s per. w h i l e  t h e  sea i s  re prese nt ed b y  l a p i s  la·  
zul i ,  the r i vers by p l at i n ulll and the towns, to th e n U lll­
bel' of 106, are m a r k ed by p rec iou s stones. T h e  llIap 
rests on a . llIarb lp slab abo u t  t h ree feet squ are. 

A l i q u i d  ai r plant h a,; heeu g i ve n  to the Un i versity of 
M i c h i gan by C h ar l es F. Bru s h ,  of C leveland, O h i o. It 
is act uated by a 5· h orse po wer e leC't r ic motor and its 
ca paci ty i s  a bou t a q u art of l iq u id air  an h o u r. I t  is  
to he u sed i n  the  l a boratory for coo l i n g  purposes for 
cert ai n reaction s.  It  w i l l  also be used to furnish l iqu i d  
ai t· for experi lllental p u r poses. 

T h e  ugly ch u rch of St, . Marill, Li beratrice on t h e  
e d ge of the Rom an Forum is to be demo l ish ed a n d  ex­
cavation s  have bepn l Ilade on i ts s i t e. T h e  ch u rc h 
was bou ght for 375, 000 l i re, although a m i l lion lire was 
at fi rs t at; ked. I t  was a prom i nen t object in all views 
o f  thp Foru tlJ ,  but, th e res u l ts 'of the explorat ions on it 
w i l l  be of th e most \-al ue . 'I'his  w i l l be the first step 
toward the lJ o \.l l p  sch em e of reu n i tin g the Foru m and 
the Pal enti ne. 

The M u n ici pal Coun ci l of Venice h a s  voted a message 
of condol ence to the fam i l y of th e late Joh n R u � k i n .  
'I' hey h ave a l s o  decided to p lace a mem orial tablet u pon 
t he house w here he l i ved w h i l e  he was gath er i n g h i s  
l I I at erials for the " Stones of Ven ice. " T h  i s  i s  cert ai n I v 
I llere j ustice, for R u s k i'n rea l l y  discovered V en ic� a nd 
l l Iade i t  famo us. A considerable  amount of til!' ann u al 
i l l come of t h i s  most cu rious of cities m ay be d i rectly 
t raced to h i s  i n fl uence. 

T h e  Pruss ian Meteorological Institute is abou t to ar­
range for th e systematic exam i n ation of the Aeron au t­
i cal O bservatory at Tegel, n ear Berlin,  says T h e  Engi­
n eer. Ki tes and ba l loons w i l l  be employed at lwi g h ts 
from 3. 000 to 5. 000 llIeters to ascertai n t h e  atmospheric 
cond i tions . 'I' h e  reg i st eri n g apparat u s  i s  taken up by 
a k i te- bal loon i n fl ate(l w i t h  h ydrogen,  and can l i ft 500 
meters of w i re. 'I'o it a s econd kite is  attachert a n d  t o  
this latter a t h i r d ,  and so o n  u n t i l  th e balloon reaches 
a height of 4, 000 or more meters. 

Plans for the Passion Play ha\-e now been defin i t e l y  
a n n ounced. T h e  prices for seats w i l l  vary f rom 50 
cen ts to $2. 50. and exce l l en t accommodations can n o w 
be obta i ned i n  th e  town which can be reached by rail­
road .  The part of Christ w i l l  be played by Anton 
Lang, a you ng man w h o has not before h ad any i m­
portant part. Joseph May r, w h o  played th e part i n  
1870-71,  a n d  1880 a n d  18UO, is  n o w too old for i t .  It is  a 
mistake to su ppose that the scen ery is c ru d e  and that 
the act i u g i s  bad. T h e  �cenery is  pa i n ted by some of 
t. h e  best scenic artists in  German y . 'I' h e  cost u m es are 
e laborat e  and the acti ng is ex cel l en t. The l i tt le Bava­
r ian tow n wi l l certai n l y be visited by tho usan ds t h i s  
year. 

'I' h ere is  no w on exh i bi ti on in London an em ployes' 
('h ec k i n g  clock w h i c h ,  i n  add i tion , takes a p i cture of 
t h e em p loyes, bays 'I'h e Rai l way an d Engi neer i n g 
Rt' v i e w. T h e  apparatus resem b l es a some what b u l k y  
"am era with a large l e n s  apert ure i n  front and a but­
ton to be pressed j us t  b e l o w  t h e  openi ng. Inside t h e  
b o x  i �  a cl ock a n d  a sensiti zed ribbon. The idea i s  
th at t. h e  instrument should b e  pl ac.ed i n  a su it a b l e  
pos i t ion n ear the employes' entrance a n d  that o n  his  
arr i val i1<1rt departu re each mall should stand in front 
of it and press the button .  The res u l t  is  t h at a t i n y  
phot.ograph of the clock i s  taken o n  the r i bbon o f  ceI­
I l l oid of the employe who is reg istered . It is clai med 
t h a t  forty atten dan ces per minute are easi l y  recorded. 
The records can be taken out once a week and can be 
l l Iade read y for checking attendan ces by an office boy 
i n a short t i :!l e. T h is seems however, a very clumsy 
t u e t h od of keepin g  time. 

A recent n u m ber of The Ph i losoph ical Magaz i n e  
con tai n s  a paper o n  earthquake SOll ll rt s, by D r. C. 
Dav i son , a somewhat neglected branch of sei smology . 
'I' lle sou n d  is d escri bed, says Nat u re. a s  general l y deep 
and ru m b l i n g, l ike that of a h ea vy wago n passi ng . It 
sOl lleti mes resem bles thu nder o r  wind more c losely, 
t h e  fal l of heavy stones, or t he fi re of d istant can non.  
Npar t.he ep i cen ter of t he earth q u ake l o u d  c rashes are 
heard by SOllie, b ut not al l ,  obse rve rs at t h e  t i m e  w h e n  
t h e  s h o c k  is the stran gest ; further away i t  b er'omes 
rougher and more gri n d i n g  at. t h i s  l t Iot u p n t, w h i l e at 
a greater d i�tance t h e  sou n d  i� t h ron ghou t �nJOoth a n d  
a l tl lost l II onoto n o n s  l ike t h e  low ro l l o f  d i � t a n t.  t h n n ­
del'. 'I' h e  n e i gh borhood of  t h e  so u n d  a t  the  lo wer 
I i lll i t.  of a u rt i b i l i ty is sho w n  by the fact that it. is heard 
by some obsen-ers l i ke t.he r u m bl i ng" of a h eavy trac · 
tion engine passing, w hile others equal ly alert h ear 
no sound at all. 

J C itutific �tUtricau. 
E � gineering Notes. 

(" According to -The Engineer fifty thousand tons of 
bituminous coal are bei ng shipped fro lll Ph ilade lph ia 
by contract to I taly. It is for use on the rai lways and 
the price is estimated at $ 1 . 50 per ton . 

According to The Engin eer, grindstones should not 
be run by gas engi n es i f  they run other tools. as  the 
putting on an d t hrowing off of the power affects ap­
prec iably their speed, and thus causes th e  stones to 
burst. 

Th e Exposi tion authorities are anxious on accoupt of 
the con d i tion of the Sei n e, w h ich in rising h as done 
considerable daltl age to the bu i ld i ngs along the river 
bank. The i n fi l trat ion of watet· has sunk one of t h e  
w i ngs of t h e  Pa l ace of E lectrici ty t e n  feet. 

It i s  �aid that up to Nove m ber 20, o\'er 1 ,300 p rojec· 
tiles were thro w n  i ll tO t h e  bes i eged town of MafE k i n g  
by t he Boer g u n s  with th e extreme l y feeble res u l ts of 
six persons k i l led. T h i s; says T h e  Engineer, probably 
forms a record of i ll e1Iecti veness i n  the an na l s of m i l i­
tarv warfare. . . 

Excel lent  results hav<, been obtained with the use of  
oil in  blast furn aces. It i s  i nterposed between the hot­
a i r  stoves a n d  the tuyeres of the b last furnace. T h e  
·oi l is  drawn b y  the blast i n to t h e  furnace where it in­
cr�ases the tem perat u re and also facilitates the reduc­
tion of t h e  ore. 

The fo llo w ing from an Indian contemporary is inter­
est i n g : 

The r u n n i n g  of night trai ns on the Ho wrah- Am ta 
Li ght Rai l way has heen perm i tted at a speed not ex­
ceed i n g  t e n  m i les an hou r, on the cond i t i on that t h e  
loco lll o ti v e  carries a 1 . 500· can d l e  power 'Vei l s' light.. 
T h e  l i ne i s  ba l l asted,  \.Iu t, we bel ieve, is  unfenced , and 
the precaution of a powerful  We l ls' l ight o n  the engine 
i s  a wise on e. 

The cl i nlrer from the refuse destructors at Brad ford , 
'

En gland, w h i ch- i n  1894 cost ' nearly $5, 000 
-
for carti flg 

and d u m p i n g, is now turned to profitab l e p u rpose i n  
mortar a n d  con crete mak i n g, says T h e  Pract.ical En­
g i neer. Gro u n d  and lll ix ed with cement, i t  has been 
fou nd to give exce l len t res u lts for the formation of 
reservo i rs and i n verts . D u r i n g  the wi nter m onths 
screened c l i n ker has fou nd favor for s prin kl i n g  o n  
roads made s l i ppery by the frost. 

T h ere are several places in New York w here the 
cross ings are extre mely dangerous even for an agi l e  
man, a n d  somet h i n g  s h ould b e  done t o  ameliorate t h e  
condition.  T h i rty -fourt h  Street an_d Broad way is  pos­
s i b l y  the worst cross i ng, and T wenty-third Street and 
Broad way i�  ahou t as bad, although the an gl es at 
w h ich t b e  l i n e s  cross are better. It h as been s n g­
gested that " islands of safety " or " refllge� " be b u i lt 
at POi ll tS bet ween t h e  pairs of tracks, i n  order that t h e . 
pedestr ian may h ave a m omen t's rest before crossing 
and where they can re mai n i n  safety unti l th e police­
man is ab le to cond uct t h e m  across. The preferable 
form of such shelters wou l d  be circu lar and the plat­
forms shou l d  be h igh enough t.o stay the progress of  
even a r u n away carriage. S n (' �  "helters wou ld great ly 
si m p l ify the work of the police. 

The n u mber of manufacturers of  acetylene gen ­
erators i s  q n ite large i n  France and i n  other cou n t,ries, 
says Le Mond e Moderne, whi le the n u m  bet· of consumers 
is  consta ll t l �' increasing. In Ger m a n y, i n  1898, accord­
i n g  to p u b li sh ed stat i sti cs, the man ufactu rel's sold 
3.'i, OOO ge l l erators capable of su pply ing altoget.her 113,-
000 b U l"llers. I n  ot.her cou ntries, the proportion is 
almost the sam e. This i ndeed shows progt'ess, b u t  
t he fact re mai ll s, neverth eless, th at acetylene has n o t  
y e t  s h o w n  t h at developm ent w h ich was expected of i t ,  
and t h i s  is-d u e' to the f,rct that n o  really practical gen­
erator h as yet been devi sed for u,e b y  the small  h o n se­
h older who wish es t o  h ave his own plant. On t he 
other hand, i f the g-as is de l i vered h i g h l y  cO lll pre�sed , 
in cyli nders, the user is ex posed to dan g-ers, t h e  rea l ity 
of w h i c h  has bee n  con firmed by sad e x per ience. 
There yet appears to be I'f sol ution of the probl e m  
w h ich furni shes som e i nteresti ng resu l ts ;  it  is w hat 
is known as d issolved acetylene. MM. C laud e & 
Hesse d iscovered that th is gas can be d isso l ved i n  
acetone w h ich,  at o rd i n ary tem perat u re, absorbs 
twen ty·  fou r ti m es i t s  vol u me at atmos ph eric press u re. 
T h is proportion can be considerably in creased by 
lo weri ng t h e  tem peratu re, an d ,  at 80° C. belo w zero the 
aceton e  absorbs more t h an two th ousan d times its 
vol u m e  of gas. U n fort u nat el y under these conditions, 
it cou ld not be practical l y  Illade use of. Ret urn i ng 
then, to ord i nary tempemt ures of from 15°  to 20° C . ,  if  
a pressu re of 10 a.tmospheres is used, wh ich is not a 
d a n gerous o n e, t h ere may be stored in a liter of aceto n e  
240 l i ters of gas . I n  ord er to m ake it sti l l safer, t h e  
cOl l lpany h as recently perfected th is process by add i ng 
a s pecies of fi l ter , formed of a porous ceram i c, w h i ch 
is so pl aced in th e re8ervoir as to effectual l y check the 
gas i n  i t  f ! "Om be i ng i g n i ted from the b u rn ers. It h as 
been d e moll strated by experiment that i n t ubes of 
small  d iam eter the flame of th is gas d oes not s pread , 
a.nd the porous material constitutes in real i ty a seri ps 
of small tubes. T h e  P. -L-M. mil way company is about 
to try this system on its cars. 
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AutolDoblle News. 

Automobiles are n o t  allow ed in the Forest Hills 
Cemetery , Bo�ton. This rule was made . to obviate the 
danger of acci dents. 

S peci al bells are no w being made for automobi les. 
They can be at tached to the footboard am} can be 
reac hed by the foot of the operator. 

Steam carriages can not as yet be ru n freely i n  Paris. 
A n  app lication has been made to the Minister of Pub­
l ic  Works for permiss ion to run such carriages. 

T h e  B ritish Govern m ent is end eavori n g  to purchase 
five automobi l es of the " tracteu r " class, each capable 
of drawing two tons. They are for use in the Trans­
vaal. 

The motor vehicle is  l i kely to prove val uable for 
piano ))�vi ng. A C leveland firm is n o w  using one 
made by the Woods Motor Veh icle Compan y, of 
C h icago, I l l ,  

At last the automo bile has reach ed the department­
stores. One prom i n ent New York firm is offeri n 2:  auto· 
mobiles for $1.200. T h e  advertisement a n n o u n ces t h at 
o n e  is ready for del ivery and that others can be furn­
i shed in a short ti m e . 

At the electric cab station in Boston where there are 
over 100 a utomobi l es , arrangements are provided for 
work i n g  the carriages after the batteries h ave been re­
moved. An electric cable is  su spen d ed from the roof 
and this transmits the power to the carri ages by t h e  
'ai d of a plug so t h a t  the carriages c a n  b e  run aroun d 
the floor with i ts aid . 

The tour of E n gland w h ich is n o w  being arranged 
for by the Au tomobi l e C l u b  of Great B ritain and Ire· 
land w i l l  be one of the i n teresti n g  e vents of the year. 
T h e automobi les entering t.h e  com petition are to cm- pr 
a rou te of 1 ,000 m i les, laid out fru I t! London to Ed i I I  
b u rgh and back, passing t h rough a n u m bet' o f  t i l "  
-l arger c i t i es, i n  each 'of '\'hich t h e  veh i c l es will  b e  p l l t  
on exh i b i tion for one d ay. T h is e,-e n t  w i l l  h e  preceded 
by the Automo b i l e  Ex pos i t i o l l , wh i ch is  t o  be h e ld 
u n d er the patronage of the cl u b  i n  Agricultural  H a l l ,  
London,  Apri l 14-21.  I t  w i l l  be probab l y  be fol­
lowed by an exh i b ition of  the vehicles w h ich h ave 
taken part in the 1 , 000- l ll i les' tour, from May 1 2-1 9. 
AtllOng the cities to be passed through on th is tour 
are Bristo l , B i r m i n gh a m ,  l\fan ch pster, Ed i u burgh , N ew­
cast l e-on- 'I'yn e, Leeds and S h effield,  t h ese bei n g  sep­
arated b y  d i st ances varying from 65 to 135 m i les. 
Prizes are to be a warded by the club to tbe amo u n t  of 
$5,000. 

T h e Automobi l e C l u b  of Ft'ance h as received t h e  
n ames o f  fou r  cl u hs w h i ch i nten d to com pete for t h e  
Gordon Bennett c u p ,  these bei n g  the A u tomo\.l i l e 
Clubs of America, Germany, Belgi u m  and Ital y .  Ac­
cord i ng to th e  ru l es p revio us l y laid down, the en t r i es 
closed OIl Decembe r 31 last, an d  therefore, the c u p  w i l l  
be contested f o r  b y  the fi ,'e c lu bs ab ove named . T h e 
Belgian Club takes a wise precaution in h a v i u g i ts 
represen tati ves com pete first i n  the Paris-Bordeaux 
races, w h i ch w i l l  take p l ace o n  J u n e  14 over a rou te 
of 568 k i l om eters to be decided u pon later. The 
th ree co n d u ctors who m ake the bes t record will  be 
chosen to represen t  their clu b, on con d ition that an 
average speed of 40 ki lometers per hour b e  attained ;  
this m atter w i l l  be l ooked after by a com m i ttee of ex­
perts appoi nted for t b e  purpose. T h e  same club h as 
s ign ified its i n tention to requ i re the m akers of th e  
vehicles used i n  t h e  contest t o  f u rn i s h a cert i fi cate 
stating that they are entirely of home Ill an u fact ure, as 
t h e  rules requ i re. I t  is  expected that the other COlli­
peti ng c l ubs w i l l adopt si milar measu res. To d is­
tinguish t h e  \-eh icles of each country, i t  is probable 
that they wili 

�
be pai nted a d ifferent color ; thus the 

Fren ch automobiles wIll  b e  pai nted blue,  the German 
red, etc. 

The programm e for the i nternation al com peti tive 
r.ests and racp.s to be held in con n ection with the Paris 
E x position of 1900, at Vi ncen net; Park,  has recently been 
d ec ided u pon by the Automob i l e  C l u b  of France. 
T h ere w i l l  be six pr i n ci pal events, one being held every 
m o n t h ,  lastin g for five da)'s. The fi rs t  of t h e"e w i l l  be 
a com pet iti ve test of to u ring veh ic les, cOlllmencing 
May 14,  i nc l u d i n g autolllobi l es of 2, 4. 6 or more 
places. T h i "  w i ll be fol lowed by a test of cabs for city 
sen'ice, on June 18. A series of race� at high speed 
w i l l  be hel d ,  commen c i n g  J u l y  23 ; this i ncl udes 
three cla sses, large and small au to lllo bi les, and moto­
cycle�. On the 13th of August t h e  slllal l  vehicles of t w o  
pla�es, breaks, phreto ns, etc . ,  w i l l be represen ted ; on 
t he 1 7 t h  of Septe m ber, rght cl e l i very wagons. T i lfl  
last of t h e  tests w i l l  b e  h e l d  O�tobet· 8-13, a n d  w i d  
include hea\-y veh icles o f  a l l  descr i pt i ons for th e t l"a' I '­
portation of freight a a d  passen gers . A space h as 
been set a part in t h e  park for each of t he two mai u 
classes, b i cYC' l p, " n d a u t,oIIlobi les, the latter i nc l ud i ll g 
moto-cycles. E" e h  of the secti ons w i l l  be prov i d ed with 
a race -t.rac k . A (· ltarg i n g  station i s  to be erected for 
the acc u m u l a t ors of t i l e  au tomob i l es, bes i des s u ppl ies 
of  gaso l i n e ,  o i l�, p n e u m at i c  ti rp.s, etc. S h eds are to b e  
pro v ided wi th fa c i l i ties for cleaning the veh icles w h en 
they lea\'e the race- track before entering the exhibition 
hall. 



ELECTRO-PNEUMATIC SWITCHING AND SiGNALING 
SYSTEM AT THE SOUTH BOSTON TERMINAL 
STATION. 

The vast size of the new South Boston Terminal 
Station necessiflated the planning and construction of 
special work in more than one department of mechani­
cal and c i vil engi­
neering. Notthe least 
com plex and di fficult 
problem wa s  the ar­
rangement of a satis­
factory system of 
signals and switches, 
for expeditiously and 
safely controlling the 
grea t v 0 I u m e of 
traffic wh ich day by 
dav rolls into or Oll t 
of 

. 
the station'.- We 

have already, in our  
issue of .January 14, 
1899, g iven an i l I us ·  
trated descri ption of 
this remarkable sta­
tion, which was open· 
ed for trajp.c at the 
commencement 0 f 
last year. 

J , 1tut1£1, jmtri'lu. 
the great yard, of which we presen� an il lustration, 
is thirty-five acres, and thirteen acres of this is covered 
by the building itself_ The maximum length of tpe 
main station is 850 feet, i t s  maximum width 725 feet. 
The trainshed itself, which is 602 feet long by 570 feet 
wide, is covered by one vast curved roof, which is sup-
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ported on a series of huge cantilever trusses, the mid· 
dIe span of which is 228 feet, and the two side spans 171 

feet in width. The mere statem ent of the area of the 
trainshed does not represent the extent of the accom· 
modations for tracks, as the station is of t he double· 
deck type, the long distance express traffic being han­

dled UpOll twenty­
eight parallel "stu ll" 
tracks on the main 
floor of the bui ld i ng, 
and the suburban 
traffic being accom­
modated on a two­
track loop, located 
on the lower level be­
low the main floor, an 

arrangement wh ich 
enables the su burban 
trains to u n load their 
passengers, load up, 
and depart, without 
any of the delay due 
to making up trains. 

The present  sched­
ule calls for a daily 
service of 737 trains_ 
When we remember 
that the making u p  
o f  these tra.fns will  
i n v 0 I v e an even 
largel' number o f  
train movements, it 
can be seen that th e 
track layout m ust 
necessarily be very 
exten ;o i ve and elabo-
rate. In determining 

It wi l l  not be amiss 
in con n ection w ith 
the present article to 

recapitulate some of 
the leading featu res 
of this great work. 
The s t a t  i o n was 

built  to provide ter­
minal fac i l ities for 
the express and su­

burban traffic 
l.-SOUTH BOSTON TERMINAL YARD, SHOWING DIAMOND CROSSINGS AND SWITCHES, AND ONE OF THE SIGNAL BRIDGES., What s y s t e m  of 

that e n t e r s  
Boston by four 
d ifferent rail­
road systems, 
namely, t h e  
Providence d i­
vision of the 
N e w  Y o r k ,  
N e w  H a v e n  
and Hartford 
Rai lroad, t.h e 
O l d  Colon y, 
the New Eng-, 
land. and the 
Boston and Al­
bany railroads. 
This traffic is 
estimated t 0 
amoun t  an nu­
Ally to about 
25.000, 000 pass­
engers. Where­
as it was forill­
erly handled 
in four sepa­
rate and scat­
tered stations 
it now enters 
a n d l e a v e s  
from one com· 
mon c e n t e r . 
The total area 
of the terminal 
site , including _ 2.-REAR VU:W' . SHOWING_ROTATING SHAFTS, ELECTRO-MAGNETS AND

'
INTERLOCKING BARS. 

