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FLOATING OF THE "PARIS." 

In spite of t h e  fact that she had lai n for fifty-two 
days on t h e  rocks of the stormy Corni sh coast an d had 
fal len into such an apparently hopeless pl ight that her 
owners had abando n ed her to the u n d erwriters, the 
" Paris " h as surprised every body, includ i n g  the sal­
vage crews who were at work upon h er, by suddenly 
sliding free of the roc ks that held her.  I t  seems that a 
Dan ish and t w o  German salvage vesse ls were slewing 
the" Paris" around in order to assist the divers, when 
i t  was fo u n d  that the good old shi p  was afloat. She 
was at once moved for sevel'al hundred fee t until clear 
of the rocks, and early the next day was towed i n to 
Fal mouth Harbor. Here i t  was fouud that the d amage 
is m uch less than was suppected, the cabled reports 
stat ing t h at the largest hole in her bottom i s  only 
about three feet square. T h e  keel and forward h alf of 
the bottom , which rested upon the ledge, are, of course, 
badly dented ; but the mam structure of the vessel does 
not appear to be o verstrained . That th is great ship of 
o ver fi fteen thousand tons displacement should have 
stood this  extraord i n ary test so well  is  a trib u te to Mr. 
Biles, her designer, and the Clyde yard i n  which she 
was constructed a dozen years ago. 

• I • J • 

COMPARATIVE OPERATING COST OF HORSE AND 
ELECTRIC DELIVERY WAGONS. 

A paper of very timely i nterest was recently p re­
sented at the general meeting of the American Institute 
of Electrical Engin eers, on the subj ect of the com para­
ti ve operating costs of h orse and electric delivery 
wagons in New Yor k city. The i nvestigation, which 
lVas clI.rried on duri ng the pa!lt year in the city of New 
York, formed part of a grad u ation thesis in the E lectri­
cal Engineering DepArtm ent of Columbia U n i versity, 
and.t h e auth ors, G. C. Sevel' an d R. A. Fliess, are to be 
con gratulated on t.he careful method adopted and t h e  
practical value of the results obtai n e d .  

The method pursued was to gather together cal'e­
ful ly record ed data of the hours of service, loads car­
ried, and cost of operation, of both the horse-drawn 
delivery wagons and those electrical l y· driven, which 
are now in service at some of t h e  large department 
stores in  New York city. 'fh e  paper, w h ich is pub­
l i s h ed in full in the curren t issue of  the SUPPLEMENT, 

w i l l  be  found to contai n , in add i tion to t h e  valuable 
com parisons above mentioned, some very i n teresting 
in formation regard ing t h e  elaborate delivery service 
w h il!h is mai n tai ned by all of  these lal'ge in stitutions, 
T h e  nature of this delivery service n ecessitates a highly 
organized system of del i very b y  m eans of sm al l  un its 
capable of carrying from 700 to 800 pounds o vel' short 
d istances,. and at considerabl e  speed. So me of the 
wagons make· t wo and some three del i veries a day. 
and the average load the year around is not over 800 
pou nds. As the return journey is seldom made eu­
tire ly empty. t h e  average load carried throughout the 
tri p is  about 500 pounds. The mi leage per wagon per 
day is rem arkabl y  constant, as determ i n ed by means 
of a n  odometer p laced on the axle of one of t h e  
wagons. 'ro determ i n e  t h e  average speed, o n e  of the 
authors of the paper spent a n u m  ber of days o n  his 
wheel fol lowing delivery wagons of many d i fferent 
ki nds. His wheel  carried an accuratel y tested cyclo­
metel' and also a careful l y tested tachometer. T h e  
d raw bar pul l o f  t h e  wagon was determi n ed by t h e  u se 
of a traction dynamometer. It was fou n d  t h at t h e  
average p u l l  per t o n  was 6 0  poundR on cobblestones 
at a speed of 7 m i les per h o u r, and at the same speed 
the draw bar pull on asphalt was 40 pounds per ton . 
The average weight of the . wagon. with its load and 
the dri ver and boy, was 2, 075 pounds. The tabulation 
of the d ata shows that the average speed ,  w h i le in 
motion, was 6 ' 7  m i les per h onr, and the actual time 
that the horse was working from the t i me he left 
the stable unti l  he returned to it, was one h our and 
th i rty-eight m i n utes. The horse was at rest for 
n early two-thirds of the time occupied by each trip. 
Taking the drawbar pul l at 50 pounds per ton , i t  
was found that the horse exerted 0'89 of a· theoreti-

cal horse power for one hour and thirt.y-eight minutes. 
This  was all the work done by this particular horse on 
this day. On the fol lowing day t wo trips were made 
over the same ground, and the average work per day, 
the year round ,  may be taken as not ovel' 16� miles 
at 50 pounds pull per ton , at a speed of 7 miles an 
hour. The length of t h e  workin g life of a horse i n  
this service i s  sel dom over five years, and a t  the end of 
this  time h e  has depl'eciated in value fifty per cen t.  

For com parative p u rposes the authors assullle that 
the horse covers 21 m i les a day in place of 1 6� m iles, 
and on this basis, taking into con sideration the i nter­
est on the eost of horse and wagon, the stabl e  rent  for the 
sallie, the cost of driver and hel per, etc., i t  was found 
that the cost of hauling one ton one m i l e  was 1 7'373 
cents. Taking another ease wh ere two horses are used 
to a del ivery wagon,  and th ree deli veries are made each 
day, the total distance covered bei ng 42 m i l es , it was 
found that the cost under these high l y  favorable con­
d ition s per ton m i le is  10 '2 cen ts. the load in each case 
bei ng taken to i n clude the weight of wagon, dri ver, 
boy, and the frei ght carried . 

The tests of electric deli very wagons were made over 
some 60 m iles of the streets of New York , and inclu ded 
al l con d itions of weather and som e of t h e  heaviest 
grades i n  this city. The method of making- the tests 
consisted i n  m easuring the watt-h ours of energy sup­
plied by the storage batteries during the run and of 
taki ng the distance an d speeds by tested cyclometers 
and tachometers , T h e  first tests were made upon a 
veh icle intended for the delivery of l ight goods from a 
large drygoods store i n  New York city. A curiou s fact 
brought out i n  these tests is that the po wer con �ump­
tion is not greatly affected by change of pavement, as 
from cob ble stones to asphalt. The avera ge of ten 
readi n gs taken d uring a run of 1 3  m i les i n  very bad 
weather gives the po wer cons umed on asphalt pave­

ment as, volts 85'3, amperes 23 '1 .  In a run of 6·25 
m iles over a continual l y  ascending route in w h ich the 
total weight of wagon, passenger, etc. , was 4, 200 pounds 
the following results were shown : Average speed, 8·44 
m i les per hour ; watt-hours per car m ile, 218 '28 ; watt­
hours per ton m i le, 1 03'95. Running in t h e  opposite 
direction and wi th the grade the speed was 8 '08 miles, 
the watt-hours per car m ile 1 71 '74, and per ton m ile 

·81'08. From these and other tests it is deduced that 
105 watt hours per ton mile is  qui te within the reach of 
actu a l  practice u nder service con ditions to-day, an d 
u nder ordinary con ditions a well designed electric de­
li very wagon shonld certain ly not consume over 120 
watt-hours per ton per m i le, 

On the above basis it is  deduced that at a rate for 
pow er of 5 cents per k. w. h o u r, the total cost for 42 
m i le:! of one wagon, one driver, and one boy, i n cluding 
i nterest on wagon, interest on stable rent, etc. , is 387 '77 
cent!'> as against 428 '54 cents for the horse-draw n  veh i­
cle with two horses as m enti on ed above. Hence the 
cost per ponnd of d el i very i s  0·0 1 7  cent less  than the 
figmes for the horse. B u t  i n  con nection with these 
figures i t  must be remem bered that \wile  the horse 
averages 21 m i l es per day at 7 miles per h our, the auto­
mobile covers 42 m i les at the rate of 9 miles per hour. 
Hence the automobile ca n do the work of t wo horses 
in 1 '34 hours less t ime w i t h  a savin g  of 4Q '75 cen ts per 
day on each 2, 400 poun ds of  goods deli vered. 

