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THE ERIE CANAL PROBLEM .  
I n  the course o f  a masterly revie w  o f  the report of 

the Special Committee on Canals, Go\'ernor Roosevelt 
strongly indorses the recommendation of the committee 
that the Et'ie Canal be enlarged to accommodate boats 
of 1, 000 tons bu rden , and that the improvement be 
pushed to completion at a cost of $62, 000. 000. The  
text of the report has reached us too la te  for insertion 
in  the present issue; but we hope to publish a ful l  di­
gest with maps and illustrations i n  n.ext week's issue of 
the SUPPLEMENT. 

Th e  first question t:> be considered by the  committee 
was, n ecessari l y, w hether the ca nal should be kept  or 
abandoned - whether the financial condit ion of ex­
ist ing cana ls elsewhere warranted any further effort to 
operate the Erie Canal either in its present cond ition 
or after the proper enlargements had been made. 
T h is question is  answered strongl y  in the affirmative 
i n  the report of Mr. F. S. Witherbee, w ho, after a per­
sonal investigation of the European system s, finds 
that there has been a stead y development in the nllln­
bel' and size, equipment and recei pts of the canal sys­
t>ems in the great industrial centers, and that it h as been 
found desirable to m aintai n the development of the 
canals in spite of the rapid development of the rai l­
roads. It has been urged that alt hough this  may be 
true under European cond i tions, the remarkab1e 
economy realized in the operation of American rail­
roads renders successfu l  com peti tion by canals i m pos­
s ible. To th is the cOlllmittee reply that although th is  
lllay be true of a cana-l of smal l  capacity l ike thf' pres­
ent Erie Canal. or the i m proved canal contem plated 
by the scheme of  1895, the cond i tions would be so far 
reversed, if the canal were en larged to accommodate 
boats of 1 , 000 tons burden, that fre:ght could be tl'ltllS­
ported from Buffalo to New York for about one-third 
of the cost of rail. 

Having decided that the canals ought not to be 

abandoned, three alternative plans presented them·· 
selves for consideratioll : 1 .  '1'0 complete them on the 
l i nes proposed in 1895. 2. To make them ship canals 
capable of accommodating ocean-going vf'ssels. 3. To 
adopt an iutermed iate course. 

1. SCHEME OF 1895. - The plan of 1895, famil iarly 
known as the Aldrich plan,. provided for deepen­
ing the canal from 7 feet to 9 feet, en larging the 
locks to accommodate boats of 450 tons burden ; pro­
viding a single pneumatic or other mechanical l i ft at 
Cohoes and Lockport, as i l lustrated on the first page of 
this issue, and making changes at i m portant poi nts in 
the location of the canal. The estimated cost of  this 
project is  $21, 161,645. The commisEion is of the opinion 
that this plan " is at best a temporary m akesh ift," and 
that were it carried out, it is certain that the benefits 
res u lting would not j ustify the heavy outlay. 

2. SHIP CANALs . -The committee considers that a 

shi p  <.>allal is " a  proper su bject for consideration by 
the  Federal Govern ment, but  not  b y  the  State of New 
York." They have seen various statements placing 
its cOilt at from $125, 000,000 to three times that sum, 
and none of these estilllates is based on da·ta suf­
ficient ly accurate to justify careful exam ination. The 
object of a "h ip  canal i s  to enable a ship to load at 
Chi cago and not uncover its  h atches until it  reaches 
London or Liverpool. '1'0 do this the vessel must be 
bui lt  to withstand Atlantic storms, and such a vessel 
costs $71 per tOll of its carry i n g  capacity ; vessels of the 
l ighter construction su itable to t.he lakes cost about 
$36 per ton ; w h i le a canal  fiefo't of the kind proposed 
by the comm ittee, with a cOlllbined cargo capacity of 
3,900 ton�, would cost only $7.31 per ton .  Hence the 
com mi ttee very justly con clude that the economics of 
the situation call for the th ree existing types of vessel 
(ocean, lake and canal) with a ch ange of cargo at 
Buffalo and New York; 01' the use of 1 ,000-ton can al 
boats goi ng direct fro lll lake ports to New York and 
there transferring  thei r cargoo to ocean steamers. 

3. THE SCHEME PROPOSED . - There remain s  the 
third course, w h i�h is to deterllline upon the size of 
boat which wi l l  give the best pCOllOmic resu lts, and en­
l arge the call1ll and the lock� to accoltlmodate it. 
After a carefu l cOlJsiderat.ioll of the question in all its 
llearing-s, the COlllmittee reco\lunend practically the 

construction of a new canal from Lake Erie to the 
H udson River, following the present canal for about, 
two-thirds of the distance and new rOlltes for the re­
maining d istance, and uti l iz ing as far as possible 
the existing st.ructures and canals. The proposed 
canal, compared with the present canal, will be 12 
feet deep, 75 feet wide at the bottom and 122 feet 
wide at the surface, as against a depth of 9 feet, a bot­
tom width of 49 feet and a surface wi dth of 73 feet. 
It wil l  accommodat.e boats 150 feet ill length, 25 feet i n  
width and 1 0  feet i n  draught, capable o f  carrying 1 ,000 
tOIlS of freight. Such a canal would have a capacity 
of 20,000,000 tOIlS per an num. and on that tonnage the 
saving as cOlllpared with t he present canal would  be 
$12, 200,000 pel' annum. It. could transport freight at 
one-th ird the cost of transportation by rail. and as 
compared with the lowest rai l rate ever quoted across 
the State of New York, the saving on a tonnage of 
20, 000,000 wou ld be nearly $18, 000, 000 per annum.  

Si nce the com pletion of th i s  project w i l l  call for  tlte 
ex penditure of over $60.000, 000, the quest ion arises as 
to whether the benefits to be gained are commensurate 
with such a heavy ontlay. The answer is that they 
are not only com mensurate, but  greatly in excess of the 
cost ; for the issue at stake is not merely the commercial 

prosperity of the State at large and the Port of New 
York in  particu lar, but it  is  a question as to whether 
the great and enormously. valuable wheat-canying 
trade of the West shall be retai ned in the United 
States or d rift over the border i nto the han ds of the 
Canad ians. The last l ink in the ch ain of illlprove­
ments by locks an d canals of the St .  Lawrence River 
has' just been completed, w ith the resu l t  that vessels 
255 feet long, of 12 to 14 feet draught and 2, 200 tons 
capacity, can now pass from the lakes to Montreal .  
ChiCago a n d  B uffalo capita l ists have made a proposi­
tion to' the harbol' commissioners of Montreal i n volv­
ing the immediate construction of fifteen 2, 200-ton 
barges, besides grain elevators and wharf faci l it ies at 
Montreal to cost $4.000,000, the result of which wou ld 
be  to d i vert about 35, 000,000 bushels of grai n frolI! the 
New York rou te. Add to this  that the rai l roads are 
discriminating in favor of other Atlantic ports, and it 
can be seen t hat t he construc tion of  the pt'oposed 
canal is of vit.al importance to the future development 
of the Empire State. 

It seems to the committee that the expenses of COlll­
pleting the water routes should be borne by those 
counties th rough which these routes pass, a proposi­
t ion that is  j ustified by th e fact that a large propor­
tion of the traffic of the old canals was strictly local. 
The necessary $62,000,000 wou ld be raised by an  issue 
of bonds, the interest and sinking fund to redeem 
which would amount to only 10 cents pel' $100 of  the 
assessed valuation of the cou nties through w h ich 
the canal would. pass. Of th is  sum. two-th irds 
would be borne by New York city alone; and i n  view of 
the fact that she is about to spend nearly this amount 
to secur.e improved transportation faci lities, there is  no 
question that. the g�eat metropolis w i l l  gladly perform 
her share in an undertaking' which is so necessary to 
protect the threatened commercial interests of - the 
State. 

• •••• 

EXCAVATIONS AT SUSA. 
H alf a centur y ago Mr. Ken net Loftus directed at­

tention to the archreological i mportance of the ex­
plorations OIl the site of ancient Susa .. At that time 
nothing was known of the ancient and powerful 
Elam ite k ingdom of which Susa formed the capital. 
The posit ion of the t w o  grea t tumu l i  which m arked the 
s ite of the ancient Elamite capital showed that the 
points were of great strategetic val ue. The larger of 
the tumul i  is abou t  5, 000 feet long and 3,000 feet wide. 
It marks the site of t he Achremenian capital ,  aud at its 
northern extremity M. D ieulafoy u ncovered palaces of 
Artaxerxes, Mnemon and Dari us d u ring his explora.­
tions i n  1884-86. 

On his reSignation of hi's position as Director of the 
Gizeh Museum, M. de Morgan, the well  known Egyp­
t.ian exploret·, was intrusted, says The Lon don Times, 
with a sp ecial scientific mission to make a thorough 
eXljioration of the site. The fir�t resu l ts were made 
known in his report to the Mjnister of Publ ic  Instl'llc­
tion and very futly justified the expectations that wet'e 
formed. No explorers in Mesopotamia have produced 
such astonishing results or opened so man.y new 
problems.  As Loft us and Dieulafoy have been unable 
to find any extensive pre-AchreIllenian remains in  the  
larger tumulus, work was commenced in a smal ler but 
loftier moun d  some 800 feet to the west. It rises to the 
height of about 100 feet above t h e  surrounding plai n s  
an d gave every indication o f  being a more ancient 
work. On. his arrival at Susa, in December, 1897, M. 
de Morgan prepared for a thoroughly li'ci entific ex­
ploration of the site, and here his previous  trai ning 
as a geologist stood h im in good stead. A ski l led ex­
plorer knows that in all ancient sites, special ly  in the  
East, the law of strati fication holds good , and that to  
aseertain the various strata and their ages is  the first 
task before more min ute e»amination can be made. 

He first pierced the slop/) of  the mound with  five 
tunnels until the first historic stratum was reached at a 
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distance of about 24 feet below the upper surface of the 
mound. It was in  the lower tunnels that most im­
portant discoveries were m ade in finding no less than 
three strata of prehistoric times, the pottery affording 
as usual the most important data. The first stratum, 
which was about 40 feet above the plain,  showed traces 
of c ivi lized people. The pottery was remarkable for 
the fineness of its glaze and was decorated with pat­
terns in red, black, and brown.  These patterns were 
chiefly geometrical. In the next stratum, 46 feet above 
the base, the pottery was- not so fine, being mostly 
vases of rough earth, but the flints became more num­
erous. Some of them were the fl int teeth of sickles. 

The discovery greatly pleased M. de Morgan. as he 
had al ways maintained that cereal growing was not 
indigenous to Egypt, b u t  had been introduced uy the 
Asiatic race. who naturally brought with  them the in­
struments with which to reap the crops. In the strata 
a bove, remains of these instruments were sti ll more 
numerous, and the teeth were polished and worn from 
usage. Stone maces began to appear, and rising to 
another strat um 68 feet above the base line, were fit'st 
foun d  burnt bricks and traces of bu i ld ings, but no i n­
scriptions, and 13 feet higher the first town was d i s­
covered, the remai ns of the most ancient Susa. Above 
this. so m e  14 or 15 feet, we come upon the ancient 
E lamite citadel, wh ich  was destroyed by Assurbani pal 
about 640 B. C. Having ascertained the order of 
strata, M. de Morgan intrusted the work of opening 
the  trenches to one of h i s  assistants, and the Persiau, 
Arabian and Greco Persian levels were reached. The 
t h i ngs foun d  Illay be said to cover a perjod of abont 
five centul'ies from the Macedonian conquest to the 
rise of the Sassanian dynasty ; that is, B. C. 330 to 
A.D. 226. Below this the Elamite stratum was reached. 

The terri ble destru('tion by fire and the deliberate 
raz ing of the walls made it impossible to ascertain 
accuratl'ly the gl'neral plan, but many discoveries of 
great archreological importance were inade. Along the 
wal ls were found Illany fragments of enaIlleled br icks 
beari n g  inscriptions or decorative patterns  with figures 
of men and ani m als. The use of this decoration by 
the Elamite rulers in the eighth century B. C. shows 
us the source from which the Achremenian artists de­
ri ved thllir inspiration, and there are mallY other 
indications of this influence of the oldl'r Susanian 
civ i l ization. The bases of the col umns were also found. 

The llJost i m portant discovery of the historic period 
werll certai n monuments which escaped removal and 
destruction on account of their weight. The explorers 
u n earthed a large stele of yellow l imestone covered by 
an elaborately sculptured picture. It com pares favor­
ably with the sculptures of the Assyrians and is the 
record of an important  campaign. The inscription 
u pon it reveals the astonishi ng fact that it  i s  a monu­
ment erected by N aram-Sill to coinmemorate his  great 
campaign some timll ahout  B. C. 3750. M. Maspero 
and Dr. Schi el consider that it was carried away fro m  
Chaldea b y  t h e  Elamites, but considering i t s  great size 
and weigllt th i s  hardly  seems possible. The more 
probable solut ion is  that. the stele had been set up by 
the Chaldean kiug in Susa 01' in that region. There 
was a lso  found a great obelisk of granite 6 feet in 
height,  the s ides of which were covered with a long 
i nscription of some 1, 200 l ines wri tten i n  very archaic 
characters. 

The d iscoveries at Susa are most im portant, and the 
arcbreological wol'ld will look with i nterest at the 
photographs when they are sent home. 

. 1. . 
AUTOMATIC M ACHINERY AND THE RUSSIAN 

PEASANT. 
An incident has recently come under our n otice 

which suggests that while our industr ial success resu lts 
largely from the invention of automatic machinery, it 
is also d ue to the readi ness with' which the American 
workman apprecia.tes its value and the alacrity with 
which he makes haste to fu rnish himself with the 
very latest labor-saving improveinents. We all re­
member how, d u ring the  great strike in the English 
engi neering trades, it  tt'anspi red that one of the chief 
grievances of the mell was the i ntrod uction of automa­
tic tools into the machine shops-the Trades Unions 
cl ai ming the righ t to regulate the amount of output 
from each ll\achine. That opposition, of course, was 
based u pon the exploded theot·y that labor-saving ma­
chinery was i n i mical to the interests of labor. The 
prej ud ice was not against the machine, but agai nst its 

supposed economic results. 
Now, however, it appears that in some districts i n  

Europe there is a positive prej udice against automatic 
mechanical devices as such, the laborer preferring to 
work by hand. The Russian pl'asant favors such auto­
matic machinery as comes nearest to the h and opera­
tions to which he has been accustomed from time imme­
morial ,  and, as a matter of choice. in many cases, he will 
perform laborious operations on the machine rather 
than accept one which ignores hand labor altogether. 
A correspondent informs us that so pronounced is this 
prejudice, that he is  designing an automatic harvester 
which wil l  conform to the time-honored habits of the 
people with as  little sacrifice as  possible of  its  automatic 
features. 



FEBRUARY 3, 1900· 
STONEHENGE. 

The announcement that the famous and mysterious 
circles of stones on Salisbury Plain, England, known as 
•• Stonehenge," have been offered for sale gave a new 
impulse to the interest which these remains of an 
earlier time have al ways exciled. It was feared at first 
that the property would be purch ased and, perhaps, 
carried away and erected on alien soil. The price 
named for Stonehenge and for about 1 , 300 acres of land 
adjoining was $625,000, and up to the present time no 
pu rchaser has been found, but it is hoped that the 
Bri tish government will see theil' way clear to buy this 
remarkable archreological monument, or at least some 
patriotic purchaser will buy it and guard it as it d� 
serves. 

The English Illustrated Magazine recently had an 
illustrated article dealing with the subject with photo· 
g'l'aphs taken from new points of view, and from this 
we glean our facts. Like all standing stones, Stone­
henge is, of course, a mystery, and all solutions of this 
eternal riddle must at best be guesses. The name is  
a corruption of the Saxon Stan-hengist, the uplifted 
or hanging stones; and this has, no doubt, given rise 
to the legend of enlargement and alteration by the 
British King Ambrosius, aided b y  Merlin, during the 
period of Hengist. Although absolute truth ib i mpos­
sible, the views of antiquarifls concerni n g  the origin 
of Stonehenge are worth considering. Some attribute 
the circles to the Phamicians, or at least to Phcenician 
influence, and connect them with Baal-worship; others 
favor the familiar theory of Ce ltic or Druidical origin .  
The remains h ave al�o been ascribed to the  Danes and 
Roman�. The opinions as to its age are legion, some 
holding that the circles must have been formed in the 
century before the Christian era, others placing them 
as late as 500 A.D. The old puzzle as to the mechanic­
al power employed is here, of course, particularly i n­
sistent on account of the ponderous cross·pieces of the 
trilithons. It is safe to conclude that the stones of the 
inner circle and inner oval ha\'e been brought from a 
distance, and are of earlier origin than the others. 
Among more recent theories as to the origin of St.one· 
henge is that of SIr John Lubbock, who incl ines to 
the opinion that the circles were erected during the 
bronze age in Britain. It is, however, not improbable 
tbat various portions of the monument should be 
assigned to various dates. 

The main features of Stonehenge are a" Via Sacra," 
or "Holy Way," two concentric c irc les of upright 
stones, two el liptical groups of stones, known as the 
great and little, a circular embankment, and at a con ­
siderable d istance from these an isolated monolith, 
u pon whieh tradition has bestowed the familiar n ame 
of the" Friar's Heel." Th e " Via Sacra" is an aven ue 
1 . 782 feet long a nd has the appearance merely of a long 
earthen em bankment of inconsiderable elevation. At 
one time i t  was at least 15 feet high, and was defended 
by an intrench ment. The entire circuit  of this mound 
measures 1 , 009 feet. Proceeding inward from t he ci r­
cu lar mo u nd for a distance of 120 feet, the visi tor 
reaches the outer circle of the group.  This at one 
ti me consisted o f  thirty upright stones, 3Yz feet apart, 
rising to the height of 16 feet, coupled by horizontal 
imposts so as to form trilithons. A rude mortise and 
tenon arrangement h eld them together. Of this circle 
there remain now only  sixteen uprights and six cross­
pieces. Nine feet with in the outer circle are the re­
llJains of the sacred ring, containing now only seven 
upright monoliths. Within the second circle again i s  
the remnant o f  what had been the mORt magnificent 
portion of Stonehenge, the first ellipse. Of these ori­
gi nal five or seven trilithons there remain only two 
and two single uprights ; these, however, reaching 
at th eir utmost the height of 21 feet, and nowhere less 
than 16 feet-16 feet also being the length of the i m­
posts. These are sufficient to show t.he ancient gran­
deur of the first ellipse. The second was originally 
eOlllposed of nineteen uprights, of which only six re­
main .  Withi n  these is the so-called altar·stone, a flat 
rock 15 feet long. The Friar's Heel stands isolated at 
a distance of 120 feet from the circular embankment, 
and 240 feet from the innermost stone circle, the em­
bankment being th us exactly midway between the 
Friar's Heel and the first circle. It is a huge i rregular 
block 16  feet high, and is  in a leaning position. Those 
who favor the Phcen ician theory find in this monolith 
an astronomical significance and regard it as the 
gnomon or pointer of the rising of the. summer sun. 
Whatever may have been its uses, Stonehenge remains 
for us a most fascinating riddle. 

. .. ' . 
THE "GREEN RAY " AT SUNSE T .  

The "green ra�'" or "gl'een flash" a t  the moment 
the sun disappears from view beneath the horizon has 
been noticed by llIany physicists. Some of them con­
�ider this is an optical illusion. M. Guebhard states. 
however, that the green ray is the great shadow of the 
earth feebly illuminated from the zenith and viewed 
by an eye fatigued for red; it therefore appears green. 
Pellat on the contrary statl's that the" yellow setting 
sun has a red lower and grel'n upper border separately 
I'xaminable in the telescope and due to prismat ic re­
flection by the atmosphere. The absorption wh ich 

J'leutifi, jmeritJu. 
makes the sun disk appear yellow makes the violet 
upper rim appear green or greenish blue instead of 
violet. When the sun sets; the upper green rim can be 
seen for a fraction of a second, but it Illay be kept 
longer in view if the observer goes up a slope as the 
sun sets." The first writer to which we have referred 
thought this was different from the green ray follow­
i ng the setting pf the red sun. M. Raveau said that he 
had seen the sea colored green in a triangie with its 
apex at the point where the sun  set, and the color 
seems to flow away toward the horizon.  

. '  . .  

THE NEW MINING DISTRICT AT CAPE NOME . 
BY ENOS BROWN. 

The latest vessel to leave Cape Nome, Alaska, arrived 
in port a few days ago bearing the last of the discover­
ers and a million dollars in gold dust. 

Cape Nome has absorbed the attention of all those 
whose confidence in the future of Alaska as the great­
est gold-producing country in the world has not been 
impaired by a want of success in the inhospitable in­
terior regions of which Dawson is  the great center. 
The American miners, driven out of the territories 
controlled b y  the Canadians, have been industriously 
prospecting along the coast, finding traces of gold 
almost everywhere. Rumors of thl' rich discoveries at 
Cape Nome have been abroad for over a year past, 
contradicted at times by those, interested in keeping 
the knowledge of the real facts fl'om the rest of the 
world. From private sources and from the occasional 
visits of the adventurous, information of the remark­
able richness of the country has been dissemi nated in 
the West until the tide of travel and investigation 
turned toward the point and i nvaded the camp by 
thousands. In August, the population of Nome City 
amounted to 7,000 men, and in the country round 
about to at least 3,000 more. A city has grown up in a 
month, and though a very large proportion of the 
prospectors have left the country at the approach of 
the inclement season, at least 2,000 will brave the 
rigors of the climate and remain until the advent of 
summer permits a resumption of work. 

The outpu t of the Cape Nome mining region for the 
past summer amounts to $2,500,000,;,.11 from placers 
a n d  with the aid of the most unsci entific appl iances. 
All of the pen insula on Norton Sound, froUl Norton 
Bay to Cape Prince of Wales, appears to be gold bear­
ing. Within an area fifty miles east arid west of 
Nom e, fronting on the sea, gold-bearing' sands have 
been di scovered. Back toward the range which sepa­
rates Norton from Kotzebue Sound, lIlan y gulches 
have been prospected and the most hopeful indications 
discovered.  Where these gulches h ay!! been mined, in 
the immediate vicinity of Nome, the yield of gold h as 
been astonishing. 'raking i nto consideration tbe ex­
tent of country and its known richness, together with 
the comparatively easy methods required for extrac­
tion of the gold, it is the opinion of men, not the most 
ent h u siastic, that in 1900 Cape Nome w ill produce 
more gold than all the rest of Alaska, Klondike in­
cl uded, put together. The new fields have the im­
mense advantage of easy accessibi l ity. From western 
ports to the beach at Cape Nome means only a com­
fortable voyage by steam or sail. There are no dan­
gerous passes to cross or expensive outfits to pu rchase. 
It is on American soil and open to the miners of the 
world. Under these conditionR it is anticipated that 
the summer of 1900 will witness the most gigantic flight 
of myriads of people that the world has ever known 
toward these new mines . 

Cape N ollle is situated in about the 64th degree of 
latitude, 120 miles north of St. Michaels and about 
3 degree� south of the Arctic circle. The seasons are 
much milder than in the interior, and the more hardy 
vegetables can be grown there. Snow and ice disap­
pear about the middle of May, and until the early part 
of October the cl imate is comparatively mild. Four and 
one· half months of work a season is the average. Ice 
begins to accumulate in the sea in October, and piles 
up in great hummocks during the winter season. The 
cold sometimes reaches 60 degrees below. In summer 
there is much rain and fog. The first placers were 
found on the beach in a strata of ruby sand, generally 
about three feet below the surface. The streak is about 
four inches in depth, and sometimes two or three are 
found, one above the other. On August 18, twenty­
five hundred men were working on the beach and 
were averaging an ounce a day each. The. theory has 
been that the gold thus mined is washed up by the 
sea. The origin is not as yet certainly known. 

In the gulches the bed rock, as far as known, aver­

:l ges not deeper than fi\'e feet from the surface. Where 
worked, the yield of the gnl"hes has been very large. 
Whatever the outcome of Cape Nome, it will  ever be 
associated with the discovery of a new word in m i n ing 
phraseology, "tundra," which is aborigine, and de­
scribes the low, marshy lan d lying between the beach 
and the foothi lls, having a width at Cape Nome of five 
miles and of indefinite length, a feature of all Alaska 

seacoast lands. 
Travelers in Alaska all refer to the moss-covered soils 

satl1ratpd with moisture, abounding in great areas in 
the valleys and forests; a sort of spongy blanket on 

top of the ground, generally frozen underneath. At 
Cape Nome, extending from the sea beach back to the 
foothills, a distance of about five miles, and extending 
all along the shore, is a marshy stretch of land covered 
with moss. This is well defined and characteristic of 
the country, and is called by the Indians "tundra." 
Its depth at Cape Nome is three feet, and underneath, 
everywhere in fact, rich deposits of gold are found. 

• •• • 
JOHN R1TSKIN. 

John Ruskin d ied at Rrantwood, Coni stan Water, 
England, on January 20. He was born in the heart 
of London, in 1819, his  father being a wealthy wine 
m erchant. He was writing for the press before he was 
sixteen ,  and he graduated from Oxford in 1842. He 
studied art for a year and then wrote a most remark­
able book entitled" Modern Painters," which brought 
him fame and a storm of abuse. He soon became 

noted as a great master of words, and he began reEling 
off book after book on art and scientific subjects. He 
wa" Slade Professor of Fine Arts at Oxford for many 
years. He was one of the chief pioneers i n  the Pre­
Raphaelite movement, and also paid great attention to 
econolIlic and social problem s. His " Stones of Venice " 
is probably his most widely read book. 

In the death of John Ruskin the world has lost one 
of its greatest thinkers and one of the masters of Eng­
lish. His death had been expected for some time, and 
it is doubtful if it has created anything like the inter· 
est which it would h ave done some thirty years ago. 
He was one of those unfortunate writers who outlive 
their own repu tat ion . He will never be forgotton ,  but 
his  place in literature has been stead ily declining for 
the last twenty years. His writings are injured by a 
b ilious temperament, which resulted i n  outbursts of 
wrath upon the smallest occasion, and the views of 
Ruskin i n  most cases were diametrically opposed to 
modern progress; and while he storms at machinery, 
railways and steamboats and other things which en­
able us to cal'l'y on our existence in a comfortable and 
economical manner, hi s  diatribes are always entertain­
ing. His magnificent prose full of Ori eutal imagel'y is 
a lesson to all writers. 'rhe value of Ruskin's art 
writings is not very great at the present time, but he 
opened the eyes of a Phili stine generation to the 
beauty of Art, and for this alone we should never cease 
to thank him. He told people what to see and how to 
see it. They saw with their own eyes, and abandoned 
h is conclusions and deductions, which were usually 
based on wrong a. priori premises. The result has 
been that as an advocate of art he is revered, but as a 
special pleader he is seen at his worst. 