8.-FRONT VIEW OF ELEC�.RIC IN TERLOCKIBG MACHINE, SHOWllfG Ol'ERATING LEVERS AND WORKING MODEL OF YABD. 

,witching and 
signaling t 0 
adopt, it be­
came a q ues­
tion of choice 
between a me­
chan ical plant, 
in w hich the 
c o n  n e c t i ons 

from the sig­
nalmen at the 
tower to the 
S i g  rt 11.1 s and 
switches a r e  
made by means 
of an elaborate 
system of bell­
cran k l e v e r s  
and pipe con­
nections, a n d  
an e l e c t r o ­
pneumatic sys­
tem, in wh ich 
the pipe con­
nections a r e  
displaced b y 
electric wiring 
and hand pow­
er b y  pneu-

. matic power. 
A mechanical 
plant was out 
of the question 
because of the 
large t o w e r  
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building which would be required, and the large scription to tbe courtesy of .rge B. Francis, M.Am. the Naval Academy, and bas proved a most efficient 
amount of valuable land that would be occupied Soc. C. E., resIdent .engineer � the Boston Terminal method of recruiting an efficient corps 'of Naval Con-
by the lead·out piping, the width required near the Company. structors. Mr. Bowles' instructor in naval architec-
tower in each direction being about 45 feet. More- _ I .  , • ture was Sir William White, now Director of Naval 
over, the electro-pneumatic 'systelll is  more economical NAVAL CONSTRUCTOR FRANCIS T. BOWLES. Construction of the British Admiralty. 
in labor, and it is  estimated that on account of the Francis Tiffany Bowles, son of Benjam i n  F. Bowles Mr. Bo wles, coming fresh from the English and Scotch 
magnitude of the plant, the cost would be as great, or and Mary Elizabeth Bailey, was born in Springfield, shi pyards in October, 1882, and charged with the latest 
even greater, for a mechanical than for a pneuma:tic Mass. , October 7, 1858. His grandfather, Samuel Bowles, information as to design and construction, was soon 
installation. was the founder, and his uncle the great editor, Samuel detailed as Secretary of the Naval Advisory Board, 

The yard is controlled from three towers. Tower Bowles, of the Springfield RepUblican. The family is then charged with the control of the design and con-
number I, which is the nearest of the three to the sta- struction of the first ships of the new navy. It is diffi-
tion, controls an area of tracks in which there are switch cult to realize now the then existing conditions of dense 
and frog points equivalent to 23S ordinary switclies. It ignorance as to the real state of the art of sh ip and en-
is possible for eleven trains to move to or from the gine building, and Mr. Bowles was met with the most 
trainshed at any one time ; and for the control of these absolute incredulity as to the results obtained abroad. 
there are 148 semaphore signals. Tower number 2 con- It  is interesting to recall that the ships recommended 
trois the switches and signals of the suburban tracks ; for the navy by the first advi80ry board were all  sin-
and tower number 3 has charge of the train gle-screw vessels, even up to a first-class cruiser of 
movements at the yard , l imits, which are too 6,000 tons. 'They were a l l  un protected, sheathed with 
remote to be controlled by tower number 1. wood, of full sail power, with gun deck batteries, and a 
'l'here are nine steel-truss signaling bridges in' the speed of 10 to 15 knots for the various classes, Twenty 
yard, which serve to carry the greater part of the sig- of the small vessels were to be bui lt of wood, and on 
nals. One of these bridges, carrying ten semaphore the material for constmcting the others the board di-
posts, is  shown in our en graving of the yard. The vided, part advocating steel and part iron. 
posts are hollow iron col umns with the operating con- Mr. Bowles stru�gled to infuse the new ideas and suc-
nections i nside, and as far as possible they are placed ceeded in mnny important features of the designs. He 
vertical ly over the center of the track which they con- advocated t wi n· screws for all the ships, a system which 
trol . Forked blades are used to indicate tbat a route was adopted for the " Ch icago." He made and secured 
clear through the system has been arranged, and they the adoption of the battery plans of the " Boston " and 
are also used at the last signal before entering the , .  Atlanta. " He fought against sheathing with wood 
trainshed, to indicate that cars are standing on the and won his case so thoroughly that the question has 
track in  question, within the shed. Red indicates laid at rest u ntil recent ly. His services Qn th is  board, 
.. stop ;" grefm .. a l l  right " and yellow " caution. "  which extended over i t s  active service o f  foul' years, 

The switches and signals are operated by compressed are described in a letter of the late Rear Admiral Si lllp-
air, which is piped to the desired points throughout son, at one time president of the board : 
the yard. Single-acting air-cylinders controlled by .. Mr. Bowles has been attached to the board since 
magnets are used to raise the s ignal arms, which are its inception, and as the center figure about w hich the 
brought back to a stop position and held there by business of  tbe board has circulated, he has shown a i l  
coun ter- weights. The switches are moved by double- amount of method and system , which combined with a 
acting air-cylinders, which al'e provided with two pin very retentive memory, h as made him a valuable, and, I 
valves, magnetically controlled, one for each end of may say, an unfai l ing reference at all times. This, how-
the cylinder, which serve to control the auxiliary ever, would indicate but faintly. the value of his services, 
cvlinders that shift the D-valve, The D-valve cannot which could not have redounded to the credit of the 
a�t until a plunger w hich prevents its movement is service and his own reputation without the knowledge 
withdrawn, the withdrawal is effected by a third mag- he possesses of marine architecture and engineel'ing, 
netic val ve and auxiliary cylinder. The three mag- .FRANCIS T. BOWLES, U. S. N., CHIEF NAVAL CON- both of which have been frequently utilized by the 
netic valves are control led by three separate wires, STRUCTOR OF THE NEW YORK NAVY YARD. board." 
which lead from them to the contacts of the interlock- Secretary Whitney made Mr. Bowles a member of 
in '" Illach ine at the signal tower. The first part of the of clear New England Puritan stock and allied on the' Walker Boal'd, which prepared the designs of the 
st;oke of the main pi;ton moves the detector bar, the every side with wel l·known Puritan names. .. Newark," . . C harleston,", . . Yorktown," etc. 
llJ iddle part moves the switch, and the latt.er part In l�75, Mr. Bowles entered the Naval Academy as a . 10 1886, Mr;;Bowi� was detaHea to the Norfolk Navy 
locks it in position. Hence, if the detector cannot cadet engineer. Early in the course, he  determined Yard, and was soon placed in  charge. He there organ­
rise, being held down by the wheels of a passing train, to become an Assistant Naval Constructor. Although ized a model'll shipbuilding plan t, producing with the 
the switch cannot be thl'Own. The pneumatic cylin- provided for by law, no appointments had ever been very small means avai lable the Navy's most efficient 
ders which operate the semaphores are controlled by made fl'om graduates of the Naval Academ y, owing to yard. He built  the battlesh ip . .  Texas," the cruiser 
similar magnetic devices. the opposition of the old school of constructors. .. Raleigh, "  and completed the lllonitor " Amphitri te." 

We present two i l lustrations of the i nterlocking 11\.a- In order to thoroughly equip h imself as a naval D uring this tOU I' of du ty, extending over nine years, 
chine as installed at the principal signal tower, No. 1. arch itect, Mr. Bowles applied, during h is last year at he served as a member of al l i mportant ' boards at 
Each pair of switch points and each semaphore, in that Annapol is, for permission to attend the School of Na- Washington having to deal w ith matters of ship de­
portion �f the yard controlled by t his tower, is con- val AI'chitectme at the Royal Naval College, Green- sign. 
nected by wiring to this inter-locking machine, which wich, England. H is request being seconded by Sena- On his departure from Norfolk the employes adopted 
has complete control of the action of the electro- mag- tors Edmunds and Dawes, the Secretary of the Navy resol utions, test i fy ing to h is " execut i ve abi l i ty and 
nets throughout the yard. Running transversely made application to the English Government for Mr. skill ," thanking h i m  for " his un tiring energy as man i ­
across t h e  in terlocking table, a n d  operated by the Bowles and his classmate, Ri chard Gatewood, to take ' fested for the advancement of this yard, i n  secmi n g  t h e  
sllJali  hand cran ks shown i n  the front view of the same, the three years' course. These young llJen began necessary tools and appl iances for the construction ( I t  
are a series of horizontal rotating shafts which are capa- in 1879 a course of study wh ich has since been the vessels, " and congratulating h im on his p romotion to 
ble of being moved through an arc of sixty degrees, At highest rrize attai nable by dist inguished grad uates of the New York yard, " the best appointment in the gift 
their rear end the horizontal shafts are pro- ,..--_______________________________ , of the department. " 
vided with electric contacts , and below them MI'. Bow les' adm inistrative and b usiness 
are arranged the armatures of the sedes of capacity has always been recognized in the 
magnets which will be seen in  Fig. 2, sup- navy, as well as his unflinching demand for 
ported below the rear edge of the table. efficient personnel in the navy yards. This 
The manipulation of the horizontal shaft by 'S .-c:; U has frequently brought h im into conflict 
the signalman serves to give the required con-

� t:. f>. with politicians, and led to invest igations of 
dition to the magnets at the s witches and his conduct of affairs, w hich have always 
signals throughout the yard for their opera- <:::) resulted in credit to himself and confusion 
tion. to his enemies. 

Arranged above the interlocking table Secretary Tracy consulted him in regard 
at right angles to the rotating shafts, and to the introduction of Civil Service into the 
extending its full length, is a vertical board, n avy yards and made large use of his 
upon the back of which are carried a series knowledge and experience in framing the 
of transverse and vertical bars, to which fi rst rules put in force. 
horrizontal and vertical movements are given Mr. Bowles carne to the New York Navy 
by means of bell-crank levers. Each hori- Yard in 1895, being detai led by Secretary 
zontal rotating shaft is connected to its own Herbert at a time when certain irregulari-
system of transverse horizontal bars. The ties were found in the eJll ployment of men 
bars are arranged to i nterlock with one an- iu violation of the ru les. He proceeded 

other by a system of cross-locks. The ends quietly and effect i vely to rid the place of 
of the rotating shafts are engaged by the incapable, i d le an d worthless employes who 
armatures of electro-magl'lets, which are so had infested it for years, 'and has producf'd 
governed, by the switches and signals oper- an organization whose efficiency was de-
ated, that the levers and apparatus operated monstrated c learly in the Spanish wa l', 
by them must agree in position before a pre- when the work turn ed ont  at the yard won 
scribed route through the yard may be given. the ad miration both of the navy and the 

A working model of the yard is attached business comlllunity. 
to the interlocking machine and faces the In September, 1897, desiring the earIi-
signal man as he stands at the front of the :J est possible comp let ion of the repairs to 
table, see Fig. 3. The working model shows the large dry dock at the New York Navy 
all of the switches moved by the interlocking Yard, the Secretary of the Navy placed 
machine, and every movement of the 0 the work under the immediate charge of 
switches or signals throughout the yard is 0 0  Mr. Bowles, b y  whom i t  was brought to a 

faithfully represented on the model as it PLAN OF THE NEW YORK NAVY YARD, BROOKLYN, SHOWING PROPOSED successful concl nsion and the dock put in 
takes place. We are indebted for our de- IMPROVEMENTS. excellent condition. Since its completion, 



all of the largest and heaviest ships in the navy have 
been successfully docked the rein. 

D uring the Spanish-American war there were 2, 200 
construction em ployes, averagi n g  14 hours per day, 
u nder Mr. Bowles' orders. Due largely to his remark­
a b l e  executive abi lity and quick an d correct decision, 
there were fitted out at the New York Navy Yard, for 
a u x i l iary service, forty·seven vessels-as many as were. 
l u rned out in al l  other yards toget her. MI'. Bo wles 
was furt h e r  i n  complete charge of fitting out the army 
hospita l s h i p  " Rel ief, " wh ich fOl' completeness of 
hospital arrangements i s  to-day unsurpassed. Second­
ary batteries wer e fitted on the " St. Louis," the ., H ar· 
vard " and " Yale," wi thout i nterfering with their move· 
mentR. In many in stances, the alterations were out­
lined,  plans made an d issued. and work begun within 
twen ty-fo u r  hours after a vessel's del ivery at t h e  yard. 

Mr. Bo wles was the prime mover i n  the organ izat ion 
of the Society of Naval Architects and Mari ne En­
ginee rs. From its i n corporation he has been Chair· 
Ill an of the Executh'e Committee of t h e  Counci l ,  a n d  
s ince 1895 has also served a s  Secret ary-Treas u rer o f  
the society. In lII o v i n g  h i m  a v o t e  o f  than ks, Vice­
President Lori n g, of t he society, stated "In the work of 
inception and- execution,  the master m i n d  and g u i d i n g  
hand h a v e  been those of Naval Constrnctor Francis 
T. Bowles." Col. Ed win A. Ste,'ens. mem ber of 
t h e  Counci l ;  sai d : • .  I take it that 'we can regard Mr. 
Bow les' work in fost ering th is  society . . . .  as an ex­
am ple of the spir it  of the service, tak i n g  Mr, Bowles as 
the type of the re- constrncted navy of t h e  U n i ted 
States" of the lIIen that have made that re construct ion 
poss i ble. " S i r  Nathaniel  Barn aby calls  the corre­
spon d i n g  Engl ish orga n i zation " The h orne for research 
in n aval construc t i o ll ; "  and due to t h e  efforts of Mr. 
Row les, t h e  Ameri can society has co me to occupy a 
� i l l l i lar place and is meeting w i th great success in i ts 
o bject, " t h e  promotion of practi cal a n d  scientific 
k n o wledge i n  the arts of shipbui lding and marine en­
gineering an d the a l l i ed professions." 

- .  1 . '  • 
NEW YORK NAVY YARD, BROOKLYN. 

One of the m ost evide
'
nt facts demonstrated by o u r  

l a t e  con fl i ct w i t h  Spai n w a s  t h e  i m portant part w h ich 
m us t  al ways he played by t h e  navy yal'lls of t h e  
country i n  the su ccessfu l  prosecution o f  a war-a fact 
too l itt le  u n d erstood 01' too long o" el' looked b y  Con­
gress. Only those who were au, cou,rant with our 
defic iency i n  d ry docks and other essential  fac i l ities 
knew to what straits we might have been brought by 
the sudden crippl ing of half a dozen of  our deep­
draught ships, and t h e  con sequent demand for instan t  
docking. Happily, however, Congress seen:s n o w  to 
h ave awakened to the i m portance of t h i s  qnestion , 
and our various yards w i l l  s oon be , su i tably equip­
ped to meet t h e  needs of an ever-growing navy. 

By far the most i m portan t of the n avy yards of the 
U n i ted States is  tbat known officially as the Navy 
Yard , New York, and pop u l arly as th e Brookl y n  
N a v y  Yard. It bears the same relation to our n avy 
as Ports mouth an d  Chatham to the British n avy, 
and Brest and Toulon to t h e  n avy of France, and 
some id€a of i ts capacity m ay be gath ered from 
t h e  fact that in tbe course of a s ingle year as many 
as 120 vessels ha" e visited the yard for repairs or 
alterations. 50 of these being vessels of the regular ' 
service and 70 of them being vessels on w h i ch con · 
siderable strnctural cbanges were necessary in trans­
form i n g  them to suit the n eeds of naval service. In 
the same period 66 vessels  were docked and pai nted. 

LOCATION AND H ISTORY OF THE YARD.-If the 
reader w i l l  take u p  a lllap of New York h e  will  notice 
that the East River for the first milf\ and a half of its 
cou rse froUl the southern end 01' Man h attan Islan d, 
runs i n  an easterly d i rection and then turns sharply to 
the nortb, making a bend of about 90 degrees. T h e  
outer angle of t h e  bend forms what is  k n o w n  as Walla­
bout Bay in whicb i s  situated an ,island. separated 
(�ave for a n arrow causeway) from the main land by 
the Wal labou t C h annel.  The is land,  t h e  chan nel and 
most of the adjoi n i n g  land en compassi ng t h e  channel, 
go to form the 213 acres i n closed within the bou n daries 
of the New York Navy Yard.  Historical l y  the site w i l l  
always possess a mournful i n terest o wing to t h e  fact 
that d u r i n g  the Revol utionary War the Bri t i sh prison 
ships were moored in the 'Val iabout C han n el ,  ap d that 
on board of t hese vessels thousands of American pa­
triots perished.  T h ey were buried r i �ht in the lll u d  
flats of th e bay u pon w h i c h  s t a n d s  the present dry 
d ocks and b u i ldings of the Na\'y Yard , and d u ring the 
excavations fOI' various new structures, portions of 
skeletons have frequentl y been exh u med. This  has 
occu rred as recently as Fe bru ary of t h is year, w h en i n  
excavati ng near t h e  cloth i n g  fartory, f l'agl l lents o f  sev­
eral skeletons were brought to l igh t .  

For the ori gi n of the New York Na,' y  Yard we lll llst 
go back to the year 1801 ,  w h e n  the Chief  EX('Cll th'e of 
the United States, John Acl a l l l s, h a v i n g  exh austed 
every argu ment to i n d u ce Con gress to appropri ate t h e  
n ecessary Illonf\�', purchased o n  h i s  own responsi bi l ity 
the sites for six n avy yards. Among the yards thus 
secured was the " W aal lbought, ," Brooklyn, now cor· 
rupted into " Wallabout."  S ubsequent additions were 
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made in 1824, 1848, and 1867, and at a later date two 
sections were sold to city of Brooklyn, one of which 
is occupied by the well-known Walla bout Market. 
'I'he present val u e  of the yard, with its docks, bui ld­
i n gs and plant, is esti mated at about $19,000,000. 

The extent of quay wall available for the berthing of 
vessels is approxi mately one and a quarter mi les. The 
boundary limits are on an average about one-quarter 
of a llIile from the water front and the yard including 
the island known as Cob Dock, contai ns as we have 
said, some 213 acres. The greater part of the build­
ing-s were erected prior to the reconstruc t i on period 
of the navy, wh ich dates from about the year 1883, 
at which time the bui ldi ngs and mach inery were entirely 
i n adequate to the requirements of a modern navy 
yard. Subsequently to the date mentioned, and 
particularly during the last decade, the more gen­
erous appropriations. and the advent of vigorous 
and cOlllpetent officials Ito the yard, have resulted ' 
in a great i m provement of its capacity for every 
k i n d  of naval work. Many old and unsui table bui ld­
i n gs have been torn down, and replaced by modern 
structures, fuJ ly  equi pped for the necessities of t h e  
n e w  navy. Complete arrangements have b een made 
for receiving- and d isposing the vast quantities of naval 
stores of all  descri ptions w hich pass t hrough this  prin­
cipal supply depot of t h e  navy. Com p lete electrical 
plants, bot h for l igh ting and power, h ave been in· 
stal led. anli el aborate hydraulic and pneumatic plants 
h ave been laid do w n .  T h e  q uay walls ha" e been 
exten d ed ,  a n d ,  by (I t'edging, have been lUade avai lable 
fOI' vessels of g reat dmught of water. At the CO\[)­
mencement of the era referred to the yard posseslSed 
but one dry dock" the old stone dock, wit.h It len gth of 
only 370 feet. Si nce this two large docks, one 500 feet 
in length,  and the othel' 670 feet have been constructed , 
and the 500-foot dock is now bei ng lal'gely rebuilt i n  
concrete. 

An i l ll Portant feat ure in connection with the ar­
rangelllent of the docks is the system of double-track 
rai l ways w h ich enci rcles each dry dock and by means 
of connecting branches unites them with the boi ler 
shop. On this system there are two large 40- ton 
locomotive cranes w h ich have a reach of about 60 
feet. 'l' he arrangement of t he tracks is  such that it  is  
possible fOI' the crane to pick u p  a boiler i n '  the boiler 
shop, carry it to any one ' of the d ry docks, and : lo wer 
i t  d i rectly i n to the hold of the vessel .  T hese c;:anes 
are also of the greatest sel'vice in  handling gu ns, gu n  
carriages, a n d  the heavi er pieces of mach inery a n d  
s h i p's fram ing a n d  fittings. O n e  of our illustrations 
on the front pages shows the yard floati ng derrick 
w h ich has a capacity of 75 tons at the end of a 65- foot 
boom. One advantageous feature of this derrick is 
that the boom is capable of rotation about the mast. 
The floa t i ng derrick and the large locomotive cranes 
just referred to make it possible to handle the heaviest 
weights with ease and d ispatch . T here is also an 
elaborate system of s ingle-track rlj.il way, as i ndicated 
by the si ngle l ine on the accompanying plan of the 
yard. It w i l l  be seen that the tracks extend down the 
whole water front and through the main streets  of the 
yard, short branches being run from the streets into 
the various shops. 