..• a. 

THE WAGE OF ORIGINAL RESEARCH. 
At first glance an an noun cem ent j ust issued by the 

U n ited States Civil  Service COlll mission appeal's to be 
of great interest to th ose of our youn g men trained i n  
special scientific work, who very naturally loo-k to the 
government as a principal employer of t h e  scientificall y  
edueated . 

On the recommendation of the Secretary of Agricul­
ture the last Congress appropriated a lump sum to pay 
for the services of young men who Illi ght be appointed 
i n  the scientific d ivision of the Agricultural Depart­
ment, to be detai led at expel'i ment stations. The Civil  
Sel'vice Commission was called upon to prepare an ex­
am ination . As a result of the com mission's labor the 
fol lowing h as just been issued : 

., T h e  Uni ted States Civi l I:!ervice Commission an­
nounces that it desires to estab l ish an eligible register 
for the position of scientific aid, Department of Agri­
cul t u re. The examination will consist of the subjects 
mentioned below, which will be valued as follo ws : 
College course, with bachelor's degree, 50 ; post-grad u­
ate course and special qualifications, 25 ; and thesis or 
other li terature, 25. 

" Applicants will be l im ited to graduates of coll eges 
receh'i n g  the benefits of grants of land or money from 
the United States , 

" Each applicant must file with United States Civil 
Ser vice Com m ission , W ashington , D. C . . a properly 
certified statement as to the length of ti��le spent i n  
college, the st udies pursued, the standing- i n  these 
studies, the special work it is desired to take up, and 
the special qual i fications for snch work, and, finally, a 
thesis u pon such special scientific subject as the appli­

can t m ay select, or, in l ieu of this, any l i terature on 
scien tific subjects published over h i s  own signature. " 

So far, so good; although it must be plain, to those 
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informed, that the selection of only those coming from 
institutions of learning that have called for or needed 
govern mental subsidies w i l l  shut out many of the most 
capable young men from such an eligible l ist, as most 
of our great schools of science do not come within that 
category. However, this is not a matter of m ajor i m ­
portance, a s  the next t wo provisos in t h is IllOSt remark­
able enactment completely s h ut out the very you ng 
m en who,  i t  is  to be presumed, t h e  government desi res 
to employ in this scientific corps. These provisos 
read : 

"The length of t ime any sci entific aid l lIay serve i n  the 
department is limited to two years . 

"The salary shal l  not exceed $40 per month." 
The stupidity of th e first of th ese provisos, perhaps, 

rather exceeds anythi ng of the k i n d  that h ... s yet em an­

ated from Congress. Why a man w h o  is at all worth y  
o f  employment a s  an i n vestigator in economic 8ci ence 
should at the end of two years-j ust when he m ust, by 
all ord i nary reasoning, be reach ing a fair degree of use­
fulness in  h i s  special  work-be set adrift to find a new 
occupation, or, at best, a new employer, only an Ame­
rican Congressman can explain. 

Even this blunder could be forgiven to men wh o, as 
a rule, regard such offices as these as only so mauy 
voters placated, if the utterly i n defen sible salary of 
" forty dol l ars a m o n t h " did not reduce the whole mat· 
tel' to an absurdity. 

After the ordinary comm o n  scbQol educat ion, with 
four years of collegiate trainin g and, perh aps, a year 
or two more of special post-graduate stud y following, 
the yonng m an who fi n ds himself on this el igible l i st 
f'n ters u pon his duties at a wage one-th ird less than 
that given a street-car conductor and fifty per cent 
less than that paid a laborer or door tender i n  the d e­
partment i n  which he will be em ployed. After milch 
patient toil  at work, and after fou r  years of arduous 
study, h e  will  find himself  dictatin g the resul ts of 
his researches to a stenographer. recei ving a salary 
almost twice as large, although only four or fi\'e 
mon t h s  of trai ning were required to fit h er for that 
posi tion.  

When h e  was last i n  this country, the late Prof. 
H u xley said in an i nterview that the thing that most 
impre�sed him in the scientific world, on this side of 
the Atlantic, was the great benefits that the United 
States had derived and were deriving from the reo 
searches of its scientific m e n  and t h e  very low estimate 
that this country placed upon the labors of those very 
men.  He pointed Ollt that many, in fact most, of 
our students in economic science at that ti me wel'e 
men who as teachers, as lecturers, or as editors or au­
t hors . or i n  other fields of l ike exactin g n ature, were 
l i tel'ally giving the products of their spare time to 
their fellow men for the love of science. He point­
ed out that, in a government l i ke ours, it ought to 
be apparent to th ose who made the laws and held 
the national purse strings that n o  better invest­
ment of public funds coul d poss ibly be m ade than 
such as would look toward the encouragement and 
materi al support of the struggl ing student i n  science. 

The life of the late Prof. C. V. Riley, long United 
States Entomologist, is  a case in exce l l en t  poin t. Had 
Prof. Ri ley's salary been t wice what i t  was, h ad it, in 
fact, been equal to that of a Con gressman , and had h e  
drawn i t  for every year o f  h is l ife, t h e  sum total woul d 
n ot nearl y h ave equaled the value of the work he did.  
i n  the common i nterest, i n  the one field of grApe 
culture and the introduction and propagation of Ve­
dalia card inalis.  Yet that was but one of many lines 
of research,  the valuable results of which Prof. Ri ley 
gladl y  and freely gave his fel low men t he benefit of ; 
and, thank good fortune and i n  spite of Congressional 
stupidity, the Rileys are still a goodly host in our 
scientific ranks. 

A wae;e of nine dollars a week, w i th a. two years' 
limit to the period of usefulness, is not the way 
to encourage original research and i n vestigat ion, the 
ben efits of w h ich are to belong to the nation . An i n­

sect.sprayi ng device. based on d i scoveries given by 
Ri ley to the agricul turists of this and other lands, is  
now bringi n g  i ts" in ventor " more per week than Con­
gress con siders the work of an i n vestigator to be 
worth per month. The B iblical adage, "The laborer 
is  worthy of h is hire, " is  a true double entend re ; he 
does, indeed. soon become worthy of it-and of no 
more! The man who finds that the govern ment values 
his ulti tllate mental efforts in the public behalf at the 
per d iem wage of  a trench digger, i f  he be n ot one i n  
ten thousand, i s  apt soon t o  agree ·with his employer 
and ren der h i m  just the amount and sort of service 
paid for by that wage. 

• • • 
SPAIN SELLS CRUISERS. 

At a recent meeting of the Cabinet Council of Spaiq , 
the Minister of Mari ne announced the !'al e of th e Span­
ish cruisers " Patriota " and " Rapido" to the French 
transatlantic line and to a German steamsh i p com 
pany. These vessels were formerly t h e  ., Col umbia ,. 
and " Normannia," of the Hamburg-American l i ne. 
They were purchased by Spai n at the b egin n i n g  of the 
late war and were converted into cruisers and renamed. 
They never took any active part in hostilities. 

© 1899 SCIENTIFIC AMERICAN, INC.
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ANIMAL TOOL-USERS, ENGINEERS, AND MECHANICS_ 

BY JAMES WEIR� JR •• M.D. 
Those who maintain t h at t h e  l o wer ani mals, the sub­

h u man famil ies, in all  man ifestations of i ntell igence, 
are governed and directed solel y and wholly by i n­
sti nct, assert that such creatures never make use of  
tools. Yet, of these observers, even the most careless 
and most casual h ave, dou btless, time and again wit­
nessed the use of tools by an imals, though they may 
have fa iled to recognize it as such. 