His ideas on art education are all wrong and his 
theories do not stand the test of logic. His views on 
geology, botany, social science and political economy, 
while pleasing and clothed superbly with an elegance 
such as these sciences had never before had, are still 
almost valueless. The artist repudiates his  art system, 
the geologist his geological wri tings, and the political 
economist laughs at the absurd theories which would 
set us  back three hundred years. One writer bas said 
that" he li terally got to the bottom of nothing;" with 
all hi s immense enth usiasm for science and art, he was 
superficial. His later life was saddened by a cerebral 
disorder the grad ual i ncrease of wh ich strengthened 
the view which many held that his genius was closely 
aki n  to mad ness. He was not even consistent, for 
while he was spending thousands of pounds on the 
workingman and preaching from every lecture plat· 
form and urging men to read his gospel of life, he pub­
lished his works i n  such a manner that they were very 
expensive, and his profits from this alone must have 
been enormous, sometimes over $15,000 a year, and still 
he wondered why people doubted his sincerity. 

• j ..... 
CROPS IN 1899. 

The statistician of the Department of Agriculture 
has made public his estimates of the acreage produc­
tion in value of the crops of 1899. The wheat acreage 
was 44,592,516, producing 547, 303,846 b ushels, having a 
value of $319,545, 259, the average yield bei ng 12 3 
bushels, the average farm price per bushel being 58'4 
cents. The corn acreage was 82, 108, 387, producing 
2,078,143, 933 bushels, the value being $692, 210,110, the 
avarage yield per acre being 25'3 bushels, and the 
average price 30'3 cents. The acreage in oats was 
26, 341,380, the production was 786, 177, 713 bushels, :lnd 
the value $198, 167,975, the average yield per acre 30 '2 
bushels, and the average price 24'9 cents. The barley 
crop is estimated at 73, 381,563 bushels; the rye crop 
at 123, 961 , 741 bushels, the potato croI? at 228,783,232 
bushels, and the hay crop at 156,653,756 tons. 

DE ATH OF PROF. HUGHES. 

Prof. David Edward Hughes, inventor of the Hughes 
prin t ing telegraph instrument, which is now in use on 
all important continental lines in, Europl', and all sub­
marine lines between England and the Continent. died 
on January 23. in England, .at the age of sixty-nine. 
He was the discoverer of the microphone now used 
Almost everywhere as a t.ransmitter for the telephone. 
HI' was also the. inventor of the induction balance, a 
most interesting scientific instrument. 
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AN IMPROVED ELECTRO-MAGNETIC APPARATUS. 
Our i l l ustrations represent all efficient type of electro­

magnetic machine, invented by Francisco de Borja 
Pavon, of Caibarien, Cuba, the field of w hich machine 
is so .constructed that the l ines of magnetic force are 
concentrated to obtain a current of great strength. 

The t wo opposite fields consist of a n u mber of tubu­
lar cores arranged one within the othel', the innermost 
tubu lal' core receiving a cylindrical core. The cores 
are ·surnmnded by windings, so arranged as to pre­
vent contact of their walls, and are independently 
supported by uprights and bases forming complete 
magnetic circuits. The upper portions of the uprights 
are made in the form of yokes screwed to the lower 
portion, so that the sections of the polar i n ductors 
may be readily removed and repaired. 

The winding of the cores can be made cont inuous, 
because the current for all the coils is the same. But 
for the pu rpose of easily separating the parts, the in­
ventor connects the ends of each winding with bind­
ing-posts on the base and thereby attains  the same 
result as if he had used a continuous wire. To facili­
tate the i nterior magnetization of the tubular cores, 
each is  longitudinal ly  slotted , parallel to its axis. 

In this machine, the electro-magnets are excited by 
the same current, but eailh, with the uprights and 

SlliGLE CIRCUIT, BIPOLAR ELECTRO-MAGNETIC 

MACHINE. 

bases, constitutes an independent system and magnetic 
circuit. But since the polar tubular ends are intro­
duced one within the other, the magnetic force is con­
centrated toward the central core in the space between 
the opposite polar ends, thus producing an i n crease of 
the magnetic field as a result of the common action of 
the electro-magn ets. 

The prinf'ipie can be applied to bipolar machines or 

DOUBLE CIRCUIT, MULTIPOLAR ELECTRO-MAGNETIC 
MACHINE . 

to multipolar machines with a double circuit, with 
tubular cores of circular, e l l i pti cal or square sections, 
and w ith armat u res of allY shape. 

Infl u e nce of X-Rays on Seleni u m .  

M. Perreau has lately made a n umber of researches 
as to the effect prod uced by X-rays u pon selenium, 
and has presented his resu lts to the Academie des 
Sciences. He finds that selenium, which is sensitive 
to light, is also affected by this form of  radi ation. 
The experiments were carried out with a �elen i u m  cell 
made up in the usual way with brass strips ·!'-u lIlilli ­
meter thick separated by strips of parch ment paper of 
n mil l imeter. The cell contained in a zinc box ,  and 
covered by a shE'et of  aluminium. was placed

' 
in circuit 

with a DaniE'1I element, a rE'sistance box and a gal­
vanometer. The resistance of the selenium was found 
to be 40,000 ohms in the dark, and when E'xposed to 
diffused daylight or to a gas hurner at a distance ot 
1% meters, this fE'1l rapid ly  to 33, 000 ohms, coming 
back to its original value i n  the dark. Wben exposed 
to the radiation of a Orookes tube, whose anticathode 
was about 5 mill imeters dist.a n t, the resistance of the 
selenium diminished rapidly to 34,000 ohms ; upon sup­
pressing the X-rays, the resistance returned to its origi­
nal value, but somewhat more slowly than in the 
former case. The

' 
action dillli nishes as the tube is  fur­

ther removed, but is still appreciable at 17 centimeters. 
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STAsSANO PROCESS. 

BY FRANCIS P. MANN. 
An interesting process has been lately devised by an 

Italian engineer, Stassano, for the production of i ron 
and steel by the electric furnaee, using the heat of the 
arc to reduce the oxides and fuse the resulting metall ic 
mass. A series of tests has been recently carried on at 
Rome in which the process appears and has given satis­
faction.  The electric furnace used for this purpose has 
somewhat the appearance of a blast furnace on a re­
duced scale, and is  formed of two truncated cones 
placed together at their larger base, as shown in the 
figure, i n  which .A is the chamber where the ore i s  re­
duced and lIJelted. The fused metal is collected in the 
cruci ble. C, belo w, and runs out by the opening, F. 
'l'he two carbons, ee, are eaeh 10 mi l l imeters in dia­
m eter and are about one meter long ; their distance is 
regulated by hand, according to the indications of the 
ammeter and voltmeter of the circuit. The s lag is 
taken ont by a hole  in the top of the crucible, whi le 
the gases gi ven off by the reactions rise through the 
mass and E'seape by the openings, tt. These openings 
llIay be closf>d by a hydrau l ic  valve, B, to prevent the 
entrance of air when the mouth of the furnace is  
opened ; the cover, TT, serves to close this, and is 
opened to introduce the chargc. 

In this process it is n ecessary to give the ores a pre­
vious treatment before introd ucing them into the fur­
nace .. These orE'S are generally oxides or carbonates; 
t be latter are first roasted.  A certain  percentage of 
carbon, lime, or si l ica is  added, analysis determining 
the proportion of each necessary for the reduction of 
the ore in question and to obtain a metal of a given 
composition. . Th e ore and all materials are powdered 
and well mixed together, with the addition of 5 or 10 
per cent of pitch which serves to agglomerate the mass. 
The resulting paste is formed into br'icks by a hydrau­
lic press, each brick contain ing about 0'04 cubic meter. 
After drying. these bricks are fed i n to the furnace. 
When it is desired to prepare an iron con taining man· 
ganese, nickel, chromium, etc. , the oxidE'S of these metals 
are add ed to the powdered m ixture. By the heat of 
the arc the ore is  dE'composed and forms in the pres­
ence of carbon carbonic acid gas, wh ich is then trans­
forlllE'd into carbon monoxide, and by the combus­
tion of this Jatter gas the process is faci l itated. The 
energy necessary fOI' the production of a ton of metal 
is estiluated at 3, 000 horse power hours. The following 
table will show how this calculation is reached : 

Theoretical quantity of ore to pro­
dnce one ton of metal. . . . , .. . . . . 

Theoretical quantity of combustible 
to produce one ton of metal.. 

Heat nece"sary for the reduction of 
the me\al.. . . . . . . . . . . . . . . . . .... . 

Heat necessary for the fusion of· the 
metal .............. . ....... . . 

Heat developed by the transforma-
tion of C in CO .. . . . ... . . . ... . 

Heat necessary to be furnished to ob­
tain- the reactions . . . . • . . . . . . . • • • .  

Electrical energy in horse power 
bours .• . . . . . . .  , . . . . . . . . . . . . . . . • . .  Quantity of CO produced per ton of 
metaL.............. . . . . ... .  . Quantity of heat resulting from tbis . .  

Magnetite, Fe.J0., 
Red Hematite, or Roasted 

Fe.O,. Carbonate. 

1,429 kilos. 

357 '" 

1,707 calories 

400 

773 

1,334 

2,100 b. p. hours 

750 kilos. 
1,826 calories 

1,300 kilos. 

317 " 

1,600 calories 

400 

686 

1,314 

2,070 h. p. hours 

666 kilos. 
1,62"2 calories 

For the red uction of Fe,O., for instance, will  be 
1, 380 X 48 

necessary ---- = 285 kilos, of carbon, or 317 kilo· 
232 

graIllmes of a 90 per cent combustible. If it is de­
sired to produce steel, a somewhat larger pE'rcent­
age of carbon is necessary, hut tha�" con-
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has been established at Rome for the treatment of the 
Camonica ores: the energy is  furnished by two dyna­
mos of 300 horse power each, and the potential reduced 
by transformers to 50 or 60 volts. After passing the 
current for twenty minutes to heat the furnace, the 
char�e was gradual ly  introduced ; the treatment lasted 
for thirty-five minutes. From time to time, the current 
varied on account of the differences of resistance en· 
countered in the lllass by the arc. A quantity of metal 

Ii 

VERTICAL SECTION AND PLAN OF STASSANO 
ELECTRIC FURNACE . 

equal to 8 kilogrammes was thus obtained, with an ex­
pE'nditure of energy of 2'7 horse power hours per kilo­
gramme. The numerous tests carried out under these 
conditions have resulted in the formation of a company 
which will take up the process and in the near' future 
will install three furnaces of 500 horse power each in 
the valley of Camonica, whose total yearly production 
is estimated at 4,000 tons. 

• ·e· • 

REPAIRING A PROPELLER SHAFT AT SEA. 
There recently came l imping into the port of New 

York, with a broken propeller shaft, the tramp stE'amer 
.. Manica. " Her torn and battered topsides and deck 
fittings bore eloquent tribute to the fury of the 
Atlantic gale in w hich she all but foundE'red ; while 
down i n  the engine room and in the shaft tunnel she 
bore evidence, in the shape of many an ingenious 
makeshift repair, to the resourcE'ful skill and indomi­
table pluck with which the engine'room staff had con­
fronted i m pend ing d isaster and saved the  ship. 

The " Manica ., is a freight steamer of 2, 733 tons gross 
tonnage, and 11 knots' speed, belonging to the Norton 
Hne. Ordinarily she runs from New York to the River 
Plate. On the present occasion she was on a voyage 
from Shields, England, to New York, and when about 

tained in the pitch m ust be also taken into 
account. It will require, then, 1, 600 calories 
to red uce thE' 1,000 kilos. of iron contained 
in the magnetic oxide, and 400 calories to 
melt the resulting mass, or a total of 2,000 
calories ; deducting 686 calories developed 
by the oxidation of the carbon, 1 , 314 remain 
to be furnished by the electric energy; this 
corresponds, allowing 75 per cent efficiency, 
to 2, 760 horse power hours. The 3, 000 pre­
viously estimated will thus cover the energy 
necessary for prod ucing a ton of metal; this 
may be produced i n  Italy for about 18 lire, 
and in spite of the cost of prE'l imi nary opera­
tions, mai ntenance of the furnacE', etc. , the 
great economy real ized ·on the fusion per­
llIits of arri ving at a much lower price pE'r 
ton of bar i ron. According to the inventor, 
this does not exceed 100 lire, as compared 
with  160 l ire by the usual process. A part 
of this E'conom), is obtained by using the 
excess of carbon monoxide to heat the fur-

PROPELLER SHAFT REPAIRED AT SEA WITH TWO SPARE 

naces for the i ngots. 

CRANK-PIN BRASSES, AND TWO CAPS AND HOLDING-DOWN 
BOLTS FROM THE MAIN ENGINE . 

The principal ores foun d  i n  Italy are hema-
tites, magnetites, and spherosiderites. Red hematite is 
found in considerable quantities in the islan d  of Elba; 
magnetite in the valley of Aosto, in the district of I vrE'a, 
and at Cape Calamite. Extensive deposits of sphero­
siderites exist in the valleys of Camonica and Trompio, 
w here n umerous hyd raulic  plants could be economically 
placed. An experi mental furnace of 100 horse power 

1. 600 mi les from her destination she experienced very 
heavy weather, in which she broke her propeller shaft 
cleanly in t wo. The fracture, wh ich occurred on the 
second length of i ntermediate shafting' fromthe thrust 
block, was what is known as a" scarf" break. It be­
gan about 4 inches from the coupling and extended 
diagonally for 34� inches through the shaft The 
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wedging effect of the forward portion of the shaft, 
coupled to the engine, riding over the after length, 
smashed three of the " stools " or plum mer blocks and 
theil' caps, lifting the shafting out of its bearings, The 
force of the waves, as the ship rose and fel l  in the 
trough of the sea, was sufficient to drive the propeller 
violently against the rudder post, leaving 10 inches of 
opening at the point of fracture, The first thing to 
be done was to uncouple the after portion of the shaft­
ing and draw the broken ends together with screw 
bolts, T wo spare crank -p i n brasses WE're then placed 
around the break, two of the main-bearing caps fmm 
the main engine were placed above and below the 
brasses, and two spare holding--down bolts of the m ain 

intermediate shaft. This was done by placing a series 
of large washers above the main brasses and trusting 
to the strength of the brasses to hold the crank shaft 
down in place. Steam was then turned on, and the 
vessel completed the remaining 1, 600 miles of her voy­
age at a speed of 10 knots an hour, only two or three 
stops being necessary to tighten the bolts on the 
broken shaft. 

The repairs were made in terrific weather, while the 
ship was lying helpless in the trough of the 6ea and 
was being boarded by occasional seas which smashed 
the upper works and found their way into the hold 
and the cabins. W hen the vessel reached New York, 
it was noticed that thp, tremendous wedgjng strai ns at 

THE NEW YORK RAPID TRANSIT TUNNEL. 
Although the New York Rapid Transit Tunnel is  

such a really stupendous u ndertaking, far exceeding in 
magnitude any work of the kind elsewhere, the details 
of its construction and the manner of executing it are 
not so complicated but they may be easily under­
stood by the average lay reader. The accompanying 
series of i l l ustrations cover prett� well all  the mai n  
features o f  the construction, the various views hav­
ing been selected with the object of showing the gen­
eral plan which will  be followed throughout the  
major portion of the route and the various sections of  
the road where local conditions call for departure from 
the general plan. 

1. The four-yack road in two tuunels below the Park Avenue tunuel. 2. Fourteenth Street statiou, looking uorth. 3. Two-track line below Lenox Avenue. 4. Ventilating shaft for tunnel beneath Central Park. 5. Tubular 
tunnels beneath Harlem River. 6. Elevated portion at One Hundred and Twenty-firth Street. 7. Detalls of viaduct construction. 8. Details of track. 

bearings were used to bult the brasses and caps to­
gether, as shown in the accompanying il lustmtion, 
w hich was taken in the shaft tunnel after the arrival 
of the " Man ica " at New York. 

So far, so good. There still remained the three 
broken caps of the sh afting in the shaft tunnel. It 
was impossible to replace these, and all t hat could be 
done was to uti l ize some s l ing-chains from the deck, 
wind ing  several coi ls  around the shaft an d  fastening  
them to  the tunnel floor. The  after port ion of the  
shafting was then drawn up to place and the  coupling­
bolts inserted . Before steam cou ld  be turned on it 
was necessary to make some provision for holding 
down the main beari ngs, whose caps, as we have 
shown before, had been used to splice the break in the 

THE NEW YORK RAPID TRANSIT TUNNEL. 

the fracture  caused the white metal of the brasses to 
squeeze out at the edges. The sling-chains, whose 
duty it was to hold. down the shafting in its bearings, 
were also, of course, considerably worn, in spite of the 
fact that they were kept thoroughly l ubricated. 
Great c l'ed i t  is d ue to Capt. C. G. Smith and Chief En­
gineel' J. Gooding- a ud his assistants for pulling their 
ship out of such an ugly and apparently hopeless pre­
dicament. 'Ve are i ndebted for our illustrations and 
particu lars to Consulting Engineer A. McDermott, of 
New York, who had charge of  the repairs. 

. . . ' . 
AN order frOID France for fifty pressed steel cars has 

been received. If these cars prove successful, it is  ex­
pected that much larger orders will follow. 

The route of the road, as shown i n  the accompanying 
map, starts frOID a large underground loop wh ich wi l l  
be built beneath the City Hal l Park. The fOil I' tracks 
within this loop w i l l  b-e carried i n two storie8, two tracks 
above and two belo w, but  at the  poi n t  of j U llction be­
tween the loop and the mai n four-track l i n e, the tracks 
wi l l  con verge to a COlD ilion level, and wi l l  conti nue at 
the sallle level practically throughout the whole length 
of the system. 'l'he fou r-track road wi l l  pass beneath 
Oenter Street and Elm Street to Fourth Avenue, which 
it will reach i n  the neigh bOl hood of N inth Street. 
Thence it wil l  continue beneat h Fourth Avenue and 
Park Avenu e  until it . swings to the left into Forty· 
second Street, beneath which it wi l l  run to Broarl wa�· . 
The four-track road will continue underneath Broad-



way and the Boulevard (now known as Broad way) un­
til One Hundred and Fourth Street is reached, w here 
the system wi l l  divide into two two-track lines. The 
western branch of the road, which will be known as 
the West Side Line, will continue alonl! a route which 
is approximately parallel to the North River, passing 
throu�h Spu yten Duyvil  to the neighborhood of One 
Hundred and Thirt ieth Street. '.rhe eastern branch, 
w hich w il l  be known as the East Side Line, will  swing to 
the northeast. passing beneath the north west corner of 
Central Pal'k, and running beneath Lenox Avenue to 
t h e  H arlelll River, under which it will be carried in  two 
tubular tunnels. It will then continue in a general 
northeasterly direction to Bronx Park. The distance 
f rom City Hall Park to the northern termi nus, both 
of the East and West Side l ines, will be about 13% 
miles . .  

While the rapid transit system will essentially pro­
vide a through express service, it will ,  of course, run 
a certai n number of local trains. The express trains  
wil l  make but few stops, and the t wo inside tracks of 
the four··track road wi l l  be reserved excl usively t"or their 
use. There will  be express stations at the most import­
ant centers only. The local t l'ains  will make use of the 
two outside tracks and wil l, of course, stop at every 
one of the forty-three stations bet ween C ity Hall Park 
and east and west side term i nals. The small n umber 
of stops and the considerable distance between sta­
tions will  enable the express trains to main tain a h igh 
average of speed and wi l l  bring the total t i llle of mak­
ing the trip from City Hall Park to the Harlem within 
Illeasurable distance of the " fifteen Ill i n utes " w h ich 
has long been the dream of the New York traveling 
pu blic. 

With the exception of that portion of the road be­
neath the present Fou rth Avenue tunnel of the Metro­
politan Street Rail way (Fig. 1), below Central Park 
( Fig. 4), and where the road passes beneath the Harlem 
River (Fig. 5), and the elevated portions of the J i nes 
(Fig. 6), the road will be carried in a steel and concrete 
cond uit of absolutely waterproof construction, detai ls 
of which are sho w n  in Fig. 1 0. 'l'he floor of the con­
duit,  or tunnel,  consists of a foundation layer of con­
crete, which will vary in thickness from 8 inches up­
ward, according to the conditions of the underlying 
material. being 8 inc hes on rock, with an increaSing 
thickness on loose and damp material. Above the 
8-inch layer will be spread a layer of waterproof ma­
terial which wi l l  be put down as fol lows :  A fter the 
8 inches of concrete h as been careful ly smoothed off, a 
layer of hot asphalt will  be spread upon it. Above 
this will be laid and rol led d o w n  a sheeting of felt. 
Then another layer of asphalt wi l l  be spread, the pro­
c",ss bei ng conti n ued until  the desired thickness of 
w aterproofing has been put down, the layers of fel t 
'varying from two to s ix according to the moisture and 
general characteristics of the  s u rrounding m aterial. 
Above the waterproofing will be placed another laver 
of concrete, in which will be set the tracks aud st�ne 
pedestals for the  steel columns and I-beams supporting 
the roof and sides of the tunnel. The steel framework 
of the tunnel is  made up of transverse ben ts consistillg 
of built-up col umns spaced 5 feet apart longitudina l ly, 
find 12 feet 6 i nches apart lateral ly. Above each bent 
w i l l  be heavy I- beams, the wall col umns consisting also 
of  heavy I- beams. The space between the I-beams of 
uoth .the wall and roof w i l l  be filled in  with concrete, 
which wi l l be s llloothed off flush with the outer flanges 
of the metal work .  I llImediately u pon the flanges and 
the outside su rface of the concrete 

, c 
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already described, it> replaced by tunnel construction 
of the ordinary type. The first of these will occur 
beneath Park Avenue (Fig. 1),  where the four tracks 
will be placed in two tunnels below the level of the 
present Fourth Avenue tunnel. T hese tunnels will  be 
excavated through the solid rock and will be lined 
with concrete or brick with a back filhng of masonry 
or concrete. The next tunnel wil l  OCcUl' where the 
east side line passes beneath Central Park, and as it 

9.-MAP SHOWING, BY HEAVY LINE , ROUTE OF 
NEW YORK CITY RAPID TRANSIT ROAD . 

wil l  l ie at a considerable  depth bel o w  the surface, i t  
wi l l  b e  necessary t o  i nstal l a system o f  artificial venti­
lation, as shown in Fig'. 4, where a vertical shaft wil l  
lead frolll the tun nel to the surface. In the shaft wi l l  
be i nstalled a powerful, electrically-driven, ventilati ng 
fan . The next departure from standard construction 
·will be at the Harlem River, where the track will be 
carried in two paral lel  s ingle-track cast-iron tubes, each 
of which wi ll be 16 feet in external diameter. As this 

_ _  5 ' 0::' _ _  
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2,000 feet of this distance consisting of a steel viaduct 
of the kind shown in Figs. 6 and 7. The approaches 
of the elevated structure will be of masuury, arid the 
steel portion wil l  consist of plate girder spans sup­
ported 0 11 plate cross girders carried on built-up 
columns which wlli  be set on the curb lines. 

As first constructed, the structure will provide for 
two tracks, but with wise forethought, the. engineers 
have provided for an enlargement of the floor system 
by means of a bracket construction (see portion of 
drawing, Fig. 7, shown in dotted l ines) which will en­
able an additional track to be placed on each side of 
the btructure. This arrangement will render It possi­
ble in the future to double the capacity on both the 

east and west side branches when the necessities of 

traffic call for it. 
We show in Fig. 3 a view of one of the most import­

ant stations on the line, namely, that at the intersec­
tion of l<'ou rteenth Street and Fourth Avenue, which 
may be taken as typical of most of the stations of the 
system. Access to the station will be had by means of 
double stairways descending from the edge of the side­
walks, one on each side of l<'ourteenth Street, east of 
Fourth Avenue, and one on the south side, west of 
Fourth Avenue. 

At the foot of the first flight of stairs from the street 
will be the ticket offices, from which the passengers 
wil l  proceed by elevated cros sings to the platforms, 
which w ill be four in number, the two outer platforms 
being for local traffic and the two inner ones for ex­
press trains. The interior of the stations wil l  be lined 
with white enameled brick, and, as they wil l  be bril­
liantly lighted with electricity, there will be none of 
the gloominess which is naturally associated with the 
idea of an undergl'ound station. 

The cars wi l l  be commodious and well lighted, and 
wi l l ,  indeed, embody all the latest improvements 
known to the electric car builder. It is probable that 
the third-rail system of electrical cunstruction will  be 
used, although, we believe, the detai ls of the electric 
installation have not been thoroughly determined 
u pon. 

The plans for the road were drawn u p  by the chief 
engineer of the Rapid Transit Commission, Mr. William 
Barclay Parsons and the con t ract, which has been let 
for a r�und sun; of $35,000,000. has been undertaken 
by Mr. Joh n  B. McDonald, who expects to have it 
completed wi thin three yeal's' time. 

.. 1 ' 1 . 
ExplosIon o£ Chlorate o£ Po tassluln. 

M. Berthellot, in a series ot" experiments recently 

made, has succeeded in bringing about the explosion 

of ch lorate of potassiu lll by operating in a special man­

nero 'l'his  compound, although it enters into different 

explosive mixtures. h as not h itherto been considered 

as an explosive body ; when gradually heated, it de­

com poses i nto chlol'ide of potass ium and oxygen, which 

lattel' is  gi ven off with disengagement of heat. M. 

Berthel lot finds that he can b ring about a detonation 

undet· ordinary atmospheric pressure and in an open 

vesse l ; it  is necessary to introduce it suddenly into a 

vessel wh ich h as been previously brought to a tempera­

ture higher than that necessary for the decom position 

of the ch lorate. The  experi menter has already brought 

about in this way the detonation of picric acid, which 

burns,  under or� inary circumstances, in  the open air. 

He takes a glass tube, closed at one end, of 25 to 30 
mil l imeters diameter ; this is fixed vertical ly  in a sup­

port and the closed end enveloped by the flame of a 
Bunsen b urner, it being heated 
over a length of 50 to 60 m i l l imeters 
until th is part of the tube is visi b ly 
red . The ch lorate of  potassi u m  has 
been prepared i n  advance by tusin� 
it in a capsule and then cooled until 
it  commences to solidify ; a glass 
rod, drawn ont to a long point, is 
dipped into tbis repeatedly, so as 
to accumulate a globule of con­
siderable size at the end of the rod. 

fi l l i ng, as tll ll!l finished off, wi l l  be 
placed a cO lll plete layer of asphalt 
and felt waterproofing !limi lar to 
that used in the floor, and described 
above. After the felt has been put 
in place, an outer layer of concrete, 
w hich wi l l  vary in thickness accord­
ing to the l Iatu re of the excavation, 
w i l l  be careful ly rammed in place. 
It wil l  thus be seen that the whole 
concrete tunnel is inclosed by a 
waterproof envelope which extends 
entirely around it. 