BUILDINGS. -The buildings of the yard are commo­
dious and of a very SUbstantial character. The older 
structures have been largely reb u i lt and refitted and 
there are several entirely new structures that have 
either j ust been completed or are in  process of erection. 
T h e  largest b ui lding is the smithery, wh ich m easures 
300 X 200 feet. The foundry is 350 X 1 1 0  feet, and the 
main machine shop of the Steam Engineering- Depart­
ment measures 350 X 100 feet with a wing 210 X 95 
feet. The gellilral storehouse measu res 200 X 200 feet, 
and the joiner and pai n t  shop is con tained in a fine 
granite building w hich is  over hal f a cen tu ry old,  in 
which is  also the Construction and Repair E l ectrica l 
Plant. On the summit  of the h i l l ,  i n  the north west­
ern corner of the yard , is situated the com mandan t's 
house, now occu pied by Rear Alhll i ral J. W. P h i l i p, 
well k n o w n  as the com lJlanding officer of the " Texas " 
d uring the Spanish-Am erican war. It wil l  i nterest 
our readers to k no w that the fil'st com man d ant of the 
yard was Lieutena n t  Jonathan T horne, the hero of 
,V ash i ng-ton I t-v i n g'� ' ,' A�t(l\"ia. " 

THE DEPARTl\1E�'L' OF CONSTRUCTION AND RE­
PAIR. -T h e  work u n de rtaken at the Go \'ern men t .N avy 
Yal'd i s  so complex as to neces�i t.ate its d i vis ion u n der 
vH rious depal't llien ts. The most i m portant of these is 
the Department of Con struction and Repai l', w h i c h  
h a s  charge of a l l  work con n ected w i t h  the h u ' l  proper 
of the vesse l s. It h !ts charg-e of the i lll Portant work of 
docking, painti n g  and u ndocking ; it  i n stal ls  and su­
pervi ses al l  p i p i n g  i n  connection with the d ra i n age. 
water, and ,'e n t i l ation �y stems ; it  looks after t h e  
necessary work i n  fitting u p  the qu arters and rece i v i n g  
s paces o f  sh i ps. a n d  provides t h e  necessal'Y fn rn i t u l'e a n d  
various d e t ai ls essen tial t o  l i fe aboard s h i p ; i t  has u n d e r  
i t s  supervision the steeri n g  m ach inery and t h at for the 
hoisti n g  of anchors and hand l i n g  of  the many boats with 
which al l  naval vessels are su pplied. It. also has <-harge 

. of building the boats themselves, and in this  connection 
it should be mentioned that a large three-story boat 
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storehouse has been planned which will  be erected on 
the spot indicated in the accompanying map of the 
yard. Electric t ravel i n g  cranes, running from one end 
to the other 011 each flool·. wi l l  enable the boats to be 
picked u p  and cal'ried to a well  at one end of the build·  
ing,  where they w i l l  be lowered on to suitable trucks 
on the yard rail  way and carried to the water. 

There are thirteen bui ldings connected with this de­
partment, and in add ition to these a 1arlte steel store­
house is in process of erection. Several of the i l l ustra­
tions on the first pag-e of this issue show the i n terior 
of these bui lding ... and the v,arious i mproved tools and 
appl iances i n  the shops. Limitations of space prevent 
any very detai led description. but we draw particular 
attention to the gas plant which furnishes the necessary 
fuel for the variolls forges for the p l ate- bend i n g  sheds 
and smitheries. It consi sts of a Root b lower which 
deli vers ail' at a pressure o f  2 pounds to the square 
inch.  A part of  t h i s  air passes t h l'Ough th e large 
tan ks of gasol i n e  shown in the iIl ust l'at ion,  and the gas 
thns forllled is  pi ped to the d i fferent forges and ben d­
ing furnaces. T h e  other part of the air is  carried 
throngh an air main to the various shops, and by 
Ineans of an ait· p ipe and a gas pipe at each forge ' the 
mixtnre is regulated accord i n g  to t h e  work to be done. 

A comparati vely new feat ure of this department is 
the compressed air plant, whose I md ns are carried to 
the different shops a n d  are also extended to and 
aro n ll d  each of the dry docks. T h e  mai ns at 'the 
docks are located a few feet bark from the cu rb. and 
are p l'O \' i ded at intel'vals with con nections from which 
the air i s  pi ped through flexi b l e  h ose to  the various 
portable m ac h i nes used for d l' i l l i n!? c h i pping and 
cau l king both on t h e  inside a n d  outside of  the vessel .  
A mong the uses o f  a i l' i n  t h e  s hops is  that of wood 
bori ng in the boat shop. brass pol ish i n g, hoist i n g  i n  
t h e  blacksm i th a n d  machine shops. machine m o l d i n g  
i n  the foundry, a n d  f o r  tests of al l auxi l iary machi nery 
w here steam llI ay not happen to be available. 

THE DEPARTMENT OF STEAM E NGINEERING, as 
the name i ndicates, has charge of all  work conn ected 
with the engines and boilers of the ships, and such 
auxi l iary mach inery as i s  not u n d e r  the direction of the 
Construction Department. THE DEPARTMENT OF 
YARDS AND DOCKS has ch arge of t h e  erection a n l l  
maintenance of  a l l  the yard bui l d i n gs ; attends t o  t h e  
l ig h t i n g. heating. a n d  furnish i n g  of  t hese b u i l d i l l gs. 
and keeps i n  re pair fh e  dry d ocks. q u ay wal ls  and s l i p�, 
streets and tracks. THE EQUIPMENT DEPARTMENT 
has  charge of all  matters relating to the rigg i n g  of t h e  
s h i ps ; fu rnishes a l l  electrical appl i ances and t h e  inst,ru­
ments connected with the navh:::ation of the sh i ps. 
and i nstalls the com p l i cated system of electric w i ri n g  
wh ich is no w s u c h  an im portant i tem i n  t h e  veslSels  of  
o u r  nR" y. THE DEPARTMENT OF SUPPLIES AND 
A CCOUNTS has charge of t h e  accou n t s  of t h e  officers 
and e m ployes of the yard and the p u rchase of al l  
material for the use of the var i ons departmen ts. I t  
keeps a general storehouse suppl ied w i t h  naval stores 
for t h e  u se of al l the vessels in the navy and i n  
many cases i t  s uppl ies the other navy yards a s  well.  
THE ORDNANCE DEPARTMENT ,has ch arge of all 
matters relating to the ordnanf'e of vessels, their g uns, 
torpedoes, and amlll u nition . I t  has to see that the 
vessels are fully s llPplied with t h e  amlllunition and va­
rious stores, connected with ord nance. T h e  efficiency 
of this department was displayed. conspicuously d u ri n g  
t h e  recent war w hen our vessels, n o t  merely i n  C u ban 
waters, but in the Fal' East. were never in danger at 
any time of run n i ng short of a m lll u n ition. 

PROPOSED IMPROVEMENTS. - Although the New 
York Navy Yan! has l IIade snch a good record i n  re­
spect of its ab i l i ty to t u rn ont a large alllount of work, 
it  is  a fact t hat /lI u ch of the repairs, etc. , undertaken 
at this yard , i s  dOlle at a great disadvantage, owing to 
the lack of proper berthi n g  space and the i m possi­
b i l ity of  placi ng the s h i ps at wharves reasonably ac­
cess i bl e  to the shops. T he tro u ble is  due to the exist­
ence of the Wal Jabout channel  an d  the fact that 011 
the navy yard s i d e  of the channel th ere are, at present, 
bert hs available for not more t h an five ships, and 
that of t h ese o n l y  t wo al'e I m itable  for large or lon� 
vessek 'l' his necessi tates the bert h i ng of some of the 
s h i ps that co me to t h e  yard at the Cob Dock, COIll ­
m u n ication with which is only poss i ble by a slow anr! 

i n adeq uate rope ferry, which is s u bject to constant i n ­
term p t i o n  frol\] passin g  tugs and bar!!"es. Moreover, al l 

I I Iaterials and stores fOI" s h i ps on t h e  Cob Dock ha" e 

to be hauled f u l l y  a m i le by teams over poor road s 

exten d i n g aro n n d  the d l'y docks and over the cause wa�· . 
'l'.he accolll pal l y i n g- pI an shows the scheme of altera­

t i ons, drawn up by Naval Constructor Bo wles. w i t h  a 
v i e w  to remed .d n g  t h i s  serio us defect by pro v i d i n g  
a m p l e  berth i n g- �pace i n  close prox i mity to the shops. 
The p l a n ,  w h i c l l  has e very probab i l i ty  of being car­
ried o n t, con t e m p lates the removal of the southern end 
of t h e  Cob D o e k  and t h e  b u i l d i n g  out into the el l ­
lal'ged channel t h ll s  formed o f  s i x  long piers and one 
shorter one, al l project, ing from the Brooklyn shore as 
shown . B v  abol ishing the Cob Dock for berth ­
ing p u rposes , the <o>n l arged berthing space th u s  af­
ford ed on the Broo k l y n  shore would be sufficien t t o  
accommodate a t  any one time eleven o f  the largest 
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and two smaller vessels, while there are the added ad­
vantages of an ample and unobstructed channel for the 
passage of sh ips from the East River to the dry docks, 
and that the vessels in taki ng up their berths at the 
new piers wou ld be out of the h eavy t ideway which at 
present sets · u p  and down the Cob Dock. 

The plan of reconstruction also provides for two 
covered m arine rai l ways on t h e  Cob Dock for hauling 
and storing torpedo boats. At present the. boats are 
h auled o u t  on temporary ways on the Brooklyn side, 
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where th� work of painting and repairs is often 
seriousl y delayed by the weather. The New York 
Navy Yard, as thus reconstructed, will com pare favor­
ably with the best of t h e  E u ropean n avy yards. 

• 1 • •  
BUILDING WHARF AT PANGO PANGO, 

J C itutific �tUtrican. 
They are all nominally Christ ians, though n ot all o f  
o n e  sect. Most of t h e m  fol low t h e  English missionaries, 
though a fe w are Ca thol ics. A good many heathen 
superstitions and customs su rvive. The women are the 
most virtuous savages i n  the world , though their m ar· 
riage customs seelll to more civil ized nations somewhat 
lax. T h e  marriage relation endures only 80 long as 

mutually agreeable, when a sepal'ation is at Once 
granted. Several of the worklllen who are con stl"llcting 
t h e  wharves h ave formed a l l i ances with the nati ves 
who make good wives and are extremely proud of their 
white husbands. T hey are i n d ust rious and make good 
housekeepers. 'fhere are many ch iefs among the no.· 
tives and they are accorded certai n prh-ileges and great 
d eference, but the paramount c h i ef over al l  is Mounga, 
a magnificent spec i m en of physical s tren gth, who 
stands 6 feet 2 i n ches i n  his  bare feet. His  wife is con· 

sidered a fai r ty pe of an i sland beauty. 
The islan d  is prod ucth'e and yi elds am p l e  su ppl ies of 

bread fruit, taro a n d  ba n anas , which const itute the 
principal articles of food consu m pt i on . The waters 
also abound in fish , aud the nati ves are very expert in  
catchin g t.hem . 

Besides the nath-es rai se quanti ties of pigs and 
fowls, w hich they sel l t o  pass i ng vessels. The com­
munity is a happy one. and quarrels are infreq uent. 
T h e  c l imate i s  '-ery 

warm and [enervat­
ing, t h o u g h  the 
workmen employed 
a t  w h o.  r f-bu ilding 
e n j o y  e x c e I Ie n t 
h ealth . 

T h e  d istance from 
Apia to Pango Pan go 
is 82 �mi les, though 
the two islancls are 
only separated by a 
narrow strait . 

.... .  ... 
Eleetrlelty fi'01D a 

SnoW" StorlD. 
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of Wash ington bear the names of the men who felled 
the trees. and the saw l c i l ls for which they were 
desti ned. Some logs 8 feet in diameter are often seen 
there, and some entire trees 150 feet long, evidently u p· 
lifted by the roots d u ring some terri ble tempest. The 
newer logs are wi t hout bark, and they are as hard as 
stone, due t.o their long i m lllersion in salt water. 

• • • • •  
L u neh('ons I n  Seh ools. 

Luncheons were first i ntrod uced i nto the public 
schools of Boston five years ago, and thei r practica­
bility has been estab l ished. Thel'e are now thi rtee n 
school s i n  a l l  that are taken care of by the New En g· 
land Kitchen managers, says T h e  San itad um. The 
l uncheons Il;re sen'ed only in the h i gh , Lati n , and nor· 
mal schools, as pu pi l s  h ave bllt one se�sion ,  while in 
the lower grades there are two sessions a n d  the chil­
d re n  haye about two hours at noon i n  which to go to 
th eir homes. At present the l u ncheons are sel'ved i n  
t h e  baselll ents of the schoo ls, w h e r e  t h e  l igh t  is  poor 
and the facilities for handling the food are not of the 
best. In the new buildi ngs provisions wiII be mane 
for I nnch roo llls. The food is sold i n  com b i nations for 
five cents each, and ten cents su pp l ies a fai rly satis­
factory meal. At the Illan nal trai n i ng,sch ool at Cam­
bridge, where the pupils perform considerable hIm'! 

Pan go Pango h arbor on t he island of Tetuila, one of 
the Samoan grou p, is  a possessi on of great value to a 
power like the U n ited States w ith world- wide com ­
merce a n d  i ncreasing interests a n d  respon sibilit ies so 
di versified. Though su rpassed in exten t by some of 
the harbors of Austral ia  and China, there is  not one 
whose:advantages are greater and where the safety of 
a fleet from storms or attack, is fO assured or so easily 
provided for. The island itself is  volcanic and the 
harbor origi nally a crater. The dimensions of Tetuila 
is about thirteen m iles i n  ex treme lengt.h and is one 
vast range of mountains, some t.hem 3, 500 fept high .  

William A .  Eddy, 
at Bayonne, N . .J. , 
m ade some i n t e rest­
ing tests on Febru­
ary 17 with a I,i te, 
his object bei n g to 

make an electrical 
test of a snow storm. 
A 6-foot single plane 
kite was used. and 
it was at.tached to a 
steel wire. ·The brush 

di�charge could be 
p lai n l y heal'd fol low­
ed by a I-inch spar k. 
The electrical act ivi· 

SAMOAN METHOD OF PREPARING FOOD. 

The h arbor is an ideal one w ith a narrow and deep 
entrance about one· third of a mile in width. Its di­
mensions are one by one·fourth m i les, and throughout 
its entire extent a depth of forty fathoms is  main­
tai ned. It is  surro unded by h igh hills and the most 
violent storms of that latitude do not affect it. 

The Un ited States intrusted to a San Francisco firm 
the construction of a wharf 309 feet in length with a 
face of 400 feet, to be built  of steel, w h ich is now un· 
derway and will be completed in September . In addi· 
tion coalsheds of corrugated stee l capable of storing 
6,000 tons are bei ng erected and wil l  be completed at 
the same time. The work is maki n g  rapid progress. 

The inhabitants of Samoa are sai d to be delighted at 
the prospect of becoming attached to the United States. 
The more i ntel l igent among them realizi n g  the ad­
van tages of being protected by a powerfu l  nation . 

ty wi th the kite at so moderat.e an al t it ude was the 
greatest that had ever been experienced , the effect be· 
ing about the same as if a thunderstorm had been 
n ear. 

• •  e ,  • 

DrlftW"ood on t h e  AlaHka Coast. 

There is  an extraord i n ary d eposit  of drift wood on 
the coast of Alaska, some 1 , 200 or 1, 500 miles northwest 
of Seatt le. A constant d eposit of logs and d ri ftwood 
has been goi n g on for h undreds of years., and it is due to 
the phenomen a of the tides, the Pacific Gulf Stream , 
the ocean currents and th e pecu liar formations of the 
shore- l ines at tha t poi nt. Accord i n g  to The C h icago 
T i m es-Herald,  logs and timbers are readi ly identified 
there as having come from .Japan , China, India and 
other local ities of Asia, as well as from Cal iforn ia, 
Washington and other parts of the A meri can continent. 
There are fine logs of camphor-tree, the mahogany, the 
red wood and the pine. Some of these from the Stat.s 

NEW WHARF BEING BUILT AT THE ISLAND OJ:' TETUILA. 

manual labor, the twenty-fi ,·e·eent dinner h as proved 
very successful .  Only the very best materials are used 
i n  the cooking. T h e  bi l l  of fare for one day includes 
oyster broth, milk, cocoa, three kinds of sand wiches, 
graham, whit.e, and coffee rol ls,  corn cake, . cus tard , 
baked apples, cookies, and fruit.. Everything at t i l l'  
schools is  strictly home-made a n d  is cooked under t h e 

supervision of those in charge of the work of the 
kitchen. 

• •  I • 
The lli a reh Buildi ng Edition. 

The Bu i lding Edition for March is a unique number 
being de" oted almost entirely to beautiful houses 
which h ave been built  at " Hil lcrest Manor " and 
" Crag Terrace, " i n  Greenwich , Conn. 'fh e  hOllses 
possess lllany remarkable and i n d ivid ual featu res. 
The literary contents is of u n usual i mportance. 'rhis  
is one of the handsomest n u m bers o f  t h is period ical 
w hich has ever been i ssued. 

• • • 
'rite Current Suppl ement. 

The current SUPPLEMENT is appropriately cal led the 
" Niagara Falls Ind ustrial N u m ber, " and forllls a most 
valuable compen dium of i n formation relati ng to 
Niagara Falls, its h i story, geo logy, topograp hy, rai l·· 
ways, bridges, power pl ants, i n d u strial esta b l ish ments, 
etc. It  i s  i l lustrated by thirty-five engravi n gs . We 
believe that our readers wi I I  appreci ate havi n g  all mat· 
tel's relating to the recen t de veloP lll en ts of N i agara in 
concise form w i thin the l i mits of a si n gl e n u m ber. It  
will prove a val uable reference n U 1l1 bel' for Ulany years 
to come, i ll ustratin g as it does some of t h e  largest hy· 
draulic and electr i c  machines ever con structed and 
some of the most in teresting brid 'ges eyer b u i l t. 
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:RECENTLY PATENTED INVENTIONS. 
Agricultural Implement.. 

SUGAR-CANE CARRlER.-JosE ELIGIO TALLBT. 
:Matanzas. Cuba. This Improvement In devices for 
handling and dumping sugar-cane comprises a series of 
slings or cables adapted to pass beneath the cane. . One 
end of each sUng Is detachably secured to a supporting. 
frame. the other end permanently fastened. A tripping 
device is connected with the detachable connections and 
Is operated by a member when the frame is lOWered. 
Only one end of the slings is released; and when the 
frame is hoisted and removed. the slings are antomatic­
Ilily drawn from beneath the cane. Thus the removal of 
the slings by hand is obviated. 

PLOW·CLEVIS.-WlLLIAlIl G. LANDBRS, Rehoboth. 
Ga. The clevis bas its end bar provided with a vertical 
slot to receive a thill-iron. At one side in rear of the 
end bar is a vertical keepcr-alot. A cross -bolt is passed 
throngh tbis keeper-slot, is connected with the opposite 
Bide of the clevis, and adapted to secure a link passed 
through the slot in the end-bar of the clevis. The im­
provement does away with an extra lap·ring or connect­
ing-bolt, thus shortening the distance between the plow­
beam and singletree and causing the plow to ron more 
steadily. 

HAND-PLANTER.-CllABLES NBWlI:AN, Springfield, 
Mo. Tbe hllnd Reed-planter has a wedge. shaped point 
open on the rear side and normally closed by a spring 
jaw. The point is connected willi a tube provided with 
a seed.hopper. An adjustable spnog-foot is attached to 
the point and connected by rods with the spring-jaw. 
The operator walks in a straight line across the field. and 
alternately raises and lowers the planter at each step. The 
wedge-point thus enters the soil once at each step; and 
as the tube is Inclined forward. the spring.foot is caused 
to open the point to discharge a dne qnantity of seed. 

Elect rical Apparatu •• 

with the tlO8t. The device can be used for any purpose 
for which power Is desired. 

PAPER-COATING MACmNE.-WlLLUX H. WAL­
DRON. New Brunswick, N. J. The machine is designed 
to be used either as an adjunct to a paper-maklng ma­
chine arranl\ed, to coat paper uniformly on both sides. 
A delivery device is used consisting of a trongh under 
which the paper passes and In wbteh a roller Is con­
tained. An apron, In perIpheral contact with the roller. 
extends outside the trough Into close proximity to the 
npPer surface of the paper. The paper is passed around 
a transverse roller In horizontal allnement with the de­
livery device and is horizontally returned over the de­
livery device. The paper is passed underneath a secOnd 
delivery device, located Immediately above the first. 

BASKET-STAPLING MACmNE.-JoHN C. TITUS, 
1iorfolk, V a. Berry·baskets are fornted by taking two 
pieces of veneer ereRSed transversely to form the bottom 
and sides; and these two pieces are laid across each 
other upon a square former with tapered sides. A thin 
strip i. arranged on the inside and another on the outside 
clamp • .  the edges of tbe basket between them. The ' 
fastening of these strips to the ed�8 of the basket Is 
the work which the present machine is Intended to per­
form. Tbe former heretofore has been turned by hand 
successively to present each one of its foor sides to the 
staple-driving devices. The Invention provides auto­
matic mechanism whereby tbe basket.,.'rmer not only Is 
presented to the staple-driving device, but the basket 
and former are turned around automatically to present 
each side. When the four sides are finished, the work­
Ing mechanism of the macbine is automatically stopped; 
and the driving-wheel runs free while the attend'lnt is 
tltting the parts of a new basket to the former. 

SEWING,MACHINE MECHANISM.-MuRlIIEy DBN­
DURENT, Robinson, Kan. This invention simplifies and 
Improves the feed and shuttle actuatiug mechanisms so 
that they contain fewer parts. run more easily. are more 
readily accessible, and are more quickly assembled and 
adjlU!ted than heretofore. The Improved construction 
also reduces the cost of manufacturp, renders the mao 
chine more durable. and involves no complicated parts 
to gather dn.t and lint. 

pitch of some of the strings of the gronp, thereby chang­
Ing the chord represented by the group. 

MUSIC-HOLDER. - PATRICK BENNAN. Jackson. 
Mich. The holder is simple in construction, compact in 
form, and can be readily carried in a portfolio. On a 
support a shaft is mounted, provided with retaining-arms 
at its ends. A finger projects froni the shaft and receives 
one end of a spring colled around the shaft. A spring. 
controlled bolt, normally extending below tbe finger, 18 
arranged for locklng engagement with the upper surface 
of the finger. The bolt serves to regulate the tension 'of 
the spring. The device can be nsed with books or sheets 
of music. 

. 

WAGON-BOX HOLDER. - WILLIAlIl A. CRoTTs. 
Partridge. Kan. The wagon-box holder comprises a rack· 
bar seenred to the side of the box. A spring-yielding 
dog Is monnted to swing on a standard of the wagon and 
is adapted to engage a tooth of the rack-bar. A cam­
lever holds the dog In engagement with the tIck-bar. 
The box Is held from jnmplng relatively to the bolster. 
As the top of the bolster or the bottom of the box wears 
away. the spring.yieldlng dog will permit the box to 
move down. so that It can engage a new tooth in the 
rack-bar. 