T h e  spider wh ich seeks ont a pebble and anchors her 
web with it in order to hold it taut, or to keep it from 
being b lown away by the wind, clearly makes use of a 
tool; t h e  pebble in thi s instance is as m uch a tool as 
an i ron anchor fashioned by the hand of man would 
be to human beings under analogous circumstances. • 

Prof. E. H. Webber, the famous anatomist and p h y­
siologist, writes as fol lows: 

"A spider had stretched its web between two posts 
stan ding opposite each oth er, and had fastened it to a 
plant below for a third point. But as the attach m ent 
be low was often bl'Oken by the garden work, by pass­
ers·by, and in other ways, the little  animal extricated 
itself from the difficulty by spinning its web round a 
little stone, and fastened this  to the lower part of its 
web, swinging freely, and so to draw the web down by 
its weight in stead of fastening it in this direction by a 
connecting thrt'ad . "  

N o t  long ago I saw a spider u se a broken nail a s  an 
anchor for her web. She had spun her trap i n  a square 
w i n dow in a partition wall .  This partition stood be­
tween the saw room and the k i l n  or dry room of a plan­
ing mil l ,  and the timber that was to be dried out was 
passed through the window from the saw room to the 
dry room. O f  cou rse, the lower stay rope of h er web 
was frequently broken by the rafters, planks, etc. , that 
was thrust through the window. The intell igen t l ittle 
archi tect soon evolved a method of suspending her web 
across the windo\\T with ont making use of a lower stay 
rope; she found a small fragment of a broken nai l, 
and, by making u se of an ingenious system of puBeys, 
in the elaboration of w h ich 8he evinced high engineer­
ing skill ,  she finally drew the broken nail up to the 
bottom or lower margin of her wheel-shaped web, and 
there lashed it  securely. The weight of the little pi ece 
of i ron was sufficient to hold the web taut and to keep 
it stretched across the window. 

Several years ago I saw a water moccasin make use 
of a novel method to secure its din ner. I was fishing in 
Ouach ita River, Arkansas. O n e  day. when I saw a 
large moccasin busi ly engaged in the pursuit of m i n­
nows, the current was so swift and strong, however, 
that the snake m issed i ts ai m whenever it  darted ont 
after one of th ese agi l e  li ttle fishes. Time and again 
it e�sayed to seize a min now, only to be s wept aside by 
the rapidly flo wing water. Final Iy, it took a hal f  t u rn 
of its tai l about a bowlder, which rested on the bottom 
of the stream, and, when a minnow came within reach, 
i t  sndden l y  d arted out its h ead and neck and caught 
the u n wary l i ttle" silver sides. " Here, so i t  seems to 
me, was del i berate ideation for a defini te purpose, in 
w h ich a reptile made use of a tool in attaining i ts ob­
j ect. 

Se veral years ago I was greatly worried by black 
ants, which had discovered some specimens ( bird skins) 
on a table, and which they had attacked and were re­
moving pi ecemeal. I made four circles of tar on as 
many squares of brown paper and placed one of these 
toq uares beneath each leg of the table, so that the legs 
were enci rcled by the tar. T h is lSeemed to stop the 
ravages of the l ittle thieves for several days, but e vent­
uall y  I again fonnd them on the skins busily en gaged 
in removing bits of flesh. On exam ination, I discovered 
that they had bronght in  grains of sand from the street 
and had constructed a bridge or dike across the tar 
with th ese m i n i ature blocks of stone. So very wonder­
ful was t h i s  i n telligent act that I called in m y  friend, 
Dr. R. O.  Co wling, p rofessor of surgery in the Univer­
sity of Louisvil le, to witness it.  I removed the circle 
which had been bridged by the ants and substituted a 
fresh square. We then saw the ants bring sand grains 
from the street and construct another bridge. 

Reaum er, in his L'Histoire des Insectes, says that 
Cardinal Fleury told h i m  that be saw ants on one oc­
casion b uild a bridge of earth across some bird lime 
which had been spread on a tree; on another occasion 
the Cardinal saw these intel l igent little arch i tects b u ild 
a floating bridge across a vessel of water surroun d i n g  
the bottom of an orange tree t u b. They u s e d  wood in 
the construction of this bri dge, thus showing that they 
were aware of the nature of the material n ecessary to 
make their bri dge a success: also, that they possesic'ed 
no small engineeri n g  skil l .  StiI I  more wonderful is the 
account of Dr. El l endorf, who writes that the ants 

. which he observed bridged a saucer of water with a 
straw. He had placed the legs of a cupboard in saucers 
of water. thus, for a few days, preventing the ravages 
of the ants. Final ly, however, they again gai ned ac­
cess to the cupboard and were as bad as ever. On ex­
amination,  he found a straw in one of the saucers which 
lay obliqu'ely across the edge of the vessel and touched 
t.he leg of the cupboard ; the ants were using the straw 
for a bridge. .. I now pushed the straw about an inch 

J ,ieutif" jtueritau. 
away from the cupboard leg," wI·it.es Dr. Ellendorf, 

" 'and immediately a terrible confusion arose. In a 
moment the leg immediately over the water was covered 
with h u ndreds of ants, feeling for the bridge in every 
direction with their antennre, run n i n g  back again and 
corning in ever larger swarms, as t hough t h ey had com­
m u nicated to their comrades withi n  the cu pboard t h e  
fearfu llllisfortune that had taken place. Mean w h i l e  
the newcomers continued to r u n  along t h e  straw, an d 
not finding the leg of the cupboard, the greatest per­
plexity arose. They h urried rou nd the edge of the 
sauce r, and soon found out where the fau l t  lay. With 
united forces they quickly pulled and pushed at the 
straw, until  it again came into contact w i t h  the leg 
of the cu pboal'd, and the commun ication was again 
restored." 

In this i n stance the ants were quick to seize on ma­
terial ready to hand ; they fou nd in the straw a ready­
made and most efficacious bridge. They cl early showed 
that they recognized it as such, by replacing it  w hen 
the doctor moved it away from the cnpboa rd leg. 

Man y of the lower ani mals evince great arch itectural 
a n d  engi nE'eri n g  skill  in the construction of their domi­
ciles, nests, etc. , but , since this skill  is  for the most 
part the result of hereditary i nsti ncts, it  will  not be 
discussed in t h is paper. It so  happens, however, that 
e very now and then, sub-hu man creatures show b y  
their actions that their engineeri ng feats al'e th e result 
of  reason; t h at they are elaborated and i n augurated 
to meet the exigencies of immed iate and u tterl y u n ­
expected ci rcumstan ces. Thus. o n  o n e  occasion, where, 
owing to excessi ve heat. one of the combs of a h i ve be­
came detached and was in great danger of falling, the 
bees at once set to work and bui lt  a shoring pil lar be­
t ween the endangered comb and t.he one n ext to it. 
This pil lar kept the comb from fall ing. The i n telli­
gent little engineers then rebu ilt the attachments of 
the comb with wax, thus firmly fixing' it  to the walls of 
the h i ve. When they h ad done this, they took away 
the shori ng p i l lar and used the wax else where. Each 
step in this engineering feat was w itnessed by m yself, 
and I was forced to acknowledge that man h i mself 
could not h ave met the accident m ore i ntel l igently 
and warded off evil consequences more effectually. 

Bees are firm believers i n  the adage " Clean liness is  
n ext to godliness, " consequently keep their  h i ves spot­
lessly clean . They immediatel y carry out all filth and 
deposit it without the h ive. SomE'times it happens 
that intruders, such as large moths, bE'etles, etc. , i n  
their wanderings stray i nto the domicile of a comm u­
nity of these excl usive l ittle confection ers. At once 
war is declared, and the stranger is  stu n g  to death. 
The bees will remove the body i f  possible lan d  it i s  
wonderful how strong they are a n d  what heavy bodies 
they are able to move ); if the dead stran ger is too 
heavy for them, they wi l l  bury it beneath masses of 
propolis, a s ubstance that they extract from the poplar 
an d certain other trees. I once placed a large Poly­
phelllU!s moth in a h i ve. The bees soon discovered the 
intruder, and an alarm was sent out.  There was some 
con fusion at first, but soon t h e  brave little i nsects 
could be seen hnrryi n g  from all sides, and convergi ng 
toward the i n vaded portion of the h ive. Sudd enly, 
the moths was attacked by dozens of bees, and was 
soon stu n g  to death.  They tried to drag the dead in­
sect out of the h i ve, but,  finding it  entirely too heavy 
for their stren gth, they buried it beneath masses of 
propolis. 