1 
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the rod is  introduced into it and 
the globule brougbt to within 10 
m illimeters of the bottom, care 

�: 
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C R OSS S E C T I O N . LON G I T U O I I\l A L  S ECT I O N . 

In Fig. 8 is shown the detail of 
the track construction, which is  
bui lt  into and forms an essential 
part of the concrete flooring of the 
tunnel. The 80· pound steel rail is 
carried on w h i te oak wooden blocks, 
w h ich are laid with the grain trans­
verse to the rail. The rails with 

10.-CROSS SECTION AND LONGITUDINAL SECTION, SHOWING STEEL·AND-CONCRETE 
CONSTRUCTION. 

being taken not to touch the tube 
at any point. In a few moments 
th.e chlorate becomes liquefied under 
the influence of the heat and com­
mences to drop upon the bott.om 
of the tube ; each drop makes an 
explosion ,  at the instant it touches 

their bearing blocks are held i n  
place b y  two deep channel - iron guard-rails which are 
bolted to metal cross ties embedded i n  the concrete. 
'l'he i n ner channel is  sufficiently deep to form an effec­
tive guard rail to keep the cars in line in case of 
derailment. 

The double-track subway, as shown in Fig. 3, is  i n  all 
essentials similar in construction to the four-track por­
tion, and this drawing wil l  apply equally to the west 
and east side lines. 

As we have already stated, there are several points 
at which the standard construction of t he tunnel, as 

part of the tunnel wil l  pass through the soft material 
u nder the bed of the river, the tubes will be laid in a 
casing of concrete, as shown i n  the drawing. The roof 
of the tunnel will be approximately 21 feet below mean 
low water on the Harlem Ri ver. 

Both the east side and the west side branches will 
contain a considerable amount of elevated structure. 
On the west side lines the tracks w ill leave t he tunnel 
construction at One Hundred and T wenty-second 
Sl1reet and will be carried on a masonry and stee l via­
duct to near One Hundred and Thirty-fifth Street, over 

the red· hot glass, w ith a very sharp 
noise and a wh i te H : l loke formed of chloride of potas­
siulll. This explos iou does not, however, affect that 
part of the globule remaining on the end of the rod. M. 
Berthellot considers that an explanation may th us be 
found for the explosions of chlorate of potassium 
which has been stored in large quantities in certain 
chemical works. 

. . . . ..  
AT the Pan-American Exposition at Buffalo, i n  1901, 

the buildings will be lighted up by electricity gener· 
ated by gas engines uiling natural gas. 



FEBRUARY 3, 1 900• 

Roller Boats Again. 

To the Editor of the S CIENTIF'IC AMERICAN : 

I have j ust seen a reference to the Knapp boat in 
your c urrent  issue which is  very u nfair. You say that 
the Knapp boat rollt;d 41 m iles in five days. 

The boat, having over one h undred tons displace­
ment, was rolled over 50 miles down the lake with 5 
horse power i n  10 hours' actual steaming. Nu w, you 
know that it wOll l d  be impossible to dri ve a boat of 
the present type of equal capacity at the same rate of 
speed w i t h  anything l i ke that power. Then, again, the 
Knapp boat is  not by any means at rest,  but is now 
being remodeled to carry out  Mr. Knapp's own design, 
which was departed from against his w i sh  by the en­
gineers responsi ble for the b ui lding of this boat. A 
demonstration wil l  be l tJade of the com plete success of 
this type in the course of another two or th ree months. 

SCOTT H UTCHINSON, B-.Sc. 
McGil l  University, January 8. 1900. 

An I nteresting Case o f  tbe Use of Insects as 

Food. 

In a paper read before the Biological Society of 
Wash ington, and published in  Science, New Series, 
Vol. IX. , No. 216, pages 233-247, February 1 7, 1899, and 
repri nted in t,he SCIENTIFIC A MERICAN SUPPLEMENT, 

Nos. 1209 and 1 2 10, March 4 and 11, 1899, entitled • .  The 
Economic Status of Insects as a Class, " the writer re­
ferred briefly to the use of insects as food, showing 
that they have formed articles of diet for certain sav­
age peoples since the beginning of the h uman race. 
He cal led attention to the fact that Hope, in 1842, cat­
alogned forty· six species of i n sects used as food, and 
that Wal lace, in 1854, showed that insects of s ix  differ­
ent orders were used as food by the Indians of the Ama­
zon.  He cal led attention to the l ittle book entitled 
. .  Why Not Eat Insects ?" w hich, although publ ished 
with an ostensibly serious intent, was, i t  m ust be 
feared ,  Illore or less a hoax. 

Prof. Riley';. experiments with the ed ibi l i ty of the  
Westel'll grasshopper and of  the so-cal led seventeen­
year locust must not be forgotten in this connection, 
nor yet the experi ments frequently made by school­
boys i n  t h e  preparation of a fair artic le  of lemonade by 
crush ing the bod ies of ants, dilnting with water, and 
sweetening' with sugar. 

An interesti ng note, long overlooked , has j ust come 
to the w riter's att13ntion th rough a brief reference in  
The Agricu l tural Gazette, of New South Wales, for 
Decembel" 1899. There is, in Australia, a cutworm 
which frequently does m uch damage to wheat crops, 
and the  adu l t  moth of which is known popularly as 
the " B u gong" /Uoth, fro lll the fact of its occurrence i n  
great I1 11 1u bers i n  the Bugong Mountains. The natives 
of the T U lllut  district used to send to these mountains 
and col lect the moths in t housands among the open­
i n gs in the granite rocks. 

In January and March of 1865, Mr. Robert Vyner 
visited the Hug-ong l\founta ins, accompanied by a 
. .  black fel low " known to tbe whi tes as . . Old Welling­
ton. " The tops of the Bugong MOllutai ns  are com­
posed of granite, and present a series of lofty peaks. 
Up one of these, a peak cal led by the nat ives " N U fllOi­
adongo, " MI'. Vyner and his  companion cl i m bed, t b e  
path being H O  steep and  ru gged that even wi ld cattle  
never  attempted i t .  Tne llloths were found in  great 
masses, she ltered between the rocks in deep fissu res. 
On both s ides of the ciJ as l ll s  the face of the stone was 
l iteral l y  covered wit t} the  i nsects, packed closely s ide 
by side and overlapping. S i x  bushels  of l i ving speci­
Illens could easily have been  gathered, and so abund­
ant were the remains of  former moths that a stick was 
t h rust  into the debris to a depth of four feet .  Old 
Wel l ington cooked about a quart of the moths for Mr. 
Vy ner, who fou nd them exceedingly nice and sweet, 
wi th a flavor of walnut. 'fhe " black fel lows " collect 
the moths, according to Mr. Vyner, by spreading a 
blanket or sheet of bark beneath them. The moths,  
on being disturbed with a stick, fal l down,  and are 
gathered up before t.hey have time to cra wl or fl y  
away, and are thrust into a bag. Then a hole is made 
i n  the sand and a fire made i n  i t  unt i l  the sand is  
thorough ly  heated , when the coals are rem oved for 
fear of scorch ing' the bod ies of the insects (as, in such a 
case, a violen t storm would arise, according to a S ll per­
stit ion of t he nati ves). 'l' he moths are now poured o u t  
o f  the bag, stirred about i n  the hot ashes f o r  a short 
time, and plac�d u pon a sheet of bark unti l cold. 
They are then s i fted in a net to get r id of the heads, 
the wings and legs havi ng previously been singed off. 
They are gene l'a l ly eaten i n  t h is condition, b ut some­
times they are ground into a paste and made into 
cakes. The Fpecies is  said by Mr. 'V. W. FroggaU, the 
Government Ento ltlOlogist of New South Wales, to be 
Agrotis i nfusa Boisdu val.  and t.he accoll n t  of MI'. 
Vyner's observations i s  p u b lished in a paper b y  A. W. 
Scott, M.A. , in the rare 'f l'all sact ions of tbe Entomol­
ogical Society of New South Wales, Vol .  11 . ,  for 1867-73. 

L. O. H O WARD. 

United States Department of Agriculture. 

J t itutifi£ �mtri£au. 
Science Not.es. 

We are in receipt of a p ubliCll,tion devoted to the 
phonograph and projecting pictures, entitled Bulletin 
phol1ographique et cinematographie, which is p u b ·  
lished i ll Paris. I t  is  a paper o f  considerable size. 

Dr. Schenck has been dismissed from his professional 
positions by req uest of the V ienna medical faculty for 
the .. frivolous pUblication of scient ific matter." Of 
course this referred to Dr. Schenck's alleged discovery 
of a method of predetermining the sex of offspring. 

In 1899, 107,415 cabin  and 303, 762 steerage passengers 
landed at the port of New York. 'fhe North German 
Lloyd brought 19, 769 cabin passengers and 53,646 
steerage passengers in twenty· nine trips, w h i le the 
Cunard line brought 19, 045 cabin passengers and 20,853 
steerage passengers in s ixty-t wo trips. 

Tlie ol ive crop of France, I taly and Spain is practic­
al ly a fai lure. As compared with an average crop, 
it w i l l  hardly

'
reach 30 per cent, in the opinion of well­

informed j udges.. 'fhe Italian olives are the greatest 
sufferers from the pest to wh ich existing conditions are 
d ue, southern France being also affected, and Spai n 
in some local i t ies. 'fhe damage is wrought by a fly 
which deposits its eggs in the green fruit. 

The Italian government has recently become very 
strict i n  issu ing passes for m useums, etc. , to students. 
l!'ormerly it  was not very difficu lt  for foreigners to ob· 
tain free passes for the inst i tut.ions wh ich they were 
goi ng to visit a great deal, if they were artists or stu­
dents, but  now they m ust present certificat,es from the  
director of some govern ment art institution or some 
docu men t which will show that they are entit led to 
the courtesy. A s  the ad mission fees are not large, 
r ules of t h is kind should not be obj ected to. 

Five hundred thousand young trees from 3 to 20 feet 
tal l  wel'fl chopped do w n  to supply the C h ristmas trade 
of New York. These trees come from the Adirondacks, 
Maine, New Jersey and Connecticut. The amount of 
plants and flowers sold in  N e w  YOI'k is  est imated to be 
in the m i l l ions, i ncluding half a mi l l ion violets, 200, 000 
roses, 200, 000 carnat ions, 1 00,000 l i l i es of the val ley , 500, -
000 misce l l aQeous plants, 100, 000 bunches of ferns, 4, 000 
cases of hol ly,  500 cases of mi stletoe, 200 cases of prin­
cess pine, 500, 000 yards of garlands and 750, 000 wreaths. 

At the Moscova, on the retreat from Moscow,  the 
French lost 30, 000 men ; at the battle of Leipsic in  1813, 
the French losses were 65, 000 in three days. At A us­
terlitz the French lost 28, 850 men ; at Ple vna, 18,000 
to 20,000 Russians were k i lled and wOllnded. At 
Gravelotte, the German loss was over 20, 000, and the 
French loss 19, 000. The aggregate of the losses at the 
battle of Stone River in  the American civi l  war was 13,-
249 on the Federal side, and 10, 266 on the Con federate 
side ; at Get,tysburg, a l arge n u m bel' were kil led and 
14,497 wou nded on the Federal s ide, while the Con­
federates lost 2,592 dead and 12, 760 wounded . From 
th is  i t  w i l l  be seen that the casualties of the British 
army in South Africa are not excessive. 

A rad iometer for measuring the heat radiation of 
t h e  stars has been tested at the Yerkes O bservatory. 
The  instru l ll ent  i s  the o utcollJe of the work of Mr. E. F . 
Nichols, of Dartmouth Col lege . It consisted of a sus­
pension system formed of two m ica disks, each 2 HI lIl . 
diameter, b lackened on the face, and supported by a 
l ight cross arm on either side of a thin glass staff, h ung 
by an exceedingly fine quartz tiber in  a partial vac­
U U ll! . Both vanes were ex posed to the radiation of 
t h e  sky at the focus of a s i lvered glass mirror of 24 
inches aperture, fed with l ight by a siderostat outside. 
The rays entered the rad io illeter through a small win­
dow made of fl uorite. With the apparatus so ar­
ranged, a deflection of 0 ' 1  Hl ln. would be given by a 
candle fifteen mi les d istant, neglecting loss by reflec­
tion and atmospheric absorption. 'l' he  results obtained 
showed that stel lar heat radiation was distinctly de­
tectable. 

We have received Part II. of the 19th Annual Report 
of the U nited States Geological Survey. It contai ns  
fi ve papers, . .  Physiography of the Chattanooga Dis­
trict, i n  Tennesbee, Georgia, and Alabama, "  by C.  W. 
Hayes, which sets forth the results of a study of a re­
gion in which several d istinct types of land surface 
are characteristical ly developed under such conditions 
that the part taken by the several factors can be fairly 
well d eterllJ ined.  The second paper, .. Principles and 
Cond it ions of t h e  Movements of Ground Waters ,"  by 
F. H. King, contends that the water which occupies 
the interior of the earth's crust is l i ke that of the ocean 

and atmosphere, constantly in motion. These motions 
are at once n umerous and extended and very cOlIlplex, 
and are brought together and discussed u nder th ree 
categories : gravitational, thermal and capi l lary. The 
t h i rd paper, . .  Theoretical Investi�ation of the Motion 
of Ground Waters, " by C. S. Slichter, relates to i nvesti­
gations of general problem of t he flo w of wat.er through 
porous soi ls  or rocks. The fourth paper is entitled 
. .  Heology of the Richmond Rasin ,  Vir�inia," by N. S. 
Shaler and J. B.  WoodwOI't h .  'l'he final paper is 
.. The Cretaceous Formation of  the Black Hi l l s  as In­
d icated by the Fossil Plants," by L. F. Ward with the 
aid of collaborators. 

Elee'rleal Note •• 
In the experiments which have been carried on in 

South Africa with the Marconi system in wireless tele­
graph y  it  was found that cannonading bad no effect 
on the sybtem. 

Twenty sets of the Marconi apparatus will be in­
stal led on our warships. The first charge for each �pt 
wi ll be $500, and an annual rental of $500 per set w i l l  
be paid t o  the company. 

An international street railway congress will be held 
at the Pads Exposition i n  Septem ber, 1900. The In­
ternational Street Railway Association has selected 
Paris as its meeting place in  1900. 

Signals have been sent by wireless telegraph tbrough 
a suite of seven rooms, the doors of which were closed. 
They were transmitted through a telegraph switch­
board contai ning both dead an d l ive wires. 

The use of electrical equipment at many army posts 
has resulted in the creation of a n e w  grade of Elec­
trician Sergeant  to meet the demand of the service, 
and a school for their instruction is in existence at 
Fort Monroe, Va. 

A submarine cable from Cape Town has been laid 
to St. Helena, and the cable was landed on November 
23, 1899. The present tariff is $1 .70 per word, but on 
the final  completion of the l ine ,  the rate will  be 97 
cents to England. 

The first Chinese electric rail way has been opened, 
and connects the Pekin Railway station and the 
south gate of the capital. The Chinese have not any 
very serious objections to electricity, as i t  does not pro­
fane the air as does the locomotive, which irritates the 
spirits of the water and ail'. 

A hurglar has been caught in London, and accord­
ing to t h e  English Electrical Engineer, among his im­
plelllents of trade wa� found a portable electric light 
set. It was undou btedly intended to be used in h is 
b usiness, as it could be easi ly switched on and off, and 
there would be an entire absence of odor. 

In  the laundry of an insane asylu m  at Pontiac, 
Mich . , electric i rons instead of gas irons have 
proved to be peculiarly adapted for insane asylum 
service, where most of the work is done by the pa­
tients. There is no chance of their  sett ing anything 
on fire with the i rons, and as the i rons are kept at an 
even temperature, they do not require the exercise of 
j udgment in changing them. 

Lieut.-Commander J. C. Colwell, United States 
n aval attache in London, witnessed at Yeovil ,  on 
Jann ary 1 7, the test of an invention which has been 
offered to the government for steering torpedoes and 
s u bmarine craft by lIleans of a wireless electrical de­
vice on the l ines of the Marconi system. The inven­
tion, however, i s  not in any way connected with Mr. 
Marcon i.  Lieut. -Commander Colwell was m uch pleased 
with the experiment, w h ich demonstrated that the 
principles were correct. 

The Marcon i  system will  be used in the course of a 
few weeks on the lIlai l steamers between Dover and 
Calais, and also on the mail steamers between Folke­
stone and Boulogne. The vessels when i n  mid· Channel 
or half an hour frolll either French or Engl ish shores, 
will  have telegraphic communication with either .side. 
No messages wil l be accepted frolll the p ublic, and the 
system w i l l  be used only for the service. One pole 
erected at Dover wi l l  cOlll mand both fleets, either in 
crossing the Channel ,  or  in port on the other side of 
the water. 

In the Cincinnati Zoological Garden, electricity is 
employed for guard d u ty. A fence of fine wire mesh 
about eight feet h igh surrounds an inclosure in which 
there are a n umber of fin e  game birds. It was fou nd 
that rats, cats, etc. ,  c l imbed over this s o  that two cop­
per wires were stretched all around the top of the 
fence about an inch and a half above it  and some dis­
tance apart. A switchboard was put on thE' side of an 
attendant's honse and at dark the watch man turns on 
the electric cU l'rent, which is suppl ied from the eJectric 
light wires. The s i lent watchman accomplishes re­
markable results in ki l l ing the predatory animals. 

A system of electric train l ighti ng iu Ilse on the  
Paris, Lyons, and Mediterranean Rail way has a dynamo 
provi ded on each carriage, arranged w i th  i ts  ax is  paral­
lel to the rails, says The Engineer. A frict ion wheel  on 
a prolongation of  this axi s  is pressed against oll e  side 
of a running w heel. In this way the mot ion of the 
wheel is transmitted to the dynamo. Between the 
dynamo and the axle which d rives i t  a friction c lutch 
is provided. consisting of carbon brake blocks pI  es�­
ing on a bronze disk.  'fhe pressure of these carbon,; 
on the disk is such that s l ipping only commences when 
a curren t  of 28 amperes at about 16 \'o l ts  i s  being gen­
erated by the dynamo. This correspon ds to a speed 
of a bo u t  30 lII i l es per hour. At any h i gher speed sl ip­
ping occurs, the idea being that the speed of th e 
dynamo "hal l not increase, as an increased speed would 
also corr�spond to an increased torque.  The dynamo 
is used to charge a battery of accu m ulators, .which 
supply l ight to the train when it is stationary or only 
going at a slow speed. 



THE IBIS. 
BY PROF. CHARLES F. HOLDER. 

The spectacle of the ibis so thoroughly at home in a 
pool within the corporate limits of Los Angeles, Sout,h­
ern California, is suggestive of the mild winters of that 
region, as these birds, as a rule, are confined to the 
tropics or their immediate vicinit y. The birds shown 
here were introduced some 
years ago, and soon be­
cam e  perfectl y  d omesticat­
ed, l iving among the great 
clumps of tule, apparent l y 
perfectly contented. 

This is the glossy ibis, 
found in tropical regions 
and in Mexico ; and while 
it is  au attractive and 
graceful  creature, it  has 
not the beauty of color 
possessed by the scarlet 
ibis of South America, 
which Audubon believed 
he saw in Louisiana, but 
which has never been ob­
served there since. The 
glossy i bis is common in 

Mexico in summer, re treat­
ing to m ore congenial 
climes i n  winter ; yet as 
suggested, the winters of 
Southern Cal i fornia appar­
entl y do not trou ble the 
birds shown in the i l lustra­
tion. 

T h e  color of th is species 
varies with age, this being 
�o marked that d ifferent 
names have been given the 
d ifferent birds, as glossy 
i bis, green and gray ibis.  
'l' h ere is  no difference in 
p l umage between male and 
female. The lat ter is a l it-
t l e  smaller than the male. In the adult bird a dark 
chocolate hlle pervades the neck, head, and part of the 
back, while the wing coverts are darker and dashed 
with green ; the tai l is glossed with purple and green. 
The beak is dark brown with a touch of purple, and 
around its base, including the eye, i s  a naked space 
that gives the impression of a face. This is colored a 
grayish green ; the legs and feet are a lso of this color. 
'fhe bird is  about two feet in length, and its position in 
the water or as it  stands among the tules is at once 
d ignified and graceful , 
well shown in the ac· 
c o m  p a n  ying ill ustra­
tion. The young lacks 
the glossy sheen which 
cnaracterizes the adult, 
and is more mottled. 

The so-cal led sacred 
i bis, and the fact that 
i t  figures extensi ve ly in 
the l iterature and reli­
I!'ion of the a n  c i e n t 
]!;gy ptians, h as g i v e  n 
the group more than 
ordinary i nterest. The 
sacred species is Ibis 
rethiopica, a strik i n g  
bird, being pure white, 
t h e  disconnected barbs 
of i ts p l u mes a purple 
b l ack.  'l'he head and 
neck are naked, t h e  lat­

ter being black. Travel­
ers on the Nile always 
have the sacred ibis 
pointed out by those 
who " personal l y  con ­
duct, " b u t  the bird seen 
is the buff-backed ibis,  
the real sacred ibis hav­

ing long ago disapppar­

I'd from the Lower Nile, 
c o n fi n e d  now to thp 
region south of K h l1,r. 

toum.  There is very 
good reason to believe 
t h a t  the sacred ibis  
n e \' e r  was found in 
��g\' pt or N ubia except 
I II t h e  case of a fe w i ndi­
v id uals, the vast n u m ­
bers in  t h e  tombs being 
explained on the theory 
that the Egypt ians i m ·  
ported them . 

'tieu tifit �iueritau. 
teeted in Alexandria. Dr. A. H. Adams writes : .. Every 
street in Alexandria ill full of them. In certain respects 
they are useful ; in others troublesome. They are use· 
ful because they pick up all sorts of smal l  animals and 
the offal thrown out of the butchers' and cooks' shops. 
They are troublesome because they devour everything ; 
and dirty, and with difficulty prevented from pollut· 
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ing in every way what is clean , and what is not given 
to them." The i;>irds apparently are protected , as are 
the buzzards in Charleston ; those roosting about the 
market place do not add materially to the cheerful­
ness of the $urroundings though they are of undoubted 
value, and in some towns evidently cheaper than a 
system of se wers. T housands of mummified birds are 
found in Egypt and the bird frequent ly  figures in the 
sculpturing of this country, and evidently for some 
reason made a strong impression u pon the people . 
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Hermopolis was th e patron city of the ibis, and it was 
imported into Italy in early times and kept at the tem­

ples of Isis, the em blem of Thoth , the secretary of 
Osiris, and supposed to record the deeds of the dead, 
thus explaining the presence of its figure upon so many 
monuments. 

To see the bird to·day it would be necessary to go 
far into tropical Africa. It 
nests near Khartoum in 
September, according to 
Dr. Vierthaler, forming 
the nests in the mimosa 
trees which are surrou nd ­
ed by marshes . As many 

as th irty nests, constructed 
of course with t wigs al l d  
lined w i t h  feathers and fine  
twigs, have  been coun ted 
in a single tree. Three, 
sometimes four g l' e e n i s h  
white egl1'S are laid ,  about 
the s ize  of  those of a duck. 
The birds from long' ex­

emption from interference 
pay little or  no attention 
to the n atives, moving 
about among them and 
near thei l' flocks without 
fear ; but they avoid the 
white man and lead him a 
long and general ly fruit­
less chase. 

• • •  
A PORTABLE S E A R C H· 

L IGHT FOR FIRE DE · 
PARTMENT USE .  

The search-light has been 
found of the greatest pos­
s ib le  use in navigation. in 
warfare and for spectacu­
lar purposes . It has never 
before, we bel ieve, until 
now been pressed into ser­

vice as a means for saving l i fe. Our  engraving repre­
sents a new portab le  search· l ight which the New York 
Fire Department has ha d installed as a part of the 
equipment of En gine Company No. 20, on Marion 
Street, in the heart of the d rygoods district. At first 
s ight the apparatus resembles the ord inary fire enl!'i ne, 
and, in fact, i t  was bui l t  by the La France Fire Engine 
Company, of Elmira, N. Y. It i s  intended for use at 
fires at night, or w here the smoke is very dense. as the 
l ight penetrates the smoke eas i ly  and enables the fire · 

men to save life and put 
out the flames much 
better than with lan­
terns. 

The boiler is of up­
right t ubular pattern 
and drives a Forbes up­
right engine with 5 X 5  
cyl inders, which at a 
pressure of 100 pounds 
makes 600 revolutions 
per minute. There is 
an independent Blake 
du plex feed pump, and 
there is a t o-gallon feed 

tank. T h e  engine is 
di rect·connected to It 
Bullock ironclad multi ·  
polar Illl1rine type gen­
erator, and the current 
is  furnished at a pres­
sure of 80 volts, each 
l ight taking 35 am peres 
of current. There is a 
flywheel between the 
engine and the gener­
ator to assist in making 
t h e  motion regular. 
There are two search­
l i ghts of the Ru�h more 
lllarine pattern, of 6,000 
candle power each, t he 
barrels being 18 inches 
in diameter. They are 
carried on each side of 
the driver's seat . The 
usual means are pro­
vided for turning them 
at any angle, and spe­
cial care is taken to pro­
vide means where by the 
vi bration is taken u p. 
The search- l ights can 
be removed from the 
pins which secure them 
at the front of the ap­
paratus, and they may 
be placed on portable 
standards which are 

The buff· backed spe­
cies is very.common , and 
was formerly, m ore than 
at present, employed as 
a scavenger, and pro- WEW YORK'S LATEST FIRE FIGHTER-THE PORTABLE SEAROH-LIGHT PLANT AT WORK. carried at the rear o f  
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the boiler along with the cables. T wo reels  of double 
flexible conductor cables carry 200 feet of cable, and 
the connections are io'O arranged that there can be no 
confusion as to positive and negative. One of the 
search-lights is provided with lenses w hich throw a 
square beam of light on the face of the building, while 
the other i s  an ordinary reflecting search -light whose 
rays may be converged or di verged at wil l .  The light 
is controlled by block s witches and a rheostat, w hich 
is situated behind the driver's seat. Weston ammeters 
and vol tmeters are provided in order to enable the 
electrician to obtai n readings at all times when the 
current  is being generated. T here is l ittle doubt that 
t he mach i ne w i l l  prove of great value in many cases 
w here at present the fac i 1 ities for l ighting are very in­
adequate, such, for instance, as at fires on ships. The  
apparatus may be run out  on a pier and one of  the 
great lam ps mad e to project the light i nto the hold, 
thus enabl ing the fire lllen to conduct their sal vage 
operations with more i m mediate chance of success. In 
searching ruins for bod ies t h e  lamps wil l  also prove of 
great use. Smaller incand escent l ights wil l  be carried 
in time for use in cellars, etc. The portable search­
l ight plant has been a favorite  su bj ect of study with 
Fire Chief Croker, and the results of the new experi­
ment will be looked for with in terest. 