STRAIGHTWAY VAL YE. - DAVID J. CROZIBlI. 
Brooklyn. New York city. The valve-body has a 
straightway passage provided with a perpendicnlar coni­
form valve-seat and an extension-chamber above the 
valve-seat. The fianged gate-vale tltting in the seat 
can be partly or completely elevated. By providing two 
opposite pairs of notches In tbe ftanges of the valve.gate 
the gate may be partially turned at different times to 
alter its position in the seat, thus preventing the gate 
from wearing away on the sides exposed to the action ot 
the liquid or gas. The regrinding of the valve-gate In its 
seat �an be readily effected while the valve-body is in 
place by the removal of the extension. chamber from the 
valve-body and the su�ent nnscrewing of the valve­
stem from the val ve-gate. 

Marine Iron Works. Chlllllllo. Catalogue free. 
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information and not for publication. 
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some answer!! require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. eacn must take bis tom . 
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houses manufacturing or carrying the same. 

PYROXYLIN AUTOMATIC 'ELECTRIC FIRE· 
ALARM.-JBHAN DB FROlIlENT, Notre Dame de Lourdes, 
Manitoba. Canada. Fires in buildings usually begin In 
woodwork in contact with defective conductors. A 
chimney, for example. in crumbling away. eX}lOl!i!s the 
underlying woodwork to the ftames. The inventor winds 
a pyroxylin tbread around the cbimney (or other In­
fiammable part of a building) or between the fioors at Ii 
few inches from the cbimney. Pyroxylin (which bums 
several tinles more rapidly than gunpowder) ignites at 
the contact of the least spark. releases a spring, and 
sounds an electrie-alarm. The pyroxylin. owing to its 
low thermostatic power, bnms ouly at the actual fire. 
The Inventor has publicly tested his system both In 
New York and Canada with very gratifying results. 

COMPOSITION OF MATTER FOR REPAIRING 
TIRES.-OLIVER P. MIOHAEL. Marion. Ind. The com· 
position consists of Spanish whiting. Swedish black, 
glue. and oil of cinnamon. After being introduced into 
the tire by way 01 the air·valve and by use of a pump. 

Railway-Appliance.. tbe composition will readily close a puncture., 

Special 'V rlUen I nformation on matters of 
penonal rather than general interest cannot be 
expected without remllOeration. 

SclenU O c  A merican S u pplement. referred 
to may be bad at the office. Pn�-e 10 cents each. CAR-COUPLING. - ODAVILLB YATES, nalles, Ore. APPARATUS FOR PITCHING INTERNAL SUR. 

The coupling belongs to that class employlog a side FACES OF CASKS OR BARRELS.-CARL A. NBU­
latching-knuckle and a gravity-block designed to hold BECKER, Offenbach-on-the-Main. Hesse, Germany. 
the knuckle in closed adiu;!!tment. to be released by This Invention relates to a device for Injecting hot, fresh 
manipulating an attached iever. It is claimed that this pitch into barrels, so that the old coating is removed and 
Improved coopllng will effectively coople with a mat- a new one laid on. Difficulties bave heretofore been en. 
ing member, that it affords means for the safe relellSe couutered In transferring the pitch from the boiling-pan 
of coupled connection from either side of a . ear. that it into the barrel in a suitable manner. The Inventor. to 
may be set to couple by impact, and be lQCked from reo overcome these dIfficulties. employs a heated tallk con­
lease whenever it may be desired. taining the pitch, In which tank a receptacle is placed, 

Book. referred to promptly supplied on receipt 01 
price. 

11l 1=�:tJ1!te�!d
.
examination mould be distinctly 

Engineering Improvement •• 
IGNITER FOR EXPLOSIVE-ENGINES.-FBIID J. 

MACBY, Ontonagon, Mich. It otten happens that the 
firing-pins or contact-points of vertical explosive.en­
gines become coated either with .dirt or . with om, 80 
that the spark is not properlY· ploduood. 'T�' overcome 
this objection, the inventor mounts one firing-pin mova­
bly with respect to the other. A rod carries the movable 
pin and has a spiral groove. A movable @npport for tlte 
rod bas a pin or projection engsging the spiral groove hi 
the rod. The support can be moved so that the movable 
firing-pin will be turned upon its axis 'lfter contact with 
the other firing· pin. The turning movement is sufficient 
to rub off any dirt or oxid on the ends of the pins. so 
that the spark is produced with absolute certainty when· 
ever the pins touch. 

RAILWAY SIGNAL APPARATUS. -CHARLES R. through t\le bottom of which the pitch can fiow. Compress­
GUBR and HERBERT TOIIL1lII's, 51 Cambridge Road. Ham- ed air Is employed to force the pitch In the receptacle 
mersmith, London, W .• England. The apparatns com- (simnltaneonsly closing the ball�valve in the bottom) 
pensates for variations of length of the wire connections into a discharge-pipe by which it is spayed Into the 
thro1Jgh wMch the signals are operated and renders Im- barrel. The device is not so readily overheated as the ��Jl partiI\I oiifuperfect operation of the signals . .  pumps at present in use ; nor Is it. so compl«lx in oon.-
The wire connections are kept under constant ten�lon . struction. 

. . . .  

(7831) X. X. X. asks : 1. I have 9 small  
storage liatteries I n  series each 2'S volts and which must 
not be charged faster than J.jj ampere. What resistances 
will I need and how shall I connect to charge them from 
a 110 volt direct Incandescent lighting circuit ? A. You 
must provide for a drop of 90 volts in the resistance. 
Tbis will leqUire 180 ohms, when � ampere Is fiowing. 
2. By what mle can the resistance of incandescent lamp. 
be found when voltage and candle power only are given! 
A. Assume say � to 4, watts per candle. If 16 candle 
power this will give about 55 watts which at ltO volts re­
quires J.jj ampere: , Now snbstitnte in Ohms iaiY;"'�;;;'lio 
+R. Hence R=220 ohms resistance of lamp when hot. 

RO'fARY BALANCED VALVE.-WILLUlIl B. ORB 
and CHARLES K. RoOTH, Macon, Ga. This rotsry .baI­
auce-valve comprises an ·incase.I steam-che�t provided 
with a valve-seat in wbich the valve turns. The valve 
ha. side part" opening Into the steam.chest. an 'exhaust­
port, and cylinder.ports. A top or cap is provided for 
the valve-seat. 'I'he valve which tl1ms in the seat has an 
exhaust.cavity. side cavities, and a top cavity. Trans­
verse spring. pressed packing. plates In the valve are in 
contact with the under side of the cap and are arranged 
between the side and top cavities. A valve thus con­
structed cannot leak. 

and are at all times free to expand or conb'Rct, being 
normally disconnected from the hand-levers by which 
the signals are operated. The coupling ·up of R hand­
lever with the corresponding connecting wire Is auto­
matically effected at the moment when the signal is 
to be lowered ; and the connection between the wires 
and the lever ceases when the signal is returned to 
" danger." 

MllI4lellaneo u .  I nvention •• 
DEVICE FOR LIFTING PLATES.-FREDEIDCK S. 

SNYDER, Whitehall. N. Y. The device is particularly 
Intended for handling pie·plates without danger of burn­
ing the lingers, and is composed of a piece of wire bent 
to form three arms adapted to gra.p the edge of the 
plate. The device is quickly applied to plates of dIf­
ferent sizes. for it is automatically adjusted by press· 
ing two of the arms with sufficient force to lift th� 
plate . .  

THEATER APPLIANCE.�IDA MAY ltuLLER. Forest 
City. Iowa. By means of this invention it is possible to 
produce the . no�el t)leatrical effect of a fierce fire in 

S L I D·E:V A L V E. - GEORGE W. CARPENTER and which a dancer is apparently moving. The fiames are 
RoBERT WATSON. Nanaimo. British Columbia, Canada. composed of individiml tongues. any of which. when 
The invention provides a simple slide. valve . which- separated from the others, automatically returns to an 
can be cheaply made and readily attached to any or· upright positlon in the fire. The coloring of the illusory 
dinary cylinder. and which acts � an automatic drain for ftames can be quickly and conveniently changed at 
the cylinder to clear it of condensed steam. The elide- will by means which are inVisible to the spectators. 
valve used consists of oppositely. arranged. open.ended A smoke effect can also be produced by the same means 
valve-cylinders fitted in the cyllnder:-covers. Hollow employed in producing the fiames. 
valve pistons slide in the cyli?ders and contain �nlet and STEAM-HEATING PLANT.-JAllES D. RoBEBTSON. 
�xhaust-p�rts arranged � reg18ter alternately WIth ports La Salle. Ill. The purpose of the invention is to provide 10 tbe cylmders. The pIstons m:e formed with annular a steam.heating plant by means of wbich towns may be fianges at the?, outer ends. enga� the onter ends of supplied with steam for heating or for power. The plant the valve ·cylInders wben the plStons . are moved in- bas to from wbich a main leads throughout the wardly. The pistons are louger than the cylinders so as � ge:"�n�g to a point near tbe generator and into 
to project inside the main cyliuder when slid Inwardly. :y��er near' the boiler. A valved blow.off pipe The valve· pistons are Instantly released from pressure from the receiver for the purpose of maintaining a at tbc end of the main piston's stroke ; while the piston �as:t cilenlation throughont the system. just opening to the steam is Rasisted to its place by the n . . . . 
steam, thus avoiding all jar. VEmCLE-WHEEL.-LYlIAN H. ZEIGLER. Mlllbank. 

S. n. · The purpose of the invention is to prodnce a 
wheel ",bieh will have a certain elasticity. so that it can 

Mechanical Device.. yield slJgbtly when brought into contact with inequalities 
. BOAT nlUVING-GEAR.-JOHN A. FREUND. Brook- In the road. The. Inventor has. therefore. devised a wheel 

lyn. New York city. 'I'he pnrpose of this invention is to compriSing a hub and a rim having connecting tension 
provide an effective means for manually driving pro- spokes compoeed of hub and rim sections. Each section 
pellers in small boats. The mechanism consists of a is formed of a V-shaped rod having its ends secnred to 
hand·lever to tbe lower end of which one end of a · link either rim or hnb. the complimentary sections being 
is pivoted, the other end of tbe link being pivoted ex- interlocked. Springs exert a sidewise .strain npon the 
centrically on a gear wheel meshing with a bevel-pinion spokes. 
on the propeller.shaft. The boat can be driven in either STRINGED MUSICAL INSTRUMENT.-ANDBEW 
a forward or backward direction by the mechanism. E. BARK. Kalispell, Mont. This invention provides an 
The Inventor prevents the gear's moving in the wrong dl- improvement In instromAllts. such as cithems, whereby 
rection by means of a double pawl. the pitch of all strings In a group can be raised or lowered 

WA VE-MOTOR.-SAlIlUEL P. SWEAR1lII'GEN. Pasa- In accordance with the musie to be played. Fixed bridges 
dena, Cal. · The wave·motor comprises a frame above are employed, over which gronps of melody and sc­
the watei-, a tloat. and It set of arms pivoted to the fioats companlment strings extend. Two transverse bearings 
and frame and permitting each fioat to swing in the di- are arranged adjacent to one bridge, and a third bearing 
rection of movement of the waves. A s)laft joumaled is monnted adjacent to the other bridge. For �ch groop 
on the frame · carries a ratchet-wheel, which · is · engaged 

I 
ot strings a movable brldl[e is provided, mounted to rock 

by pawls on two levers pivoted concentrically with . the in a bearing. Each of tbe movable bridges at one en

. 
d 

shaft and · extending In opposite directions; . Links or serves to change the pitch of all the strings in the group. 
bars are connected with the outer ends of the levers and Movable bridges at the other end serve to decrease the 

De.len •• 
PILLOW·TOP. - HAnABLO ASTAIDTA. Manhattan, 

New York city. We have previously had occasion to 
mention several artistically-designed pillow. tops of this 
loventor. The present design. representing an automo­
bile coaching party. shows the same· tRSte and skill as 
its predecessors. 

NOTE.-Copies of any of these patents will be fnrn­
ished by Munn & Co. for ten ce"ts each. Please state 
the name of the patentee, title of the Invention, and date 
of tbis paper. 

NEW BOOKS, ETC. 
CHEMISTRY. ITS EVOLUTION A ND 

(7832) X. Y. Z.-It depends upon clir­
cnmstanc�s. Write In foll over your signature; 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

FEBRUARY 20, 1 900, 
A N D  E A C H  B E A I U N O  T H A T  D A T E. 
LSee note at end of list about copies of these patents.] 

ACHIEVEMENTS. By Ferdinan d G. Abrading or polisblng machine. C. S. yarnell . . . . .  &.13,707 
Wipch man n, Ph . D. Ne w York :  W. �r:g::,re� lf.n����':-k�oe:.����. � .�:���·: : : :· : : : : : : :  �:m R. Jenkms. 1899. 16111O. Pp. 176. Air compressor. K. O. B. 'I'extorlu . . . . . . . . . . . . . . . . .  &.13,918 

Air compressor. bydraulic. J. C. Howard . . . . . . . . . .  &.13.962 
In a series called .. Science Sketches " we lind the Air for industrial purposes, reheatiug com· 

work noted above. The aim of the author Is to eulist pressor. T. A. Edl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &.13.764 

the interest of non.professiona) readers In an exact �i�::irogk,1l1��.k��t,;;.: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
science. It is scientiJlc without being snperficial and Is Amalgamator. Garrison &; Fitzsimons . . . . . . . . . . . . .  64<1.000 

withal interesting. It is a book we can commend to all �h':::M .. :PfU��:rgr . cartridge ·cas;;.: ii: 'Poii: 643.669 
lovers of chemistry, and teachers of that science monld Ant��:iic·mouiiipiece:M:·Mi.i-tiii.: : : : : : : : : : : : : : : : :  �:�l 
require a portion to be read each da! in the cl�s.room. Automobile controller, electric. C. G. Burrows . . • &.13.865 

Axle box lid. car, J. W. Stephen.on; . . . . . . .  644,036. 644.046 

THE LOCOMOTIVE. New Series. Vol g::� PS"e'!.a¥�fe����:'b!��an &; MOore. . . . . . . . . . . . . . .  643.616 

XX. Hartford, Conn. : ·  Hartford Bags. macbine for folding sides of satchel bot-
Steam Boiler and Inspection Com- Bar��'r-V�U�d�b�:3�Jt":ri.: : : : : : : : : : : : : : : : : : : : : : : : : :  �:rJ 
pany. 1899. 8vo. Pp. 194. 1:��¥o�

i
����tttit!bl!8��iI::: J:·ii:··wiiiSe� 

ma,ms 

.. The Locomotive " is always a welcome visitor to the nant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bearmg, roller, A. E. Bumouf . . . . . . . . . . . . . . . . . . . .  . . 

edltor's tabla giving as it does a vast amount of Informa- Bed. alarm. L. Ederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
tion relating to steam. to boners, and to science io.aeneral. I:ftst'i:t�;,��o:'·:'-le�!::.s·ei';;': : : : : : : : : : :: : : : : : : : : : : :  6l3,799 
It is admirably edited by J. M. Allen. editor. and A. D. Bicycle. A. R. Colburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.()4,2 
Risteen. associate editor. Among the articles we note �i���I:·J�;.�.;.1::y��,:ne,:.: : : : : : : : : : : : : : : : : : : : : : : : : : :  :tl'�:n� .. Magazine Science .. which we have already commented li���l: ��:::,�r�t��bl���gCci.�i��I�A: 'Biii.';: .  ��:� upon In the SIlIBNTIFIO AmeRIOAN. Binder attachment, H. Bucklew .. . . . . . . . . . . . . . . . . . .  643.809 

Blackboard and table or desk. adjustable. Pro.ser 
DIE MEDIAL-FERNROHRE. Eine neue &; Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.731 

Konstruktion fuer grosse astrono- I�
o
;�r�·'!''!.'l.\�g �a';;�rr:�:'Grimoiici.·& ·crtgIiiOn; : :  �;� 

mische Instrumente. Von L. Sch up- Boller. See Steam boiler. 
mann ,  Professor an der techniscben. Rgi��r ��:":��i:./�gf;.alf. . . . . . . . . . . . . . . . . . . . . . . . . . .  643,713 

Hochschule zu Aachen. Leipsic : B. Bolt or rivet. divisional or knockdown. A. D . 

G. Teubner. 1899. 28 illustrations. BOO���py.:'j;'o:·iie;,k,;ri:·.:·:�·:::::::.:·::::::.::·:::. �:m 
8\,0. Pp. 145. Boo
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Prof. Schnpmann bas written a book. which although Rgm:·s�g::.:.I�?I,t: to�e� ��;��: : : : : : : : : : : : : :  �:�� 
too technical for the general readpl', iii neveriheless ex- Igm: :�gg:�: �::-:'�:rI���·��D: woi-tiieii: ::: : : :  �:= tremely interesting because I*. descn"bes lnitvery Ingenious Rg�linle:'t���:h�x�' Shields. . . . . . . . . . . . . . . . . . . .  643,UlfJ 
method for correcting tli.. unavoidable secondary spec- Box covering machine.Steveuson &; Chadwick . . .  643,8()4, trom In large astronomical refractillll: telescopes, for pro- Brake. See AIr brake. ·Back pedaling brake. 
ducing a more sharply delined Image than has hitherto BrJ��y$���r

.f;�:XIJi.�� .���.�� . . . . . . . . . . . . . . . . . . . . . . 643.922 been attalnable, and for reducing the length of the tube so Brake shoe. C. E. Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.668 

necesem:y In teleScopes. He employs a single convex ob- l�rc�::�;,: :nRn��Ze'.l.:�iii ·for ·j,iirning; ·A: E: 643,73£ 
jective, Closely to the focus of which a totally-retlectlng Brown .. . . . . . . . . . . . . . . . . . . . . . .  ; . ... . . . . . . . . . . . . . . .  . 
convex prism Is placed. The positive chromatic aberra- Broom, J. R. Ro.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 

I���t '!i�g:::.
t
:jji: 0: A: 'i,ro"xe'l: : : .  : : : :  : : : : : : : : : : : tion of the objective Is corrected by a concave mirror Butrer beam equipment. metallic. H. H. Beasions surface in front of which are placed two concave lenses . . Burner. See Vapor burner. 

The light reaches this correcting device after Its pencils 1��e;.;�er�·s��:U-cc;.ii;,:· : : : : : : : : : : : : : : : : : : : : : : : : :  
have been united in the focus o f  the objective. The 818' �:�:l.'W�l5: ftU�8!���: ��: : : : : : : : : : : : : : : : : : : : : :  
tem I s  essentially different from: that now In use and is Cabinet, kitchen. T. J.  Brumback . . . . . . . . . . . . . . . . . 
characterized by a simplicity and ingenuity which augurs CalDera, magazine. L, H, Wallace . . . . . . . . . . . . . . .  . .  

. well for ita general adoption. (Continued 00 fJ/lfIe WI 
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SEND FOR CATALOG UES­
A-Wood-working Machinery. 
B-Lathes, etc. 

SENECA FALLS MFG. COMPANY. 
6 9 5  Water St., Seneca Falls, N. Y .  

AMERICAN PATENT8. - AN INTER-
el'lting and valuable table RhoWI-og the number of patents 
granted for the various subjects upon whicb petitions 
bave been tiled from the beginning clown to December 
31. 18!l4. Contained in SCJENTIFTC AMERJCAN SuP­
PLEMENT. No. ] U02. Price 10 cents. fl10 be had at 
tbis office and from all newsdealers. 

Foot and Po and  Tlll'l'et J'Rthe� Plan­we r ers, Shapers, and Drill .. re.ses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 

Don't feel satisfied to advance slowly in your 
business when we guarantee to prepare you for 
a high salaried position. Hold t o  your pre�ent 
occupation and " study between times" through 
our unequaled course of 

E D U CAT I O N  BY M A I L  
�vf{JW��\�l

a
�er��:�

b
�f�r:hu�:;�nxr�l

i
X��ti���� 

ture, Practical NewspaperWork, English Branch­
es. Stenography. Macbine Design and Mechani­
cal Drawing. Low price j easy terms. Mention 
Bubjects interested in when writing to. 

The United Correspondence Schools, 
154. 156. 158 Fiftb Ave., New York, for catalog 33. 

PHYSICAL A N D  S C H O O L  APPARATUS 
TOE P L E R  H O L T Z  

SE LF C H A R GI NG 
M AC H I N E  

School. College or 
ay work. 

a.r ( "ircula1' free. 

E. S. RITCHIE & SONS, 
Bl'ookline, lliass. 

Presses 
Sub= Press 

for 
Work. 

Five sizes. SlIb ... I.J1'esses and 
'1"0018 to oJ'der. 

aT Send for Ci1'cuZars. 

BLAKE & JOHNSON, 
P. o.  Box 7, WATERBURY, CONN. 

THE FORBES 
PATENT DIE STOCKS. 

'1'wo and three inch pipe can 
be tbreaded by a boy using 
only one hand on a crank. 
ar- Send fo1' illustrated cataloCl!" 

C U R T I S & C U R T I S ,  No. 30 Hand Macbine. 
RaUl,e )4 to 2" R. & L. 6 Garden 51., Bridgeport, Conn.  

B A R N ES' -
UPRIGHT DRILLS 

W. F. & J O H N  BAR N E S  CO. 

1 9 9 9  Ruby Street, ROCKFORD. ILL. 

T H E  R I V ET T  S LOTT E R  -
ment to our 8-inch Precision 
Lathe is exceedingly useful in 
cases 
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2 minutes suffices tu put a key­
seat in a hole 7.t in. diameter 
unci � in. long-it depends on 
the metal. 'I'his is aCknowl­

edged to be a most valuable tool, indis­
pensable in all up-tO-date shops tlu'oughout the country. 
FAN E U I L  WATCH TOOL CO. , Brighto n ,  Bosto n ,  Mass. 

THE BICYCLE : ITS I.NFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. 1\1.D. A val­
uq.ble and interesling paper in wbich the subject is ex-
!i1t�
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'1'0 be had at t his office and from all newsdealers. 

Cork F loors and Tiles. 
pr!�1��d 
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qualities. We also manufacture 
CORK PULLEY COVERING, 

CORK l'IPE COVEltING, 
CORK FRICTION C LUTCH BI,OCKS, 

CORK BULLETIN BOARDS, etc. 
@"' Send ff}r Circular " S. A." 

CORK FLOOR & T I LE CO., 1 7  M i l k  St., Boston, Mass. 