Some of the h igher animals, snch as the monkev and 
the elephant, on occasiohs, make as i ntelligent �se of 
tools as men wou l d  under s imilar or l i ke circumstances. 
A Capuchi n  monkey, which I o wned for se\Teral years, 
was given some waln uts. He tried to crack the nuts 
with his teeth, b u t  they proved to be too hard. He 
then seized a stone which happened to be lying near 
on t.he pavement, and, holding the nut with one paw, 
h e  brought the stone down on it with the other, thus 
effectually laying bare the longed-for kernels. 

An Ateles, the property of Mr. Paul Devinney, of 
St. Louis, not only cracks n uts with a hammer, but 
also u ses a " picker " i n  extracting the kernels. J. have 
seen him do this  t ime and agai n, and have often ad­
mired his skill  and dexterity. 
. Some monkeys are fully aware of the properties of 
the lever and of the ad van tage of leverage. In 1 882 I 
saw a m onkey at the Fai r Grounds, in St. Louis, Mo.,  
w hich wonl d pry apart the bars of his cage with a 
stick. When I gave him my cane, he would examin e  
i t  carefu lly, a s  if  mental l y  testi ng its stren gth: h e  
wou ld then place. it between t h e  bars a t  j nst t h e  right 
spot, and swing back on it with all his  m i ght.  When 
h e  had spru n g  the bars apart, h e  would squeeze 
through and" go on a prow!. " Reugger, the German 
biologist and natu ralist, describes a m onkey which 
would" employ a stick where with to pry up th e lid of 
a chest, which was too h eavy for the an imal to raise 
oth erwise. " 

In 1 889 there was on exh ibition in New York a very 
large an d i ntelli gent h og-nose monkey. T h is animal 
was confined by itself, though there was a door be­
tween its cage an d the one next to it.  This door could 
be easily opened by the monkey, b ut a spri n g  governed 
it in such manner that it would close unless held open. 
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The hog-nose was a sociable individual, and was very 
fond of v isiting its neighbors. It could not bear, how­
ever,  h aving the door closed on it, thus sh utting i t  out 
from its own particu lar domi cile. so i t  evolved the in­
gen ious trick of chocking the door with a pan when­
ever i t  went. calling! It would open the door, t,hen 
place the pan in such a position that it could not 
swing to! 

O n e  day I removed the pan, and the mon key's dis­
may and uneasi ness was very plainly manifested unti l  
I restored it .  

E l ephants very frequently make use of tools. Sir  
John Tennant, Romanes, Dampier, and others say 
that t hese creatures, when passing through the j u n gle, 
break branches from the trees and use t h em [J fans. 
One day, whi le  observing Jess ie, a very i n tel l igent ele­
phant that was on exhibition at the St. Lou is  Fair 
Grounds, I noticed that she was greatly worried' and 
an noyed by the attacks of a swarm of large flies. These 
insects had settled on her back where she could not 
reach them with her proboscis or with her tai!. She 
seemed to study the si tuation for a few moments ; then, 
reaching out her trunk, j;;he seized a mop-broom, which 
stood in the corner of her stal l,  and deliberately brush­
ed off the greed y l ittle bloodsuckers with it. 

Mr. G. E. Peal states in Nature that he once saw a 
young elephant deliberately fashion a surgical in stru­
ment. He saw the animal in  q uestion go to a bamboo 
fence and break off one of the pickets; this picket i t  
further fractu red with its trunk and o n e  o f  its fore 
feet unti l  i t  obtained a sh arp fragment sOltle 10 or 12 
i nches in length. Then, lean ing for ward on one of i t s  
forelegs, i t  thrust t h i s  fragment, which it  grasped w i t h  
i t s  trunk, i nto i ts" armpit" a n d  vigorously moved i t  
t o  and fro. A s  a result o f  this operation , a large ele­
pbant leech was dislodged, which dropped to the 
ground and was at once ground to mincemeat ben eath 
the h orny toes of the sagacious brute, which grunted 
its intense satisfaction! 

Jessie, the elephant mentioned above, had some 
knowledge of pneumatics. One day I tossed a pean ut 
which fell to the ground some 8 or 1 0  inches bE'yon d 
the utmost reach of h er trunk. She stretched o u t  this 
organ to its fu llest extent tjward the pean ut, then 
blew through it a sudden, quick, and powerful  blast. 
The peanut was h u rled against the wall,  from whence 
it bounded and then rolled ben eath the feet of the in­
telligent animal, which at once s wallowed it .  I tried 
this experiment several times, each time w ith a like 
resnlt. 

• .  e, • 

TIME OF TRANSATLANTIC PASSAGE AGAIN 
REDUCED. 

The speed of the transatlantic steamshi p  4Jontinues 
to advan ce hy steady i ncrem ents and the t ime of the 
ocean passage is curtailed hour by honr. That most 
successful  ship, the " Kaiser Wilhelm der Grosse," of 
the North German Lloyd Com pany, has now, for the 
third time, snrpassed the record formerly held by the 

" Lucania " for the highest average speed from New 
York to Enropean ports. This mark stood for several 
years at 22'01 knots, and was first broken by the 
.. Kaiser ,\Vi lhehn," wh ich covered the course at an 
average speed of 22'3 knots, a performan ce which she 
subseqnently ecli psed by achieving an average of 22'56 
knots. 

On her last trip the same vessel ran from Sandy 
Hook Lightsh i p  to Cherbourg in 5 days 20 hours a n d  
55 minutes, t h e  exact length of h e r  cou rse bei n g  3, 190 
m iles. To do this the " Kaiser Wilhelm " must h ave 
maintai ned an average speed, day and night, of 22'65 
knots, or 26 land miles per hour. The most remark­
able al l -day run of this vessel was m ade in May, 1898, 
when during a westbound trip she covered 580 kn ots 
in one day at an average speed' of 24'17 k nots an hour. 
T h e  best previous all-day run was that of the .. Lu­
cania, "  w hich covered 560 knots at an average speed of 
23 '38 knots. 

• I .... 
BROOMS AS GERM BREEDERS. 

Bacteriologists devote th emselves to t h e  detection, 
isolation , and destruction of bacteria, and strange to 
say, they do not appear to have gi ven much attention 
to the danger that l urks in the ordinary articles of 
household use. :For example, the common house 
broom is both the habitatio n and breedi ng place for 
whole colon ies of bacteria, and cases of disease have 
been traced to this apparently inoffensive article. At 
K5nigsberg- a conrse in bacteriology is gi ven by a 
ph ysician, in which he maintains that the strictest san­
itary and h ygien i c  conditions in things pertaining to 
the h ouse should be inculcated, an d in  this cou ntry in 
t h e  Boston Cooki ng School, and doubtless e lsewhere, 
there are many lectures given on bacteriology. The re­
frigera tor is one of the danger spots, for bacteriologists 
tel1 us that the min utest organisms may thrive even i n  
melted ice, and p utrefactive bacteria once gaining ac­
cess to the household refrigerator w i l l  breed and con­
taminate butter, milk, meat. and other food kept 
therein.  Cupboards and closetlS also afford an excel­
le nt breeding place for the ever-present microbe, and 
housekeepers wil l  do wel1 to look to such articles as 

. refrigerators, brooms, dusters, etc. 
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A SIMPLE MOLD FOR COMPOSITION ROLLERS. 
The base-fill ing method of casting pri nting-press 

rollers is m ore desirable than the old method of top­
filling, because i t  removes, to a large extent, the lia­
bility of flaws. A simple casti ng-outfit which employs 
the base-filli ng method and which is designed to meet 
the requi rements of the average printing-establish· 
ment has been invented by Eugene Sto ugh, of Sioux 
Falls. S. D. The com bination-bases used in this de­
vice will cast three rollers sinlUltaneously, an evident 
advantage if  there be t hree sizes of presses using 
three sizes of rollers. 