• .  I "  
NEW EXCAVATIONS AT CARTHAGE . 

Since t h e  month of Jan uary of last year, some im­
portan t excavations have been made at Car thage, in 
ground never before explored . It  was M. Gauckler, 
the learned director of the antiquities of Tunis, who, 
after obtaining the consent of the owners of the land, 
began the work according to  a definite p lan , before 
bringing to light a necropol i s  of the Punic  epoch. 

The site of the exca\'at ions is s ituated at  the base of 
Bordj- Djedid Hill and i n  proximity to the restored 
c isterns. The sea is not " ery far distant, and the  
present trench is  contiguous to the land in  which 
Father Delattre discovered so many tombs in 1894. 

As M. Gauckler had foreseen would be the case, 
there were at once found various su perposp.d ruins of 
stru ctures that corresponded to su ccessive civi l izations 
which h ave passed over Carthage. In the first p lace, 
t he debris of the Christian city at t h e  epoch of 
Theodosi us, then, underneath, the remains of the city 
of the Uppe r Roman Empire, the epoch at which it 
attained its greatest splendor, and, in aggrandizing 
i tself, constructed its houses u pon the necropolises of 
Phenician Carthage ; and, fina l ly, the debris of the 
purely Carthaginian c iv i l ization of  the  s ix th  and sev­
enth centuries before o u r  era, an epoch very curious 
by reason of the affinities that it presents with Egypt 
on the one hand and w i t h  Assyria on the other. 

At the first Llows of the pick, the d iscoveries were 
i mportant. Under a great mosaic wh ich 
served as a facing to a struct u re of t.he Ch ris­
tian epoch , M. Gauckler I'ame across one of 
those curiollS places of conceal ment in 
which the last votaries of paganism often 
endeavored, w ithout al ways succeed ing, to 
protect their idols against destruction by 
Ch ristian iconoclasts. It was a walled vaul t" 
and was full of various debris that covered 
a collection of very val uable objects of wor­
s h i p. I n  the first place, there was a slab of 
w hite marble bearing a dedication to Ju piter 
Ammon signed by twelve priests, having at 
the ir  head a grand mistress of the rites (Mater 
Sacrornm);  and then, at the bottom of the 
vault, four w hite marble statues, th ree of 
t hem w611 preserved , one represen t ing the 
Greek Demeter (Ceres Af l·i cana). who re­
placed Tanit, the Phenician goddess, and 
t w o  others, perhaps represent ing a Cane­
phore and a Core in the act of walk ing. 

All these statues were of very careful  work­
manship and were touched up with paint  
t hat gave vigor to the marble. 

At. a depth of about twenty· five feet, M. 

j ( ieu tifi( jtUtti(lu. 

DEMETER. CANEPHORE . 

Gauckler came across the first tombs, the origin of 
w hich dates back to the seventh and eighth centuries 
before our era. They were s imple ditches dug in  8and 
at the bottom of a well, or funereal chambers con­
structed of large bond- stones. Several of them con-

FEMALE AND FUNEREAL MASKS. 

tained terra cotta masks .  having a grotesque and real­
istic expression of a striking effect. and were doubt­
less placed in the tombs in ordel' to frighten such 
spirits as should tro u ble  the repose of the dead. 

Nearer to the front . of the trench there were ct is-

POTTERY . 

A BYZANTINE BASILICA UNEARTHED AT CARTHAGE . 
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covered some richer tombs that contained silver 
jewelry, collars of beads of glass or precious stones and 
a few gold rings. 

The richest funereal objects were found in two 
vault.s constructed of very regular flat stones and 
closed by a flagstone. The interior was covered with 
a stucco as white as snow, and the cei l ing was lined 
with cypress wood. The skeletons lay rlirectly u pon 
the floor, adorned with their jewels and surrounded 
with pieces of pottery of all sizes. 

In another tomb .was found the skeleton of a woman, 
pro bably . a priestess, holding i n  i ts h ands a bronze 
m irror and cYlnbals of the same metal. It had numer­
ous  bracelets of glass beads on the arms and several 
gold rings on the fingers, and, on the neck, a superb 
massive gold coliar composed of forty elements, and 
enriched with hard stones. 

There was, in  add i tion, a second col lar, of  s i l ver, a 
large flagon of enameled earthen ware, painted disks 
of ostl'ich eggs, a la lll p with two burners, and various 
other obj ects. This  constituted the most complete 
collect ion of funereal objects that has been found in  a 
necl'Opolis. 

The most curious finds made in  other graves con­
sisted of terra cotta molds representing fishes, ibises 
and masks, but of a different kind from the grotesq ue  
masks. These are  figures of  an enti rely Egyptian 
sty l e  as regards head-d ress and type of face. 

There has also been discovered a jade cylinder of 
Assyrian origi n representing the god Marrl uk strangling 
an ostrich. 

At present the excavat ions are being carri ed on in a 
region of a very different archreological character from 
the preceding. They have j ust. brough t to light a 
Byzantine monastery, the most i m portant part of 
which is already exposed . It cOIlJ prises a rich bas i l ica 
with five naves su pported by col u lllns of val uable 
l I Iu l ticolored marbles. The floor is entirely paved wi t h  
well  preserved mosaics. 

Alon g s ide of the basilica, properly so cal led, extends 
a hexagonal baptistry, a chapel with a martyr's 
tomb, a n  atri u lII set apart for ablu tions, and vestiaries 
and different chambers of less certain functions-the 
w hole paved with mosaics of very varied designs. 

This  monastery was establ ished directly  in  the center 
of the an cien t Phen ician necropolis, and nothing is 
more curious than to find upon the ground now being 
excavated the inter-mixture of structures so diverse. 
which are distri buted over a period embracing more 
than fourteen centuries. 

All these discoveries do great honol' to M. Ga uckler, 
who has l tJade h i s  reSt arches in a very methodical man­
ner, and it is but j ust that they have been crowned 
with su�cess. 

Thf> st atues, jewelry, p otter'y a n d  mosaics derived 
from these excavations are now on exhibition 
at the Musee d ll Bardo. 

For the above part icu lars and the engrav­
ings we are indebted to Le Monde Ill ustre. 

. . . . .. 

Protection of CaJUornia's Big TI·ees. 

Steps are being taken to preserve th e 
f:Amous Calaveras grove of big tree�, which 
will probably pass into the hands of  a lar�e 
lumber fi nll which h as secured an opt ion 
on this fam ous grove. It is the inten­
tion of the new possessors to build large 
sawmills in Calaveras County, and they 
will then turn a l l  of the large trees. which 
h ave been made o ll e  of the points of 
i nterest to v is itors, i nto l u mber unless some 
i mmediate steps are taken to save th em. 
Various c l ubs and associations i ll Ca l i ­
fornia are doing the ir  best to save the  
great trees, which are falllous  al l ovel' 
the world. It is urged that a national 
park would be most desirable at this point, 
as has been done in Mari posa and Tulare 
COll n tie�. 

PHENICIAN TOMBS. 
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THE PROPOSED PNEUMATIC BALANCE LOCKS FOR 

THE ERIE CANAL. 

The principles upon which toile [lneuUJatic balance 
lock is constructed are very simple, and way ue illus­
trated by the e:rperiment.s showll in the accompanying 
diagrams. If an im'"erted tumbler be held in a verti· 
cal position and pushed downward into a pailJ of 
water, the water, as everyone knows, will rise only a 

small distance within the tumbler, the elasticity of the 
contained air serving to exclude it. If all downward 

pressurtl be removed. and care be taken 10 maintain 
the tumbler in a vertical position, it will float. [n this 
condition the air within the tumbler is compressed, 
and the pressure will depend upon the weight of the 
tumbler and. the area of the surface of the water can· 
tained within it. If we take another inverted tumblM, 
similar in size and weight to the former, and depre�ij it 
in the wat.er. at the same time tilting it slightly, so 
that the contained air can escape and the water enter 
until only a.n inch or so of air space relUains. and if we 
connect the air·space in the tumblers by a U·pipe. as 
ill Fig, 1,we have exeloplified the principlesou which 
the balance lock operates. 

Ir a weight be now placed on the elevated tumbler 
it will begin to descend. driving the air through the 
U·pipe into t,be depressed tUlUbler and causing it to 
rise, until the positions are reversed. as in Fig. 2. If 
the excess weight lJe transfel'red to the other tumbler, 
tbe air will be forced back through the tube and the 
tumblers will assume their former relative pOlSi· 
tions. If,. however, we wish to secure the tumblers 
in the positions, Fig. 2, we can do so by admitting wa­
ter into the bend of the U·tube, as shown in Fi!;. 3, 
for we shall then find that even if we transfer the 
weight to the elevated tumbler, it will fail to lower it, 
the watel' in the tube preventing the flow of the air. 

If, now. we wish to make sure that the elevated tnul­
bier shall waint.ain its position at. a predeterruined 
hei.zbt, we can provide a stop above i t as: shown, and 
introduce compressed air below it by H1(>ans of a pipe 
(see Fig. 3). In this condition the Ilifference of nil' 
IJressul'� iu the two lumblers willue shown by the djf· 
ft!rence of elevat.ion of the water in the two legs of the 
U·pipe. nnd if thert:t is no leakltg'e of ail' in the pipe�, 
the tUltlblers will remaiu iu these relative positions in­
uefinitely, even though the weig-ht be changed frOID 
the depressed to the ele\'ated tumblel's as in Fi,!!'. 4, in 
which ca!:!e all that is necessary to reverse the positions 
i.s to shut ott the compressed air supply, and let the 
watel' out of the U·pip�, whereupon the air will begin 
to fir)w and the tumblers will assume their new posi· 
tions. 

The simple principles above illustrated have been 

.P 
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the type with which we are all familiar. The vertical 
distance is overcome in short lifts, aDd hence lDany 
locks are required with a consequent long delay in the 
pa&:;age of boats. Thus at Lockport there are five 
locks with an average lift of aQout 11% feet. and it 
takes a con pie o[ hours for a tow of five boats (four 
barges aud a stealller) to pass through. At Cohoes, 
again. sixteen locks with an average lift of about 9 feet 
Me necessary to raise the boats frow the Mohawk 

DIAGRAM ILLUSTRATING PRINCIPLES OF OPERATING 

THE PNEUMATIC LOCKS. 

River (0 the upp(>r level. anti here. in busy times, it is 
estimated that half a day is consumed in the passage of 
11. tow. A plleumatic lock will save ill thue and towage 
the equi\'alent of one·eight h of a cent a bushel ill the 
freight charge an all east-bound grain, 

Referring to the drawing of the Cohoes locks on the 
frollt page, it wilt be noticed that tha upper level of 
the canal is carried by a steel aqueduct up to and be· 
yond the edge of the high banks of the river. Here it 
terminates in two mouths closed by [(ates, standillg 
vel'tically 144 feet above the rh·er. Immediately below, 
and in l ine with the upper level, are excavated in the 
bed of the river two great pits, each about 50 feet wide. 
320 feet long, and 175 feet deep. In each pit is placed 
a huge rectang-ular caisson, whose dimensions are some-

utilized by Ch auH­
cey N. Dutton. a 
civil engineer oC this 
city. in the operation 
of a systelll Imown 
as the Pneumatic 
Bala.nce Lo cks. 
whieh I\re de,Bignetiw 
raise or lower quick· 
Iy the largfist sea­
�oing \Tessel at a ISin­
gle lift through vel'­
tical distances of 100 
feet or over. On our 
front page will be 
fouod illustrations of 
two sets of 10cl.-:s of 
this type

' 
which it is 

proposed to build on 
the route of the El'ie 
Canal, one at Lock.­
port, near Lake Er ie . 
aod the otber at Co­
hoes. the eastern ter­
minus of the cana.l. 
The f o  I' III e r locks 
are to have dimen­
sions to suit the 
8ize of caual. boat 
adopted. and an ex­
treme lift of G2Yz 
feet. ThE! C o hoe s 
locks wiH have the 
same length, breadth 
and draug'lit. but the 
ext r e III t;I lift will 
reach the extraordi­
nary height of 144 
feet, or lUauy tillles 
:\..; lUuch as the t'X· 

\ rel lle lift of the loft-

TRANSVERSE SECTION THROUGH COHOES LOCKS. 

it'st locks now in existence. Our drawlnJ!'s a.re made 
froU) the pla.ns ndopted by the Canal Board and 
represent thi� I{rl:'at work as it will appear when cow­
pleted. The present series of locks of the old type at 
t.he�e two places include the hpaviest lifts on the Erie 
Canal, nnd to!;ether they make up over two·thil'ds 
of the total ri�e of about 572'9 feet from the Hudson 
River to Lake Eri�, 

The lock. at present in use in the Erie Canal are of 

what sllIalier than those of the pit. 80 as to allow it to 
move vertically within the latter. In the cross, sec· 
tional drawing �iven hel'ewith the pits are indicaterl 

hy the I(>tters W lV. and tll(> caiFtl:lons hy A and B. 
A bo\'e the roofs of the caissons are carried t.n.nks. F F. 
which are 32 feet wide, 12 feet deep, and R15 feet long, 
and whose mouths are closed with watertight gates. 
similar to the gates, L, that close the mouths of the 
basins at -the upper level. 
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Now the bottom of the caissons being open and the 
I'oof and sides airtight, it follows that when they are 
iwmerseu in the p its they will Hoa.t in the same way 88 

the tumblers in the pa il of water, and if the air·space 
in the two caissons be connected by piping, thpy will 
balance each other. In the sectional view, the caisson, 
A. is shown raised to its full height of 144 feet; the sur· 
face of the water in the tauk, F, is at the flame level as 
the water,in the upper canal, and a barge is shown ill 
the act of entering the tank. The caisson. E, is in the 
lowerf'd position and the lDouth� of its tank, D, are 
open so that it connects with the Mohawk River, and 
barges can enter and leave it. 

The air-space in the caisson, A, is connected by flexi­
ble pipes, a, a, and an eJUerg-ency valve,�.r; with the 
right hand leg, 2, of a hUg'e U ·pipe. K, K 10 feet in 
diameter. and the air·space in the caisson, B, connects 
through the flexible pipes, b, b, and elDp.rgt'ncy valve, 
Q, with the othel' lp.g, 3, of the U ·pipe. Water is fed to 
and wasted from the bend of the U-pipe through the 
pipe. 4., by way of the a·way valve, R, a.nd compressed 
air is led in froUi an acctlllluilltor, D, by the pipe, p. by 
wa.y of the valve. 8, which introduces the air to leg 2 
or Jeg 3 of the U-pipe, as desir�d. 

The great caissons are maintained in a true vertical 
and horizontal position by means of massive vertical 
braced {!uides, E, E, and horizontal rolling shafts, e, e, 

which extend the full length of the caissons one on 
each side, and are provided cach with four big gear 
wheels whieh engage vertical rneks, p, P. on the gnides 
and on the caissons. The rolling shafts are heavy 
built·up steel tubes, 4 feet in dia1lleter. and of great 
rigidity. and they serve as a positive parallel 1lI0tion 
to keep the caissons absolutely level and prevent 
any tendency to rocking or binding in the water 
pits. 

The operat.ion is as follows: Let U!'l suppose that 
the caisson, B, is elevated wiih its tank. F, registf'ring 
its gate with a gate, L. of the upper level. If an 
excess of water be adlllitteci to the tank. F. over 
that contained in the tank of the now depressed 
cai!'soD, A. so that the f.:)fIller will be heavier. the 
latter will begin to rise and caisson. B, to sink, the 
air passing by way of the pipe. b, the U-pipe. K. a.nd 
the pipe, a, [row caiissoll, B, to caisson, A. When A 
has reaehed the upper le\T�I, as shown in the cut, it 
becomes necessary to lock it io position and prevent 
the air frolll flowing back through the pipes. This is 
done by opening the valve, R, and admitting water to 
the V-pipe, as shown iu the sectional drawing'. If 
DOW there were no change of temperature or of baro­
meter to affect the pressure of the air in caisson, A, 
and no po!'sibility of leak:!}, the caissons would remain 
in the elevated. position indetinit(>ly; but siuce the air 
pressure in the ca.isson ma.y fall, it is necessary to se­
cure the caissons 1n place before the gates of the 
mouths of the tan k and the upper level are opened 
and the transfer of vessels made. This is done by 
openiog the valve, B. aod allowing an excess pressure 
of air to eot(>r the cailSson. the pressure being derived 
from an accumulator. D. It is evident that the amount 

of pressure in the latter way be varied by intro­
ducillg' more or Jess water into the acclllllulator 
tank, T. When the exchange of boats has been 
accomplished, the gates are closed, a foot more of 
water is admitted to the elevated tank than is 

c o n t a i n e d  in the 
Jower tank, the water 
valve, R, is opened, 
allowing the watel' to 
drain out of the U· 
pipe t h r o u � h the 
waste pipe, 0, and 
the ai r at once be· 
gins to flow rrOlD the 
caisson. A, to cais· 
son, B. the former 
descending and the 
Jatt('r rising to its 
new positioll. 

,V hen the new Jocks have been installed at Lockport 
and CohOf's, it will take altogether about ten IlIinutes 
to make the transfers of a tow of barges at each of 
these poi nts. 

Although the system as installed on the Erie Canal 
will handle only canal boats and vessels of limited size 
al.ld draught, anyone who is acquaiuted wit.h civil and 
mechanical strnctural work will see that there is no 
reasonable Iilllit to the size of t.he locks that could be 
constrncted, or to th(> height, of the lift. As compared 
with hydraulic locks, this systeru floats the huge 
weight instead of concentrating it in one point., and it 
is not handicapped by having to raise the dead weight 
of a ponderous colnmn of water. The air column 
within the cai!:'Son. however high it may be. do(>s not 
reduce the efficiency of the syst,em by adding to the 
weight handled. It would be quite possible, Cor in­
stance, in the unlil{ely event of the ship canal bping 
built on the route of the present Ede Canal, to oon­
strnct pneumatic locks at Cohoes that would lift the 
704-foot liner" OCI:'anic" with as much ease. in spite of 
her 28,000 tons dead we1ght. as the Cohoes locks will 
lift a. canal boat. 
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AN EARLY REAPING-IIACHlNE. 

After having been hidden away for more than half a 
century in a barn near Spencertown, N. Y. , Enoch 
Ambler's curious old mowing-machine has again seen 
the light of day at a county fair. Although it was 
patented as early as December 23, 1834, it was not the 
fi l'st apparatus of its  kind ; for O bed Hus�ey, on De­
cember 31, 1833, and Cyrus McCormick, on June 21, 
1834, as well as others before them, had taken out  
patents on similar contri vances. And although it 
appears not to differ material ly from the contem­
poraneous Hussey and McCormick reapers, the old 
Am bler machine, merely on account of its age, is of 
su fficient interest to warrant a brief description. 

The frame of the machine is supported by a single, 
central driving-wheel, spiked to prevent its slipping 
and connected b y  gearing with a h orizontal pu l ley. 
By means of a belt passiug around the pulley a vertical 
sbaft is dri ven, which, at its lower end, is provided 
with Ii crank to reciprocate a cutter- blade which, it 
will be  o bserved, is straight and not serrated and is 
mounted between the upper and lower sections of 
double fingers carried by a finger-bal'. The cutting 
i m plements extend seven feet from one side of the 
machine. As the horses pull the machine forward, the 
grain,  without the assistance of a reel, is received 
in the spaces between adjacent stationary 
guards or fingers and is cut by the reciprocat­
ing blade. The double fingers which form 
part of the cutting apparatus were claimed 
both by H ussey and McCormick as an original 
invention, and were frequently mentioned i n  
their bitter controversy for the honor o f  having 
devised the first successful a utomatic reaper. 

The first trials of the Ambler machine are 
said to have been in every way successful.  But 
l ike many another similar primitive contriv­
ance, it possessed the d isadvantage of necessi­
tating a very frequent sharpening of the cutter­
blade. 

.. , e  . •  
Phosphoresce nt Sulphide oC Stro ntlulD. 

M. Jose Mourelo has presented to the Acade­
mie- des Sciences an account of h is method of 
preparing a phosphorescent sulphide of stron­
tium. The sam e experimentel' has previously 
shown that certain substances, such as car­
bonate of manganese and su b-nitrate of b is­
m uth, in small proportions, have the property 
of exciting the phosphorescence of strontium 
sulphide. In  his recent 
experiments with sulphate 
of manganese, he has suc­
ceeded in obtaining a bril· 
1 i a n  t phosphorescence. 
The  method of prepara­
tion is as follows : A mix­
ture is made of 100 grammes 
carbonate of strontium, 30 
gralllmes sulph ur, - and 0 '2 
gramme sulphate of man­
ganese, p u re and anhy­
d rous ; these are well mix­
ed and put into an earthen 
cruci ble, well closed. The 
crucible i s  heated to a 
bright red for three hours. 
In this mannel' a sulphide 
of, strontiu lU  is forllled 
which is a lmost white, 
hard, and possessed of an 
intense yellow·gt·een phos­
phorescence, which may 
be excited by the exposure 
of a few seconds to dif­
fused light. The experi-
menter describes several 
other methods of prepara-
tion, by which he has progressively arrived at results 
even more satisfactory. He takes, for instance, 100 
grammes carbonate of strontium, adding 50 c. c. of 
water in which has been dissolved 2 grammes of dry 
sodium carbonate and 0'5 gramme fused chloride of 
sodium. After desiccation, the mixture is  calcined, 
and to the imput'e strontia resulting is added 30 grammes 
of sulphur and 0 '2  gramme sulphate of manganese. 
By su bmitting this mixture to an intense heat, a sul­
phide of strontium is obtained whose phosphorescence 
is more brilliant than in the former case and it is  ex­
cited with less exposure to light. The experiment 
which has given the best results is the following : 
With 100 grammes carbonate of strontium is m i xed a 
solution of 0'2 gramme sulphate of manganese in 50 
c. c. water ; to the m ixture is added 30 grammes of su l­
phur, 0'5 fused sodium chloride, and 2 grammes sodi­
um carbonate. This mixture, heated in a cruci ble to 
bright redness for three hours, gives a sulphide which 
is rather whi te, hard, and gran ular, possessing a very 
great phobphorescent power, i t  being exci ted by the 
smallest exposure to diffused l ight .  

• I e ·  • 
THE Krupp works are to be extended at a cost of 

not far from a million doHan. 

J t ieu tifit �lUetitan. 
Utilizing New Fish Cor Food. 

The waste of food products has always been charac­
teristic of our national l ife, and in the economical pre­
paration of Cood materials which Americans consider 
useless, most of the European countries ale far ahead 
of us. But with the rapid growth of our population, 
and the increasing demand for ne w varieties of food, 
the application of scientific principles to tile food pro­
blem is creating changes for the better. O wing to the 
progressive activity of an able scientific Fish COIJHuis­
sion, American fish culture stands first i n  the world, 
and our food fish have been m ultipl ied so enormously 
by artificial methods of propagation that the supply 
has al ways kept well abreast of the demand. 

But no individual, or scientific body, is more ready 
to acknowledge our inferiority to Illost European coun­
tries i n  the matter of u tilizing all fish products than 
the Fish Commission. It is the abundance of fish 
food in this country that has prevented Americans 
from adopting the economical devices found in Enrope, 
and it wil l  be the self-ch08en d uty of the United States 
Fish Commission to i l lustrate the val ue of the methods 
of some of the northet'n countries of Europe in utiliz­
ing fish products as food. 

In Norway, Scotland, and the Scandinavian coun­
tries factories are established fot· making fish pastes, 

ANOTHER FORII OF THE AIIBLER REAPER. 

THE AIIBLER IIOWING-IIACHINE OF 1834. 

powders, and extracts that are absolutely unknown in 
this conn try. These factories use to a large extent 
the fish that have little or no com mercial value in the 
markets of the world as fresh or salted food. The nutri­
ment of the fish used is fully as good as the fresh fish ,  
a n d  i t  is o n l y  lack o f  flavor a n d  palatableness that 
prevents their general acceptation by our epicures. By 
converting them i nto pastes, powders, and fish extract.s 
they obtain for them a position in the food economy 
of the world that is highly important. 

In a forthcoming report the Fish Commission wil l  
give elaborate details about the workings of t hese 
fish factories in northern Europe, and wil l  even re­
cOlllmend the establishment of simi lar ones on the 
Atlantic seaboard. This is especially interesting in  
view of a recent innovation made by the  fish  factories 
of Scotland and Sweden in successfully uti l iz ing the 
flesh of the shark and whale as fish extract. The con­
centrated extract of these two gigantic sea inhabitants 
is put u p  in  sealed cans, and resembles in some partic­
u lars the n umerous meat extracts put up in this 
country. The fish extract made from the shark and 
whale is cheaper than any of our meat extracts, has 
fully as much n utri ment as beef extract, and through 
chemiea.l treatment all disagreeable fillhy flavor ill 

75 
eliminated. For flavoring soups, or for forming the 
foundation of soups, this fish extract is valuable, and 
is employed ill the countries of Europe quite exten­
sively in general cooking. 

H oth wbale and shark Illeat is highly nutritious, but 
the excessive fat of the former makes i t  unpalatable to 
any except the inhabitants of the cold northern coun­
tries. To overcome this the fat and oil are first ex tracted 
in sufficient q uantit,y to make the residue a good fou n­
dation for meat extract. The oil that is removed is 
used for other p urposes, while the rich, n utri tioud Iiq uor 
and j uices al'e boiled down further and e\'aporated 
u ntil t,hey have the consistency of molasses. T hen 
it is flavored in various ways for the market and put 
u p  in sealed jars. 

The fish meal made in the factories of Norway is an­
other article of food that. is practically  made from 
waste or useless material. The flesh of fish that have 
no recognized standing  in the markets i n  the fresh 
state is red uced to a fine powder, and .by chemical 
treatment it  is prepared so it  w i l l  keep indefin itely.  
This fishmeal is  highly nutritious, and is eaten exten­
sively by the inhabitants of northern Europe. When 
properly flavored, it is not an unpleasant article of 
food. The statement is made by some authorities that 
this  fishmeal contains four times as m uch nutriment 

as beef. 
Fish paste is another product of these north· 

ern factories that has received the universal 
commendation of cul inary experts abroad. The 
paste is made by reducing the flesh of the fish 
to a thick mass, wi th  all the natural j uices of 
the fish retained, but with disagreeable strong 
odors el i minated. T h is paste is highly  sea­
soned, and is  al l prE' pared for llIaking sou ps 
and si mi lar delicaeies. It is p u t  up in cans and 
jars, and the Freucl] and German cooks de­
pend to quite an extent upon th ... se fish pastes 
for rel iev ing the llJOnoton y of cOl lsomme and 
mock turtle soup at the begi n n i ng of  each 
llIeal. 