Camera" ,wing back for photographic. Carlton 
& Locke .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.711 

Cameras, swing back fol' photograpbic. H. W. 
Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643,720 

Canceling and postmarking machine, stamp. G. 
W. Scbock.. . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . . . . .  . . . . .  64a.987 

Car brake, �'. S. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.023 
Car corner iron or strap, I. L. Kiser . . . . . . . . . . . . . . . .  644,017 
Car coupling. E. Krinner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.ti61 
Car coupling. automatiC, II'. O. Blankenmeister . . .  643,8HO 
Car door, G. P. Jones. . . . . . . . . . . . . . . . . . . . . . .  643.655 
Car draft ril<glllg. W. Case . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.1141 
Car, electric suburban. M. Brillinger . . . . . . . . . . . . . . .  643.700 
Car gate. E. P. Sargent . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  643.nStl 
Car gripper, cable, S. A. }i'raser . . . . .  " . , . . . . . . . . . . . .  643.042 
Car seat. H. S. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I;4a.841 
Card cutting machine. IJ..\ Gohlke . . . . . . . . . . . . . . . . .  , '  64�,S!}5 
Cards, work holder for lacing jacquard. V. Royle fW�.821 
Carpet clamp, F. J. Hawkins . . . . .  " . . . . . . . . . . . . . . . . .  t}4:{,li48 
Carpet sweeper. A. H. Dodd . . . . . . . . . . . . . . . . . . . . . . .  643.!;;l4 
Carpet sweeper. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  643,778 
Carriages. transmitting device for horseless. J. 

C. Blevney.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643." 27 
Carrier, Ii'. Wenner . . . . . . . . . . . . . . . .  , . .  " . . . . . . . . . . . .  , .  64:{.7S� 
Carton, W. E. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4:t7i2 
Cask. metallic. M. Brochu . . . . . . . . . . . . . . . . . . . . . .  , . . . .  643.787 
Casket head rest, '1'. W. Coughlin (reissue) . . . . . . . .  11.809 
Caster, furniture. \V. Livingstone . . . . . . . . . . . . . .  , . . .  643,719 
Casting hollow ingots. apparatus fori N. H. O. 

Lilienberg .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.018. 644.019 
Cementl manufacture of. F. Sehr . . . . . . . . . . . . . . . . . .  G4R,H89 
Cement. manufacture of. W. A. O. Wuth ... . . . . . . .  643,8:1li 
Centrifugal macbine. 1\1. de Marcheville . . . . . . . . . .  643,067 
ChRir. See Convertible chair. 
Chain fan attachment, L. Renz . . . . . . . . . . . . . . . . . . . . . 64:·t9j9 
·Chart. educational. C. T. Meredith . . . . . . . . . . . . . . . . .  643.748 
Chuck jaws, machine for cutting spiral and he1i� 

cal Leeth in. G. B. 'l'aylor . . . . . . . . . . . . . . . . . . . . . . . .  G43,991 
Cigar rolling table and leaf wrapper cutter, Hart-

man & \Yigmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,767 

SOlllETHING NEW I SOMETHING NEW ! !  
The U.  S. " AUTOMATIC "  HAND 

FIRE EXTINGUISHER.  
We cballenge the world to produce our 

equal. Hang it uP. it Ie sealed. Take 
it down, it is unsealed. 

SRfe. Sure. Simple, Quick. 
Cannot get out of order. Needs 110 at­

tention. Most Efficient. Durable, and 
Economical Fire Extinguisher in the 
world. You can load and shoot it at will. 
Chemicals same as all Fire Departments 
�
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The U, S. Fire Ext inguisher Mfg. Co., 
SoLE MANUFACTURERS, 

260 West 23d St . ,  New York. U. S . A. 
NOT E-The offices of " Scientific A me·Tican" 

are equipped 1vith u U. S." 

Cultivate a Vise 
wlncb will benefit your pocketbook· 
Here's a Self-Acting one for Band 
Saws. Drop saw in place and file 
continuously till tI n i "  b e d .  Like 
play. No carns. screws or levers to 
operate. Price low. 

@"' Send tor Circ .... lar. 

New Britain Machine Co.,  New Britain, Conn . ,  U. S. A. 
Clamp. See Carpet clamp. Clcmstg� .. 

agr.'c
.
u�tur

.�I .
i�ple���.

ts •
. � .. . E: .

&
. II: 643.727 Economy Drilling Compound Cloak or skirt rack, A. Greenspan . . . . . . . . . . . . . . . . . .  643.!l59 

Cock. safety gas. C. D. Anderson . . . . . . . . . . . . . . . . .  " 64:1.m7 
Collar filling macbine. horse, B. If. Canterbury . . .  643.G81 
Convertible chair. E. J. I�utwyche . . . . . . . . . . . . . . . . . .  G43.li63 
Conveyer. sectional screw, A. C. Elmer . . . . . . . . . . . .  64:1,0:36 
Cooker. Herdrich & Hetu .. . . . . . . . . . . . . . . . . . . . . . . . . . .  643,fl50 
Coop. folding poultry. H. M. Ramssty . . . . . . . . . . . . . .  643.978 
Copyin!!' press, A. Poblete y Garin . . . . . . . . . . . . . . . . . .  643.977 
Corkscrew, R. W. Jorres . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  644,0-1:{ 
Corset, apparel, R. Sahlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  (i43.ml 
Corset stuy tipping machine, G. A. Hill.. . . . . . . . . . .  64a.fj.�2 
Cotton press, H. L. Whitman . . . . . . . . . . . . . . . . . . . . . .  G43.995 
Coupling. See Car coupling. Sbaft or tblll coup· 

ling. 
Crane, J. \V. Seaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  
Cream separator. 'V'. S. Cox . . . . . . . . . . . . . . . . . . . . . . . .  64:1.947 
Cream separator, E. 1.1. Heylman . . . . . . . . . . . . . . . . . . .  U4R.t;51 
Cream separator. centrifugal, E. E. Bell . . . . . . . . . . .  643,(j20 
Crematory carriage, P. Beanston . . . . . . . . . . . . . . . . . . .  643,837 
Crowns or closures. automatic apparatus for 

feeding, Painter & Hawkins. . . . . . . . . . . . . . . . . . .  U4R,nr:i 
Culvert. B. P. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 643.llS') 
Cupola. furnace. D. Townsend . . . . . . . . . . . . . . . . . . . . . .  643,920 
Cutter. See 'rube or fine cutter. 
Cycle. water, S. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dental oven. H. M. HilL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . lJenture, W. H. Dwigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Digger. See Root digger. 
Disll washing machine, }4'. C. Sherman . . . . . . . . . . . . .  H4R,8SS 
Disinfecting apparatus, R. E. Deaue . . . . . . . . . . . . . . .  6435l4!J 
Disk drill. C. P. Sester .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.829 
Distilhng and evaporating water, A. G. "Vater-

bonse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.702 
Distilling coal,' J. Hemlllgway . . . . . . . . . . . . . . . . . . . . . .  644.012 
Ditching apparatus, J. IJ.\ & S. H. Baxter . . . .  , . .  , . .  643.738 
Doffing mecbanism. P. & J. Clougb . . . . . . . . . . . . . . . . .  644.001 
Door closer, J. K McFeely . . . . . . . . . . . . . . . . . . . . . . . . . .  ti4�.!)70 
Door hanger, G. P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.604 
Door or window frame. screen. C. C. Wheeler . . . .  64:3.889 
Door stop. G. H. Ro"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.850 
Drawbar attachment, W. E. Coffin . . . . . . . . . . . . . . . . . 644,028 
Drawers. ew .• sliding support and stop for, L. 

Razy. . . . .  . . . . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  . . . .  . .  . .  64:l.f>82 
Dressing stand alld mirror, 1.'. M. 'Vassenius... 644,044-
Drill. See Disk drill. Grain drill. 
Eaves trough sieve attachment., J. L. Martin . . . . .  1)43,747 
Electric heater. G. C. Hawkins . . . . . . . . . . . . . . . . . . . . . .  ij4;{,744 
Electric motor controlling apparatus. J. J.  Heil-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64:-3,64f1 
Electric motar wbeel, J. '1'. \\'hittlesey , . . . .  , . . . . .  643,854 
Elect.ric motors, starting box and controller for, 

�'. Ii. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r�3. 7"S 
ElectriC switch, W. T. Pringle . . . . . . . . . . . . . . . . . . . . . 643,730 
Engine. See Explosive engine. Locomotive or 

railway engine. Pumping engine. Rotary 
engine. 

Engines, hydrocarbon vaporizer for explosive. 
W. Baines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.027 

I:!-:nvelop. E. '1'. Stuart. . . .  . . . . . . . . . . .  , . 64:i.1H.1 
Excavator and dltcber. K M. Zah1. . . . . . . . . . . . .  64;·t857 
l:Cxplosive engine. J. ��, Craig-.. . ,  . .  , . .  , . . .  , . ,  . . .  ji44.1X» 
Extracting press. J. �'. Bussels.. . . . .  . . .  li-l:1.S!H 
Fare register, J. G. Miller.. . . . . . . . . . . . . . . .  . . . .  G43,S7!} 
ltare rel,!ister. A. E. Nielson . . . . . . . . . . . . . . . . . . . . . . . . .  64a.ssa 
Ii'are register operatitH! device, A. E. Nielsen . . . . .  643.884 
Feathers, etc., npparatus for clll'ling. L. Blumen-

thal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.861 
Feed mill. J. O. Ensberjl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64a.I;;J7 

:::::!g: ������:�:: �ialt�I��'�;I:e: 'j: l\lihlbac'bler: : : : :  �Z:i;lt 
Fence machine. wire, H. S. Heatwole. . . . . . .  . . .  644,011 
Fence machine. wire, J, & J. G. Nixon . . . . . . . . .  , . . .  G43.77fi 
Fence machllle. wit'e, J. rc lJ.'boma . . . . . . . . . . . . . .  643,9Hl 
flence post. R. C. Glassco . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  64R.870 
Fibers. etc .. to imirate silk, treating'. E. Ungnad .. 64iur2:{ 
(i'i1ter press. G. Hottinger . . . . . . . . . . . . . . . . . . . . . . . . . .  G4�,OOO 
li'iit.erillg, under pressure. wuter, ctc .. fountain 

for, C. Prevet. . . . . . . .  . . .  643.C,;n 
}l�irearm, J. A. Benuett. ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . t.i4:::.H35 
F'irearm, recoil operated. C. H. A. �'. L. Hoss .. . . . 64.3,%3 
�'irearms, ejector mecbanism for breukdown, M. 

Bye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.040 
Inre escape, portable. E. C. Airel's . . .  , . . . . . . . . . . . . . .  64:1.85..') 
Firing apparatus. E. B. Babbitt . . . . . . . . . . . . . . . . . . . . .  643.618 
Flagstaff. G. R. Clifford. . . . . . . . . . . . . . . . . . . . . . . . . .  . 643.�45 
�"'Iexible pipe, IJ. B. Benton.. . . . . . . . . . .  . . . . .  1i44.0:{9 
�'Iuoroform. making. F. ValenLiner, . .  . . . .  643.S:la 
�·ork. See Hay fork. 
�"'umigator. J. M. W. Kitchen . . . . . . . . . . . . . . . . . . . . . . .  643,16t! 
Furnace. See Annealing fu I'll ace. Cupola. fur· 

nace. Quicksilver furnace. Smoke cOllsum· 
ing fUl'llace. Steam furnace. 

�'urnace doors. operating, '1'hoele & l\toel�er . . . . . .  643,607 
Gage. See Pressure J!a.lle. 
Game apparatus, J. H. Eller. . . . .  . • .  643.U53 
Game board. Brewer & Hayes. . . . . .  6.t!{,S08 
Game counter. R. J. \Vilkens. . . . . . . .  . . . . .  643,924J 
Garment fastener. J. A. Pbillips. . . .  . . . . . . .  643,679 
Garment holder. J. \\'. Tyler . . . . . . . . . . . . . . . . . . . . . . .  ftt-1.037 
Garment supporter or gnrter. J .  \\T. Faxon. ,  . . . . . . 643,639 
Gas generating apparatus, acetylene, H. F. �'ul1-

er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G43.r.43 
Gas generator. acetylene, IJ. R. Le J...Iande . .  . . .  H4.3.746 
Gas generator, acetylene, F. C. i\'lllurin. . . .  64R,9tJ7 
Gas genern·tor, acetylene. C. O/lburn . . . . . . . . . . .  , . . .  643.777 
Gas generator, acetylene, W. \Y. Pitts . . .  , . . . . . . . . .  643.887 
Gas machine. acetylene, C. K H.oss . . . . . . . . . . . . . . . . 643,982 
Gas producer. acetylene, �"'. Dunderstadt.J . . . . . . . .  tl4R.815 
Gas retort weigher and chare:er. J. A. Drake, . . . . .  t.iJ3,763 
Gas reLorts, apparatus for chargiug il1c:lined, A. 

Coze. . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . .  643.633 

Superior to O i l  or other Lubricants. 
Keeps Tools Cool and Sbarp, Produces 
Smooth 'York and Ifine Finish, is C1ean and 
Doe. Not Rust or Gum. Adopted by U. S. 
���i�.::�
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8c. a lb. Freigbt pre()aid. Sent on approval. 
THE WH ITE & BAGLEY C O M PANY, 

W O R C E ST E R ,  M AS S . , U. S .  A. 

Either borizontal 01' v e rt i c a l. 
Adapted for all kinds of Factories. 
H o t e l s .  Apartment Houses and 
Office Bui1din�s. S e e  illustrated 
article in SCTENTH'IC A!\lEU,lCAN. 
December 30. 1899. page 420. 

ar-Send to,' Cinu/ar. 
Creamer Steam Specialties Co.,  

Jansen Hnsbrollck, P·rop . •  
126 Li berty Street, New York. 

Sp¢tial matbln¢rv, Diu and tools. 

Sub � Pr�ss � Di�s 
l""'or Punching and Forming Sheet 

Metal. A SPECIAL'l'Y. 
C E O. M. C R IS W O L D ,  

New Works, Griswold Building, 33-35-37 Unioll St., 
NEW HAVEN, CONN. 

Drill  Presses, 
Power Hack Saws, 

Furniture and Bed Spring Machinery. 
Special l\1acbinery Built to Order. 

Write for Catalogue. 

2 7 5  Liberty St., Freeport, 

WORKS L I K E  A 
Perfect satisfaction is experi­

enced using our No. 5. 6 or 9 
�1�t�rn�h'i�c't

l
l��:.d�r'iD'l<nO(� 

ratchet power. Gears housed 
from dust. Chasers set by grad­
uation to any size! can be re­
leased from threadmg while in 
motion, opened to permit pipe 
ueing cut, and instantly ciosetl. 

ar SeM jo,. liree CataloCl!.e to 
The llIeJ'l'el l  lliRnufactul'­
ing Co., 501 Cllrtiss Street, To.ledo, 

New Microscope for Nature Study 
and for use in the Examination of Ores, 

. llietals, Wools, Fibre, etc. 
Queen Acme No 6 with l Ocular and 

" ., • 1 in. objective giv-
ing power of about 100 dlameters, 1 set of 
12 prepared slides of insect parts and otber # interesting specimens. an in case, $16.00 or Ask yoWl' nearest Optician for it. 

" Q U E E N  & CO. , I NC. 
'0, Optical and Scientific Instrument Works. 

WritefOf' Cire"lar. 
11)] °5Cjjh�rm:'l �� . .', ��!!

a
Yo�t 

Gate. See Car gate. Water measuring gate. 
Gate, E. 1\ Clark .. . . . .  . 
Gate. W. A. Coats . . . . . . . . . . . . . . . . . . . . .  . .  

Costs about 12 cents a year to . .  n4U41 maintain The lliatchless . .  . . . . . . .  1>1:1.811 
Gearing. H. C. \Varren . . . . . . . . . . . . . . . . . . .  . 
Generator. See Acetylene generator. Gas gen· 

era tor. 
G43.8&i E lectric C igar Lighter 

Generator section, E. P. Waggoner. . . . . . . . .  64�.!l2i"i 
Gland. expansion. D. B. Morison . .  643.802 
Grain drill. IT. W. Murray.. . . . . .  . . . .  . .  . fi-1-1.O:{2 
Grinder, drilJ, O. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . 64;t�127 

g��!��tri� �P:Chi�1��Sw��I�er.'&
W
Gr1����: : : : :  m�:���� 

Grinding machine, drill, H. P. White . . .  . . . . 643.708 
Grinding machllle. trowel, E. If. Shaw. . . . . .  fi4�.�1l4 
Gun. magazine bolt. C. H. A. �'. L. Ross . . . . . . .  . 643.984 
Gutter. W. D. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.677 
Harne fastener. '1'. Bellerson .. , . . . . . . . . . . . . . . . . . . . .  643,932 

}.l��g�:.
r, ���v��irrth�il�:��son . . . . . . . . . . . . . . , . . . . .  644,014 

Harrow, Bloom & Loos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,739 
Harvester, corn, Green & Cole . . . . . . . . . . . . . . . . . . . . . .  643.716 
Hay fork, horse. L. H. Soens . . . . . . . . . . . . . . . . . . . . . . . .  643.b52 
Hay rake. revoiving, H. B. Cluxton . . . . . . . . . . . . . . . .  G44.002 
Heater. See .H:lectric heater. \Vater heater. 
Heel counter. J. 'l'raylor . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  643.783 
Hog holder, A. Morris .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.673 
Hook. See Snap book. 
Hook and eye, E. E. 'Vard . . . . . . . . . . . . . . . . . . . . . . . . . .  643.7'00 
Hook and eye attacbing machine. L. A. Boggs .. . .  643,9.'17 

Invaluable for hotels, private 
�6t
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us for catalogue and price list. 
STANLEY & PATTERSON, 

Gen'l Elec. Equipment Supplies, 
30-32 Frankfort St., NEW YORK. 

WE L L DRIL�ING 
Machines 

Over 7 0  sizes and fOtyles. for drilling either deep or 
s hallow wells in any Kina of soil or rock. Mounted 
on wheels or on sills. 'Vith engines or horse powers. 
Strong, simple and durable. Any mechuIllc can 
operate them easily. Send for catalog. 

WILLIAlllS BROS., Ithaca, N. Y. 

���:� g���c���p�r�f;��:�i');e;·jj: iiolior<C· ...... · .
.
. t�·,�! T H E  E U R E K A e LI P 

Horseshoe, spring'. J. M. Lord . . .  , . . .  , . . . . . . . . . . . . . .  64;.J.tiii2 'l'he most useful article ever invented 
{ig��
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I�S�';: Hose supporter. R. lV. Parramore ... . . . . . . . . . . . . . . . 64H.77ff ance Companies and business men gen· Hose supporting belt. abdominal. E. W. IJ..'hayer .. 643,754 erally. Hook marker and paper clip Hot air or vapor to the human body, device for Does not mutllate the paper. Cau be 
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2
;�s Incubator. N. C. SpralZue . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  fi4R,7!o:{ and notion dealers. or b y  mail on receipt Injector, double tube. '1'. M. Eynon . . . . . . . . . . . . . .  li43.f::{� of price. Sample card. by mail, free, Man-

Ink well. J. L. Kerstetter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4:1.'!18 , ufactured l>y ConsoItdated SafeU' (Continued on paoe 14f) . Piu (;0., Box 121, Bloomfteld, N. oJ. 

TO TH E PUBLIC. 
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W AL TER.S' MOTOR. WHEEL 
operated by gasoline for propelling bicyc]es, carria.ges 
r�t�r�sl

a 
��d 

tr
s�

c
�an

h
y
a
Tett�::c;f�n�"u1�y :;\?:tf[t�� 

been found necessary to make this public announce­
ment. 

Owing to the immense demand for these macbines 
and with a desire to produce them at a moderate 
cOStl it has been decided to adopt the standard sys­
tem of construction of the various sizes in a11 their 
fg:�
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We shall aim to fill all demands promptly, as soon as 
the output lS ready. 

Tbose interested are requested to send us their 
names and addresses in order that wemay send them 
our catalogue when ready and advise them of 
further development.s. 

We are now workin� on our " B "  size motor-wheel 
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also furnish this wbeel in pairs. yuked together and 
attachable in this way to a wagon thu8 pulling a load 
of 3.000 pounds. 'l'hese wheels will be geared to run 
8 miles per hour or less. 
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geared to greater speed. �'hese will be suitable for 
buggies and light carriages and can also be used in 
pairs. 

I...Iater OIl we sball direct our attention t.o heavier 
and more powerful motor-wheels for trucking and 
other heavy work. 

For further particulars address, J. W. WAL'l·ERS. 
302-306 West 53<1 Street, New l' ork. . 

'*'� IN T H E  NAME OF H U MANITY $€E+ 

Port�r's HnIllan� Brial� . 
iii iii iii 

PR I N T 
YO U R  
O W N  
CAR DS, etc. 

$5 PRESS Circular or  Small Newspaper Pre .. $18. Type s e t t i n g  easy. Money 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc. THE PRE!!lS CO., llleriden. Conn. 

ACETYLENE APPARATUS 
Acetylene nnmbel' of the SCI1<NTfF'IC AMERICA" SuP. 
PLKM �NT, describing. with full i llustrations, the most 
recent. simple or home mn-de and commercial apparatus 
for generating acetylene on the large and small scale. 
'I'he �as as made for and used by the microscopist and 
student i its use in tbe magic lantern. 'l'be new Jj'rencb 
labl£" lamp making its own acetylene. Contained in 
SCIENTIFIC AM ERICA1\' SUPPLEMENT. No. 10�". 
Price 10 cents prepaid 11 y mail. F'ol' other numerous 
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address. MUNN & Co., 361 Broadway New York. 

THE �EW DIUSTOL (jOU�TEI' 

J:tegi�ters an accurate acco unt of work done on print ... 
��te�I:��g�afi�
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repeats automatically. Simple, accurate, durable. Spe .. 
cial couuters to order. P- Send !m' circular. 

C. J • .ROOT, Bristol, Conn •• U. S. A. 
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l 'l' gives a clearl white light. 
rr is like an engine bead-

hgbt. 
I 'I' ����ds

f}.�;;'l�;o"�ifi�t 
1 '1' burns kerosene. 

Send fo)' bo,k ( f,·ee). 