The combination-base at one end is tumed to fit 
c a s t i n g - t u b e s  
classed as "eigh t h  
medium, " and the 
opposite e n d  is  
a d a p t e d  to fi t  
tubes classed as 
..  half medium ." 
The intermediate 
size is produced 
by means of a 
ring or bushing 
whose inner dia­
meter permits it 
to fit over the 
crown end of the 
base for the eight.h 
medium size of 
tube, and whose 
o u t  e r diallleter 
corresponds w i th 
the "q uart.er me­
dium " tube. The 
base of each mold 
is formed wit h a 
l o n g i t u d i n a l  
opening w h i c h 
contracts at the 
center. This open­
itlg receives the 
shank of the roll­
er-stock, the con-
traction at the 

STOUGH'S ]l[OLD FOR COMPOSITION center facilitating 
ROLLERS. the seating of the 

shank. Extend­
ing longitudinally through the base of each mold is a 
feed-orifice leading to both crowns and communicating 
with a feed-pipe. The various feed-pipes are con­
nected with a central supply-tube "SUrrounded by a 
funnel of sufficient capacity to enable all the molds to 
be filled ;'tmultaneously, a tapered wooden plug being 
used to close the outlet until the funnel has received 
its supply of composit.ion and to control the feeding of 
the liquid mass. Caps are used to close the tubes 
w hen the composition has risen to thll top. When set, 
the rollers are withdrawn in the usual manner. 

...... 
THE EASTMAN " ELECTRO-CYCLE." 

The Eastman" electro·cycle" is built along the l ines 
of the bicycle, i ndeed , it  might be called a •• bicycle­
carriage. "  In the words of its designer, "The bicycle 
was the principal incentive that has again inspired in­
venti o n  to sol ve the problem of self-propelled wad 
vehicles, and must be the starting point in the evolu­
tion of the new automobile that is to come and stay. 
The bicycle, taken as a whole, em bodies grace and 
completeness, yielding a 
maxi mum of speed with 
the expend iture of a mini­
mum of power, and these 
features are eminently es­
sential in  the automobile. " 

The " Ele c t r o-c yc l e," 
shown in our engraving, 
was designed by Mr. H. F. 
Ellstman, of Cleveland.  
Ohio. The frame i s  of steel 
tubing, the side panels of 
sheet steel, muffied and in, 
sulated, so as to be noise. 
less and practical ly  inde­
structible. The construc­
tion admits of great rig­
idity combined with ex­
treme lightness. The bat­
tery and motor weigh more 
than three-quarters of the 
total amount. There are 
three speeds forward, and 
one backward . Speed is 
regulated, the carriage re­
versed, and the coasting 
brake is applied all by 
means of one lever. There 
is also a powerful band 
brake applied by the foot. 
The steeri ng is accomplish­
ed by handle bars and a 
steering head, as in the 
bicycle. Three wheels ride 
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lighter and with greater liteadiness than four, and also 
steer out of ruts and over car tracks with greater 
ease. It would appear that there is a considerable 
future for light vehicles of the kind we have described. 

••••• 

The Height of South American Mou ntains. 

The results of the hypsometric meas urements recently 
made, by Sir William Martin Conway, of the High 
Andes of Bol i via seem to determine definitively t h at 
Aconcagua, in Argentina. is the loftiest summit of the 
American Cordilleras, and accordingly the culm inating 
point of the entire Western Hemisphere, says The 
Nation. A lthough this was the general assumption of 
geographers, the I'ival claims of the Nevado de So rata 
and I l limani,  which in the older geograph ies were 
represented to have altitudes respectively of 25, 200 and 
nearly 24,000 feet, and even quite recently to approxi­
mate' these heights, have left the question an open 
one. The present observations reduce these elevations 
to 21, 710 feet (for the highest peak of the So rata or 
IJlampu) and 21,015 feet, a result stri kingl y  in accord 
with that obtained by Minchin-21, 470 and 21, 224 feet­
and about equally correspondent with that der'ived by 
the English geologist Pentland froUl h i s  revised trian­
gulation conducted in 1838, w h ich gave 2 1,286 feet for 
the Sorata and 21, 145 feet for Illi l llan i .  T h e  absolute 
altitude of Aconcagua is, perhaps, sti ll  in  doubt, b u t  
t h e  measurements of Fitzgerald a n d  Zurbr-iggen, made 
during their late successful and unsuccessful attempts 
to attain the s u m m its, would seem to gi ve the moun­
tain a height fully equal to t hat wh ich had been 
assumed for it by Fitzroy and Darwi n, 23, 200 feet, a n d  
about a thousand feet more than was claimed by t h e  
Spanish engineer Pissis (22, 422 feet). T h e  S o  rata and 
llli l llani now not impossibly also y ield second place, as  
a number of summits, both i n  northern C h i le and i n  
Bolivia, are close competitors, a n d  have a t  least t h e  
advantage of being reputed t o  b e  more lofty. 

. .  '. 
Trouble with Electric Cars In Corea. 

A young American, in the empluy of the contractors 
of the Seoul-Chemulpo E lectric Railroad, writes in ter­
estingly of the new electric road in Seoul, Corea. The 
road was well built, the cars coming from A merica and 
motormen were imported from Japan to run them. 
For some reason the fenders aud gongs did not arrive, 
and this was the chief cause of the trouble. Those 
who were interested in the railroad insisted that the 
opening of the road s hould not be postponed, and,  ac­
cordingly, the citizens were out in cI'owds to see" the 
devil wagon run by a wire. " Soon aft·er the car started, 
a child ran across the track, became exci ted, and was 
run down and killed. A mob soon gathered, which be· 
gan to pelt the car with stones, and all on board fled 
for their Jives. The car was torn to pieces and then 
burned. The wires were pulled down, but, fortunately, 
a serious accident was averted by turning off the cur­
rent at the power house. Another car was sent out 
later in the day and met the sallie fate. A mob started 
for the power house, but wa!! dispersed by the police. 
According to The New York Sun, Oriental advices 
state that twenty ringleaders of the rioters who de­
stroyed the electric tram way cars at Seoul have been 
executed. The i nhabitants of this strange land have 
been speculating for weeks on the cause of the 
drought, and many thought the eleetric w ires cut off 
the influence of heaven. This proba bly accounts in  a 
man nel' for the fanatic outbreak. 

rHE EASTMAN ELECTRO-CYCLE. 
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A SIMPLE TOOL FOR CUTTING PIPES. 

In removing pipes or flues from boilers of the locomo­
tive pattern a short piece is usually cut from the end 
of the flue in order to facilitate the work, A tool 
adapted for t.his use forms the subject of the accom­
panying illustration. 

The tool comprises two hinged arms adapted to lie 
alongside of each other and to enter the pi pe, each arm 
being provided with a collar to abut against the end of 
a pipe. The two arms can be adjusted to ward and 
frolll each other by means of a set-screw passing through 
one arm and engaging the other. That portion of the 
one arm which enters the flue is formed with a slot in 
which a sliding block having a cutting-point is mount­
ed. The block is per-
forated to receive a 
t h  re a d e d  bolt b y  
means of which it 
can be adjusted i n  
position . 

In using the device 
the block is adjust­
ed so that its cut­
ting poi nt is at the 
desi red d i s t a n c e  
from the arm-collars. 
The set-screw pre­
viously menti 0 n e d  
i s  then turned un­
til the t wo h inged 
arms are in contact, 
When the arms have 
been insert.ed in the 
pipe 01' fl u e, the set­
screw is t urned i n  
the opposite direc­
tion until  the cutti n g  
point o f  t h e  slide 
block is in contact 
with the fiue. The 
entire tool is then 
turned b y  engaging 
the sq uared end with 
a wrench. As t.he 
cutting proceeds the 
set-screw is gradual­
ly turned in ward to 
force t.he sliding. 