The question of establish ing  s i l ll i lar fish fac­
tories in this country of cou rse depends upon 
the supply of available tbh that to-day have 
l ittle E'conolll ic  val ue. W h ales w e  have not in 
sufficient auundance to supply the factories 
with material for their  cheap pro<iucts, but  
sharks of great variety abound in the wat.ers 
alollg our Atlantic seaboard. They could be 
cau ght in  en ormous quantities, and besidE'S sn p-

plying the factories with 
Illatel'ial they would re­
l ieve the seas of pi l'ates 
that undou bted ly  ten d to 
keep down the supply of 
fresh food fish. The por­
poises cou l d  also help to 
furn ish the factories with 
raw material, for in the ex­
t raction of the oi l and fat 
from these large fish there 
is a great waste of flesh 
!lnd fish j u ices. Our moss­
bunkers and menhaden, 
w h i ch are now llsed chief­
ly for bait for blue and 
othet· fish, m ight find a 
new use in the fish facto­
ries, while dogfish, skates, 
and similar inhabitants of 
the deep that are in imical 
to the fishing industry 
would inevitably be uti l iz­
ed for pabte and extracts. 

T he swordfish has al­
ready become popular as 
an article of diet, although 
it was not many years ago 

that the flesh of this fish was considered unfit to eat. 
Around B lock Island to·day there are numerous sword­
fish hunters, who depend upon the ind ustry for a liv­
ing. The fish are sold in New YorK and Boston at 
paying prices, and most s ummer hotels h ave 8wordfish 
steaks on theil' bill of fare. The swords of the fish are 
sold as souvenirs. S wordfish steak is cut  with the 
grain, and retai ls at 12 to 15 cents a pound, and the 
supply hardly equals the d emand, especial ly in sum­
nier. The fish caught off the coast rUIl  from two to 
six h u ndred pounds in weight. FOl'lltel'iy all of these 
monsters were allowed to l ive in the ocean without 
thought of using them for food, but now both the 
fishermen and _ the consumers are benefited by - the 
d iscovery of their really valuable qualities as  fish diet.. 
While it may not be possible ever to popu larize t i r e  
flesh of the  blue, leopard, or shovel-nose sharks as  fresh 
fish, the factories of th e future will ut i l ize them for 
making fish paste, fish l1leal, or fish ext.ract . G. E. W. 

e . •  , .  
T HE ROllle correspondent o f  The London Lancet has 

lIIade a suggestion that the salt w h ich from the earli 
est ages h as been mingled with the water for cere­
monial ch urch purposes should be modified so as to 
make it iii. true. disinfecta.nt. 



FEBRUARY 3, 1900. 
A utomoblle News. The New Tomb Gr Fnlton. 

A utomobiles have appeared at a number of hunts 
and shooting meets in England. 

used to manipulate the brake handle. This usually 
reBults in the cab running wild, and it is liable to do 
serious lllJ ury. An accident which occurred in Boston 
last summer was traceable to the fact that the man i n  
charge was an ex-motorman, and the  old instinct got 
the better of him. 

The special committee of the American Society of 
Mechanical Engineers now has $1,200 toward the new 
monument, and the amount needed is about $3,000. 
It is thought that the balance will  be raised promptly 
in the next few months, so that the tomb can be pre­
pared d u ring the sum mer and the intermen t  and dedi­
cation will take place d uring the ann ual meeting of 
the society in  December. It wil l  be a plain granite 
receptacle with probably nothing more than the name 
of :Fulton on the side toward the street, and a n  inScrip­
tion on the other s ide will recite the facts of the erec­
tion of the sarcophagus by the society. An illustrated 
monograph on Fulton is to be issued by the society, 
and it will  be prepared by H. H. Suplee. It will in­
c l ude illustrations of all known memorials of Fulton. 
the richest collection of which is in the possession of 
the society. There is reason to believe that the trans­
fer of Fulton's remains will  be fol lowed by a move­
ment to erect a costly monu ment to the inventor. 

The Automobile Velo C l ub, .of Nice, has arranged a 
week's meeting on the Riviera, and another club is 
doing the same for Pau. 

The French army authorities have been conducting 
tests with the Scotte steam vehicles for heavy traction 
work. It does the work which was formerly perf ormed 
by t h i rty-two horses. The speed of the Scotte road 
tra in  is much faster than that of the traction engine, 
and as 110 stops are necessary to change horses, a long 
journey can be expeditiously made. 

Mr. James T.  'AlIen, Examiner, United States Patent 
Office, has been compiling a vel utoe dealing with all 
patents on carriages propel led by electricity, gas, 
steam , or other power between 1789 and July 1,  1899. 
It wi l l  contai n photographic reprod uctions of all the 
drawings, w i r h text d eal i n g  with the matter of the es­
sent ials, of the specifications, the claims in full ,  and 
other matter. ... if . .. . 

The C u rrent SuppleDle nt. The Italian general staff has ordered the construc­
tion of a fe w automo b i l e  caissons for field artil lery, 
wh ich wi l l  be made to demonstrate their practicabi lity 
this  spring. The War O ffice wi l l  make publ i c  the re­
sults of the ir  experi ments ' during the Exposition. 
Three m odels for ordinary field service wi l l  be shown.  
Fi rst is a st1"Ongly bui lt  vehicle of high pO'wer and of 
the raci ng pattern, provided with a motor which w i l l  
prod uce a speed of 4 0  m iles an hour. It is i ntended 
for 

'
the carrying of d ispatches. The second will be a 

heavyweight traction car for carryi ng large field pieces. 
There wi l l  also be a very light petroleum motor tri­
cyc le  ar med with a Maxim gun. Motor ambulances, 
wagons for the use of the field telegraph service and 
uJotor cars for t h e  use of the staff will a lso be ex­
h i b i i ed .  

An automobile with three occupants was run into by 
a trol ley car in New York on June 21. The horseless 
vehicle was going at a pretty good rate on Fift;y-ninth 
Street j ust west of Sixth Avenue, when the driver lost 
control of the steering apparatus. A Sixth Avenue 
trol ley car came around the curve at Fifty-ninth Stree1, . 
also at a high rate of speed. The motorman thought 
that the automobile would get out of the way ; the re­
sult was that the two vellicles came together and the 
light carriage was thrown against the wall of the Park, 
clear across the stone sidewalk. The three oC\lupants 
were thro wn against the wall and u n der the wreck of 
the vehi cle. No one was seriously inj ured . The auto­
mobile was com pletely wrecked. This should be a 
lesson to a l l  drivers of such vehicles. ' !especial ly in  
cities. to take more precaution than they would with 
horse-d l·awn vehicles. Accidents of this kind injure 
the automobile industry. and the drivers cannot be too 
severely condemned. 

I n  one  of its recent meetings, the Automobi l e  Club 
of France proceeded to choose the equipages which 
were to represent i t  i n  the contest to be held next year 
for the Gordon Bennett cup. The two equi pages 
chosen were : 1s t ,  Messrs. R. de Knyff, Charron and 
Git·ardot ; 2d.  Cou nt  de Chasseloup-Laubat, Hourgieres, 
Lemaitre and Le\'egh. This choice has been the sub­
j ect of some discussion on the part of the persons 
nalIled and others, and it is  not certain whether the 
choice wi l l  be final or not. Several of the automobi le 
clubs of Europe have sign ified their i ntention to take 
part in the contest. The Duke of Ratibor, president 
of the Automobile Club of German y. has j ust officially 
announced to the Paris Club that his  club wil l  take 
part in  the con test. The Automobile Club of Belgi um 
has also Signified its  intention to enter the competition. 
an d  has chosen three of its best conductors to contest 
the cup next spring. O n  the contrary, the Swiss and 
.t he Austrian ('lubs have announced that, they cannot 
take part in  the contest unt i l  1901, as the automobi le  
ind ustry i n  these count ries is  not  yet  sufficiently de­
veloped. 

The current SUPPLEMENT, No. 1257, has many articles 
of importance. " The Present Status of the Capri fig 
Experim ents in  Cal i fornia " is by Dr. L. O. Howard, 
and i t  corrects erroneous notions which obtain regard­
ing this curious su bject. " Th e  Problem of Honey­
comb " is by Charles Dawson , and is an i nteresting 
paper. " The Insect Foes of Tobacco " is an elabor­
ately illustrated article. " Recent Improvements i n  
Rice Culture " is by Dl·. Eugene Murt·ay-Aaron. a n d  is 
i l lustrated. . .  Animal Electricity " is by W. S. Hedley. 
" The Progress of Automobi iislO in  1899 " describes the 
principal advances of the year. 

The Automobile Cab Company, of Boston, will not 
use motormen as drivers, owing to the fact that the 
motorman's traiu ing bat·s him from being an efficient 
driv.er. On the cars, when any danger threatens. his 
first thought is  to put on the brake w ith all his might 
with his right h and.  On a "11. 0 ,  however. the right 
hand deals with the steering lever. which is a wholly 
different matter, and the driver who had been a motor­
man would probably forget in emergencies and try to 
stop the cab by pushing the steering lever j ust as he 

RECENTLY PATENTED INVENTIONS. 
Agrlc u It u l·al Impleme nts.  

GRASS OR STUBBLE BURNER.-DANIEL MOR­
RISON, Maple Creek, Northwest Territories, Canada. 
On the prairies of the United 8tates and Canada the 
fiames from burning stubble and grass often spread and 
cause no sman damage to buildings. The inventor 
has devised a machine which burns thc dried grass, but 
preveuts the spreading of the lIames by means of aprons 

of lire-proof material. The apparatus sets fire to the stuh­
ble and force� the lIames in the right directi"n by a 
draft of air as it moves over the �und, thus burning a 
strip equal in width to the width of the machine. 

HARROW AND PULVERIZER. - HENRY G.  
MOSHER. FaIrmount, Neb. Tbe Ilarrow and pulverizer 
is const<ucted with crushing-plates and toothed bars, ar­
ranged so. tllat patli may be adjusted at the same time , or 
00 that tbe plates may be adjusted inqependently of the 
toothed bars. The grouping of the plates and the toothed 

bars 1s such th!lt the plates, when placed parallel with 
the ground. will insure. the teeth's entering the soU the 
desired . depth, thus enabling a field to he evenly har­
rowed, even when young plants are just sprouting from 
the ground. 

E ngineering
. 

IDlproveDle nts. 

ROTARY ENGINE.-HoRACE FISHERING, Xenia, 
Ohio. '1'he circular body of the engine has anuular 
grooves in both ends leading to a central partition, with 
bllldeways passing from end to end aud through the parti­
tion. In these ways cbambered blades operate to give 
passage for steam and to prevent thc cushioning and 
pounding of steam 8>! '  the blades play automatically"in 
and out of the piston-slot or ways. Rods on the middle 
section of the ways extend out through the rim and 
have slides attached to tbeir outer ends engaging a cam or 
track. the orbit of which is composed of arms, the cen­
ters of which are diametrially opposite each other from 
the piston-shaft. The inner arc permit.s the blade to be 
in its innermost position to pass the abutment; the outer 
arc permits the blade to be in Its outermost position 
covering the steam-space, the len!!:th of this arc being 
the distance between the inlet and exhaust· port. An 
arc on either side unites these two arcs, causing the au­
tomatic action of the blade and completing an orbit or 
track absolutely without an abrupt point. 

R ail way-Appliances. 

I NTERCEPT ING-VALVE FOR AIR-BRAKES. ­
GEORGE W. BUCKALEW, Memphis, Tenn. By the use 
of an intercepting-val ve, devised by the inventor. one 
ur more engines coupled to the rear end of the train as 

helping enltines, are enabled to co�operate with the 
leading em!ine in supplying air from their main re8er­
voirs. to the train-pipe, so as to assist in supplying the 
hrakes in long trains. When the devices are applied, 
they are so adjusted on the leading engine as to be 
thrown out of action, so that the leading engine acts in 
the usual way to apply the brakes for tbe whole train 
by a reduction of pressure in the train-pipe through thc 
cngiueer's valve of Ihe front engine. But with the rear 
engine the devices, by proper adjustment. are brought 
into action for automatically supplying to the train­
pipe air from its main reservuir and stiU permitting 

pressure to be reduced In applying the brakes from the 

front engine. 

Miscellaneou s  I uventio ns. 

CORSF.'1'.-LAHVESIA PAXTON C.  PACKWOOD, Lake 
Maitland, Fla. The corset is composed of front and 
rear parts connected by buckled .traps and unprovided 
with the nsual side portions. A corset thus made, 00_ 
Rides fitting the figure properly. enables the body freely 
to perform pbysical exercises. 

CONVERTIBLE BEDSTEAD.-ADRIAN DE PINIEC­
MALLET, Bensonhul'I't, Brooklyn, New York city. To 
convert a bedstead from a double into a single ' bedstead 
or vice versa, the inventor employs two bedsteads having 
interlocking engagement and moving trans,'ersely one 
upon the other to form a bed of the form desired. One 
bedstead has a transverse connection between its posts 
on the outside and the other bedstead has a transverse 
connection between Its posts on the inside the posts of 
one bedstead being movable between the posts of the 
other bedstead. 

COMBINED HOOK AND CLASP. -'CHARLES V. 
RICHARDS, Skowhegan, Me. This device comprises es­

sentially three parts-a body-}-late, a clamping-plate 

and a connecting-link between the two-so combmed 

that tlley are adapted to be attached to the waist-band 
of a skirt and;to be supported from a belt of that type 

which is iudependent of t.he skirt. 

ACETYLENE-GAS GENERATOR. -AuGu"TUS F. 
SHRIVER, Arbuckle, Cal. The generator comprises the 
usual gasometer having a rising and falling bell and a 
generator connected by a pipe With a water supply. A 
lever operates a valve in the pipe and has a roller upon 
its free end adapted normally to engage tbe side of 
the !!8someter-bell, thereby to be h, ld iu an inclined 
position, and also adapted to pass over the upper end of 
the bell when it falls sufficiently to open the water­
supply valve to admit water to the carbid and generate 
a fresh quantity of gas. 

FIRE-ESCAPE.-ALFRED HOLDEN, Manhattan, New 
York city. The fire-escape compri.es a drum upon 
which a chain or rope ladder is wound. The drum i3 
mounted at the top of a building and is connected with 

an electric motor, so that It may be turned either to 
wind or unwind the ladder. 'The motor is operateci by 
means of a switch which is located on the ground or at 
any easily-accessible place at a distanCe from the 
motor. 

NEGATIVE-HOLDER. - FRANK C. MEYER, 1310 
Myrtle Avenue, Brooklyn, New York city. The object 
of tbis inventiou is to provide a convenient casing for 
packing, storing, and preserving photographic nega­
tives. The holder provided for this purpose consists of 
a series of lIexible, parallel leaves having their central 
portions cut out to allow the circulation of air. Strips 
are arranged between the base pc·rtions of the leaves, 
both leaves and strips being secured solidly together, so 
that the strips form a solid base-support for the nega­
tives. The construction prevents contact of the nega­
tives with one another when placed between the leave�, 
permits circulation of air, thereby preventing molding, 
excludes dUBt, and protects the plates during shipment 
and storage. 

FOUNTAIN - PEN FILLING - DEVICE. - LYMAN 
FISK, Hackensack, N. J. Through the stopper of an 
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ink-bottle a suction-pipe extends carryiug a piston at its 

outer end. The reservoir of the pen Is pushed over the 
ontet end of the suction-pipe. forcing out t.he ai( through 
a vent in the stopper. In drawing the reservoir hack a 

vacuum is created, which causes the ink to rush up 

through the suction·pipe and fill the pen. The reservoir 

may thus be rapidly and easily IIlled without danger of 
stainiug the fingers. 

CURTAIN-SUPPORTER. - MRS. A. T. K. HAWLEY, 
Delhi, La. This supporter for curtains, portieres, aud 

other hangings, by means of which the curtaius are held 

in regular and graceful folds by .automatic devices, 

comprises a tube having a longituclinal slot, one end of 

the tube being open. A head removably eugages the 

end. A retractile coil spring is fitted in the tube aud has 

one end sccured to the removable head. Fastening de­
vices for the curtain are engaged with the coils of the 

spring and project slidably through the slot in the tube. 

FIREMAN'S LIFE-SAVING APPLIANCE.-WIL­
LIU. H. CORNELL, Brooklyn, New York City. The in­

vention provides a means for facilitating the saving of 
lives by firemen, an end w h icll is attained by constructing 
au appliance to be strapped to the fireman and capable of 
being carried to the person to be rescued. 'rhe device is 

so conetrncted that it can also be used at the end of a 

Iille for lower;" g persons from the windows of a burning 
building, instead of carryiug them down on the back of 
a llreman. 

NOTE.-Copies of any of these patents will be furn­
ished by Munn & Co. for ten cents each. Please state 
the name of tbe patentee, titie of the invention, and date 
of tbi. paper. 

NEW BOOKS ETC. 
ON THE THEORY ,AND PRACTICE OF ART 

ENAMELI NG UPON M ETALS. B y  
H e il r r  C unyngham, M. A. London : 
Archibald Coni'table & Company. 
New York : The Macmillan Com­
pany . 1899. 121110. Pp. 136. Price 
$1. 60. 

Enameling Is a most fascinadng art, which is not pro­
perly understood to-day. So far as we remember. there 
is no practical treati�e at all in English, and for this 
reason the present work will be warmly welcomed. 
Owing' to the factory-system, art craftsmen lind it diffi­

cult to earn a living, and the art of enameling bids fair to 
become a lost art as far as the best work is concerned. 
Tbe present admirable book will do much to prevent the 
art from becomiug forgotten. Many illustrations are 
made from actual photographs taken in the workshop. 

STANDARD POLYPHA SE A pPARATU R  AND 
S YSTEMS. B \' M a l1 l·ice A. Ondin .  
M. S.  New York : D. Van Nostrand 
Company.  1899. 12mo. P p .  249, 
Price $3. 

The rlcvelopment of the polyphase apparatus and tile 
application of the polyphase systems to the solution of engineering problems have been so rapid of late that 
there is no valuable literatn re on the subject that is at 
"n"e practical and up-to-date. '[,his in itself would be a 
satisfactory reason for the p1 lblication of the 'present 
work. Many who thought they were thoroughly familiar 
with electrical n:iatterR ten years ago find that they are 

absolutely at sea when the two-phase, three-phase and 
monocyclic systems are concerned. The book is an ad­

.mirable treatiBe. 

THE IRONMONGER'S DIARY FOR 1900. 
Lon don : The Ironmonger. 1899. 
Quarto. Pp .. 568 . 

This annual volume is a complete diary for the year, 
and is interleaved with sheets of blotting paper. There 
is a certain amouut of practical inJormation in the front, 
and the bulk of advertisiug matter is impressive. 

How TO RUN ENGINES A ND BOILERS. 
With a New Sec-tion on Engines and 
Boiler!'. B�' Egbert P. Watson .  N ? w 
York : 8pon & C h amherlain .  1899. 
18lOo . . Pp. 1 60. Price $1. 

The author, who has contributed many artIcles on the 
same subject to the SCIENTIFIC AMERICAN, is amply 
qualified to deal with the subject, and he has succeeded 

well within the limits ' which have been laid down for 
him. 

INTHODUCTION TO PHYSICAL CHEMIS­
TRY. By James Walker, D. Sc. , Ph.D. 
Lon d on a n d  New York : '1'he Mac­
mil lan Company. 1899. 8vo. · Pp. 
335. Price $2. 50. 

The present work answers the majority of the ques· 
tions which are sure to be asked by the beginw.r in 
chemistry. In no other work have we seen the broad 
facts reJaLing to atomic weights, equations, specific heats, 
solubility, etc., so clearly described. The average work 
on chemistry usually begins with a page or two of p!e­
liminary matter, and then the elements are taken up in 
detail. Every teacher of chemistry can read this book 
with prOfit. 

PHOTOGRAPHI C MOSAICS. By Ed ward 
L, Wilson.  Th irty-s ixth year. New 
York : E. L. Wilson. 1900. 16 mo. 
Pp. 288. Price $1. 

A n  excellent annual; the literary contents appeal to all 
photographers. The most modern. up-to-date methods 
are described. 

LEXICON DER METALL-TECHNIK. Red i ­

girt von Dr. Josef Bersch . Parts 16 
to 20.  Vienna : A. Hartleben. 1899. 
Price per part, paper, 70 cents. 

DIE MODERNE CHEMIE. Ei ll e  Schilde­
rung del' C hemischen Grossi lJdus ­
trie. V o n  Dr. W i lhelm Bersch. Parts 
16 to 20. Vienna:  A. H artleben. 1 899. 
Price per part, paper. 70 cents. 

Monu mental Records. -We h ave re­
ceived the first two numbers of this interesting Periodi­
cal, to which we have referred on another occasion. The 

new series has now been started and the periodical give. 
promise of being in the front rank of the archreoloe;i­
cal periodicals of the world. Certainly we do not know 
of any which is so wel 1 111ustrated, and the text is excel­
lent. It is edited by Rev. Henry Mason Baum, D.C.L., 
and is published by t.he Monumental Records Associa­
tion, 76 Fifth Avenue, New York city. Tbose who be­
lieve that archreology is a dnll and uuinteresting science 
need only' examine tile issulls of this uuiqne periodical to 
1mderBtand their error. 
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examination should be distinctly 

(7818) E. A. writes : I have an experi­
mental-science book on electricity bought from YOIl and 
would like to know if you could give me a few explana­
tions about caustic potash batteries, page 408, Fig. 404, 
illustrated. I would like to know if possible the propor­
tion for making this battery, how much zinc, oxide of 
copper and potash solution. Is It good for sparking 
purpose f A. The zinc may be of any size you find con­
venient. The potash solution is to be saturated, that is. 
dissolve all the caustic potash in the water which you 
can, at ordinary temperature. · The copper oxide may be 
put on the bottom of the cell to the depth of an inch or 
so. Proportions are not important, els� they wou ld 
bave been given In the book. You would better buy the 
Edi�on·Lalande cell, which is an improved form of this 
cel l .  It is widely used for sparking purposes. 

(7819) C. L. says : I want to get a pre­
paration of gums or some sticky matertal to use in this 
manner in tableting pheelA of paper. spr�ad thinly on 
cloth and dried ; when wanted, to be wet with water 
in sponge and applied to the end of tablet, where it will 
hold every sheet, yet allow them to be tom 011' and wlll 
remain fiexible. A.. The composition Is said to he pre­
pared 8R follows : Glue. 4 lb. ; glycerine, 2 l b. ; linseed 
oi l ,  H! l b. ;  sugar. � l b . ;  aniline dyes, q. s. to color. 
'l'he glne is softened by soaking it in a little cold water, 
tben dissolved together with the sngar in the glycerine. 
by aid of heat over a water bqth. To this the dyes are 
added, after which the oil is well stirred in. It is used 
bot. Another composition of a somewhat similar nature 
is prepared as follows : Glue, l Ib. ; glycerine, 4 oz. ;  glu. 
cose .Irup, about 2 tablespoonfuls ;  tannin, one·tenth 
oz. Give the compositions an hour or more in which to 
dry or set before cutting or handling the pads. 
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SDECA FALLS MFG. COllll'Al'T. 
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Foot and Power a n d  Turret I,athel!! Plan­er'!o.§haper .. .. nd [)rm l'reoses. SHIllPARD LATHE CO., 1M W. 2d St., CinCinnati, 0. 

Stick to It and Win 
We  d o  not advise you t o  change your business to 

succeed. Incre .. se your knowledge rather than 
become "a. rollinll stone, " and rise quickly to a hijlb 
salaried position. We have sent thonsarods of young 
men and women to prosperity through 
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The U n ited Co rresponde nce Schools, 
IM-56-58 Fifth Avenue. New York. for Catalogue No. 33. 
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M AK E R S ,  E X PERI­
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T H E  E U R E K A  C L I P  

�::;'�I�:���:�':�I����r,:all�'jj!sronL��.�� : : : : : : :  : : :  �l:� Bearing, roller, B. F. Barnes . . . . . . . . . . . . . . . . . . . . . . . .  64:1.H19 Bed. foldine:. J. J. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . 64.1.\188 Bed • •  ofa, H. R. Kuersten . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.1.860 Beehive honey sections. combined section closer and fonndatlon fastener for. L. J. Whitney . . . 64.2.028 Beer. carbo\l .. tino:. J. �'. Wittemann . . . . . . . . . . . . . . . 641.746 Bell .  bicycle alarm. C. A. Brink. . . . . . . . . . . . . . . . . . . . .  641.821 Belt. endle.s. J. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.841 Bicycle. E. Y. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1.914 Bicycle brake. V. Rehm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,001 Ilicycle gear. high speed. W. W. Lower . . . . . . . . . . . .  641,960 Bicycle drivIng mechanism. T. C. Robinson. 
641.728. 641.729 Bicycle driving mech .. nism, J. Shellabarger . . . . . .  642.013 Bicycle rest. adjustable. H. Wise . . . . . . . . . . . . . . . . .  64.1.913 Bin. See Grocer's bin. Bluder attachment, W. L. Muender . . . . . . . . . . . . . . . .  64.1 Hoat detacblng app .. r .. tus. A. May . . . . . . . . . . . . . . . . .  641 Bolt. H. C. Hart. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 Bonu. indicating machine. C. D. C. Huestis . . . . . . .  64.1 Book support attachment. W. A. Luby . . . . . . . . . .  . .  Borino: bit brace. right angled. C. A. Fogg . . . . . . . . .  64. Bottle. non.refill .. ble. C. X. Gutzeit et .. I . .  . . . . . . . .  641 Box. See Cigar box. Miter box. Box. A. C. McCandless . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . 641.722 Brace. See Bflring bit br .. ce. Brace or bit stock attachment. W. L. B .. umgard· ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.922 Bracket. See Adju.t .. ble bracket. Braiding macbine. T. K. Ober . . . . . . . . . . . . . . . . . . . . . .  64.1.880 Brake. See Back ped .. ling brake. Bicycle brake. Car brake. Carriage brake. Vehicle brake. Brick maklnfl machine, F. C. Norris . . . . . . . . . . . . . . . .  64:1,991 Brine. purifying. G. N. V .. . . . . . . . . . . . . . . . . . . . . . . . . . .  642,02.1 Buckle. hame tug. E. Manes . . . . . . . . . . . . . . . . . . . . . .  64.1.713 Building construction, Don .. ldson & Borgner . . . . .  -641.!l42 BUIlding for amusement. etc.. H. Clay . . . . . . . . . . . .  641.S.1� Burglar alarm. Spencer & Pet hick . . . . . . . . . . . . . . . . . .  641.902 Burial apparatus, Kinney & Barnard . . • . • • • . • • . . . .  641,779 Burner. See Hydrocarbon burner. Burner, W. 8cott.. . . . . .  . .  . .  . . . . . . .  . . . . . . . . . . • • . . . . . .  64 1,802 Buttol). Hall & Grlfllth . . ... . . . . . . . .  , . . . . . . . . . . . . . . . . .  642.042 Button. W. J. Wagner . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  641.9tJ!l Button and button fastener. E. A. Grifllth . . . . . . . .  642.040 Button and button f ... tener. 0. W. Ketchum . . . . .  641.778 Button stick and cleaning shIeld. Curtiss & Cur· ti.s. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1,676. 641.677 C .. ne header. W. D. E .. sley . . . . . . . . . . . . . . . . . . . . . . . . . .  641.943 

C .. nopy. I. E. p .. lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.883 Car bolster. C. E. Bauer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.821 Car brake. P. S. Kingsland . . . . . . . . . . . . . . . .  64.1.972 to 641.974 Car brake. P. Schrieffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.008 Car card holder. freight. D. P. Cory. : . . . . . . . . . . . . . .  641.b'74 Car door. grain. G. P. Hoffman . . . . . . . . . . . . . . . . . . . . . 64.1.860 Car for use in warfare. motor driven, F. R. Simms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.897 Car. motor, Moog-rediAn & Bernier . . . . . . • . • . . . . . . .  641.878 Car wh.eel. C. P. Jone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.9b"9 Car •• p'neumahc controlling system for electric 
Car���::l' .,',iitf�:P:�d · grooviJiii 'device: ' i:: Ni: 64.1.843 

colai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.7!ll Carbonating liquids, means for, H. S. l4'erry . . . . . .  641.684 Carl iao:e. baby. C. Dilling . . . . . . . . . . . . . . . . . . . . . . . . . .  641.680 Caxriage brake. child's. H. Thomsett . . . . . . . . . . . . . .  642.019 Case. See Show caAe. Ca.ti njl mold. G. P. Bassett, Jr . . . . . . . . . . . . . . . . . . . . .  ·64.2.035 Cattle "uard. J. H. Threlkeld .. . . . . . . . . . . . . . . . . . . . . .  641�40 Centrifug .. 1 machine. H. Huescben . . . . . . . . . . . . . . . .  64.'1j113 
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8l:;��� c�:���;,t;1 �i .. �"v�d'iE�liuj.e ciiimp: . . . .  64.2.021 

Cla.p. See Display cla.p. Cleaner. See Grain cle .. ner. Clevis. J.  R. Weatbersby . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.2,028 

g:,t� �i�e�·gtf.Bw?����iosii. : : : : : : : : : : : : : : : : : : : · : : :  �l:� 
gg!!.a�: r· f:' &����asoii:::::::::::::::::::::�I:�: ltl�:� 
gg�:e���t�:��i8�E�s�a}i��li�ii.: ; : : : : : :  : : : : : : : : : 3:1:f� Cop skewer holder • •  J. V. Cunniff . . . . . . . . . . . . . . . . . . .  641.765 Cotton chopper. R. W. Kirby .. . . . . . . . . . . . . . . . . . . . . . .  64.1,975 Cotton stalk pulling machine. G. H. Brush . . . . . . . .  64.1.830 Coupling. See Ball coupllnjl. Hose coupling. '1'hll1 coupling. . Cracker or biscuit machine. F. M. Peters . .  641.724. 64.1.72.) The most useful .. rtlcle ever Invented 

���.��;£���S�tu����:�'h�::!�s����: snce Companies and businestl men gen­er .. l ly. Book marker and paper clip. Does not mutilate the paper. Can be used re�atedlY. In boxes of 100 for 250. 