R. E .  D IETZ CO., 6 0  Laighi Street, New YOr�k. 
Mention this paper and Qet special disco .... nt. 

�-ESTABLISHED 1 840.� 

fitcbburg � 

� Railroad 
H O OSAC TUNNEL ROUTE 

between 
New England and t h e  Wesl. 

C. lll. BURT, 
General Passenger Agent, 

Boston, llIaS8, 



� c itutific !mtrital1. 
Insutftator. A .  lJe Vi l lJiss . 
I rOIl. ::;ce Solrtel'i11g irol1. 
Jack. See PUlllpin,!! jack. �('afTuld jack. 
.Jar closure. K H. j)lcycr. 
.'oint.. :;ee Hail jOIl l t . 

. . . . . . .  643,867 

643,008 
.Jourllal hearin).!. K I I .  Hellllcr� . . .  ' . . . . . . . . . . . . . . .  tH3,mW 
I(ct tle�. prot.ect ur against. 8lcII IIl frolll, C. I .oren-

zell . . . . . .  , . . . . . . . . . . . . . . . .  . . . . . . . . . . . . fi43.877 
i' illctosc(lPc. I .. U. l\aJlllll. . . .  . . . . . . . . . .  l)4:-l,718 
1\ 11 i L l i1I,1l ll Iaci l ine . W. Bilell. . .  ti43.�)91 
Lain», acetylelle .L!'a�. n, H. Gates . . . . . . . . . . . . . . . . . .  ji4;{.8ml 
Lamp, acety lene gu�. P. ,) l I s:;.erallr t . . . .  t�i3.!101 
J."Ullp a t t achlllent., F. \V. I leugelullrt . . . . . . . . . .  ti43.SU7 ].amp UIII'llel'. I)Clrolclllll i l LcHllciescent. " j ' 

� Litt l e  Light 
on the watch suhject is found in our new booklet, 

whieh all are in\'ited to send for-free of cost. 

Elgin Ruby Jeweled 
Watches 

r,all
l
l\�·�I�lll�����ii���i,c: '( ;. ' .i : ·'i'�;e; ... i ; l·� : : : : : : : : : : : : : : · : : :  :��:�U variouBsizes, grades aDd prices, to Buit every 

Lamps. ele., suspellslon device fur. K Fisher . . . . .  1i ..... OOS RecoU'nized universally as 
1.:lIIt�rn, dark, I I .  �'. I l ll�hes, . . . . . . . . . . . . . . . . . . . . . . (;4:l.,liS The World's Standard. 
Last, divided. \V. B. A rnO\f l . . . . . . . . . . . . . . . .  . . . . . .  (j43.S.;� 

I Sold by jewelers everywhere, An EIJ!in watch always has Lat he�. bOI"iIlU' al tacilmellt fvl' llIetal wurkl llg. 
�l���

�rd � 'Elgin" eog-raved on the works-fully guar' 
LaL�l r�, ��:�IJ�:',�

e
f;;r 'rT, :ikii;� 'e;:

I;;, "il
;;ci ',;;;', ;;1'1 1;' ti4:J

,
7 1 :l EIgI'n Natl'onal Watch Co. , EIgI'n, III. Fordyce �� Oullcan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 1i4;Ui411 

_
_ �����������������������������������������_._ Life preserver, J. & !-t. Silbar . . . . .  . .  l;.ta,fi.':-; 

AR  MSTRO N G'S P I P  E TH READ  I N G 1:t�:���:fe
a
�11�:�I;�\���, 1;;H���·i�

i
·�Si\\·iiiir 'Iiieci�<�n'is'ni 

lH.3.S14 
- A N D - for . .  1 .  Place . . . . . . . . . . . . . .  . 

CUTTI NG·OFF MAC H I N E S  :::�;��" S�Q���ial::i,;"I,,�lkcK,s':�,;li· i�Ck: · 
Both lIanel and Power. Lock. A. H .. •• el"l.! lISSoll . . . . . . . . . . . . . . fi4a.!};�), fi4;S.%7, G4.3,fI� 

::;izes 1 to fi inclles. LUCk cylinders and kcy hub�, llIord fur. 11'. & I t. 
te�fl,\��I�:11�·ir���1 �1���

I
�i���� I,oc�;il��i:�'e ·�r·r.tii\';i�;; e'lig;ile: n: " o·y . . : : . : : : !��:�7� 

Pine Cutters. Stock.� and Oie ... 1.1 I.!! cart. (; . Bender . . .  . . .  . . . . . . . . .  . . . . . .  fi4;{.!);-�{ 1J,ni�)e'r,l;I;(LlllJ ackll(j'wlerlaecl tn be J ,1 10lfl . A. &. S. \V idmer. . . . . . . . .  ?,:'i, ��11 'TEl 1-: B EST. Ti!?SeHdfol· catalo(l. I .nHm :,!uide lever, 1.. A. " i ll� . . . . . .  , . . . . .  , . ,  . . . . .  , . .  {H3,11o"l 1 
T H E  ARMSTRONG M F G ,  CO. Loom, neMle, U. F. [(ueIL, . . . . . . . . . . . . . . . . . . . . . . .  , .  64:1,!)02 

Bridg-c))Ol.t, Coun. I ,no III , lIeedle, 1> . . J. �t llcdollald . . . . . . . . . . .  (i4:1.S78 
Loom pickel' attachmellt, It. L. Durham. . . .  . .  fl4;{,Sl fi 
Loolll sheddill� mechan Ism . K 1 1 1l!rahalll . . . . . . . . .  1)4;�.Hf-W 
Lu bricaLing rotary shaft!'!. means for, i\l . Bruscber 1;.t;{.710 THE COBURN PATENT TROLLEY TRACK 

HOUSE DOOR tJIOULYS 
LUlTl ber ltJadel'. L . . J. Cody . . . . . . . . . . . . . . . . . . . . . . . . G-1;t7S8 

ill )lall l tolrlillj.! machille. C. Loh r m a n . .  . . . . . . .  643.fJl'j 
fi I.ullcil box, fnldlllg", A. S. Rrow lI . . . .  . . . . . . .  f)4:'(f\liZ 

H AVGERS -rrP .' :\Ialt £11'11 1 1 : .  I,. j'lIuttel . . . . .  . . . .  . .  . . . .  f)4;{.!H�-) 
n. � � I �: ��I��\�·ii;:�.�V�����i,}�iT,;s�til�{��I(�·r·el·l�lL.: : .  . : : : : : : ::!�:��;: 

'I'he first maele with adjustable track � l\lerry-:,!o-l'oulld. 'I' . . .\lurdy . . .  : . . .  . .  t;�a,lj-;;' 
'l'he track cun be put up In 30 nllnut�s. .� 

;)Ietai plate clOII blll ll! macil l l le. · 'IL 
. 
'
I
{: ' ����'�ii';-�: fi.I;�.(i�1l 

W- Sl'llCZ for Jrook. , I) • .\tetals. ele(·l t·()dep()�I I J ( ,n of. S 0, C\,w pcl'·Cuics. li"·LU�!J 
. 'leLeJ'. See Liquid meter 

The Coburn Tro l l ey Track Mfg. Co., H olyoke,  Mass. j �: : : :s. ���\ I��;:t�t��lt�i) fur. A S .\1 . 1 I'L I I1 . . . . . . . . . . . . li":�,!W�� 

THE C NS 
ORGANIZATION COMPANY, 

2 Wall Street, N e w  York,  
Procures t he  best Charters of InCOf)lOration fol' the 
desired purpuse. avoiding heavy expense and tuxntion. 
Any k ind, ally State. Patent Right Companies a Spe­
cially, � .send for Pantphlet. Cl. A. G A 'l'l:IS, of Counsel and ilIallRgCl'. 

Niagara Fans-�. 
Industrial JUmneI 

OJ!' THE 

Scientific American 
Supple ment, 

M ille elevat,lllj! app�1I'al Il 8  . .  J .  ;\luirhcad . . . . . . . . . . . l i4;-;.ti";"4 
MOl or. �ee H ydraulic motor. Itotary motuI'. )101. 01' Hctllatert Sij!Wlt. '.I'. B. Keelcl' . . . . . . . . . . . . . . . Ij�;U;j:?" 
.\l lIclla�e receptacle, ,I. H, \Vili lanl�t 'n .  . . . . . .  1i4:;,:,f,:1 
Musical ill�trumeIlL. \V. \Y .  i\"tcCallip. . . . . . . t).j·1.022 N III, lock, axle, \V, C. Brig"hanl . . . . .  � . . . .  . . . . . .  n";1.\I:;!1 
Our. bow rHcing-. H.ol)crt s & 1<·it zl!CJ'a ld . .  (j";-;,�ISU 
Ordnance breech closing mechanism. '1):�1:;1��1'1�-

eier & Dalzoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &1·1,00.> 
Orgall action. combined electrical alld tubular, 

\V. B. Fleming . . . . . . .  , . .  fi4:�.t4n 
Overshoe. P . .  J. Bachelor. . . . . . . . . . . . . . . .  . . . . . . . . . .  li";·Ur.IS 
Packag-e and pO�Lal tl'HnSlliissiull, apparatus for, 

I .  Cizek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li,,:t iii] 
��:�

I
I',
i
)���. 

a
�
l
� l���:���:u:�fg�l.'. � � ' . .  \.\� : .\.\� �I.l�� I.��::::::: : �j�:i:1i 

Pan. See VHcllum pan. 
Papt'r. apparatu:5 for ttint alazing coloren, 1 l .  

G meiner· Kenndurf. . . . . . . . . .  . ft4:�.R1i 
Papcr ba� machine. O. Hesser. . . . .  I�:� , �"� 
Paper holder. (-I. Tendick . .  . . . . . .  . . . .  (,.t."! •. H ,  
Paper hplder, toilet, .J . Dl'ewsolI . . . . . . . . . . . . . . . . . .  , '  lj.t;l,71" 
Pupel" tubes, apparatlls fur Illakillg. J .  l L  & I::. L. 

\·Vhite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:"4,025 
Photographic lIegatives, apparatlls fur wash in!!. 

B . . K. Marston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi4;�.7il 
Piano nttachlllent. A .  l:t'. Flurey . . . . . .  , . . .  " . .  , . . . . . . &l3.7�(l 
Pin. See Hollin.!! pill. 
Pipe. See Flexible pipe. 
Plant, protector. A. G. Faye. . . . . . . . . . . .  . .  . . .  H.t4.007 
Plullter. COl tOil seed, .J. P. Caldwel l . . . .  t14a.n42 
Planter, l1anel, H. H. \Vabers . . . . . . . . . . . . . .  . .  .. 1��,784 
:�lg�:: �h�el�1�LJri·\;e�·. ·. ' . ...... : .... .... .. .. .. . .  . . .. .. .. .. .. '. : :  :l!�:� 
Post. See Fence post. 
Potato dlggin:,! machine. J. '1'. CeciL . . . . . . .  , . . . . . . .  &I:�,740 
Press. �ee Copyillg press. COLt on pre8�. Ex­

tract ing Dress. IfilLer press_ Printing press. 
Pressure guge. 1;'. ],ane. , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ji .. :i.S7Ii 
Primer. percussion, J .  Parker. . .  . . .  f)4:�,!174 
I 'ril lter's Quoin. \V. H. Lynchard , . ,  . . . . . . . . . . . . . . . .  fi4:UiG .. 
1.', intil l!! attacl.1mellt fOI' 1'0 1 1  holderfl.. \V. C. Day . .  1.H;{,8!1;� 
Printing desljlns. forming acid rmllstant, COI'I l-wall & Hoedicker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IH:t8!l'2 
Pril l t illg )Jress, H. F. Bechmun . . . . .  fi4:t!1fr.1 

t��::!t::�� P�����'s B'f��r'n�)JZt�l��\����'i�l'g ' riicc·l.i;lIi i·�lli : ti
43.li�2 

Hrouks &. Hilson. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . fi4:{,!)"1 
Printing press register J.!eal'inll, Hroukl-{ & Husun . 1j.t3,:J4U Prill I illt!. stamping, or caltcelillj.! machine, H .. C. 

Herry . . . . . . . . . . . . . . . . . . . . . : . .  . . .  fi .. ;l.fi2 .. 
Propeller, chain, 'V. C. HHub . . . .  . . (;"3,752 
Propeller. reciprocat ing . .  J. Liellelt..i 6�;�.Ht�i 
Propeller vessel. C. �. Hu1I8en . . . . . . . . . . . . . . . . . . . . . .  ti4a,ti4!i 
Puller. See Bush pu:lel'. 
Pulley and sprinll, combined belt, li'. Van Duzcn. G4a.mm 
Pulley, fiber, J. I:{. '1'bame . . . . . . . . . . . . . . . . . . . . . . . . . .  f;.ta.7S2 
Pump, adjustable, PajZ"e & Edmonds. . . . . .  1).I:{.!!i2 
Pump curb reservoir, C. A. Bartlifl'. . .  . . . . .  f)4�.1il9 
Pump. floating, ''''. �. Bryant. . . . . 1)4�.8ti;� 
����i����:�·i;e:lst�:�!!l�
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Pumpill� jaCk . • 1. \-Y. Swan . . . . . . . . . .  . .  f)4i"i.s:.{2 
Quicksilver fUI'I1HCP., H. C. l)uvey. . . . . . .  . . . . .  ' ti4;{,S;')!j 
I{ack. See Cloak or skirL rack. StUIII )J rack. 
Rail jOint, Goodin!! & Ackersull . . . . . . . .  . . , . . . . . . .  f�+9!O 
��ll\��l

i
;
l
�O�d�t �1i;���;:·e·le·clric: i,: ·I·)·i�;ii: : : : : : . : :  :�t7� � 

Railway. pleusure. J. Anderson . . . . . . . . . . . . . . . . . . . . .  1i4:i.!Y.)Ii 
H.ailway signal �ystel11, l\"lanst1eld & '1'I1OI11PSOI I .  1i4;{,li1ili Railway spike. P. J .  Klein . . . .  , . . . . . .  , . . . . . . .  , . . . . . .  n .. ;�.I�k� 
Railway switch operating device. street, A Huber li4:{,Ht);{ 

1t�:��:� ���i
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Hnke. See Hay rll ke. 
it�!�i,�g L·t!!:�bl��P.· 01: " e'ducl�iioi;£ii ' 'clevicc', ·s: 64:�,7.1

7 
F'urdek . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  , . .  &t3,S!'" 
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[(e�ister. See Fare reg-ister. 
I{eill holder, J, S. Sewell, . &I�,I;;:i 
Holling pin. C. L. Pl.tcher. . 6-l3.78O 
I{oot. dig-gel'. J. Jellsell. . . . . . . . . . . .  .. 1)43.i97 
l{otHry engine, June & Perry . .  . . . . . .  t).t:1,Olti 
HotHry motor, H. O. Gadberry. . . .  . . . . . . . . . . . .  . fWI,7!l) 
E-ash lOCk, J. H. Puyson. Sr. . . . .  . .  . . .  b4;).i2'!! 
Sash, window . •  1. \Y. Murray . . . . . .  , . . . . . . . . . . . . . . .  1i43,fi7fi 
Scnffold jack. H. A. K u h n . . . . . . . . . . . . . . . . .  . . " fW:�.845 
Scaffold or port.:lble trestle, '1\ Milne. . . . .  . . . .  f�? �lti� 
Scale. A .  H. ZlInlllerman . ,  . . , . . . . . . . . . . . . . • . . , . 1i4.�. ,O'� 
Scraper, wheelee1. S. :S. Spin(lle . . . . .  . . . .  64;3,liHX 
Separator. See Cream �ep;lralor. 
Separntor attachment . . C. )-1. Treat . .  H4X.!121 
�ewillg- I11nchine guide. 'V. �'. J"\ uld . . . . . . . . . . . . . . . (i.I;�.H;{(J 
�����C �!.o��m�(�\��lF,�ir ... ;·, ��;. 1�:I/;�'jI';r�L . . . . . . .  '. '.: i��::;: 
Shapml! machllle bit holder, L. S. Depoe . .  . . .  li4:1.!I:1(1 
Shirt. K It. (;ould . . . . . . . . . . . . . . . . .  . . . . . .  G4:t7!1;{ 
Shoe. A. A. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . li4a,li59, 1�.�.Iif)() 
Shoe form. A.· D. Tyler . .  1 1' . . . . . . . . . . . . . . . . . . . . . . . .  b43,805 
Shuw windows, device for removinj.! urt icle13 from, 

.J. C, I!�rm�t. , . . . . . . . . .  fWU)54 
�hutter bult. J. Sabold . . . . . . . .  . . 1i�;UHO 
�i�Il, i l lumllla.te<1. f '. H. I-I i l l .  . . . . . . . . . .  . . . . G";{.S72 
Si,lln. I1lumiJlHted, Jeall & BOIIChull . ,  . . . . 1j"".OI5 
Signal. See Motor actuated sigllal. 
Si.2"lHll mechRnism. motor aCluated, T. B. Keeler .. 1:4�.r::! 
Skirt, A .  P. McGraw . . .  . . . .  . . .  6 ... {" • ., 
Skirt bllll)!er. J. Heild l;lnd . . . . . . . . . . . . . . . . . . . . . . . .  1i4:UIIS 
Skirt �upporter and WI\I:'tt holder, A. ;'\1 iller . . . . . . . .  (j.Ja.ti70 
::;moke consuming furnace for locumot. lve CII-

gines, K. Marek. . . . .  . . . . . . .  . . .  li·I:1.800 
Smoke preventer, J. Ormero(l. . li.I;tBRIi 
Snap hook . . J. .. �. Vannote. . . .  . . . . . . . . . . .  1)·1:{.H2-t 
Soldering iron. \V. C. Herbert. . . . . . . . . . . . . . . . . . . . . . f�:tH19 
��.Hlnllel' and wrench. combillcd, fl'. �chradel' . . . . . . fi44'();-�� 
Spike, lift lockinl!. C. n. '""arner . . . . . . . . . . . . . . . . . . . . 1;"3.701 
Spillning frame roving SLOp mot.ion, J. H. l'ort h ·  
Sta�g(;,:cie·r ;iliCi' cieii've'r'y '�:l�e: \\'.' U. ;I;;l-'): I'( �i': ' f;t�:i�)'1 
Stamp rack, rubber. I I .  S. Ij'ol.L{er. . .  fj4;�,71::, 

I� O 1 26 1 .  
Stand. See Dressing � Iand. 

Dated March 3d, 1 900. ����l�l
ib�� I�;���tl�: g���� . �� .�����.t..� .. .. . . . . . . . . . . . . . :�t;�� 

Stellm furnace. decolllpo:sed. I-Tool!e & Rnbe. . fi4a,820 
Steel ball�. ml1chine for sorting. F. �('hll l l l( . . . . . . G"3,!112 
Steel or homogeneous iroll, enamcl iz.ed. \\'. F. 
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latiu� to Nirucara. Contents, 
The Ei�tol'Y of Niagara F<l l1s. 
(';eology of 'tbe Great Lakes and Nia�ara. 
'J.'ht! 'l'opogl'aphy of Niagara. 
'I'be Bridi!es of Niagura. 
The (.; reat Power Plants nf NiaJ!ara. 
Pre:-;ent Statlls of the Industrial Development 

of Ibe �'al ls, 
I-rice, I U Cent.s. For Sale by all newsdealers and by 

M U N N  & COM PANY,  
l-ublishcl'S, 

361 BltOADWAY, NEW YORK. 

& G. \\" Niedl'inghllus. . . . . . . . . . . .  . . . . . . . . . .  fi4::t,721; 
Stoking mechanism, \\" . �lcClave , . . .  . . . .  li4;tR82 
Stopper. See BOl t le st opper. 
Stopper or closing- device for prpvPlIi ing recepta-

cles from being refilled, I I .  Guil lou . . . . . . . . . . . . . fWU;45 
Stove, j!f1S, J .  'l'itchetl . . . . . . . . .  . .  fi4:{.i;)5 
·Stove. heal ing-, S. H. Cowles, . . . . . . .  , . .  1;4;tSt:{ 
Slo\.'e o\'en, !Zas or gasolille, .J . J .  :-;IOHII . . . .  . . . .  , .. 1i43.!11I ; 
St()veplre elbow mach i l l e .  H .  Selwwsl,y . .  fi";�.Hl a  
SUJ7.lIr, making beet. Oxnard & Unur . . . . . ' li�:·t�S 
�ulky. racing, M. PHyne. . . . . . . . . . . . . . . . .  . . . .  'i4:;.�·1S 
Superheater, n. Szamlltolski. . . . .  643.\100 
Rwitcb. See Electric switcu. 
/}.'able, See Cigar rolling table. (Continued on pave 11,3/ 

This h�l\ls W!tld, Steam, or Horse POwer. 
We offer the '" 1<: IJ:-.T J<.: It 2X actual borse power 

G A S  E N G I N E  
lor � t t)U. It'ss I I I  per canl discount for c!\811. Ruitt 
011 iuterchangeable plsn. Built. of best material. 
:,\huie i n  lots of 11111 therefore we cnn mtlke the pricA. 
nox('Ii lor shipment. weij;!bt. 800 Ibs. Made lor 0&'1 
or Gllsolme. ,\Iso Horizont.al Engines. 4 to aU h. p. 

WEBISTElt ilIFG. CO .. 
1 07 4  'Vest 1 5th St .. C hicllgO. 

�:�I��fl�I;IlBI�����s:�H�B�tl�':f �trG�h�?� Yc�� i��; 
So. Peter tllld lafayette Sts., New Orleans, La. 

MOVING PICTURE MACHINES 
Stereopticons, Gas Outtlts, Films, Slides ann 
Accessories. An opportunity for men with 
small capita.l LO muke big money. r:J.'ransvaul, 
Philippine and Spanish-American War slides 
with printed lecture. we are manufacturers 
and save you the dealers' profit. Send for 
1
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DO N ' T S E W  ON B U TTO N S ! 
Bachelor's ButLOUS made .... '\\JUIII'IIII111I1I1' .. witl.l I ln l) l· o v  c d  \Vash. 

bU I'nc I'ateut FR!"itcnC)'s 
slip Oil in a jiffy Press a Iit� 
tle lever- they hold like grim 
deatll. but don·t injure the 
fa b r i c .  Instantly released 
when desired. By maiJ. lOc. 
euch. ll1t18, caLalob"1.le show� 

-<ft� ���f�
I
I��:�U���u��� o,�i�� 001l Ilf'" these fasteners, free on request. Ill' AUlerieR" lti ng Co •• Box P. Wate1'blll'Y. Conn. 