FLETCHER'S TOOL FOR 
CUTTING PIPES. 

block point deeper into the metal until the pipe has 
been severed. 

The in ventor of this implement is Mr. John Wm, 
Fletcher, of Tocapilla, C hile. 

....... 
Thc T u berculosis Congress. 

One of the American delegates to the recent Tuber­
culosis Congress at -Berlin,  who has re turned, is prepar­
ing a report for the Navy Department on the work of 
the Con gress. Dr. Boyd considers that the resul ts will 
be very important.  The chief question which nolV 
i nterests the profession is the preparat ion of an effective 
serum to combat the disease. The most promising 
work is that of Dr. Behring, one of the most celebrated 
of the E u ropean specialists. He is pushing on h is 
experiments as rapidly as is consistent with careful 
scientific work. The development of consnmption 
san itariums in Europe has also attracted much interest 
in this country. Preparations are now bei ng made for 
the establishment of a consum ption ranch in  the high 
and dry region of the South west for the benefit of the 

IlIerehant m arine, in which 
there is a large percentage 
of consumptives. 

...... 
Russia P urchases Anlerl­

ca n Machinery. 

Orders to the amount of 
$150, 000 have just been 
placed with A m e r i c a n  
fir-ms for mach inery ordel'­
ed by the government of 
Russia for the temporary 
m achine shops now bein g  
built at Harbin, Manchu­
ria, on the Chinese East­
ern Rail way. It includes 
a 42, 000 pound lathe, dou­
ble axle lathes, b 0 r i n  g 
mills, s t e a m hammers, 
d rills, etc. 

••• 
THE Hungarian novelist 

Maurus Jokai is going to 
make an ('xhibit of his liter­
ary works at the Paris Ex­
position. It is said that he 
has written over three hun­
dred books, and he wil l  dis­
play his novels in  ('very edi­
t ion and in every transla­
tion that has been printed. 
It will undoubted l y  be an 
interestin).t exhi bit, though 
in rather poor taste, 
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MOVING A 500·TON TRAIN-SB ED ARCH. 

An important enlargement and general impl"Ovement 
of the great terminal stat ion of the Pennsylvania Rail­
road , Jersey City, has been under way d uring t h e  past 
twelve months and is now nearing com pletion. 'l'his  
work, which had been contem plated for some time by 
the company, was hastened by a destructive fire which 
occurred in March, 1898, and destroyed the greater part 
of the waiting room, the restaurant and the dining room, 
together with the com munications between the ferries 
and t.he station. The improvements have been chiefly 
in the direction of the enlargement of the existing ac-

DETAILS OF FOOTING OF ARCH AND NEST OF 
ROLLERS. 

commodations. and one of the most. iJn portant of these 
was the lengthening of the main train-shed by 125 feet, 
m akin g  its total length 777 fe�t. This lengthening in­
volved the addition of t wo entire panels to the roof 
structure, and it was decided that the existin g  e n d  or 
portal arch should be moved out to ward the H ud son 
River a distance of 125 feet, and an entirely new arch 
built  in its place with a new i ntermed iate arch between 
the two. The portal arch is u n l i ke the other arches of 
the roof, in that it  is i nclosed to form a gable for the 
end of the structure. All of the arches of the shed ex· 
cept the portal arches are provided with a system of 
heavy tie rods which extend beneath :the rail road 
tracks and serve to resist the out wal'd thl'ust of the 
foot of the arches. T h e  portal arch has no such ties at 
the footin g, but it  is tifld together by means of a truss 
which extends from hip to hip at a height of 30 or 40 
feet above the tracks. The space above this truss is 
filled in with paneling of light steel- work which is 
glazed to keep 
out the weather. 
The trussed arch 
which was moved 
consists of two 
distinct t r u s s e s  
placed 14 f e e  t 
apart and braced 
together. It is 
256 feet in width 
and 114 feet in 
heigh t., and its 
t o t a l  weight as 
moved is about 
500 tons. 
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which are placed beneath the free ends of an ordiuary 
railroad or high way bridge. Above the nest of rollers 
were placed two lengths of railroad iron, and u pon 
these rested the foo t of the steel arch.  A heavy sling 
chain was passed around each foot of the arch, and 
powerful blocks and tackle were led from the struc­
ture to two stationary hoisting engines, one being 
stationed at each end of the arch. 

The first operation was to cut loose the connections 
between the gable arch and the roof of the train-shed. 
It was then moved far enough to leave its own site 
clear for the construction of the new arch, to assist i n  
which work the gable arch was utilized. It was t hen 
drawn forward u ntil it was j ust beyond the piers for 
the intermediate arch, which was erected in a si milar 
manner to the first arch. Finally the p ortal arch was 
drawn to its permanent position, 125 feet from the 
starting point. 

As the great structure is 1 14 feet in height and pre­
sents a large area of wind, it is evident that a base of 
14 feet does not present any large margin of stability 
agai nst overt urning by wind pressure. To guard 
against such a mishap, a couple of inclined l!lgs or 
towers composed of heavy timbers were suspended 
from the girder and reached to within a few inches of 
the floor of the station.  As it was clear of the ground, 
it offered no resistance to the movement of the arch, 
and at the same time f ully precluded the possibility of 
an upset. 

The w h ole work of the actual moving and construc­
tion of the new trusses has occupied about four weeks, 
and it  has been carried t h rough without any mishap. 
The plans for th is work were drawn up by Assistant 
Chief Engineer Lewis H .  Barker, who. together with 
the superi ntendent and contractors. is to be congratu­
lated for the success with which they were carried 
through . 

• • • • • 
Death In Headache Powders. 

'rhe daily papers h ave of late contained reports of 
death in various cities attributed to self-administration 
of u nknown remedies. The other day a woman in 
Pittsburg died twenty minutes after swallowing a 
powder for the rel ief of headache. This is said to 
have been the fifth death, in that city alone. recently 
set dow n  to the same cause. Such instances teach the 
nostru m-loving American people but slowly. The re­
port of the physicians who have recently made an 
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autopsy in the case of a lady of Detroit is said to show, 
says The Medical Record, that death was hastened by 
the use of secret headache powders. It would seem 
but right that the ingredien ts of all nostrum s  sold in 
the drug store should appear u pon the package. This 
would protect i n  a m easure both the druggist and the 
purchaser. When both are ignorant of what is bei n g  

SECTIONAL VIEW O F  FALSE WORK OVER WHICH 
ARCH WAS MOVED. 

administered, great damage may often result. Sure l :,­
some legislation is called for. 

Change In Ru ssian Calendar. 

Consul- General Holloway sends the following to the 
Department of State from St. Petersburg : The Rus­
sian government has, after many years' discussion, 
determined to abandon the old-style or Julian- Greek 
calendar, wh ich is twelve d ays · behind the now uni· 
versal system of the Gregorian cycle. and which has 
bellO a sou rce of annoyance to Russians doing busi ness 

with other coun­
tries, who were 
com pelled to use 
both d ates, as well 
as to foreigners 
trading with Rus­
s i a . T h e  S t .  
Petersburg Astro­
nomical Society 
has t a k e n  the 
It1atter in hand. 
and with the co­
operation of the 
ministers will  ap­
point a commis­
sion, to be com­
posed of sixteen 
persons, nine of 
whom are to be 
members of t h e 
Astronom ical So­
ciety. w h o  will ar­
range all the de­
tails. It  is expect­
ed the new-style 
calendar w i l l  go 
into effect i n  1901. 

• t 

T h e  preparato­
ry work consisted 
in b ui ldin g four 
new piers, t.wo on 
each side of the 
sheri . to carry the 
add i tional arches. 
These piers were 
built out in the 
river, upon piling 
which had been 
driven to a firm 
footing. The pil­
ing was cut off 
below water leve l,  
and the masonry 
piers were bui lt  
u p  0 n it.  To 
form a road way 
over w h i c h to 
move the he..avy 
s t r u c t u r e ,  a 
bridge of piling 
and steel plate 
girders was built 
from pier to pier. 
O n  this was laid 
a floor of heavy 
timbers and t wo 
lines of ordinary 
steel rai l. U pon 
the rails was laid 
a nest of paral lel  
steel rol lers of the 
kind shown i n  the 
a c c o m  p a n  ying 
small engravings. 
the rollers being 
similar in con­
struction to those MOVING THE 600·TON GABLE ARCH OF THE PENNSYLVANIA DEPOT, JERSEY CITY. 