\!l g��:� :�g:�:�g�: �e�d��f.�oii·& Kimb,;ii.':::::::. �t� � Cru.hing mill . 'I'. L. &; 'I'. J. Sturtevant . . . . .  64.2.016. 64.2.0l7 Cultivator. W. R. Sali.bury . . . . . . . . . . . . . . . . . . . . . . . . . 641.731 

� g��.IV��':s�o:gesg:�.cer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.2.014 

1" Current motor. submerjled. R. E. Hardaway . . . . . .  64.1.695 r�d �e,.tltg 3� .. ,���g:�;I��1 ���c�T�� of price. S .. mple card, bf mall, free. M .. n· 
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Both Hand and Power. Sizes 1 to 6 Inches. Water, Gas and Steam FIt­ters' Tool •• Hinged Pipe Vises. Pipe Cutters. Stocks and Dies 
universalliy acknowleQ.ged to be 
THE BEST. prSendforcatalog. 

T H E  A R M S T R O N G  M F G .  CO.  
Bridgeport, Conn. 

The Forbes Patent D ie 
Stocks for Hand Power 
Ten Inch pipe cnt off I'nd threaded­by one man with ease. 

pr Send. for CataIoaue. 

C U R T I S  & C U RT I S ,  Nfl. 56 Hand M  .. chine 
6 Garden St •• Bridgeport ,  Conn.  Range � to 6 inch 

New M icroscope fo r N ature Study .. nd for use In t.he Examination of Ores, . Metal ... Wools, Fibre. etc. 

QUeen Acme No 6 with l Ocular and 
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Cutter. See Adjustable cutter. Fodder cutter. Cutter. G. John.on . Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1.701 Cycle driving mecbanlsm. M. E. BOllinger . . . . . . . . . 64.1.926 

B:���a"J��?sa%bIer��.·���.�:: :  : : : : : : : : : :  : : : : : :  : :  : : :  �am Dish cleaning apparatus. J. W. Wright . . . . . . . . . . . .  64.2.032 Display clasp for "arment •.  Benner &; Plock . . . . . .  641.6r.9 Domino. I)loomingdale & Kenyon . . . . . . . . . . . . . . . . . .  641.823 Door. S. S. Colt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.812 Door. Corbin & Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.644 Door. C. H. Cramer. . . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . . .  . . .  . 64.1.675 Door panger track and weather shed, combin�d, 
8: J. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.982 Draught equalizer. H. Valiant . . . . . . . . . . . . . . . . . . . . . .  64.1.812 

B�r!�inle:�p����ud�i��.draulic, B. J. Methvin . . . .  641,716 

Drill . See Grain drill . 
B�;.:.�gA�8:?��?��:::jl!�nl'<: .���.p : : : : : : : : : : : : : : : : : : : :  �Uili Dnst col lector. E. R. [)raver . . . . . . . . .  , . . . . . . . . . . . . . .  64.1.681 

&��;/:����wf':. .. ?��� N�l::�e�eyeiiIier,;:.: : �1:� Edlle tr,r;nlDinJl machine. C. G. Belmer . . . . . . . . . . . . 641,822 Edllcatlo .•• al appliance or game. 'T. E. Thompson . 
Educational or similar device. ('. A. Evans .��·:�: ltll:;\IDl 
�:�t�� . ��r:� ���r1�il 'aiid ' 'ajjpai-aius· · tiierefor: 642,046 

Ele:,'!;f�¥gQ�fbnIfie�;��":"W': P':osse':: : : : : : . : : : . : : : :  ltll:� Elect.ric Iil(htlng npparatus, G. Heidel . . .  ; . . . . . . . . .  611.1161 Electric macbine. dynamo. W. L. Emmet . . . . . . . . .  641.682 Electric switch. quick break. Bossert & Holton . . .  641.927 Electrical distribution system, C. P. Steinmetz . . . 641.903 Electrical furnace. d'bwndraugbt. R. H. L .. ird . . . .  64.1.976 

1!���r�.IYZ�l�� a8g::t:;��d \�n�r��.e8 'Gas · 'engi'ti6: &1,820 

Gaso]ene en�tne. Rotary engine. Traction engine. Illno:ine stopping system. steam.· Purinton &; Rey. 
En:l���� \:,:����e�ctiiat,;ci' dash ' pot "foi'; 'iiice'k 11.804 

EXC�S::t���' and.' eievaiii:l� 'gravei: 'apparatus' 'for: 64.2,054 

Fab�ic�' �!I'Piii.ii fiiIiric: · · . . . . . . . . . . . . . .  · · . . . . . . . . · 642.048 

�:�(T�ur;:�llil�;,�r� .. :�eaiii b(;iier.: 'ii: ii: &: j: ·s: 642.006 WatsoQ (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.805 Feeder. automatic stock. n. A. Askew . . . . . . . . . . . . .  641.920 Feeding device. automatic boiler. J. H. Bullard, 
�·ence. E. L. Sill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��.�: ��:��i 

INDEX OF INVENTIONS OVERHEAD �fJ���r���?����W��e�: �· . . ��.�: : :  : :  : : . :  : : : : : : : :  : : :  :ll�:� 
t:l�: :I:�� ���e�: !ie��[;'�'M�lh�;J:.·. ·.·.·. : : : ·. : : ·.·.·.: �l:lt 
�:�: :��:g:: �.�: �g!'.:'ig: : : : · : : : : : : : : : : : : : : . : : : : : : :  �l:� For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JANUARY 23, 1 900, 

A N D  E A C H 8 E A R.  I N G T H A T  D A T E. 

LSee note at end of list ahout copies of these patents.] 
Adjust .. ble bracket. 'I'. Smith . . . . . . . . . . . . . . . . . . . . . . .  641,748 Adjust .. ble cutter. A. A. Gl .. ser . . . . . . . . . . . . . . . . . . . .  641.855 Advertising device. c .. r. W. Keys . . . . . . . . . . . . . . . . . .  641.702 Adverti.lng refrigerator. Young & ThomPSon . . . .  641.917 Aermotor. multiple. S. Otis . . . . . . . . . . . . . . . . . . .. . . . . .  _ 641.79.� 

f:���Ps::S��r:ra�r:]���.J ... E. Mitchell • . .  a • • • • ·• 6'1,931 

Amalgamator. H. M. Thompson . . . . . . . . . . . . . . . . . . . .  641.808 Antiseptic app .. ratus. J. A. Merritt . . . . . . . . . . . . . . . . ti4.1.715 Aue:e ... earth. J. Herfert . . · . . . . . . . . . . . . . . . . . . . . . . .. . . .641,960 Axle for aut=obile .vehicles. combined driving and steering. J. H. Bullard . . . . . . . . . . . . . . . . . . . . .  641.844 Axle lubricator. du.t guard . ..  nd wiper. car. J. S. Patten . . . .  . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.723 Hack pedaling brake. A. P. Morrow . . . . . . . . . . . . . . . . 641.1Jt13 Ba.g. See Letter carrier's bag. Bailer Or pump. F.. B. Shaw . . . . . . . . . . . . . . . . • . . . . . .  � . .  642,012 Balance, spring, R. H. Forschner . . . . . . . . . . . . . . . . . . .  641,686 Ball coupling. rever.ible. C. N. Hunter . . . . . . . . . . . . 641.700 Banjo, R. Kuenstler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.1.708 

TRAMWAY 
for Mills. Foundries. Macbme Shops, or for Merchandise. Send jar Book. 

The Coburn Trol ley Track Mfg .  Co . , 
• • •  H O LYO K E, lU A 8 S  • • •  ------

Fire escape. H. C. Tlllotl .on . . . . . . . . . . . . . . . . . . . . . . . 64.1.809 �'ire e.cape ladder. V. P. Traver . . . . . . . . . . . . . . . . . . .  64.1.741 (i'ire extinguisher attachment, chemical, W. }', Prier. . . . . .  . .  . .  . . . .  . . . .  . . . . . . . .  . . .  . . . . .  . .  . .  . . . . .  . . . .  641.796 fj'ireman's respirator, Von Wa)cher·Uvsdal &-G.ertner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  642.057 

�i��g���'lin� �o�':,�';,"Jid . and '  maiing ' 'same: 'c: 641.918 

Fi.�����e���·k: 'M:: Gre'er : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l:�� 
��l��i�g §��1'p1'r:�gl� :.�::e 

. . . . . . . . . • . . . . . . . . . . . . .  
641

.
906 

Flour bolt. ,J. ',e. McAnulty . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1.986 �·odder cutter. J. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.766 

�:��ft '!:�:re'i!: ��w.e��o<;�I����: : : : :  : : : : : : : : : : : : : : :  �grl Furnace. See Electrlc .. 1 furnace. Hpt air fur· nace. 
������:. o<;\�'e �f:';"fOj. 'Iiiir':'iiig ' ga.: c: L: 'Ridg: 641.873 

Fur':;:�e.: · combiiie,! '"moke' 'oiici '  'gail 'coiisumer 64.2.056 

Fur��g,��"JI!:g.e���a:el�Iili!�.����:: : : : : : : : : : ; : :  ltlU�� 
8:: :����:i:" a�;,l;fC.:'e: w: 'M: Ciliie: : : : : : : : : : : : :  ltlf:� 
g=Ji:�:r:��rn:��r,���so�· :\\'!.:tBoii: : :  : . : : : : : : :  g:f:� Gate. See Load "ate. Gate. 0. B. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1,968 (�·earing, F. I. Dana. . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . .  641 ,94.0 Generator. See Gas generator. Ste .. m genera­tor. Glass. latticed or leaded. Chllds & Cantrell .. . . . . . .  641,936 Gold from ores. extracting. C. Whitehead . . . . . . . . 64.1.818 

(Continued on page 78) 
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A U S E F U L  ATTAC H M E N T--____ � One of the most useful appliances In connection with 0 ... i� ulli . .. lli . ..... _ ..... 
ler and Grinder whlCQ mill. ..nd u:rinds work the entire length of rathe. It I. invaluable for such work aS fintlng.ohannelillgifroov-... l�u�f:;::l �tt��. ��le . .. s�g! finest and most accurate of work can be done with this attachment-none better pos.ible. r��� !����l�s, reamers, broaches, counter bores, e�c.t 

FAN E U I L  WATCH TOOL CO . , Brighto n ,  Boston ,  Mass. 

Physical and School Apparatus 

GALVANOMETERS 
STANDAR.D, SINE. TANGENT, 
R.EFLECTING and WIEDEnANN 
GALV ANOnETER.S . • • • • 

Oatalogue free. . �. S.  Ritchie & Sons, Brookl ine, Mass. 

Economy Drilling Compound � Super ior to O i l  or other L u b ricants. 
.. � f.:i���h 'Wg�� .f;31�'i:'te'k:�rf.�8 Ji���':� Doe. Not Rnst or Gwn. Adopted br U" 8. 

��if.'::��t'B::!!I�.a� ... ar� Ld:ri��:::�-
80 .•. a lb. Freight prepaId. Sent on approva', 

. THE W H ITE & BAG LEY C O M PANY, 
' .  . -. . . -- . ... A..C>..CL - ti. .S ..... A-,_ -=---

Sptdal r. 

Sub 
For Punchliig and Jj'ormulK ... )1. .. ....... _ • • _ , Metal. A SPECIALTY. . �� \ 

C E O .  M .  C R ISW O L D ,  . 0 II! 
New Works. Griswold. Juilding, ���o 

33-31i-3' Union St.. O� "' ..; 0 NEW HAVEN. CONN. = 

V8u USE  G R I N D STONES P (f 50, we can supply YOU. All SiZe!! 'D o u n t e d  snd n ll il l o li li t e d ,  always kept in stock. RememDer, we make 8 specialtyof selecting .tones for all spe­CI .. I purposes. pr Ask for catalOl/'Ull 
The CLEVELAND STONE CO. 

2 d  Floor, W i l s h i re.  Cleveland. O. 

PU BliOATIONS FOR 1 9 00 .  
The prices of the different pnbllcation. i n  the United States, Canada, and Mexico are a. foIl ow. : 

R A T E S  B Y  M A I L .  
SCientific American (weekly) . one year, 13.00 Scientific American Supplement (weekly) . one year. 5.00 EX���\:g�!��s�fa1�e�fl�tl�c �me�ca,: (m�nth: 3.00 BuUdillll: Edition of the Scientific Americ .. n (monthly) .  - - - • - - - - - 2.60 

C O M B I N E D  R A T E S  
i n  tbe United States. Canada. and Mexico. 

Scientific Americ.an and Supplement, - 7.00 Scientific American and Building Edition, - 5.00 SCientific American. Scientltlc American Supple • ment, and Building Edition, - - - - _ 9.00 

T E R M S  TO FORE IGN COU NTR I ES . 
pJJ::'�£t��� fg���f���g�:��fis s..C::�i1jM;�:�can 

u. s. E�Ii,b Money. :�ea: 
Sclentillc American (weekly). - - $4.00 0 16 5 
Scientific American Supplement (weekly) 6.00 1 4 8 
Bulldillll: Edition of the Scientillc Amer-ican (monthly). - 3 ()() 0 12 
Export Edition of the Scientific Amer-ican (monthly) In Spanish and English 3.00 0 12 4 

COM B I N ED R ATES TO FOREIGN COUNTR I ES 
Sclentillc American and Supplement, - 8.60 1 14 11 
Sclentlllc American and Building Edi-tion. • • • - - _ .  - - 6.60 
ScientifiC Ameri"'an. Scientific American Supplement. and Building Edition. - lLOO !) 

pr Proportionate Rat .. for Six Months. 
The above rates include postage, wbich we pay. Re­mit by postal ur express money order, or draft to order of 
MUNN &: CO., 361 Broadway, New York. 



TH E 
ENGINEERING 
MAGAZINE 

FOR 1 900 
will present a galaxy of notable papers, 
ful l  of suggestion alike to student and prac­
tica l man 

A handsomely illustrated prospectus, with 
sample copy, free on request. 

T H E  E N G I N EE R I N G  MAGAZINE,  
1 20-122 Liberty Street, N e w  York. 

222-225 STRAND, W. C., LONDON. 

'1 �,.,. � Automatic Machines 'f QJ ? FORMING WI R E  w � Q from coil into shapes &imilar 
a.....o t/'l to cuts. We can furnish rna­'=, 1 chines or goods, as desired. o '====.. fir Send tor Oirculars. 

� � BLAKE & J O H N S O N ,  
P .  O. Box 7'. WATERBURY, CONN. 

If you want the best CH UCKS,  buy Westcott's 

Lathe Chucks. Geared 

Double Grip 
Little Giant 

Combination Lat;be Chucks. Plain Universal Lathe 
�':,���o��

d
tfh��kn

t
c��:

h
&��i!(!:' N�

a
�:.

b
b. S. A. 

Ask for catalogue in English. French, Spanish or German. 
FI RST PRIZE' �T COLHMBIAN EXPOSITION. bOO. 

I W I L.L PAY CAS H 
for BE"cond-hand Dynamos, Arc Lamps, Motors, Engines 
a.nd Electrical Apparatus. Turn your dead property 
into money which is more useful. t;end me description 
of what you desire to dispQtile of. I will make an olfer for 
same. A. J. VANDEVEN TER, 27 Thames t;t., New York. 

Buy Telephones 
THAT ARE G O O o· · N O T " C H EAP T H I N G S , "  

The  difference in  'cost is little. We g-uarantee 
our apparatus and guarantee our customers 
against 10SB by patent suits. OUt' guaran· 

tep and instr-l1ments are both good. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  

2 5 0·20 4  S o u tfJ  C l i nio n Si . .  Ch icag o .  
Large.st Manufacturers o f  Telephones 
t1.tcl'usivel'll in the fTnited. States. 

"fS Wind, Steam, or Horse Power. 
. ": U!'io'.' .: U 2M actual horse power 

G .. . 3; It N G I  N It 
'1 00. leSb io per�um dl8Count for c:lsh. Bui l l  

o n  interchangeable plan. Built o f  best material . 
:\Iade in lots of 100 tlierefore we can make the pricA. 
Boxt'd for shipment. weiJrbt !':IOO lbs. Made tor Gas 
or Gasoline Also Horizontal Engines. 4 to 3u h. p. 

WEBSTER MFG. CO., 
1 07'4 West 1 iith St .. Chicago. 

��:t����tA��:�:3���1 �t
r
��h:kd Y3�� ��1.: 

So. Peter and Lafayette StH., New Orleans, La. 

The " Wolverine " Three 
Cylinder Gasoline Ma­
rine Engine. 
The only reversing a n d  se1f­
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi· 
('al l y  no vibration. A bsolute· 
J . .,. "ate. Single, double and 
triple marine and stationary 
motors from � to 3U H. P. 
W O LV E R I N E  

M O T O R  W O R KS, 
G rand Rapids, M ich.  

WELL DRILLING 
Machines 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wel ls in any kinO of soil or rock. Monnted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

W E  EXCEL AND UNDER SELL ALL ! 
Electric Carriage Lillhts, $4.3ii $lii Telephones. complete, 'ii.9ii 
Tel�graph Ontfits, 2.7'ii 88 Medical Batteries, 

!
.9ii 

Battery Table Lamps, .00 
Electric Railways, .9ii 
Wt,:'i

t::��
e
�l!��J'J'ih,!�ps, :13 

Agents Wanted. Semd. tor New Oatologue. just out. 
OHIO ELECTRIC WORKS, Cleveland, Ohio 

Headquarters for Electric Novelties, 8upplies, Books. 

Dynamos-Motors. 
lJynamos for Electric light­

inll
'p
15 �hts up to 110 lights, 16 

�;"se� 1.t'lf� ��r 
t�°7it

r Il�: 
First class machines of mcljern 
construction and fnlly guaran­
teed. Send for descriptive 
Bulletin. 

ROTH B R O S .  & CO .. Mfrs. 

88-92 �hf���g� jN.�
e
iJ. S. A. 

AMERICAN PATENTS. - AN 1NTER-
e�ting and valuable table showing the number of patents 
g-ranted tor the various subject!'! upon wbicb petitions 
have been filed from tbe be/iZinnina down to December 
31. 1894. Contained in SCIENTIFIC AMERI C A N  SU P­
PLEMENT, No. 1 002. Price til cents. rl'o be bad at 
this office and froUl all newsdea1ers. 

I titutifi, �tUtritau. FEBRUARY 3, 1900. 
Grain cleaner OT beateT. Klock &; Rose . . . . . . . . . . . .  6U,869 
Graill dri l l .  W. W. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  &11,718 
Grain hOisting device. D. D. HilL . . . . . . . . . . . . . . . . . 641.961. 
Grate oar. H. E. �rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.!148 
Gridiron. A. B. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.Y95 
GrindIng mil l . rol ler . •  J. A. McAnulty . . . . . . . . . . . . . .  641.985 
Grocer's bin, ��. W. Krause . . . . . . . . . . . . . . . . . . . . . . . . . .  641,871 
Gum. preparing locust beans for extractmg, P. 

C. D. Castle, . . .  , . . . . . . . . . . . . . . . . . . . . . . .  ' . .  . .  . . . . . .  641,9:14 
Gun. automatic macbine, l.j�. 'l'erllstrorn . . . . . . . . . . .  642.018 
Gun, disappearing. J. Krone . . . . . . . . . . . . . . . . . . . . . . . .  641.R72 
Harrow, Washburn & Cudaback . . . . . . . . . . . . . . . . . . .  642,025 
Harvester, corn, D. Baughman . . . . . . . . . . . . . . . . � . . . •  641.006 
Harvest ing machine, W.  L. Walton . . . . . . . . . . . . . . . .  64:t.024 
Heat generating apparatus. W. R. Addicks . . . . . . . ti41.755 
Heater, A. R. Broomba lL .  . . . . . . . . . . . . . . . . . . . . . . . . . . 64l.673 
Heater, A. C. Steere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.805 
Heating apparatus. J . T. \\1'iJkins et a1 . . . . . . . . . . . . . 641.911 
Heating device for sleighs. etc . . P. Hack . . . . . . . . . .  641.693 
Hinge frictional locking, Ii". H. Bassett . . . . . . . . . . . . 641.665 
Hoe. weedillg. E. C. BlundelL. . . . . . . . . . . . . . . . . . . . . . . ti41.925 
Hog scalding device, If. C. Holder . . . . . . . . . . . . . . . . . .  641.774 
Holdfast, B'. Planque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,886 
Hook. See Fish trap hook. 
Horce control l ing device. W. 1'reverton . . . . . . . . . . .  641.810 
Hose coupling. Davenport & Rast . . . . . . . . . . . . . . . .  , . 641.846 
Hose nozzle. couv·ertib le, W. H. Canner . . . . . . . . . . .  641.1-13" 
Hot air furnace ur heater, U. S. l!"'ortiner . . . . . . . . . .  641,687 
Hot air reg"ister, C. E. Ifrick . . . . . . . . . . . . . . . . . . . . . . . .  641,688 
Hub, vehicle wheel, J. H. O'Brien . . . . . . . . . . . . . . . . . . 641.881 
Hub, wheel , �'. J .  Viel. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.022 
Hydrau l i c  press, W. Sel lers et a1.. . . . . . . . . . . . . . . . . . .  642,009 
Hydrocarbon burner, A. '1\ Ingal ls . . . . . . . . . . . . . . . . . 641,776 
Ice cutting machine. A. W. Winters . . . . . . . . . . . . . . .  641 ,912 
Ice, manufacturing, Wagner & J:I""'reeston . . . . . . . .. . .  641,742 
Ice manufacturing apparatus, Wagner & Ifrees-

ton .. . . . . . . . . . . . . .  , . , , . ' "  . . . .  , . . . . . . . . . . .  , , . . . . . . . . .  641.8U 
Impact wheel or turbine, 8. C. Davidson . . . . . . . . . .  641,847 
Illcandes('.ent mantles. manufacture of. L. 

Hicks . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,69& 
Inking mechanism. S. Whitlock . . . . . . . . . . . . . . . . . . . .  641,915 
Insole reinforcing machine. A. E. Johnson . . . . . . . .  641.863 

����in:t��r
o
d�::;�

i
�� §i�

n
pson . . . . . . . . . . . . .  , . . . . . . . . .  641,733 

Jack. See Logging jack. Wagon jack. 
Jowt. See Rail Joint. Wire jOint. 
,J ournal box lid. H. H. Vaughan . . . . . . . . . . . . . . . . . . . .  641.813 
Key. W. H. '!'aylor. . .  . . . . . . . . . . . .  . . . . . . . . . .  . • • . . . . . .  641,807 
Knitting machine. circular, J. A. Burleigh . . . . . . . .  H41 ,8:17 
l.abel holder. F. H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 ,970 
Lamp, acetylene gas, J. Jauch . . . . . . . . . . . . . . . . . . . . . .  641,862 
Lamp, electric arc, ·E. W. Rice, Jr . . . . . . . . . . . . . . . . . .  641.891 
Lamp. nillht, G. A. Smith .. . . . . . . . . . . . . . . . . . . . . . . . . . .  641.749 
Lamp pencil , electriC arc, G. HeideL . .  , . . . . . . . . . . . .  641 ,958 
Lathing. metallic:G. A. '!'urnoulL .  . . . . . . . . . . . . . . . . 642.056 
I�ead carbonate, producing basic, Steinhart & 

VOllel . . . .  " . . . . . . . . . . , . . . . . . . . . . . . . . .  , . . . . . . . . .  , . , . 641,751 
Leather finishing machine� F. Ii'. Slocomb . . . . . . . . . 641,734 
l�emon squeezer, J .. J. Kizlel' . . . . . . , . . . . . . . . . . . . . . . . .  fl41.703 
IJetter carrier's bag, M. McCarthy . . . . . . . . . . . . . . . . .  641.987 
Load lIate. adjustaole, G. D. Worswick . . . . . . . . . . . . 642.058 
Lock. W. J. Boon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,8"U 
I.ock. W. S. Houser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,965 
Locomotive for elevated rai lways, M. A. Patton .. 641.794 
I.Jogg-ing- jack. A. M. Gilchrist. , . . . . . . . . . . . . . . . . . . . . . .  641 .951 
Loom, A. W. Clement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,76.'1 
J�oom, Northrop & Stimpson . . . . . . . . . . . . . . . . . . . . . . . .  fi�1.792 
I,oom shuttle, W. H. Walton . . . .  , . . . . . . . . . . . . . . . . .  641.815 
Lubricator. See Axle lubricator. 
Maltose and dextrose, making, F. W. A. Wiese-
Mat�h'�!fe: Biiie "&:Arney: : : . : : : : : : : : :  :.: : : : : : :

. : : : : :  :1t1:?�g 
Mattress, '1'. S. Gill . .  . .  .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .  641,854 
Mechanical movement. W. Ifrost . . . . . . . . . . . . . . . . . . .  641 .949 
Mil king apparatus, I�awrence & Kennedy . . . . . . . . .  642,044 
Mill . See Crushing mill . Fanning mill . Grind-

ing mill . 
Mill ing, gear cutting, or similar machine. F. 