ICE BOATS-THEIR CONSTRUCTION 
arr��il���
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ConstrUCt ion. Views of the two fa�test ice-sailing bouts 
us.:(i On the Hudson river in winter. By H. A. Horsfall. 
)LE. Contained in SC]EX']'TI-'IC A1\I J::o:RTCAN S O PPJ..t-�­

l\1 E�T, :\"0. 1 .  The same number also contains the rules 
and reguJation� for the formation of ice-boat clubs tile 
sailing- and munagement of ice�boats. Price 10 cents. 

We Defy the Wor ld  
to JlI·ollucc a.sg-oot! n wllee1 as the Arlington & Oakwood. Stl'ietly high-grade. lIUu.liLY, material and construction. 
1IIlSUI·I}8.Ssed. A mal'vel of beauty and �trengtb. thor-

I=:"--!� O\���� te�����J1 ��l�;"i���a�t 8 10\\e:o;t whole!Sale pi Ices 
Money refunded It nut 

9 S  represented. 
No money ill ndvancp 
$35 "Arlington" $16,50 $40 "Arlington" $18,50 $50 "Oakwood" $21.50 

We belong to no tru�t or combine-employ no agents. 
You pay but one small profit-and our enormous cash 
sales enahle U� to give the best value ever offered. Jllus. 
t.-ated Catalogue Free. CASH BUYERS' U N ION  
1 62 W. Van RUTen St., R- 1 3 1 ,  Chicago, Ills

'
. 

SEND lD I; FOR 126 PAGE Ill,CATA�DGUE, 

® * ·::f��O£.\..S G��tfG) . � 1 1  
, ' " , 

GOODFORM CLOSET SETS 
keep clothes shapely, closets orderly and take 
only half the room you now use for the 
same garments, Money back if you want it, 

MEN'S SETS-$2,75 each, express col lect--12 garmcnt yokes, G trousers 
hangers, 2 shelf bars, 1 loop, 

WOMEN'S SETS-same price. 'L'wo set.s one shi pment, $5 00, 
If your dealcr basn't them, remit to us, Booklet free. 

ISELI,ING AGENTS. 
Soston-R. 1-1, White & Co. Detroit Hunter & Hunter. 

Cincinnati-Pickering Hardware Co. 
Indianapolis-Pau} H. Krau8�. {!1�r;�3���B!.°C:rl':����¥J�A�'i�'ii 

& 'l'ruup Co. San Francisco-Pn.lace i:lardware Co. 
Denver-Daniels & Fishel'. Hrooklyn-Frederick Loeser & Co. 

BuJI'ulo-Wm, Hengerer Co, 
Jersey City-Wood & Menagh. 
Wushington,., D, C,-E, B, Morsell, 
Pittsburg-Jumes Phela.n. 

Hutte, i\1ont.-D. J ,  HennesByMer. Co, 
Chicago-Marshall �'ie ld &; ( '0. 
Omaha_l!���ni;o�.ing & Co. 

CHICAGO FORM CO. ,  74- 125 La Salle Street, Chicago, U.S.A. 

Buy Telephones 
THAT ARE G OOO .. N O T  . . C H E AP T H I N G S , "  

The difference in cust il� litti£'. We �ual'ant.ee 
our aPPl1.l'at..u:s and guarantee our customers 
against loss by patent suits, OUi' guarall' 

tef' uno instl'ulaents are botb good. 
WESTERN TELEPHONE CONSTR U CTION' CO,  

2 5 0·2 5 4  South C l i nton SI . . Chicago,  
La'r(l&st 1\{anu,facturcrs of Telephones 
e.ccitt.si(Pci" in tile UnUed States. 

GAS ENGINE 
IGNITER 

f'olDJ)lete with Sl}urk coil, 
�}�'�e �'�i�=.ct�t'!�t��� 
most improved mudel. 

� :Sencl fO'l' Ui'l" cular. 
The Carl is le & F i nch Co. 

Sixth SI. , C inc i n nat i . 0 ,  

WE EXCEl AND U N D ERSELL ALL 
Electl'ir. C)lll'l'illge Lights, 54.3!,; 
5 1 :; �1'etc\)bonC8' COlnptctc, �.9:i 
�8INf��\ti��� t (H�f�t:;'ie8, §:i� 
UllttCI'Y Table Lamps, 3.1111 
F.lcctJ·ic ]t n.ih'"'ll )T�, 2.9!i }�lectl'i<' Necktie Lights. .",5 
IUi n i n.tlll'C Elecu'ic Lamps, . 3 0  

Ayents TITa .. nled. Se1U� .for Ne1.v Catalogue . .  just out. 

A COMPLETE 

Electrical Library 
By Pno�" '.r, O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
ElectriCity. Put up in a 
n e a t  fo I d i ng box, as 
shown in cut. }l'or the 
student. the amateur, the 
workshop. Lhe electrical 
e n g i n e e r ,  schools and 
colleges. Comprising five 
books. as fol1ows :  
Arithmetic of Eiectricity 

138 pSl1:es, , , , $1.00 
Electric TOY 1\laking, 14O 

page., . , , , . $1.00 
How to Become a Suc� ���t�1 

,
Elec
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�in�� 
Staneiard Electrical Dic­

tionary, GSt pages, $3.00 
Five VOlumes, 1,300 jJaae-, Electricity 8imPlifted" 158 

and over 450 tllllst,'atlOH>, pages. . . " , .1,00 
A valuable and 'tndispe.nsable addition to eVel'Jl libra'1'Y· 
Our Gl'cat Sl)ccial Of)"(H'.-We wi1l send prepaid 

tbe above five volumes, handsomely bound in blue cloth, 
:��t����
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]>rice of Sa.tItI for the complete set, The regular 
price of the flv� volumes is $7.00. 

M U N N &. CO. , P u b l i s h e rs, 
361 FU� OA D W A Y ,  N E W  Y O R K .  

SECTORLESS WIMSHURST MACHINE. 
-'Phis article I'!ives direcLions for lll11king. 4 illustra� 
tions. SCIENTU'IC AMEIUCAN SUPPLEMEKT 1 1 3 1 . 
Price 10 cents. For sale by MUDn & Co. and all news­
dealers. Send for new catalogue. 

OHIO ELECTRIC WORKS, Cleveland, Ohio 
Headquarters for Electric Novelties, Supplies. Books. 

Prices $ 1 6 0 and up, Send for Catalogue, 

Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed, 

PIERCE ENGINE CO., 1 7  N, 1 7 th Street, Racine, Wis. 



• �.:a _. '1' •• i1.l"'lld:il:iI�0I. �jt.�
r
�t : ' Jlorue ; tLclupted to everyone. 

Electrical ul'�:1ecbanicnl Engineering: Mechanieal l Jraw­
ing. Guidance ot experienced. able intltructors. l'akes 
��:Giu��e C��rOg�l�hZ�e�'�f��l� liVc�r
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INS'l'l'l'U·l'E. Dept. A. 1ZO Liberty Street, New York. 

TH E , 
ENGINEERING 
'-MAGAZINE 

FO'< 1 900 
will presen t  a galaxy of notable papers, 
fu l l  of slIggt:stioll  alike to stude11t and prac­
tical mall 

A h a ndsomely i l lustrated prospectus, with 
sa1l1ple copy, fl-ee on request. 

T H E  E N G I N E E R I N G  MAGAZ I N E ,  

120-1:l2 Liberty Street, N e w  YOl·k. 
22:.!-�:l5 STHA NJ), 'W. C., LONJ)Oi\'. 
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Apollo galvanized iron 15 
branded Best Bloom. We 
notice an itching to u se our 
w o rd Apollo. 

It isn't the name it' s the 
Ifon . 

Apollo IroD and Steel Comnany. Pittsbl1Tita.. 

THE Ji.A SPER 

Self-Acting Oats G leaner 
ill sent to any responsible party on two 

weeks' trial. and if Hot satisfactory can 
l>� returup.d at out' expense. 

\Vbat COll id be Fairer ? 
Feed YOUl" horses clean oats and keep them 

well. 
Over 1 7,000 ill lise. 

j;'or prices, tel'lUs. circular�, etc., address, 
KASPER OATS CLeANER CO. ,  ......... .:I"*"� 360 Wabash Ave., Chicago, III. 

The, " Wolverine " Three 
Cyl i nder Gasol ine Ma­
rine Engine.  
The only rt:\'t:rsiug ancl self· 
Jillartillg gasoli th! tllIgilltl on 
till' lIlarkt"t. I .i�htt!st (tll�ille 
fllr Ih", \,Clwtir ltlloilt. Pmcti· 
1':l l ly 110 dbmtiOIl, Absolute· 
ly Slife. Sing-Ie, doubh: and 
triple Ilul.rin� Illld stRtionary 
mOlOn! froUl l)( to �u H. P. 
WOLVER I N E  

M OTOR WOR KS, 
Grand Rapids, M ich: 

SEED DUE 
BILL FREE 

The Greatest Fam i l y  Newspaper is 

Teslie's -
.

' 

�� We�ekly 
1 ESLI E 'S WEEKLY is a paper to 

L keep on the l ibrary table, and to 

read and reread , and to file away for use· 

ful reference. It is  read by more fami· 

l ies of culture and refinement among the 

masses than any other paper of its class 

i n  the worl d .  It  is the greatest. best. 

most attractive and cheapest of all 

American educators. 

It is for sale everywhere - on the 

stands, in the bookstores, on ali trains, 
at 1 0  cents per copy . 

One of the Best Gen eral Advert ising Mediums 
i n  the Worl d .  Send for rates. 

L E S L I E ' S  VV E E K LV .  
1 1 0 F I F T H  A V E N U E ,  N E W  Y O R K .  

J c itutific �mttican. 
'I'able cloth bolder, J D .  Eastman . . . . . . . . . . . . . . . . . 643.n52 I 
:t:�l:Er:�l�

I
��;��LlJr��J.�c(i S�I�\:L�

VI'I�
ht 

. .  : : : : : : : :  ::}+� I 
'l'clepbune Ll'all:smiLtcr, A. Stromberg' . . . .  , . . . . . . . .. G43.s:=tO I 
Tel�pholle LI'UI IsIl l lttel', 'l'ucker &. J eIlkl ll � . . . . . . . . . ti43,gc,)J 
'L'elelJliolles. autumaLlc reLU1'1l sigllul device fur, . . .... . l::Sur�·er . . . . . . . . . . . . . . . . . . . . . .  _ ,  . . . . . . . . . . . . . . . . .  G43.8ti4 
:t:��'�I�I���a�:'75. fI<3).I��I;:; 

.
. ��: .�' . . �������I.�...... . . . .. .. : ��:��� 

'J.1 tlermusl<uic aVIHU'al.lIs. L. Morgensterll . . . . . . . . . . 643,880 
'l'hres h l llj! :nacilillc fceder, Pattcl'sulI & Hil l .  . . . . .  643,ti4U 
'l'ic. �ee H.aiJwHY L ie. f�!�If�!!qll��,. s���;����:; 
:i::��?�����·,��e;;��':f.' ir· j\�!�(:'��. ', . . . . .. .. ', . ��:A�� Works, Camden .  N. J. T H E  ESTERB ROOK STEEL PEN CO. 2 6 John St . .  New York. 

�t:g;<�;c�
b

l\�1t t' SJL�!��:;II;I�� �:'��1j�::e', '  �,: ·d.· Dieterich: �1:� 
'l'oe clip and CUlillterpOi:;e. P. uoldsmlth . . . . .  . .  IHiU:i!.f(i T H E H O M EMADE WI N D M ILLS OF N E B R A SKA.  
�}:g:���;efl�·l�p�6;·L�·(;�

I
�{,I.

a
��:I:;�b·t"" " . . . . .  81�:�� A most valuable series of articles conrlensed from the 

:t.:��!·cy�,�II \�\��c��O�'��)���t�i J'1����.�I"�� : . . . . .  : : : . :  �t��t ��;
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'l'ruce b\llder, Silll!Jel ree. L . . M. Cumpan . . . . .  , . . . . . .  643,94;J series is accompanied by t l l i rty-three 1 1 l ustratious and 
'l'l'uins, Ctllltl'lVallCe ful' avoidi llg culliSions of. C. gives u detailed clescriptton of a. nmnbcl' oJ: type:::! of 

Buria.n . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . 043,810 winclmi\l s  w hich can be rnaclt' lJy anyone whO has any 
'J'rap. See AnilUul trnp. mechanical ski l l .  'J'hese wiT,dmills ure being made and 
'l'rough. See \Vat el'ing tl'ou{!h. I used i n  large nLUubers i l l  Nebral'.lka and are giving' great 
Truck. Cook & ] Lirl ll . . . .  . . .  , . . . . . . . . . . . . . . . . f�'� ���rt,�s�t18�en��b:���lJ�����I�t�\��� f 

.. t
I
C6��71a�YB�6�d;��� :l:��!��: Co;�s:{;-:��::��: ·s:\v: ·ii�lr;le. . . . . . .  ': 1)4;{:721 New York City. 

Truck l iner. J. I l .  Bluke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64a.b"2ti -------=----------- --------
'I'nbe bendinl! machine. J... H. Brinluuan . .  ,643,759, 643,760 
'l'u be or tiue cutter, Hanten & Kmllz . . . . . . . . . . . . . 643.001 
'i'u/!, shaft. A. L. ;\·l ncJacbl all . . .  . . ,  . . . . . . . 643.605 
'J'urbille. st.ealll. J. 1<'. Brad y . ,  . . . . . . . . . . . . . . . . . . . . .  U43.Ha8 
Type writing machine. K W. ilracke isberg . . . . . . . . 643.781) 
UrnbrelJa covel'. It. D. 11·l'a�er . . . . . . . . . . . . . . . . . . . . . . .. &W,()4} 
Upliolst el'illg Tllal"i1ille, C. C. Bl1ldwill et ul. . . . . . . . . (;43.9:11 
Vacuum p;lIl. It. Harvey . . . . . . . . . . .  , . . .  , . . . . . . . . . .  , .  H4�.7!l4 
Valve g-ear. ellg-ille, :\1. 11'. Guterlll utb . . . . . . . . . . . . . .  &la.Sil 
V a l v e  gem', engllle. W. J. HilL . . . . . . . . . . . . . . . . . . . . . . li43.&�J 
Valve operating llIechallism, A. N. Lucke . . . . . . . . . .  643.005 
Valve. supply, K A. )Iar!ol.n . . . . . . . . . . . . . . . . . . . . . . . . . G4::!,OOti I ����r�l����;II't�I;i}�I�t!�!�.ek�es�tBrl:.C�: .I?l����: : : : : : : : :: ��:�� 
Vehicle running' gelll'. 1'. D. \V illiams . ,  . . . . . . . . . . .  64.1,'iC!) 
�� �l�:�:� ��'i���i�'J .\�_ll��:: I�;'i�:. �1.l�.I� : : : : : : : : : : : ; : : :  : :: ?�t�� I 
Velucipede. \V. I iurllloll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 643.747 
Ve�sels. apparatus for raiSing sunken. J. Grant . . . 64·l.764i 
\Varbrube. L. M. Adams . . . . . . . . . . . . .  , . . . . . . .  . .  . . .  1:4:{,7:n 
\Van) stop motiolJ apparatus, G. O. Draver . , . . . . . .  ti4:tfl51 
\\' a�hboard. Snrgellt & Joecken . . . .  . . .  G4:{,j:i,") 
\Vashing llIaChllle. \V. I L. H u ntf'r . . . . .  . . .  1)43.j�i 
\Va�hillg maciline, H. ( --i .  Schumacher . . ... H4H,li8H 
\\Tater heater. sectional. F. S. Henlling. . . .  644.O:{(J 
\Vuler meuslirillJ.! uate. A .  H. Sttlkes . . .  . . .  U4:1.li!lr) 
\Vatering' trough. C. fl'. Milzim berg . . . . . . . . . . . . . . . . .  643,U71 
\V heel. :::iee " : lecLl'ic motor. Vehicle wheel. 

Vehicle Lractioll wheel. 
\VillOow swinging dev ice. G. H. Parker. .. ... 64:t750 
\Vire coiling mnch i l l e  . .  J .  Lauer . . . . . . . . . . . . . . . . . . . . .  li43.904 
\V ire COiling machine �tOIJ mecbnmsm. S. Tu rner 043,!)'.)4 
\VraPI}ing macllil le, package, It. A. Bel'ger.043,621 

to (H:1,li2a 

���f�:g�· ;y �l�fn
o
d�P��·Par�t�s· 'for" u�;e in, 'B:' �F: U43.U32 

Hobinsun . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  til3.9S1 

DESIGNS. 
Bicycle puncture prevellter. 'v. H. McIntosh . . . . .  32.2;":-' 
Box blank. paper. O. A. CO)g1l11 . . ,  . . . .  , . . . . . . . . . . . . . .  :{Z.2ti) 
Button. culla-r. E. B. l-{owitt. . . . . . . . . . . . . . .  . . .  :12.247 

50 Y E A R S '  
E X P E R I E N C E  

Anyone selltl ilw 11 �I{et cll alld nescript ion may 
quickly ascenai ll OIl!' oplllioll free whether an 
i l lvention 1:-:' prohably patenfable. ('0111 IlI U lliCH' 
lions �lI'lct I v COlltic1ell tiai. Handhook 011 Pa.tents 
sent free. ( i loes.t :lJ,!ency for securing p:ltems. 

PateIH8 takell  t h r( l u�h i\IUII I I  & Co. receive 
sJ)fc'iaL notice. wit hnllL cha!'1!e. in the Sci�ntific Jlm�rican. 
A handsomely i J l u 8 t rated weekly. I .. ar/.!'est cir· 
culatlon of ally 8ciellt itlc journal. 'ferllls. $:{ a 
year ; four mUllt,hs. $1. Sold by all newsdealers. 

MUNN & CO , 3 6 1 BrOadWay, N ew York 
Brancb Office. 62; F St .. Wasbington, D. C. 

D . L. . H O LD EN 
1336 BEACH Sl. PHILADELPHIA PA. 

RSEGEALED- ICE MACH INES 

F S I Rteum 'Engine bUIlt b v  I b e  \VHf' 
or a e Campbell CompallY, 'nf Newul'J 

N. J. ElIlZine consists ot· two hon­
z.mtnl condensing Corliss eng-J Ile.s 

cOuple(1 to one shaft. with vertical air pump (Iriven from 
cran); pin. �ehe cylinders are 32 In. bore, 60 i n .  stroke. 
Belt wbeel hi 26 ft. dia. by 114- in. face. Gross weight 
is about 2".Jb,OOO Ibs. Can be seen in operation now i 
probably ready for delivery in May, 1900. A pply to 

'l'be Clark Thread Co., P. O. Box 154, Newark. N. J. 
Wanted-A youne- man with a mecbanicul education 
fol' office work. Address, Accurate. Box 77a, New York. 

NE\V YOltK SHOPPING of all kinds by a re­
sponsihle and experienced lady. Send fur ciT·cular. 
MUS. J.t lltU, 53 West 24tb Street. RoolU 53, New York. 

T U R B I N ES W- Seud fOJ" Cit'cllial' "Ill." 
J A S .  L E F F E L  & C O .  iSl'J"illll:field, Obio, U. S. A .  

MODELS & E X P E R I M E N T A L  W O R K , Inventions developed. Special Machinery. 
E. V, Baillnrd, 1 0 6  Liberty St • •  New YOJ"k. 

I CE !�:�CB���:;I�" ����jl�rn�;;1.
iu��MJ�'J�,y,ti"k MI<'G. CO., :;00 Cl inton Street, Milwaukee. ,"Vis . 

'�a\��a��� )TYPE W H E. E L S .  M O D E L S  L E XPERIMENTAL WORK. &MALL MAtHIJilERY 
._NOVELTIES 8.. [TC. NEW ':o� 5TErtC

I
L WOfU(;S 100 NASSAU S! N.T. 

I N V E N T I O N S P E R F E C T E D .  
Accurate Model  and Tool Work. Write for Circular. 

PARSELL & WEEO,  1 2 9- 1 3 1  West 3 1 st St., New York. 

CALCIUM CARBIDE 6��op�I, 35 NASSA U STltEE'l', N E W  YO ltlC 
(A B C Code.) Cable Address : BRYAXE, N E W  Y O R K  

Exp er imental  & M ode l  Work 
But.toll filstellill�. '1' . B .  Hyde. J r  . . . . . . . . .  " . . . . . . . . .  32.248 
CaPg�6d'�� . . ��: . .  ���), .�I.I.� .�I ud 

.�����,I��.r,s:.�: .����.-. .  32.2jl I �� _________________________________________ _ 
SEE FIRST PA E SCIENllfJ( AMERICAN SEPT. 2 .  139�. Cir. &: nd111ce free. Wm. (';-urdam --":. 80n.45-51 Rose St.,N. Y. 

Chain. ve;t fob. S. O. Hi�ney . . . . . . . . . . . . . . . . . . . . . . . .  32.24G F 0 OS GAS A N D  GASOL I N E  E N G I N E S  3 to 250 

��:����Ird,��,��\�i','t':;· g. �1��l·otor�:lg<?s��lg 'i()r'dy'nu'ri:)c;: 32.2tiO I Adapted for a l l  power purposes�oJ'se �
o

\\'cr. 
N. C. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :12.2.j!1 Largest �xc)usive Ga" l�nlline ract.o�y ill A ll:Ier�ca. �.;;.tabh8hed 1887. 

�:!�g�:�: �:i�iI��
l
.r.

e
H�\l'�����:ni : : ·. : : : ·, ·. : : ·. ·. : :��'.��� ��� ��:§�� Engine� 10 stock S�;d J��c�l���1�ael�� 18(l��O�

��1�1�?o�h.C
ltlCS. 