A $25,000 foun ­
tain is t o  b e  erect­
ed i n  San Fran­
cisco to comme­
m o r a t e  P e t e r  
Don ahue, the first 
foundryman, ship 
a n d  r a il r o a d 
builder 0 n t h e 
P a c  i fi c c 0 a s t. 
There will  be five 
bronze fi g u r e s ,  
each 8 feet high, 
and a punching 
m ach i n e  2 1  feet 
high, t h e  w ho l e  
group b e i n g  ellJ ­
blematic 0 f the 
early days of Cali­
fornia mechanical 
industry. It re­
mains to be seen 
whet,her or not the 
p n n c h i n g ma­
chine will  be a dis­
cordant n o t  e in 
the group. 
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The " K issi ng Dug " Scare. 

BY DR. Et.:GENE MURRAY-AARON. 
The North At1wtic seaboard has recently had a visi­

tation of insect poisoning, reaching from Richmond, 
Virginia, to Au gusta, Maine, which has been treated 
to the usual ne wspaper exploitation and sensation mon­
gering and has been dignified by the daily press wit h  
t h e  so briquet of . .  T h e  K issing B u g  Plague." I n  t h e  
parlance of y e l l o w  jo urnalism, the " kissing bug," which 
they w o u l d  l ead their readers to believe is an entirely 
n e w  creature, presumably discovered by some enter­
prising reportel', is  none other than the well known 
Melanolestes pici pes, of the s u b-family Piratina. Per­
h aps an occasional reader of these sensational acco u nts 
of serious i l lness and even of death from the" bite " of 
this i nsect has stopped to wondel' how it' has com e  that 
this species, with its death -dealing po wers, has sud­
denly sprung into notoriety. If the mere puncture 
frolll i ts p o w erful pr_oboscis is  capable of such results, 
an d  the fondness for punctu ring the h uman l i ps, frolll 
which it derives its newspaper name, is  one of its prin­
cipal ch aracteristics, how does i t  come that, although 
known to sci ence for nearly a century, its terrors have 
been left for this last year of the n ineteenth cent.ury to 
disclose ? 

The " kissing bug " is no commoner this year than 
usual ; of the gen us Melanolestes, the two not u ncom­
mon species, M. pici pes, with black, piceous legs, and 
M. abdominalis, with the sides and someti mes the 
whole upper s urface of the abdomen red, are to be o b­
served by the entomologist around electric lights i n  
o u r  parks, or i n  decayed matter, or u nder stones in  o u r  
woods, with about the same freq uency a s  always be­
fore. " They are acti ve, b lood-thirsty i nsects, and 
inflict a severe wound upon the hand of the incau tious 
collector, "* has been said of them ; although to de­
scribe them as " blood-thirsty " gives a false idea of a 
creature w h ich,  probably, never uses lits probosciR o n  
m a n  f o r  a n y  pu rpose other t h a n  self-defense. There is  
no proof whatever that they are blood-thirsty, i n  the 
sense t h at that term may be applied to the mosq uito. 
I have handled scores of both species, and have been 
bitten but once ; and then only because I carelessly 
pinched picipes too tightly between thumb and finger, 
in l i fting it from the ground to my k i l l i n g  j ar. The 
wound made i n  m y  t h u m b  was excessively painful,  be­
cause ltI y powerful little antagonist had no difficulty i n  
piercing t o  the bone ; but there was no m ore poison 
about it than about the puncture of a clean knife blade. 
:For Melanolestes is  not possessed of any virus or  poison­

. secreti n g  apparatus w h atever ; the occasional poison­
ous effects observed as following a '  wound from its 
pl"O boscis are entirely due to the food or the en viron­
ment it is lately from. 

Its present reputation depends o n  the fact that an 
attache of OUi' Agricultural Department in Washing­
ton, and a gentleman in W i l m ington, Delaware, both 
captured specimens of M.  picipes in the very act of 
bi ting, and, in one of t hese cases, a slight degree of 
poisoning followed. The speci mens captured were 
identified by U. S. Entomologist L. O.  H o w ard and­
the newspapers did the rest ! 

Since this  took place i n  earl y June, the leading pa­
pers have reported about forty cases, so far as I have 
been able to find by reco urse to a careful  c l i p ping ser­
v ice. In only three of these cases h as Melanolestes 
been a n  undoubted offender; and in every one of these 
the pai n of [the p u n cture and a sl ight amount of poi­
soning l in two cases is  all there was of] i t. In five cases 
llI osq uitoes seem to h ave been suspected, and in four 
" an ord inary fly " was claimed to be at the bottom of 
the trouble . It i s  worth remarking, in passing, as a 
sallJ p le of newspaper dis l'egard fOl' anything approach­
ing accuracy, that i n  several cases where the text re­
fers only to a fly or  a mosquito, the editorial headl ines, 
or " scare heads," as they are technical l y  called with 
unconscious h u mor, all ude to the work of the" kissing 
bug-," the " d read Melanolestes," etc . ,  although there 
is  no warrant whatever for such a charge. 

T here are certain facts mentioned in many other of 
the new" items that clearl y i n dicate to the pathologist 
the work of " a  com mon fl y." It is  well known, of 
course, to all stu dents of insects, that our com m o n  
house fly, Musca domestica, is incapable of pu ncturing 
the h u man skin,  and that its pro boscis, a flabby, weak 
structu re, is  only adapted to sucking u p  j uices, the 
hu man pers pi ration be ing, unfortunately for  our COIIl­
f( ,rt, a choice t i d b i t  in the muscine llIenu . 

There is, h o w e ver, a second cousin of Musca, who is 
very d i ffere n t l y  armed, and whose well  developed pro­
boscis is  both a sharp and quickly wielded lance and 
a powerfu l .  p u m pi n g  t ube, where by blood is  drawn 
l i p. T h s s pecies, the .. stab le fly," Stomoxys calci­
t ra il S ,  while  rema.rka b l y  l ike the house fly, at 
fi r�t s ig-ht ,  may be dist ingu ished from it by the 
manner o f  h o l d ing the w ings rathel' more spread 
apart, when a.t rest, and by the more slendel', straight 
and rigid proboscis. On close examination, also, the 
colO!' pattern of the thorax will  be seen t o  be q uite 
different from an y species of Musca. S tomoxys is a 
famous torll lenter of cattle, well  kno wing the thinller 

* The Riverside Natural History, vol, :l ,  p. 281 . 
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points where their h ides may be pierced , and it has 
for them, what it  retains when attacking llIan, a fond­
ness for easily reached surfaces of the m ucous mem­
brane. The inner CUl've of the l ips being the most ac­
cessible point of that sort, it is well  entitled by its 
fondness for biting in that locality to the name of the 
kissing fly. The larVal of Stomoxys l i ve i n  fresh h orse 
man ure, and the ad ult  insect spends much of its time, 
according to its sex, i n  either s ipping the moisture 
from that s ubstance or i n  laying eggs th erein. It  t h u s  
cOllies that its habits  hardly fit it for h u ltlan and es­
pecial l y  not for auscultory com pan ionship. Fortu­
nately, Stomoxys is not a very com mo n  visitant to our 
homes, although it is a species that is  excessively com­
mon and multiplies by thousands. It prefers stables · 
and cow yards, and only before heavy storms and late 
in the fall, w hen seeking shelter from cold nig hts, is i t  
u s ually to b e  observed i n  dwellings. T here i s  a gt'eat di­
versity of opinion aIllong those who ha ve rather hastily 
studied its  habits, as to the danger of i ts bite, as t here 
is of that of i ts near relat ive, Glossina morsitans, the 
celebrated and dreaded " Tsetze " fly of Africa, which is 
ch arged with freq uently killing cattle. This difference 
of opinion is doubt.less due to the fact that here, again, 
we have to do with a creature devoid of any poison of 
its own, but dependent on outside agencies for the 
troubles it  occasional l y  causes. Hence it comes that 
one specimen, fresh from some germ- laden repast, car­
ries disease, perhaps dea.th, within its proboscis, w h i le 
another, i nnocent of such i nfection, causes nothing 
w orse than a temporarily pain ful  puncture of the flesh. 