Burl(ess . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  641.932 
Milling machlne, G. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . .  641.817 
Milling in frozen ground, L. E. Miller . . . . . . . . . . . . .  642,049 
Mining in frozen g·roul1d, apparatus for, L. E. 
Mit�

i
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Mold. See Casting mold. 
Mop wringer, A. B. Westrup . . . . . . . . . .  , . . . . . . . . . . . .  641,744 
Motor. · See Current motor. 
Motor. A. Co & H. Hutzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.799 
MusiC leaf turner. K. N. Knudtson . . . . . . . . . . . . . . . . . 641.704 
Musical instruments furnished with pedals, aux-

i liary pedal for. E. 8e>ler . . . . . . . . . . . . . . . . . . . . . . . .  641.800 
Naphtbalanmorpholin, L. Knorr .. . . . . . . . . . . . . . . . . . . 641,870 
Non-conducting material or composition, pro-

ducing a, Pirwitz & Behr . . . . . . . . . . . . . . . . . . . . . . .  , 641,923 
Nut lock, A. W, Lewis . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  641.783 
Oiler, carriage-wheel, P. H. Ifishel l .  . . . . . . . . . . . . . . . . 641,850 
Oiler for locomotive axle journals, automatic 

journal, E. R. Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,866 
Ore concentrator, J. Lampert . . . . . . . . . . . . . . . . . . . . . . .  641 ,977 
Ore washer and amalgamator. J. Murphy . . . . . . . . . . 641,720 
Packing, piston rod, E. �'. Boulet . , . ,  . . . . . . . . . . . . . . . 641,825 
Pad. See Desk pad. 
Paper making machinery, D. B. McMurray . . , . . . . 641,989 
Paper, mechanism for manufacturing deckle 

edge . •  1. H. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.798 
Partitlon or wal l ,  A. W. Blazo . . . . . . . . . . . . . . . . . . . . . . .  641,670 
Pastil press, "T. Kraemer . . . . . . . . , . . . . . . . . . . . . . . . . . . .  641,706 
Pegging machlne, P. H. Condon (reissue) . . . . . . . . . , 1l.8()H 
Penholder, D. J,. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,900 
Petroleum. solidifying, B. Hofimann . . . . . . . . . . . . . . . 641,962 
Photographic background frame, W. C. Ferrand .. 641,947 
Photographic plate holrter. D. Kelly, ,Jr . . . . . . . . . . . . 641 ,777 
Photographs, intensifying, A nderson & Leupold. 641,919 
Piling, sheet. G. H. Cavanallh . . . . . . . . . . . . . . . . . . . . . . .  641.838 
Pipe mold fiask. G. P. Bassett, Jr . . . . . . . . . . . . . . . . . . 64�4 
Piston heads, finishing tooJ for facing grooves 

in. Pearce & Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,884 
Piston rings, finishlng tool for faCing", Pearce & 

Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 641,885 
Placard border fillet. A. Reiche . . . . . . . . . . .  : . . . . . . .  642,002 
Planing machine cutter. wood, G. Johnson, Jr . . . . 041,864 
Planter, W. J. Sr . •  & W. C. McClure . . . . . . . : . . . . . . . .  641.783 
Planter, cotton seed. G. W. Murray . . . . . . . . . . . . . . . . 642,050 
Planter. seed, W. C. Willey . . . . . . . . . . . . . . . . . . . . . . . . . . 642,080 
Plates, apparatus for treating, W. Rogers . . . . . . . . . fUl,730 
Plating aluminium, W. H. Legate . . . . . . . . . . . . . . . . .  , 641.709 
Plow and cultivator attachment, Hardeman & 

Belt . . . . . . . . , . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.696 
Plow foot, J. P. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.996 
Plusb fabric, figuTed double, H. Langer . . . . . . . . . . . . &11,978 
Poke, animal. S. A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 ,�37 
Polishing paste. A. P. f1'schirner . . . . . . . . . . . . . . . . . . . . 641,811 
Press. See Hydraulic press. Pastil press. 
Propeller, endless chain. R. Begas . . . . . . . . . . . . . . . . .• 641.668 
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Pulleys. die for making sheet meta) spoke arms 
for. '1'. Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,036 

Pump plunger. H. W. Oslek . . . . . . . . . . . . . . . . . . . . . . . . . 641 ,993 
Rail attacbment, A. K. Fleischer . . . . . . . . . . . . . . . . . . . 641.852 
Rail joint, A. K. B·leischer . . . . . . . . . . . . . . . . . . .  : . . . . . . .  641 ,801 
Railway. electric overhead. Bruns & Ottensen . . . 641,829 
RaIlway sand box, street, S. W. Phelps . . . . . . . . . .  641,887 
Railway switching device, street, R. W. Grange, 

Jr . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.952 
Railway system, surf ice contact electric, J. M. 

Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  641,879 
Railways, etc., sleeper for use on. F. Hennebique 641.697 
Raisin seeder, C. S. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641 .938 
Raisin seeder. Cox & Langley . . . . . . . . . . . . . . . . . . . . . . . &11,939 
Register. See Hot air refj(ister. 
Ropes, etc., compound for preserving, G. & v. 

Wyss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,0:33 
Roller. See Shade rol ler. 
Rotary engine. Robinson & Seyller . . . . . . . . . . . . . . . . . 642,005 
Safe and desk, combined, J. M. Klingelsrnith . . . . . 641.868 
Saw frame, �'. S. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.826 
Saw, hand, R. Bacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,756 
Saws, machine for running crosscu t. H. G. Locke 642.045 
Scale, platform. \V. }I'. Stimpson . . . . . . . . . . . . . . . . . . . . 641.904 
Scissors, �'. E. Wilkinson . . . . . . . . . . . . , . . . . . . . . . . . . .  642.029 
Seal. car. R. M. MacCormac . . . . . . . . . . . . . . . . . . . . . . .. 641,781) 
Seaming machine, sbeet metal. C. Puddefoot . . . . . 641 .H99 
Seeding machine marker, W. M. Frank . . . . . . . . . . . .  642,038 
Separator. See Cream separator. 
Sewing machine, Mower & CoupaL . . . . . . . . . . . . . . . . . 64.1,nU 
Sewing machine braider attachment, W. E. Prin-

dle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.998 
Sewing machine, overedge. H. A. Klemm . . . . . . . . . . 641.180 
Sewing machIne smocking attachment, A. Stew-

ard . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  642,015 
Sewing machine trimming attachment, looped 

fabric, E. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,758 
Shade roller and clamp, Guntner & Roberts " . . . . . 642.041 
Shears. H. W. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 641.966 
Sblrt waist linin,,- T. A. Winter . . , . . . . . . . . . . . .  : . . . . 642.031 
Shoe, anatomical, A. R. Garrod . . . . . . . . . . . . . . .  , . . . . . 641,tln'9 
Shoe former or last. A. W. Sutherland . . . . . . . . . . . . . &U.OO5 
Sboe bolder, E. R. Bowie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 ,928 
Shoe hooks with plastic material . apparatus for 

covering. M. O. Parenteau . . . . . . . . . . . . . . . . . . . . . . . 64J,w.l4 
�hoe pOlishing device, C. H. Poore . . . . . . . .. . . . . . . . . . 1141 .795 
Show case. revolvln". B. C, Bradley . . . . . . . . . . . . . . . 641,671 
Skate sharpener and groover, combined, A. A. 

Stepzinski. • • .  " , . , . .  , c "  . . .  , . . .  , . .  , . . . . . . . . . . . . . . . .  641 ,752 
Skirt supporter, I • .  Nltscbelm . . . . . . . . . . . . . . . . . . . . . . . 632,052 
Smoke or beat in orcbards, machine for produc-

ing, P. Neyens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  641,990 
Snow removing apparatus, R. Shirrelfs . . . . . 641,80.'!, 641,8()4 
Soap dish or sponge holder, W. M. Roberts . . . . . . .. 641.8�;3 
Soldering iron. C. Shields . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,8ll9 
Speaking tube, T. J.J. Dennis . . . . . . . . . . . . . . . .. . . . . . . . . 641,84A 
Sponlle cup, H. C. Kennedy . . . . . . . . . . . . . . . . . . . . . . . .. fl.I1,8H7 
";pooling machine, J. Schweiter . . . . . . . . . . . . . . . . . . . .  641.732 
Spring., See Vehicle spring. 

(Oontmuea on page 79) 

CA N I B E C O M E A N  E L E C T R I C I AN ?  
) �;'d ... -C, f'e..it.,..�c .. " �� .. _ �_ :t es, you call. W e  teach �le�tricaJ �n&"ineerin&" at yo�r , ,fOr; home by mail at a cost withm the reach of any one. ThIs 
� ., 'lII ..... til jf- -..I m=-. Institute is indorsed by Thomas .,.. Edison and 9therl'rom-

� ,� cf 1.,,'i"A1""1) ..... C'1;" �  • ....&..: duo ...... - inent men of the country:.We teach also IUechanlcal EnKi. ' .  �� neerinl[, Mecbanical Drawing, Short Popular Elec­d ... r.·,·f , � �, ,-
"" ,- 'trical Uourse, Telelrral!lly",_Telel!hony. Electric Lilrht-

_ o.<.d__ ing,Electric Railways,X-.H.Rys,Electro-Therapeutic8 
Electric ll'lining, Elementary �atbematic8, etc., by mai l. Thousands are 8u�essful sndgatn­
ing better positions and salaries studYln/i! at bome by our corresI?ondence system. Wr'l.tejor free catalog. 

The E l ectrical E n g i neer I nst itute 01 Correspondence I nstructIOn, Dept. A, 120·122 Liberty St., N ew York 

HARTMAN STEEL ROb 
P I C K E T. F E N CE 

�� cd:;�����Y. al���i�hre1t�!:��asf�� �uty, �;1:1 
cemeteries, scb:OOl grouncls, &C. Looks best� is bes� 
when built with our steel po�t8. mustratedca.tal�gfree. 
HARTMAN M'P'(j CO., BOX 69 ELLWOOD CITYi PA. 

Or 99 BROADWAY, l!fEW YOBK CIT.,. 

Cork Floors and Ti les. 
pr�?��di�a���;�:;�¥,
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qualities. We also ma-qufacture 
CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BI.OCKS, 

CORK BULLETIN BOARDS, etc. 
fir Send for Oircular .. S. A." 

CORK flOOR & TILE C O . ,  1 7  M i l k  St. ,  Boston, Mass. 
OUFFS El:ELD 

witb tbe Improved Wash_ 
bnrne Patent Cuff Hold-ij.. ers can be p]aced just wbere 
you want them ; will never 
slip but may be inst!lntly re­
leased.. Drawers Supporters, 
����1i�f

u
�g�

d 
��]����

n ��lf 
_ trousers. By mail, 200. the 
= pair. fir Oatalogue showing � 

these and other novelties, free. 
American R i ng Co .. Box P. Waterb u ry, Conn.  

WHAT HAVE YOU I N  

NO COLLISIONS 
in the 

Operators will appreciate this great 
advantage. There are a score of other 
advanced features. If you are think­
ing of getting a typewriter or desire 
the Best, write us. 

AMERICAN WRITING MACHINE COMPANY, 
316 Broadway New York. 

Special Industrial Machinery 
We have constant inquiries for special American Ma- Keep Your Horse Healthy 
hi 

. See that his stable is fitted with c nery for the �?"ropean Mark�t. Something. new and LO G a N'S PAT E N T  STALL DRAIN without competItIOn. Our facIlities for placmg same which corries off all filth and bad odors. 
are nnequaled. Correspondence solicited. �-::e:nf::al��sllf�na::'��Jd

e
s
a
ro it��;�Fu�� Offices : London, Paris, Berlin, etc. ness. nr Bookwt Free. 

GEO. D. MOFFAT C O . ,  Monadnock B l d g . ,  Chicago. I I I .  Log"�6��n���u!,::;.e:!�lyCoOr,::� .. ny, �9i!�l!!!!lIiji 

THE WATCH QUESTION 
Is an important one. Time' s measurements must be 
accurate, or they are valueless. 

uby Jeweled Elgin Watches 
are the highest type of time recorders. Over eight 
millions have been produced in tbe past third of a 
century since " Elg-lns" began to be. 

The World's Standard. 
Elgin watches are sold In all sizes by jewelers everywbere. 

An Elgin watch always has the word "ElgIn" engraved 
tbe works-fully guaranteed. Our new booklet, free to 
who write, is of universal interest. 

Elgin National Watch Co., Elgin, Ill. 

The Perfect ion of P ipe Threading 
i s  admitted t o  be  reached when our 

No. 9� PIPE THREADING 
MACHINE 

is nsed. As a hand machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac­
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter- ;,;. 
mininll style or pitch of thread to be 
cut . . Rl'"" Send for f:ataloQue. , 

THE MERRELL MFG. CO. 
' 

ii01 Curtiss St.. Toledo, Ohio. 

Powerf"ul, Responsive, 
Durable an d Efficient. 

" The Reeves " 
Variable Speed 

Countershaft 
for securing any speed without 
���r..�ry ��a�"r:d °foi�J ��J���' Ir��: 
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Cement M.achinery, Experimental 
Machinery-in fact all kinds of rn .... 
�:a�rr !,��i��c�e��:

n
::d 

O
! t���:r 

grade of work can be produced. 
rr Send .for handsomelll iUuatrated 

catalogu,e U S. A." free. 
R E EV E S  P U L L E Y  C O .  

COLU M B U S ,  I N o  . .  U ,  S.  A .  

M O RAN FLEX IBLE  J O I NT 
for Steam, Air or Liquids. 

Made in all sizes to stand any desired 
pressure. Send for red.uced price list. 

Moran Flexib l e  Steam J o i n t  Co. ,  I nc'd 
147 Third 8treet, LOUISVILLE, Ky. 

GAS ENGINE 
IGNITER 

Comnlete with spark COil, 
���e ��:,:.et�t'!'s��� 
most improved model. 

PI'" Send for Circular. 
The Carl is le & Fi nch Co. 

Sixth St.,  C i nc innai i ,  O. 

SEED D U E  
B I L L  FREE 

Togo\ new cODtom_1o \est my Seed., I will mall my 11100 CatalOlfue, fitled with morE' barrens than ever and a lOe Due 
r.�.'M\:: �:� :'::''"J� �t;.11:,�;�::\:!:1;!�� 
��ev'!,"it,�.O!;=�:h�<;;t'n:'!WT�c; .ldDF8Rea� N AM E for each. Man)'. other noveltiea offerea.. incruding Gin-
:::::, t.'IO: i!O::����l:!. o<;:�:.var� ;�o::o: orchi!r �tJl lOU see this new catalogue. You'll be BurprUed �t.1DJ. � offers. . Send your name on a postal for catalogue to­day" It 18 FREE to ..u. Tell JOUr frlends 10 0f.'IId too. 
1'. Do ltlILL8, _ 1 37 ROIIehllJ· Ono.d.�. Il ... N. y. 

Creamer's Automatic 

PUMP GOVERNOR & RECEIVER, 
Either horizontal or v e rt i ca l. 

Adapted for all kinds of FactOries, 
H o t e l s ,  Apartment Houses and 
Office Buildin.:s. S e e  ill ustrated 
artICle in SCIENTI1!'IC AMERICAN, 
December SO. 1899, page 420. 

W"Send for Oircular. Creamer Sieam Specialties Co.,  
Jansen Hasbrouck, Prop., 

126 Liberty Street, New 'ork. 

THE MANUFACTURERS O F  
E��'N ES 

and Automobiles under the Lieut. Clover patents deSire 
to locate an Eastern factory In New York or Pennsyl-
r:��':,:�:n��1J�k�r

t
�g���::�

r
�i�t

o
�g�

n
�:J'1: �f�� 

ti��:�!o�o�a\��W��
' care of Omaha 68S Engine and 

P I�n�E VAP�R LAUH�HE� 
Stock Illzes 14 to 22 foot. 

Safe, Rel!ahJe Bnd fully guaranteed. 
Prices $ 1 60 and up. Send for Catalogue, PIERCE ENGINE CO., 1 7  N .  1 7th Street, Racln,. WI., 



FEBRUARY 3. 1 900· 

J. B. LIPPINCOTT 
COMPANY 

beg to announce that their entire 
stock of 

English Sci e nti fic Importations 
is once more complete and 
supplied immediately upon 
of orders. 

can be 
receipt 

JUST PUBLISHED 
an Entirely New Edition of 

Foste r 's  O re and Stone M i n i ng 
For the use Mine Owners, Mine Man­
agers, Prospectors, and all interested 
in Ore and Stone Mining. 

By C. Le Neve Foster, B. A . ,  D. tic. , F. R . S  
Illustrated. Large octavo, cloth, 
$10.00 net. 

Lubricat ion and Lubricants 
A treatise on the Theory and Practice 
of Lubrication, and on the Nature, 
Properties and Testing of Lubricants . 
By LEONARD ARCHBUTT, F. L C . , F. 
C . S . , and R. MOUNTFORD DEELEY, 
M . L Mech . E. , F . G . S .  Large 8vo, 
cloth, $5.50 net. 

D airy Chemistry . 
A Practical Hand-book for 
Chemists and others having 
of dairies. 

Dairy 
control 

By Henry Droop Richmond,  F. I. C . ,  
Analyst to the Aylesbury Dairy Com­
pany, Limited. 8vo. Cloth. With 
numerous tables and 2 2  illustrations. 
$4.50. 

The Metal lurgy of Lead and S i lver 
By Henry F. Collins. Part I . -Lead. 
Being one of a Series of Treatises on 
Metallurgy written by Associates of 
the Royal School of Mines. Edited by 

Sir  W. C.  Roberts-Austen,  K . C. B . ,  D . C . L. ,  
F . R . S .  

Large 8vo. Cloth . With numerous 
illustrations. $5.00. 

For Sale by all Booksellers, or sent, postpaid, upon 
>,eceipt of price by the publishers 

J .  B .  L I P P I N COTT C O M PANY, 
P H I L A D E L P H IA .  

Send forthebook about Patton's 
n Proof Paints 
am hoW' to paint 

perfectly and permanent­
ly. Special inducements 

and agency to dealers. 
JAMES E. PATTON CO., 

Lake St., Mllwaukee. Wi ... . 

The No. 4 
YOST 

WRITING 
MACHINE 

Tbe distinctive features of the Yost Ma-
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durability are sbown in perfection in the 
NO. 4 Model. 

Yost Writ ing Mach ine Co. 
NEW YORK CITY. LONDON, ENG. 
THE G R EATEST FAM I LY N EWSPAPER IS 

Leslie's . . . 
Illustrated 
Weekly . . . 

It tells the story of contemporaneous events and 
illustrates it with the most artistic pictures. 

He who reads it every week learns to recognize 
the countenances of the noblest men and wo­

men in public and in private life ; the appear­

ance of the world's most famous places, and· 

the sceneS of the greatest historic interest. 
LESLI E'S WEE K LY is a paper to keep on the 

library table, and to read and reread. and to 
file away for useful reference. It is·read by 
morc families of culture and refinement among 

the. masses than any otber paper of its class in 
the world. I t  is the greatest, best. most attrac­
tive and cheapest of all American educators. 

It is for sale everywhere-on the stands. in the 
D(j<)kstores, on all trai ns.  at 1 0  cents per copy. 

One of the best. general advertisiug mediums in 
the world. Send for rates. 

LESLIE'S WEEKLY, 
1 1 0 F I FTH AV E •• N EW YOR K. 
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Stay and fastener, combined. R. G. Winter . . . . . . . . 6U.746 
Steam generator, G. A. Nussbaum . . . . . . . . . . .  0 • • • • • • 641�992 
Steam wa.her. W. P. Burke . . . . . . . . . . . . . . . . . . . . . .  641.&l6 
Stoker, automatic Ilrateless, '1\ M. Rynon . . . . . . . . .. 64-2.037 
Hlool, camp. D. l�emley. . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . .  641,710 
Stove. kit. G. E. Hullhe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.175 
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Switch. 8ee ElectriC switch. 
Switch mechanism, C. W .  McCrone. , . . . . . . . . . . . . . .  641, .... f6ij 
Tapping apparatus, S. M. Rhoades , . . . . . . . . . . . . . . . .  641.892 
rreleQ;raph instrument. printinll. J. E. Wright . . . . 641,tU6 
Telephone exchange .y.tem. E'. R. McBerty . . . . . .  641.721 
'Telephone switchboard apparatuB and appliance 

'1'. C. Wale •. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.743 
Telephonic measured service. registering appara· 

tUB and circuit for, G. K. 'l'hompson . . . . . . . . . . . .  641 .727 
Tellurian. G. '1'. Hull.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.9<;7 
'rhawing apparatus, earth. A. Heit�elmann . . . . . . . ti41.772 
Thermometer case. J. M. Gray . . . . . . . . . . . . . . . . . . . . . . 641,856 
Thill coupling. W. H. Edward . . . . . . . . . . . . . . . . . . . . . 641.!l44 
'I'hi l l  coupling, N. Horning . . . . . . . . . . . . . . . . . . .  641,003, 641,96!! 
'l.'ime checkIng apparatus, workman'S. }i�. W. 

Mae� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  641,874 
Tire machine. rubber S. W. Col lins . . . . . . . . . . . . . . . .  641.if-i4 
Tire. pneumatic, J. J.  �lcDonald . . . . . . . . . . . . . . . . . . . . 642.oal 
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1'001 hold.er, C. F. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . .. ti41.9U7 
Tooth. artificial. R. Brew.ter. . . . . . . . . . . . . . . . . . . . . . . . 641.930 
'1·orpedo. automobile. H. Maxim . . . . . . . . . . . . . . . . . . . .  641.787 
Truce support. H. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . 641.770 
rrraction eng-ine. T. E. Dodds . . . . . . . . . . . . . . . . . . . . . . . . 641.941 
'fl'ee protective tent. W. H. McFarland. . . .  . . . . . .  641.946 
'I·ricycle. H. F. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.816 
Trousers stretcher. W. F. Steg-gall . . . . . . . . . . . . . . . . . .  641 .750 
'rruss, J. M. CuI lis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.845 
'l'ubular telescoping parts, internal fastener for, 

J .  P. Scovil l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 .895 
Turnbuckle. '1'. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.888 
'l'wi.sting and knotting threads, automatic rna· 
Typ�
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tkey ' mecharitsn;: ' .�� . M'c� 641,707 

Clintock . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.875 
Valve lubricating attachment, gate, W. R. Ad-

dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,754 
Valve operatin� device for compressors, H. C. 

Sergeant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 .896 
Valve. throttle, W. L. Garrel . . . . . . . . . . . . . . . . . . . . . . . . 642.039 
Valve. throttle. K. llu.hton . . . . . . . . . . . . . . . . . . . . . . . . . 642.007 
Vebicle brake. Tucker &; Boyling . . . . . . . . . . . . . . . . . . .  642.020 
Vehicle gear. G. W. �·arrell . . . . .  . . . . . . . . . .  . . . . . . . . . .  641.945 
Vehicle spring. H. C. Martell . . . . . . . . . . . . . . . . . . . . . . . . 6U.'186 
Vehicle wheel. W. �'. Thoma . . . . . . . . . . . . . . . . . . . . . . . . 641.736 
Velocipede crank banlIer. G. L. Thompson . . . . _ . .  641.907 
VelOCipede frol1t fork crown, J. B. Halifax . . . . . . . . 64-1.858 
Vending machine. G. !. Kel.ey . . . . .. . . . . . . . . . . . . . .  641.971 
Vessel closer or stopper, A. Stone . . . . . . . . . . . . . . . . . . 641.806 
Vine support, }1�. A.  Henry . . . . . . . . . . . . . . . . . . . . . . . . . .  641 .8..1).4 
"Vag-on jack, U. Dietz _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641�679 
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Washing machine, O. & C. A. LInebarger . . . . . . . . . . 041 ,711 
Washstand, Hamm & Wishart . . . . . . . . . . . . . . . . . . . . . . 641.769 
Wntch • •  tem Winding. W. E. Porter . . . . . . . 641,888. 641.889 
\Vater in bath rooms, lavoratories. etc., appara-

tUg for supplying hot or cold. M. M. Bropby . . .  641.828 
Web feeding mechanism. Miller & Dunn . . . . . . . . . . 641.717 
Welt.. N. H. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 .877 
Wheel. See Car wheel. Impact wheel. Vehicle 

wbeel. 
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Wire joint. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tUl,8b3 
Wire stretcher, J. 1.. Olson . . . . . . . . . . . . . . . . . . . . . . . . . .  641 .&32 
Wrapping machine. T. ·M. Tripp et al . . . . . . . .  .- . . . . . 641,008 
Wrench. F. Ko.tJan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.782 
Wringer. See Mop wrinller. 
Yoke or poke. animal, �'. A. Worley . . . . . . . . . . . . . . . .  641,747 

DESIGNS. 
Bottle. W. E. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3"2.118 
Box. turned wooden. W. C. E.te . . . . . . . . . . . . . . 32,119. 32.120 
Button. J. W. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32. 142 
Clothes pounder. J.  D. Hu •• ey . . . . . . . . . . . . . . . . . . . . . . 32.104 
Door fa.tener • ..]. B. Meacham .. . .. . . . . . . . . _ . . . . . . . . . 32.12'2 
Game board. ll. W. Ca •• ell . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32.137 
Game board. N. Ros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.108 
Game board. W. O. Weather.by . . . . . . . . . . . . . . . . . . . . .  32.13,Q 
lIeel. boot or .hoe. J. W. Brown . . . . . . . . . . . . . . . . . . . . . 32.140 
Hook. garment fastenioJZ. L. L. Diedrick . . . . . . . . . . . R2,144 
Hook, fi,uspending, M. Robin . . . . . . . . . . . . . .  , . . . . . . . . .  32.121 
Hot air regi.ter. Dippo &; Powell . . . . . . . . . . . . . . . . . . . . . :l2.135 
Lamp body. D. 8. William . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . 32.141 
Lamp fixture connecting bracket. G. Bobner .. . . . . .  32.123 
PlOW .hoe. G. W. Ream . . . . . . . . . . . . . . . . . . . . . . . .  32.121>. 32.126 
Plow .tandard. G. W. Ream . . . . . . . . . . . . . . . . 32.127 to 3�,131 
Pumps. frame fof water ends for steam. N. M. 