Game buard. Varnum & Warrell . . . . . . . . . . . . . . . . . . . . . :1;;.2['"2 T H E  FOOS GAS E N G I N E  CO. ,  Stal i o n  A, Spr i ngfield, Ohio . 
liellerator burner pI ute, J. }i:;. Lam bert. :12,2;')i 
Heel l ift,. 11'. C. Morgull. . . . . . . . . . . . . . .  . .  32.2ti3 
Hinge Jeaf or mem ber. J .  Andersoll. .. 32.25.,{ 
Hook. J. B. Carolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  32.250 
Hook. sboe fmnening-. C. Gabel . . .  . . . . . . . . . . . .  :12.249 
Nail extractor, C. P. Littlepage . . . . . . . . . . . . . . . . . . . . . .  32.2b� 
roietring-, S. M. Bluch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :12,265 
Pick guard . C. A. Nightin,l!ule. . . . .  . . . . . . .  32.24:) 
Skirt protector. G. S. H ensel. . . . . . . . . . . . . . . . . .  32,2/i-!. 
StiTTUI}, }1'. }.;. (;oodmun . . . .  . . . .  . . . . .  . . . . . . . . . . .  02.254 
'['oy wagon bolster. H. It. Auth. . . . . .  32.2:11; 
'l'ransformer case, V. G. Couverse . . .  . . . .  32.26-" 

? I NOV ELTIES & PATENTED ARTICLES Beer. lager. H. Koehler & Company . . . . . . . . . . . . . . . .  , 34,_HI Manufactured b y Contract. P n llchiug- Dies, SpeCial Ma-

TRADE MARKS. 

Billiard cloth. :\tcConibe &; Hubbell Mallut"actur· chiner!'". E. Konfgslow & Bl'o., 181 beneca St .. C J eveland,U. illg Company. . . . . . . . . . . . .  24.214 
Carpets E S. I t lg-gins Curpet C0l11pany . . . . .  34.215, il4.21ti 
('ncoa. S. J •. Bart.lett ' "  . . . . . ;)4.218 
Corsets. Lasalle &. Koch ('ompall 'V . . . . . .  ;.)4,210 
CottOIJ flallnels. Pembertoll Company . . . . . . . . . . . . . 34.213 
Dry gouns, certain named, HayJ� \V ulerproof 

BilJdlllg Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.212 
Hair restorers. Newton & l1�mery . . . . . . . . . . . . . . . . . . . .  34.228 

�'EED potatoes. Rest pure stOCk, leucling early and 
late vurieties cheap. ll iustrated catalol! free. A .  G. 
ALDRIDGE, Fi.�el"s. N. Y. (Mention Sci. .\m . )  

3 � O  First - --Premiums lnc:l l Jde�cent Iillhts. the parts thereof, and mun· 
ties. cbimney�. U'iobes. and shades t herefor, Awarded to the PRAllt1 E �TATE 
Welsbach Lig-ilt Company . . . . . . . . . . . . . . . . . . . . . . . .  3J,2"2n INCUIJATOR. Guarqnteed  to oper&te 

;\1attreslSes. pilJ()w�. bolsters. cllshions, and com, in any climate. Send for catalogne. 
1'ons. C .. W. \"Illite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :W,21j PItA,Utlli. S'J'J.'J'E.1Nt:UUJ.'J'OU. t:0. llower t:ity,P .. 

-;\'l "dieal com pound. A. ,.y. Kahle . :l4.2'2Ii ________ _ 
" ! 1 .  COllon .eed. F.lbel"t &  Gardner . . . . . . . . . . . . . . .. .  34,222 GR I N D I N G  M I LLS FO R  A LL F U R PO� E S. Olbs . . f'ertalll lulI�ed. , Pltt�burgh & Philadelphia .. . Bo 'ardua Pat ent Uni-p 

. . 011 n
;
lct l

�et1p
llll� Compally . . . . . . . . . . . . . . . . . . . . . . . �.22,{ versal Eccentric Mil l .  Address J. �. & G. F. S IlU l�-

p��:�.
k

�e��y &, co�Op�l�iy: : : : : : : : : : : : : : : · : ·. : : : : � : : : : : : :  3i:m ' SON, 2� Itodney St.'eet, Brooklyn, N. Y. 
Prepnratioll for t he cure of u certain disease, eel'· I ",.med. C. H. Clnrke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.225 M A G I C  LANTERNS S L I D ES FILMS Sb(w�. leathel'. E. KlalJl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.211 , . " 
SLerilizilljl nm! Hlil isepLic c" mpound, volatile. G. and MOVING P I CT U R E  M o\C H I N ES. (� .  McPh�rsoll . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.224 IT Write for OUT great Baroailn List. 
v
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I.��: .I",��� H4.200 I WILLT.AltJS. BUOWN'& EARLE. Dept. C', Philadel phia, Pa. 
\\,hi�kies. r.. J;'uldner &, Cumpany . .  , . . .. 34.221 
WlI isl"y, Andrews & Cumpany . . . . . . . . .  .. . . . .  34.220 • • •  I CO R K  S H AY I N C S • • . • 

LABELS . 
" Blue 1'artall Natural 'Wax Beuns .. " for canned 

gOOds. Unitect Slates PrintiBJ{ Company . . . . .  . 7.35S . . Cll,IJe Cod Cr tlllJeTTie�," for call ned goods, UniLed 
81 Hte� PrinLing <.:ompllny . . . . . . . . . . . . . . . . . . . . . . . . . . 'i.3[)7 . . Cotfee." for callned good8. United States Print· 
inJ! Company . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.::t�i 

. •  KIl·I'\'o." for n. tonic. J. CanO l ! .  . . . , . . . . . . . . . . . . . . . . 7.;Jli2 .. :McGee's Baby �;lixir," for a. medicine. Mayfield 
:\1e(l icine MUlll1fltcturin� COlllpa.lly . . . . . . . . . . . . . . 'i,:31i4 

'· MillniFoka." for ginl!er ale. Minlliskn. Miueral 
Sprillg Company . . . . . . . . . . . . .  , . . . . . . . . . . .  " . .  , . . . . .  i.354 

'; .N
�

tu ral \"I �ol.e �e�t8." for canned goods, United ,. . I �.tates 1 rllltlllg Compal lY . . . . . . . . . . . . . . . . . . . . . . . .  4 ,300 
.. 005." il)r wines i\lId liquors. \Y. �chneider \OVhole· 

�ale Wille uno Liquur ('umpHJlY . . . . . . . . . . . .  , . . . . . 7.iV);) 
• .  1' 1 108-SI1III1(>." fnr n. llled icine. Rice &. Harroo . .  , ... 7.361 .. The Rlacl{ Crow Stock en. " for blaCk stockings. 

D. J. Cul'penter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.a52 
.. 'I' he l-tex." fOI" �hop�. D, Rosenberg- &. SOilS . . . . . . . . 7,353 
•. The Sa.lIveur du Peuple." 1'or a medicine, A. 

Chretien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,363 
.• V i ll e  Nalural Succotasb." for canned gOOds. 

United Stutes l'rllltill� Company . . . . . . . . . . . . . . .  7,3.19 .. \'inco," for pbotograplllc paper, J .  Curbutt. . . . . . . .  7,351 

P R I NTS. 
.. A laska Souvenir Playing Curds," for playing cards, 

1�. H. M itchel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 
,. Smith's Anti Kink." for a. hair preparation, J. R. 

�n)ith . . . . . . . . . . . . . . . . . . .  -: . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  205 
•. Trust." for tobacco, snuff. and chmrs. C, J .  Corbin 

& �m . . . . . . . . . . . . . . . . . . � 

A ,lr in rf"d ('nlIY of the soeciHcation and drawill� of al ly par,ent tTl the tore�oin� list. or any patent in print I i8811ed sillce ISti:';. will  be fUr1'lishert from thiS office for 10 c�nts. 1n orderitH! nlease state tbe name and number '01' the patent deSired. and remit 1.0 ){nnn &. Co . . am I 
Broadway. New York.' SpeCial rates will be �ivell where I a lal'l!(! nnmber of cooies are desired at one time. 

( ' u na cl i n tl pnl t-III.!' may now be obt3med b y  the tn· 
ventors for any of' tbe ·lIlven t ions named In the fore· 
iFiggl�i�tic����i��� ���i �i�l

s
����i�(.; :���.

f �;��l�i I 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreili!n pntent8 may also be obtllined. 

O. HEROLD & CO., 
Lisbon. Portugal. 

l iGHT MANUFACTURING &£XP£RIMENTAL WORK. 

A-SH£E.TM£TALSTAMPINC. - PUNGHE.S & DIES. UTOMOBI L.ESAND PARTS r oR .sAME . .sPECIAL MA CHINERY. INQUIRIES SOLICITE.D. 
OTTO KONIG!>LOW- 4� MIGHI('AN 5T. tLLVtLANO;O. 

1'0 1(. SA LE-f'ine Water Puwer by t h e  H. ll.,  all ' num- I 
bel' of acres desir�c I , in northern purt· of New .lerl"ey. 
Alluress EDWIN W. WEl.EELER, Adm"", Erskiue, N. J. 

They Stand High Pressure. ,_ 
The Hl"rcuit!s S�amles.!i COl' )t!r Fioats itlill . _ 

Air Ch:uniJt!rsar t! madt! speciJ ly for St.c:ml 

. 

Tr:lpll, Rt!ceivt!rs. COlldtJllst!rs, :-:iteIU!! VUllll)S, 
etc. Tbe orlllinul sell.U\It!!'J:i goods. Not 
imit.ations. C:ltalogllt: No. '1 Free. ..' PJt,:nCUI.Es FI.OAT \VORt.:S. Springfield, 1\1MS. 

��y Make Rubber Stamps ? 
th�U�I:;��veJ�

r
!������

e
!n

S
:
a
�yc��il;���:

i
{.���·I�l�;

e
��Sl� Chicago. ::;imple process. J ... arge profits. OJ,'rc'ulars free. 

Barton Mfg.  Co. ,  Oept. A, 3 3 8  B �way, New Y ork,  U . S. A. 

VOLNEY W, MASON & C O . ,  

Friction P u l leys , C l utches & E l evators 
P R O V I D E N C E  R .  I .  

GAS ��v GASOLINE ENGINES 
WAT E.R MOTO R..& 

BAGKU� WAT � R MOT R C O.  N�WARK N. J. U.  5. A 

�EASE PAYS EXP}<�NSES an<l $rr5 
per month. SLeady positio n :  self-sel· 

l e r :  no pxperience !lee.rtPrl .�nrt 2c (or contr�t. 
P j':AS Ii; b-fFG. Co . . CIUCJIIllatI.O .. DePt.lO. 

YOU CAN MAKE $ I OO.A WEE.t\ ! .t 
,OWN YOUR OWN SHOW, COMPLETt OUTrii-$ IO� , LIFE M O TION FILMS &. MACHINE. S ."� GREAT PAS SION PLAY ", SOD OTHER S U B J E CTS-, I L LU ,!)T Fl C ...... T _ L- O G LJ e. ,e.  r R E- E.. • • � . LUBIN, LARG£Sr MFR PHILADELPHIA P. A .  $ 3 D S Send u, yon,address 

� ay ure andwewillshow yoa 

Iii how to make ta ada, 
absolutely sure; W& 

furr,j"h the work flnd teach you free; you work in 
be locfllity where you live. Send us your address and we wm 
(.xplain the business fully; remember we guarantee a clea.r pro­
f,t of '3 for ('\'ery day'!, work, absolutely SlIre, write at once. �O�A.L DU.NllFACTrRINO ":0 •• Dox. I .  _ IJE'rIlOJT. MlCfL 

Automobiles" • 
'J1he SCIENTI'F1C Al\II':R1CAN for May 13, 1899, is . 

devoted mainly to i l lustrations and detailed de­
scriptions of various types of horsele�s vehicles, 
This issue also contains an article on tbe mechan­
ics of the bicycle and detailed drawings of an auto­
mobile tl'icycle. Price 10 cents. 

rl'he following copies of the SC1 E NT l l,' I C  Al\1 EH­
JOAN l"UPPL-:El\1 Jo:NT give many det!lil�, of Autu­
mobiles of different types, with many i l lu�tratilJns 
of tbe vehicles, motors, boilers. etc. Tile series 
make a very valuable treaUse on tbe �ubject. 'l'be 
numbers are : 732, 079, !J93. 1053, 1054, 1055. 105G, lo.", 
1658, 1059, 1075, 1078, 1080, 11182, 1083, 1O!J9, 1100. 1113, 
1122. 1178, l195, -11!J9. 1200, 1210. SUPPLCMENT No . 
12'29 contains a high ly interesting article lZiving 
full data as to operating costs of horse and eJectric 
delivery wagons i n  New York City. Price 10 cent.s 
each, by mail. :For sale by all newsdealers or 
address 

M U N N &. CO. P u bl ish ers ,  
3 6 1  BROADWAY , N EW YORK.  
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JNsu�ce ! 
A6AlNST· LOSS • OR -

DAMAGe • 
TO : 

PROPERTY • 
AND -

LOSS ·OF·.L1I'B ! AND -

1.'here used to be 
bunting parties 
In the oW dars, 
coaching p3l'tles 
too, but now·a­
days up-to-date 
fv�r�letb�

iS��I;�: 
for those pur­
poses and use in­
stead a 
WINTON 

MOTOR 
PRICE, $ 1 .200. NO AGENTS. CARRIAGE 

atA�
l
fty.

st 
s�le�u��gas�Ft�l�

a
l�!� 

a
!l�I�����

a
;;d

t
1i: ����� 

gets tired 01' stops to eat. Economicul n every way, 
T H E  WINTON MOTOR CARRIAGE CO. , Cleveland, Ohio.  

Eastern Department, 120 Broadway, New York City. 

Remington 
Typewriters 

render 

Reliable Service 
WYCKOFF. SEAMANS & BENE DICT. 

327 Broadway, New York. 

I f  it isn 't an East man, ,it i s n ' t  a Kodak. 

Kodaks 
Load in  Daylight with 
Film Cartridges for two, 
six or twelve exposures 
as desired. For work. at 
home then, as well as fol" 
one's outings, the Kodak. 
becomes more convenient­
t h a n  t h e  g l a s s  p l a t e  
camera. 

No dark. room except 
for developm ent,  no 
bothersome plate holders 
or dark. slides. 

EASTMAN KODAK CO. 
C" tl T A LO G U £ S  F" R IP"  A T  T I-( £  Roche�l<.:r. � .  y 

D e A L E R S  OR BY Nl A r L .  

CHARTER Gaso l ine Engine 
USED ��Y

A����� 
FOR ANY PU RPOSE 

Station" ri cs. Portables, 
Engines untl Pumps. 
ill"" State your Power Needs. 
CHARTER GAS ENGINE CO.,  Box 1 4 8 ,  STERLI N G ,  ILL. 

�8u USE GR I NDSTONES P 
If 80 we can supply you. All sizes 
,nuli ll ted and I I l I m Olll l lCd,  always 
kept in stock. R�mem"'er, we make 8 
�r:,C��:�!::

le
�� l:r�g: �gt:l�t�· 

The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland. O. 

J ,itutifi, �mtti,au. 
OF B RAI N S  

'tiAltS 
-M A D E. AT K E.Y-W E.ST.J-

These Cigars are manufactured under the most favorable climatic conditions and 
from the mildest blends of Havana tobacco. If we had to pa.y the imported cigar tax 
our brands would cost double the money. Send for Booklet and Samples. 

CORTEZ CICAR CO. , KEY WEST. 

I T H E B A L L - B E A R I N G  

· DENSMORE� 
does eRsily Rnd well every kind of 
work that n. TYl)C'Vl'iter can do. 

Only make with Ball­
Bearing 'l\ype Bars. 
Ball-8earinJl!:l mad e 
tbe bicycle-they per-

I feet the Typewriter. 
Four years ago the 

I United States Laud 
Office purcba�ed For-

The Lozier Vapor Marine Engine, 
If correctly installed, and given 

proper attention, Is as reliable as a steam engine. 

ty Densmores. This 
same department bas 
lately given au order 
for Sixty Densmores. 
'J'bese farts speak for 
them�elve8. 

T H E  B U F F A L O  CASO L I N E This statement ie backed by 8 reliable house, with years of experience, and several million dollars invested. Let us talk with you about good engines and boats. THIS cut shows our four 
cylinder, � h o r s e  
power. nOll-vibrating. 
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Advance catalogue is now ready. 
Address Marine Dep't. 

LOZIER MOTOR CO., • • Toledo, Ohio. 
to be the most practical power 
in the market, occupying a 
space of Ilj x 20 inches, manu­
factured upright or horizon­
tal; weight 175 pounds. We 
build from one to eigbt horse 
��

e
li�hr

o
�t:��!;��;' ���t� 

we can prove superiority. 
I:T Send /01' Oi.1·clda.r, 

BUFFALO OASOLENE MOTOR COMPANY, 
Dewitt and Bradley Streets, Buffalo, N .  Y. 

CAPE NOME, CAPE YORKEr� • 

• ,ST. MICHAELS, DAWSON 
AND ALL P O I N TS O N  TH E Y U KO N  R IVER 

I> I � E C T. 
Operating ITS OWN Fleet of FirstaClass Ocean Steamships 

ST. PAUL,  PORTLAND,  B ERTHA, RAI N I E R, DORA and others. 
Full Line of River Steamers on the Yukon under contract to deliver United States 

Mails throughout the Territory. 

First Departure, APRJL 30th, and Fortnightly thereafter. 

C 
o M 
F 
o R 
T 

Write A LASKA COMMERCIAL COM PANY, 
3 1 0  SANSOM E  S T R E ET, SAN FRANCISCO, CAL. , for all particulars. 

B I L LS O F  EXCH A N C E  ISS U E D  TO A L L  A L A S K A  POINTS. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC A?tIlo�RICAN SUPPLEMENT 1 t �3· 
Price 10 cents. For sale by Munn & Co. and aU news. 
dealers. Send for 1897 cataloo(ue. 

Pike's Quick Edge 
Oflice Hone� 
Tbe most Practical Sharpener for Ink Erasers, Knives, 

SCissors, or SmaU Tools ever produced, consisting of a 
Sharp Grit Wbetstone-not composltlon-on Mabogany 
Handle, with Razor Strop Leather Back. Bookkeepers, 
Accountants, Office \Vorkers, and all Mechanics should 
have one. Each Sbarpener put up in a. convenient case 
for 2� cents, by mail. Order from your etationer, or 
sent direct by the manufacturerg, 

T H E  PIKE MFG.  CO . , Pike Station, N .  H .  

�� Acetylene Burners. 
Samples, � to 1 foot, 25c. eacb. 

A new burner for STEREOPTICONS. 
ifighe.t C. P. posslhle. 

State line Talc Co. ,  Chattanooga, T e n n .  

PH OTO G R A P H E RS' FLASH LA M P  
Pull the .trlllg (f .. om any distance) and It flashes 

Instuntl�. Sent by mail! postpaid ... tor $1.00. 
ELECTltIC N O VELT � WORKS, 

Elizabeth, N. J .  

Powerful, ResPollsive, 
Durable Rud Efficient. 

" The Reeves " 
V ariable Speed 

Countershaft 
for securing any speed without 
�����

e
y �a�i;d O!o��� �i�J���' lr��: 

;?:�1, l��f:�
n
:lilrs, �g�pe��

t
:t��; 

Cf'ment Machinery, Experimental 
j\1ocbinery-in fact all kinds of ma­
chinery requiring a chang'e of speed. 
��!�� i�f

a�6�le
c��

cb�Il��o���ed.better 

lIT Send for h andsomely illustrated 
cataloqlu " S. A." free. 

R E EV E S  P U L L E Y  CO. 
COLUMBUS, INO" U ,  S.  A. 

Writ.p. for our new art 
cnl alollue. ill�t. issned. 

Jewett Typewriter Co.,6lS Loaast St .. Des Molaes,ll 

MARCH 3, 1 900. 

U. S. Dtpartmtnt of Jlgrlculturt. 
WEATHER BUREAU. 

WASHINGTON, D. C. , Dec. 4, 1899. 
In July, 1899, the Weather Bureau purchased �orty New Centurys. I take pleasure in say­mg that after five months' trial they have proven excellently well adapted for the special work for which they were purchased, viz. : that of prepaflllg stencils from which to priut the dally statIOn weather maps. 

WILLIS L. MOORE, 
Chief U. S. Weather Bureau. 

• The New C�ntury has no supe­
rIor on any kmd of work. 

Send for Oatalogue. 
AMERICAN WRIT I I'G MAC H I N E  CO., 302 Broadway. New York. 

'Ube 

:fB l u e  
illustrates the most 
fashionable deSigns 
of ladies'dimimiti\'e 
watches, i n  exqUi­
site iridescent and 

:fB It dull enamels, in col-

00 o r  har",'ony with the 
p r e v a l i l ng d r e s s  

_ colors ; also all thej 
gold. silver and other metal cases. The Blue 
Book will be sent free on application. 

� New England Watcb Co., 37·39 Malden Lane, N.Y. 
.r�"����f'f' 

BALL BEARING AXLES AND RUB-
ber 'l'ires.-A paper read before the Carriage Builders' 
National Convention, PbiJade]pbia. October, 1894, sbow­
log- tbe advantage to be derived from the use of bali 
bearings and pneumatic Urea in road vehicles, Con­
tained in SCIENTIF1C AMERICAN SUPPLEl\fENT, No. 
9!1�. Price 10 cents. '1'0 be bad at tbis office and from 
all uewsdealers. 

F o r  3}4'x3}4 
p i c t u re s ,  

Uses our day­
l i g h t  l o a d i n g  

Special Sunlight fUms, 
Perfeel In lens,ln shuuer, 

in construction andln finish" 
II marks the highest achieve· 

meR( In the simplirylng and per· 
fecling or amateur p!'lotography. 

Hawk-Eye Came .. s, $5.00 to $25.00. 

C A M E R A  C O M P A N Y, 
Rochester, N. Y. 

Scal�s A l l  varlettesat loWest Vl'lCes. Hest h.ailroud 
:n:g\t&f�s:�fO�rti�le��

o
l�CI��

es g':(��: 
Sewing Machines, Bicycles, Tools. efc. Savt' 

Money. Lists Free. CH ICAGO �l'AL" CO" CWcago. lli, 

JESSOP'S ST E E LTHB\yr 
FOR TOOLS, S AW S  E: TC. 

W� .JES,50P '" SONS t:� 91 JOHN ST. NEW YORK· 

PRINTING I NKS 
'I'be SCIENTIFIC AMERICAN i .  printed .... Itb GHAS 

ENEU JOHNSON &; CO,'S INK, Tentb and Lombar4 Btl., Pblladelphla, and 47 -Role St.. opp, Duane, New Yorll 