Coryel l .  . . . . .  . . .  . . . .  . . . .  . .  . . . . . . .  . . . . . . . . . . . . . . . . .  32,133 
Shade brackets and curtain pole supports, rod for 

window. Hut.on &; Schupp, Jr . . . . . . . . . . . . . . . . . . .. ·32.124 
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Tile for bake oven •• hollow, J. I. Mar.hall . . . . . . . . . .  32.136 

TRADE MARKS. 
Ane.thetic •• certain local. A. J. Rnst . . . . . . . . . . . . . . . . 34.073 
Battery compoun4s or salts. I.l'ederal Battery 

Com pany . . . . . . . . .  � . . . . . . . . . . . . . . . " . . . . . . . . . .  34,075, 34,076 
Cereal products, Cerealine Manufacturing Com. 
Cijl;��.�)ju;.·ns 'Brotiiers: : .:.: .. : .. .. .. .. .. .. :: .. .. .. . : . .. ..

. : . .. .. .. ':. '. : : ll!:�� 
Cloth finishing compositions. Warren & Stevens . .  34,078 
Cough syrup, Seitz & Heisinger . . . . . . . . . . . . . . . . . . . . . .  34.071 
�'ood., breakfa.t. Cream of Wheat Company . . . . . .  34.067 
Leather and shoes . . J. Lindner . . . . . . . . . . . . . . . . . . . . . . .  34,062 
Ma
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.�. �.���.�'. �:. �:. 34,081 
Mattresses. pillows. cushions, and hassocks, OMter· 

moor &; Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.06<>. 34.064 
Medicines. certain named, F'. W. Cook, Jr . . . . . . . . . .  34,068 
Oil. and lubricant •• W. Paat •• Roache &; Company 34,079 
Pep nibs. Perry & Company . . . . . . . . . . . . . . . . . . . . . . . . .  34.C61 
Pharmaceutical compound, certain named, Far. 

benfabriken of Elberfeld Company . . . . . . . . . . . . . .  34.074 
Remedies, certain named, W. J. Hope . . . . . . . . . . . . .  34,069 
Remedies for certain named diseases, J. V. Steph-

ensnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,OiO 
ROOfing materials. certam named, New England 

Felt Hoofing Work . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 34.080 
. Shoe pol it-lh and dres�ing. Veuve Ch. l�eroy & Cie .. 34.077 
Stationery miscel lany, certain named. United �OCl· 

ety of Chri�tian .lilndeavor . . . . . . . . . . . . . . . . . . . . . . . .  34.060 
'rooth paste. 'rhymo Cbemical and Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.072 

LABELS . 
H Breesport OXygenated Mineral Springs." for 

mineral water. J. A We.tlake &; Company . . . . . . . 7.314 . .  Brooks Brand," for roofin:,z: material and rooting 
paint. H. W. Johns Manufacturing Company . . . '{.::n5 

" Brooks House Cigar .. " for chzars. J. D. Ross . . . . . . .  7.316 
. . Buena Tonic." for a lotion, J. W. Butler . . . .  , . . . . , 7,007 
. . Crown Hair Preserver." for hair tonic, M. Schold-

er & Company . . .  . . . . . . . . . . . . . . . . , .  . . . . . . . . . .  ;.308 
. .  Dr. Mile's Compound Wine of Sarsaparilla," for 

a medical preparatJOu. Dr. Miles Medical Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.30H 

. .  Dr. Miles' Laxative Cold Cure." for a medical 
preparation. Dr. Mile. Medical Company . . . . . . . .  7,304 

.. Fairmount }rine Old Whiskey," for a whiskey, 
Barker &; Wheeler Com pany . . . . . . . . . . . . . . . . . . . . . . 7.313 

H Natural LObsters," for canned goods. United 
States Printing Company . . . . . . . . . . . . . . . . . . . . . . . . . . 1,312 

. .  Natural Oysters." for canned goods, United 
States Printing Corn pany . . . . . . . . . . . . . . . . . . . . . . . . . .  7,a11 

. .  Pepto Mangan." for a medicine, M.  J. Breiten-
bach & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.306 

U Ram'S Horn." for fruits. C. N. Holden . . . . . . . . . . . . 7.310 
. . Saloform." for a medicine, Flexner Chemica.! 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.305 
. . The 20th Century Scalp Healer and Velletable 

Hair Restorer,",for hair tonic, E. V.  Freligb . . . . 7,S09 
A prin tPd ('opy of the specification and drawing of 

any patent in the f"ore�wing list. or any patent in print 
i�sued SInce ]86.'3. will be furnished from thIS office for 
10 cents. In orderinl! nlease state the name and number 
of tbe patent desired. and remit to }iunn & Co .. 361 
Broadway, New York. Special rates will be !id.ven where 
a large number of copies are desired at one time. 

ve��c?r�1��na�:��ntt�en:��e��70�s
e 

g�!��
e
� �t!

hro��: 
Iloing list, provided they are simple. at a cost of NO each. 
If complicated the cost will be a little more. For fuB 
Instructions addres. Munn & Co., 361 Broad ... ay. New 
York- Otber forelflll llstent8 may also be obtained.. 
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fi � STE E L  PE N S  '-�!!I[��gg!!". W.=.,oo. 
Works. Camden .  N.  J .  T H E  ESTERBROOK STEEL PEN CO . 26 John St .• New York. 

THE H O M EMADE W I N D M I LLS OF N E B R ASKA. 
A most valuable series of articles condensed from tbe 
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windmills which can be made by anyone who has any 
mecbanical skill. 'l'hese wirJdmHls are bein� made and 
psed in large numbers in ,Nebraska and are gIving great 
satl.factlon. The.e S1!pplement. for sale by all new.­
dea)ers, 10 cents each, or by MUNN & Co., 361 Broadway, 
New York City. 

CALCIUM CARBIDE ��'M�"'i, 
31i NASSA U STREET, NEW YORK. 

(A B C Code.) Cab le  Add ress : BRYAXE, NEW YORK.  

You Can Make a Fortune 
by acquiring the rights of an American Patent in the 
bulJding line. No technical knowledge required. 
Addres. communication. to A. Z. 188. 

RUDOL�' MOSSE, Berlin, S. W. --------

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

q��Ji;
n
:s�����r: gu8rk���fo

n
n
d 

g.��
c
;!,lb

t
��he�:� 

invention 18 probably patentable. Communica­
tions strict ly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through MunT! & Co. receive 
special notice, without charlIe, in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest cir­
culatlOu of any scientific journal. 'rerms, $3 a 
year ; four months, til. Sold by all newsdealers. MUNN & CO.36 1 Broadway, New York 

Branch Office. 0"25 F St.:Wa.hington. D. c. 

W A NTED.-A Draught.man with experience in de­sign of Machine 'l'o{)ls. State age, experience and .alary expected. Address P. O. Box 1042. Philadelphia. 

I CE ::n1CB�m:r�\ �!�\:'rn:::.
in

¥'H:Vi��t:" 
·MFG. CO., 0'99 Clinton Street. Milwaukee. Wi • .  

P LAY S Recitation • •  dialogues. and other en­
tertainment books. Catalogne free. 
DRAMATIC PUB. CO., CHICAGO. 

I���I 1TYPE WHEELS.  MODELS LVCPER;IMENTAL WORK�IMALLMACHI.ERYI 
N01/ELTJ�_S It ETC. nEW l'OI\i-STEI'tcK. WORKS lao NAHAU II! N • .,.: I 

FOR STEREOPTICONS AND SLIDES 
Moving Picture Machines and Films, write Williams, Brown & Earle. 920 Che.tnut St., Philadelphia, Pa, 

/.... etc. Illustrated catalog of parlor tricks free. 
m ilIA G ICAL apparatus. scientific novelties, 
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I N V E N T I O N S P E R F E CT E D. 
Accu rate Model and Tool Work. Write for Circular. 

PAR S E L L  & W E E D ,  12 9-1 3 1  West 3 1st St. ,  New York. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E. V. Bail lard, 106 Liberty St • •  New York. 

GAS ��Q GASOLINE ENGINES 
WAT E R  M O T O RS 

BACKU� WAT t R  M O T  R c o  N E.WA R K  N J U 5, A 

NOVELT IES  & PATENTED ART I C L E S  
·Manufactured b y  Contract. Punching Dies, Special Ma· 
ch iner!,. E. Konigslow & Bro., 1818eneca St.,Cleveland,O. 

Expe rimenta l & ModelWor1 
Cir. & advice jree. Wm. Hardam & t:!-- --

G R I N D I N G  M I LLS 
versal Eccentric Mill. Address ; 
SON, 2'" Rodney Street, B· 

1 - � ' Pneumatic Rivetting bud Caulkin� Tools. Agency 
wanted by old established London engineers with �zood 
connection. Only first class tools wi]] be entertained. 
Address " Pneumatic " care of J. W. Vickers, 6 Nich­
olas Lane, London, E. C., England. �nain B ELTI N G of Various Sty les ,  ELEVATO RS ,  C O N V E Y O RS'A COAl. lU I N ING an d HA N D LI NG M A C H I N ERY. . 

T h e  J E FF R E Y  M A N U FACTU R I N C  CO.,  C O L U M B US,  O. 
IT Senti for latest complete Catalogue. New York Branch, 41 Dey Street. 

D 'AMOU R & L lTTLEDAlE MACH INE CO. 1 3 0  W O R T H S T  . .  N E. W Y O R K .  ! lai'eE��efi'.
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ALDRIDGE. Fisher •• N. Y. (Mention Sci. Am.) 

lUake Models of Any llIachine to Order. � 
------�.----.----------- MACHINISTS wanted, send 25 ct •. , J,,:; price for 

C LA C I E R  W I N D O W  D E C O R AT I O N . .ample. Pat. �hread Point •. Save. and make. money. 
A most effective .nb.titnte for the be.t Stained Glass B YER TOOL COMPANY, Chamber. burg, Pa, 
at a fraction of the co.t. Importing Agent. G. Quaile, 
10Th Wool Exchange. New Yotk. 

Jitcbburg -
Railroad 

HOOSAC T U N N E L  ROUTE 
between 

New England and the  West. 
C. M. BURT, 

General Passenger Agent, 
Boston, Mass. 

PATENT BOOT AND SHOE CLEANER. 
Takes up very little room. Is only 12 incbes square. 
Cleans top, sides and bottom of any boot or shoe, no 
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partiCulars, Chas. WID. Veigel 2534 N. 7th St., Phila .• Pa, 

A SWELL AFFAIR 
Thi. i .  the best Electric Scart 

Pi n manufactured. Wlll last six 
month •. 'I'brow. bright light 21> feet. 
Includes dry pocket battery. weigh­
ing six ounces. Can be lighted with­
out any one knowinl! how it's done. 
Price, complete. by mail, $1.50. Buy 
one and have lots of fun. 

VITALIS HIlUllIER Jr .. 
Manufacturer of Electric Novelt

.

ies, 

I 
166.168 Greenwich St., N. Y. 

F S I Steam. Engine b:ll1lt by the Watt. 
Campbell Company. of Newark. or a e N. J. Engine consists of two h.ori. 

coupled to one sbaft. :i�¥t
t
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cranJi pin. The cylinders are 28 in. bore, 60 in. stroke. 
Belt wheel is 26 ft. dla. by lU in. face. Gros. weight 
is about 225,000 lbs. Can be seen in operation now ; 
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L I GHT MANUfACTURING & lXPlRIMENTAL WORK. 

A-SHlETMETA L 5 TAMPING - PUNGHES & D I E,5. UTO M OB I LES AND PARTS r O R  SAME Sf'£CIAL MA CHINER Y. I N QU IR ltS 50L lC ITE.D. 
OT T O  KON I C, S LOW- 4 �  M I C H I GAN ST CLlVELANO.O. 

VOLNEY W.  MASON & C O . ,  
Friction Pu l l eys, C lutches & E levators 

P R O V I D E N C E  R .  I • 

For Tools and Mach inery Factories.  
Energetic German wil'bes to represent larlle firm on the 
Continent. Engliri l and .l1�rench correspondent. First­
cia •• Engli.h reference.. Addre •• offers to L. D. 8993 

RUDOLF MOSSE. LEIPZIG. 

YOU CAN MAKE. $ I OO.A W E E. t\  ' OWN YO UR OWN SHOW, COMPLETl O UTrIT-$ IOO. 
LIFE M O TION Fli.. M.5 & MACH I N £. 5 GIRE.AT PAS SION PLAY ", S OD O T H E R  S U B J E C T S  I L L V 5 T R.  C. A ' ''''''- L- O G LJ E.. S r R E.. E.. 

L UB IN, L ARG£ 5 T  MFR PHILADEL PHIA P A 

3 1 0  First Premiums 
Awarded to the PRAIRIE STA TE 
I N C U BATOR. Guaranteed to operat.e 
in any climate. Send for catalogue. 

PRA.IRIE ST.4.'fE}NCUB.l'l'OR CO. Homer tit)',Pa. 

S3 D S Send us youra<l_ a ay ure andwewillshowyou 
howto make$3aday 
absolutely sure; we 

furnish the work and teach you free; you work in 
the loc�.lity where ron live. Send us your !lddress and we wi!: --explain the buSiness fully; remember we guarantee a clear P1'()o. 
fit of $3 for pvery day's work, absolutely sure, write at once. 
ROYAL IIIANUFACTURING CO .. Box J J _ IIE'rROIT. IIIICIL 



80 I t itufifit �mtritJn. 
I WHY NOT MAKE RUBBER STAMPS ? ? LATHE'S - Foot Power, H igh G rade 

• • , W.P. Davis Mach. Co., Rochester" N.Y. 

Be In TIle Social Swim 

N O  AGE NTS. 

Everybody tbat ! 
is anybody to- I day should own an Automobile. You can be the peer of any of tbem ' if your turn-out is a 
Winton 

Motor 
Carriage 

The most elegant in appearance, the safest, simplest [ 
and most durab1e conveyance yet built. EH.siJy oper­
rated. Hydro· carbon system; ar lVrife jor Cataloa"", 

T H E  WINTON M (}TOR CAR R IAGE C O . ,  C leve land,  O h i o .  

CHARTER Gaso l i ne Engine 

USED ��\����� FOR ANY P U R POSE 

Stationa ries. Portables. 
Engines aad Pumps. Il1f"' State your Power Needs. � 
CHARTER GAS ENGINE CO., Box 1 d, STE RLI N G ,  I L L. 

!MtJMf!lRDIElIOCI' 
.... ' .. '''M'':: ,_YaCO ��rc:6�7tL�M. 
AiiG";';:�R aOLD D ISCOVERY ! 

Notbing b e t t e r  k n o w n  , for gilding picture frames, brie­a-brae. chairs. bas­kets, chandeliers and fancy articles than 
" Our Favorite" 

Gold Enamel.  

sent cents, Address Department 2, 
G E RSTEN DORFER BROS.,  43 Par Plac�, NEW YORK.  175 RANDOLPH STREET, CHICAGO. 

Pure Water Means Good Health ! 
But pure water is not easily obtainable now­adays. .Most filters are useless fcr pur­poses of purification. They retain the impurities and communicate them to tbe water., Tbe safest 

and sur�t pur�r is tlle 

Berkefeld Filter 
which has internaL cylinders made of 
��1�:::!�:rly �t���f S�lrd�:�re�� :�:� Bacteria, on ' its outer surface. House­hold SIze YIelds 1 gallon of pure water in 
4 minutes. Easy' to clean. Perfllctly satisfactory in every way. 

BERKEFELD FILTER CO. ,  2 tedar Street, NEW YORK. 

Kodaks 
do away with cumber­

some p l at e - ho l a e r s ,  

heavy, fragile glass plates, 

and bothersome dark. 
slides. 

o Just turn a 
All Koda.ks use our light-proof film cartridges 

(wbich weigh' but ounces, w1!ere plates 'weigh 
pounds) . and can be loaded in daylight. Seven 
styles use either plates or films. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 

Catalogues free-at tlie 
dealers or 6.)1 mail. Rochester, N .  Y. 

D O  YOU WANT to G O  I NTO B U S I N ESS for YOURSELF.  or  ADD a GOO!} L I N E  to Y o u r  P resent Business 7 a With a . .  N ew York " Ruhber Stamp Vulcanizer and Manufacturing Outfit. req uiring but l ittle 
money to start, you can have pleasant lIDd prOtitable 'work that can be made to pay well in a per­
manent location. or traveling. It will pay any �tat�oner or.�ri.�ter well .to put in one of .our Out-

_' " tits. They received HIGHEST AWARD -MEDAL AND DrJ:Lo MA -at WORLD'S FA lR, CHICAGO. ": With each machine is sent a copy of our book, �� How. to Make Rubber Stamps for PrOfit," '" , which makes every' detail so plain tbat any person can at once turn out First-Class Stamps. Tbis 
, , : , book is also sold separately at $1.00 per copy, 'which amount is refunded to purchasers of Outtlt •. Ill'"" Write at once, to-day, for complete circnlars. 

WE M A N U FA CT U R E  A L L  K I N DS OF R U B B E R  STA M P S . -In ordering, address Dept. C .. 
BARTON MANUFACTURING CO . ,  Dept. A, 338 Broadway, "ew York. 

you 
are " 

workman iri 
a shop, .. clerk 

in .. s tore or 
office, or a "hand" 

on .. farrp., and feel 
that you are like a 

"cog" in a wheel, going 
always but making no 

progress, write aI\d learn 
how to prepare yourself for 

a really deslnable posi tion. 

Change 
ou rWork 

We give complete courses by mal1 
in Electrical, Mechanical or 
SteaIn Engineeri.ng, Architec­
tural or Mechanical Drawing, 
Architecture, Plumbing, Heat­
in" and Ventilation, Survey­
ing, Civil ,Engineering, Eng­
lish Branches, etc. Established, 
1891. Capital $1,500,000. Write and 
state the profession you wish to 
enter. 

The iuteraatloll8.l CorrespoDdenee 8ehools, 
Box 0"2,. Scranton, Pa. 

ACGessories. · An oppoftunity. for moen with small capital to :plake big money. Transvaal, 
,t' '�e�!�t�!s, ���!���F����l��n� 

, Philippine and Spanisb-American War slides witp printed lecture. We are manufacturers and save· you the dealers' ·proftt. Send for catalog. Boswell Electric & Optical Co., Dept. 
. _� A, 83-87 Dearborn Street. Chicago, Ill. ' 

All that is the latest in the fashionable and 
practical styles of ladies '  watch 

specialties are realistically 
illustrated in the 

:JBlue :JBook 
One i s  a dainty 

revival of the old bull' s­
eye watch of our grandparents. 

Blue Book sen.t free if you write for it. 
New _Ian? Wateh Co" 87 & 89 l11aidenLane, N:Y. 

letters copied wh i le  writing 
No press ; no water ; no brush ; no work. Any.ink ; an"y pen ; any paper. Our Pen-Carbon never smuts ; our clip holds paper firm. Write wit.h no extra pressure, and our Pen-Carbon Letter Book pro­duces a perjectJ .copy. Eor letters, bills, etc. Can be .used anywhere. If your stationer does not keep it, write for jree,sllmple. Ad­dress Dept. 1. 

PEN-CARBON MANIFOU, CO., 
14-&·1 .. 9 'Centre St., New York. 

YOURS FOR QUICK 
WORK. 

The Chain Saw 
Mortiser. ar Send for Circular 

descriOina it. 

New Brita i n  Mac h i n e  Co. ,  
New Britai n ,  Conn.  

Every employer who purchases a. "typew11ter 
wants one that will last-one that will wear 
letter than any other. The Jewett has the 

Strongestk Most Serviceable Hanger 
employed in any typewliter. 1'l1e hanger is 
that part of the typewriter most used, 130 it fol­
lows that the Jewett lasts longer than others. 

The booklet Illustrates and ex� 
plains eve�tb jng. Write for it. 

JewettTypewrlter Co., 616 ocust SI.,IIes Moines,la 

Better use good galvan­
ized iron-you know the 
differehce, don't  you ? 

Apollo Iron and, Steel Com.pany, Pitt,bur,ll. 

Does Much Work 
With 
Little 
Work 

IIi1emin,gton 
1Li.1I- Typewriter 
WYCKOFF, SEAM ANS c< BENEDICT: 

327 Broadway, New York. ' 
Costs about ' 12 cents " year to maintain The 'Matchless 

u. S. fiootrnmtnt SOld Electric Cigar Ligh.ter  
T O  W .  F.  D O LL M F G .  CO . ,  GUNS. 

Navy, Yard, New
' 

York, June 
23. 1899.-This certilies that the 
W. F. J)QU Mar>ufacturiJnrJ Co. 
purchased from the Government 

fJ�u7J�S��� O;:r����h 

��;,hf�Sh��';J�� (SigMa) w. C. Gibson, Com. U, S. Navy. 

The w. F. Doll.Mfg. Co., of 9, 1 l and 
13 Maiden Lane, New York, graspl"d the 
occasion of the sale of t.hese guns at the 
Wr�� J:i;ti:t��ic
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facture watch cases, chains, charms, pen­
cil cases, match MatCl!lt campaign 
badges,. bracelets, ll,l('ky COIns, etc�, etc. 
-N�w York Daily Tribune Editorial, 
December 18, 1899. 

U. S. Government CertlOcste 
CUT �. -SIZE. aceompSJlleM each box. 

This Match �afe maQe from above gun metal,� retails at $2.00 each�a�����s��ft�i"f.f,e
��

o
�':,':i::OO' 

Invaluable for hotels. private dwellings. factories, etc., etc. If not on sale by your (jeale:r write us for catalogue and prICe list. 
STA N L E Y  & PATTERSON , 

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

�� 
TUBULAR 

DRIVING LAMP 
I::: ��h::o�n�ro�e�e�tg�i. 
IT �Ives a clear, wbile Ught. 
1'1' ,s like an engine head­lI�bt. 
1'1' �h�sf��:i.I:lNJ'fo"�allt�t IT .burns kerosene, 

Send for book ( free) . 
R. E. DI ETZ CO. ,  60 Laight street.=:.sNew York. 

Mentum this paper and aet special discount 

"'�""�"'-ESTABLISHED 1 B40.-

MAY S  RARE 
26cBUYS IAY'S 

Cele�rated $1.00 
Collection of English 

SIIOW ·PAISIES 
This Wender Offer Is fgr pre­
cisely same collection univer­
aa.lly sold. for '1.00, and is the' 
finest" strain of English Pansy 
novelties offered. Flowerspro· 
digious size, magnificent col­

ma.rking. Seed· selected from largest and most 
flowers, never, fails to give sat1sfaction . .  Oollectlon 

includes the-following named_varieties : . _ .  Mag Queen-Large pure whitefiOwerB.(Regular prlce'15e) -EOl'ce18io,.-Rio-h blue w.ith yellbw. eye. " H Hie 
'H"rlequin-Finely ma.rked and blotch�d. ," " 16c 
Diablo-Dark purp!Jsh biac\<. , .. .. 150 
":-�::�J;{ "��'s����W�ixt�re. :: :: :0t:� 

, Ma ...... orh 20th Centtiry Catalogue malted f 
on req,uest: Most coinplete of the year, containing numb hi 
of plate8 painted from nature. A complete guide' for all . • L. L. MAY & CO., Seed G�owers, ST. PAU L, MINN. 

PA N S I  E. S  
S C al B S All varieties at lOwes1i prices. Best Railroad 

II�klo&,n�s:�fO�rt?�I���oi':CI��le. :a��:� Sewing 'Machines, Bicycles, Tools. �c" Save Money. Lists Free. CHICAGO :;LA LE C., .• Chlcllj(o. III. 

WOO DWORK I N O  MACHUfERY.� 
For Planing ?t1iUs. Carpenters, 
BuUders, Furniture, Chuir. V-ebicle, 
Whjlel and Spoke Make .. , etc. nr- CorrespO'llAUlnc. Solicit .... 
Illustrated 312-val<e ,Catalogue.free 
to manufacturers and foremen. 

T H E  E C A N  CO. 327 to 3 4 7  West Front Street. 
C INCIN NAT I ,  OH IO. 

Co ntW Subs(ribus 
Stitlttific Jlmtrican. 

ij' ,ij' 
Ptrbaps You Don't I{llOw'-----

tbat the SUPPLEMENT is a separate and distinct 
publication from tbe SCIENTIFIC Ai-.iERICAN, and 
was established in 1876. '''be 

although of uniform size and appearance as the 
SCIENTU'IC AMERICAN, 

£arrlu no Jld"trtlslng. ____ _ 
It contains articles that are too lo� or too techni­
cal for inserticlll in the "8CIENTTFIC A M )<�RICAN. 
Reports of meetin� 8 ' and abstracts of iwpOl tant 
papers read. before scien-tiflc, engineeling-, electrt· 
cal and otber societies all ov�r t be world are given. 
It is fully and handsomely Illustrate(i. It bas 
Bhort items or electrical, engineering' and genera.l 
scientific news and carefully selected formu]re. 
recipes, etc.. The two publications, wbeft taken 
together, fO\1ll a most complete work, sbowing .. he 
progress ot: the arts, sciences. �hemistry. and man ... 
ufactures, not only in America, "but 

i Om tilt uq,01t World, ____ ... 
Every subscriber to the SCIENTIFIC AMERICAN, 
who can afford it. should also take- tHe SUPPLE­
MENT and obtain the b�neflt gf the combination 
rate. Terms for the SUP PLEMENT alone, $5.00 a 
year. Sutscrtbers to the SCIENTI F I C  AMERICAN 
may send '4.00 for one year's subscription to tlie 
SUPPLE)IENT. 

� S f e  Combination Rates in another column. 
Remit by Check, Draft or Postal Order, to 

MUNN & CO •• Publishers. 
36J Broadwa¥. New York City. ._---::-J ESSO P'S S T E E LTHB(E�\RY 

f O R  TOO L S, S AW S  E TC: 
v, '" .J E S SOP '" SONS t: £  91 JOHN S T  NEW Y O R K  

PRINTIl\IG INKS 
Tbe J;CIENTIFlC , A MERLCAN i s  pnntM witb eliAS I!lNEU J OHNSON Ii, CO:8 INK, Tenth and Lombard sts., Philadelpbia.and 47 R".e St .. 0PP. Duane. New Yort 