. . ' .  
SOllJ.e Features o f  t h e  Paris Ex posit i o n  o f  1 900. 

Capt. A. H. Mattox, of  the Bureau of Publicity to 
the U n i ted States Commission, Paris Exposition, speak­
ing recently of the I nternational Congresses to be held 
i n  Paris i n  1 900, said : 

From June to Septem ber of the Paris Exposition 
of 1 900 a series of I nternational Congresses is  to be 
held under t h e  patronage of the French government. 
For th eir sessions a special Palais des Con gress is  being 
erected. It will  contain one great hall  for the public 
sessions and more frequented congresses. The founda­
tions of this palace are being laid on the Quai de la 
Conference. The build ing will  be erected t wo-thirds 
on lan d and o ne-third on water. The design is now 
wel l ad vanced, special care being taken wit h  the vast 
gal lery, o ver one h u ndred yal'ds long and over t welve 
yards wide,  on the Seine. T he cei l ing of this gal lery 
wil l  be i n  stained glass. A l l  the cham bers in w h ich 
the con gresses al'e held lead i n to the gallery. Members 
w i l l  t h us be able to meet olle another at all t i llles ; and 
in the evening d istinguished visitors to Paris will be in­
vited to w itness fro III t h is i m ltlense hall the i l l u m ina­
tions and fairy-l i ke night scenes o n  the river Seine. 

The t wenty-three sections of the Congress of Medi­
cine, with 7,000 !uem bers, wi l l  have accom m odations i n  
t h e  city o f  Paris. 

The French organizers of the different congresses are 
taking the great est pains to add to the i nterest of the 
sessions. The meIllbershi p  card of the Chari ties 
Congress wil l  admit to vis its of the principal public 
and private charitable institutions of Paris ,  and the 
Congress of Medicine secures l ike advantages to its 
members. Personally,  and in this case scientifically, 
cond ucted excursions of great interest and variety 
will be made by the Geologists' Congress. O n  the 
whole, the International Congresses are a special 
wOI'k of the ' Ex posit ion ; and e very effort i s  being 
made to iJring together i n  Paris for t h e  occasion the 
leading representati ves frolll every country of the con­
tem porary movement i n  sciences, arts and letters, in 
education and philan thropy, and i n  com merce and in­
d UStl·Y· 

The Paris Society of MUSICal Com posers has organiz­
ed a competition this year, for FI'ench musicians only, 
the subject being the composition for a full  orchestra 
of an overture to be. performed at the Exposition of 
1900. 

More varied and recreative, perhaps, w i l l  be the vari­
ous elements provided in the Palace of Instruction and 
Education. Printin g  mach ines at work wi l l relate the 
h istory of b ooks and news rapers. The M,int wil l  ex­
hibit coining presses, and wi l l  coin in view of the pub­
lic a sou venir medal of 1 900, which visitors will  be able 
to take away with them . 

The Decorative Art Ex h i b its w i l l  be a great feature 
of the Pari s Exposition. The exh ib its of decorative 
art and all  that pertains to furni ture and domestic 
comfort w i l l  be displayed i n  the i m m ense pa.lace which 
is now being erected on th e Esplanade des Invalides. 

In the Palace of Chemical Prod ucts th ere w i l l  be a 
colossal paper manufactory, and i n  the Palace of 
Thread, Yards, and Clothing a collective exhibit of 
modern fashiolls, in w h ich wi ll  be incl uded a wedd ing 
processioll, a Parisian soiree, and a fashionable l unch­
eon. In the same gro u p  an exh i b i t ion of old French 
co� tu llles will be displayed, in wh ich w i l l  be sho w n  a 
collection of anci e n t  silks from Lyons which promises 
to be one of the art curios i t ies of 1 900. 

I n . t h e  Palace of Civil  Engineering, automobiles and 
cycles will occu py a su rface of more that. 77. 000 sq uare 
feet, Aerostatics will also be revresented in this build-
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iug. In the centennial museum of the transportation 
group, there will be a highly i nteresting d isplay of all 
transportation methods employed d uring the past cen­
tury. 

French Agriculture will occupy the wing of the old 
Machinery Palace. In the four corners of the agri­
cul tural exhi b ition w i l l  be insta.lled : a model flour 
mill ,  a wodel brewery, a model sugar refinery, and a 
model preparation roo lll for Champagne wine. I n  the 
center of the square thus formed the centennial agri­
cultural m useum, including types of old French farms, 
w i l l  be located. Near the monumental staircase, ad­
j o i n ing the new Festival H all, there will be a model 
dairy, a cider fact ory, and a distillery. 

A u tomobile N e ws. 

Buffalo, N. Y., is now trying an automobile wagon 
for the col lection of mail.  The mail from forty boxes, 
covering a territory of six m i les i n  length, was collected 
in less than half the time necessary to cover the same 
route with a horse and wagon. The experiment wi l l  
b e  continued, a n d  if  it  continues to work satisfactorily 
i t  is  believed that a n umber of automobiles will  be 
placed in regular commission i n  connection with the 
postal service in that and other cities. 

By a series of drastic bylaws adopted at a town meet- . 
ing on June 30, the automobile has been virtually pro­
h ibited from Bar Harbor. It is  unfortunate that towns 
and cities should feel d isposed to pass regulations of 
this nature before the new vehicles have done any dam­
age or are even in use . 

The automobile is gain ing some victories even in  
large cities. I n  New York city they are allowed in al l  
parks with the exception of Central Park ; th us owners 
of these vehicles can now drive through the beaut i fu l  
parks of Bronx a n d  Prospect Park. T h e  President of 
the cOlllmission has signified his w i l l ingness to ride 
through Central Park i n  an automobile and determine 
whether or not the vehicle wou l d  scare the horses. In 
both London and Paris there is  no restriction, and 
automobiles circulate freely everywhere. 

T h e  q uestion of a name for the automobile vehicles 
is still  agitating many worth y  persons who wish to ai r 
their lati nity, and the result h as been a collection of 
weird and i m possi ble names which are amusing to sa y  
th � least. Among t h e m  a r e  " Carleck, ' )  " Careleck, ' 
, .  E lectro-mobile," "Auto-carriage," " Autocab," "Au to­
vic," " A utolau," "A u to bus, " "Autocam, " "Au togell ," 
" P ropel ler," " Locomotive," " Cabine, " " V ictorine," 
" Electric Landauines," H Ipsomotor," " Sineq ue," 
" Self- II1otor," " Mobiles," "Au to, " " A utogo," " Mo lec­
tros," " Molecs," "Autopber." The name last mentioned 
is really a very pretty deri vat ion, being obtained from 
St. Christopher, the good saint's name being used in 
part. Among other particularly atrocious names a re 

" Kinetic," "Autokinet," and "Autokin." It is to be 
hoped that if  a short and really satisfactory name is 
devised, it  will not be ugly, and will  be, i n  a measure, 
descri pti ve. 

• • • • • 
'rhe Peary Relief Expedition. 

Prof. Wil liam Libbey, of Princeton University. has 
been appointed chief of the Peary Relief Expedi tion, 
to be sent out by the Peary Club, of New York, for the 
relief of Lieut. Peary i n  the Arctic regions. The stearn 
bark " Diana ,. wil l  be used for the trip and is now 
being fitted out at North Sydney, Cape Breton Island. 
The party will  be made up of  Prof. W. F. !\fcCl ure, 
head of  the Department of Biology ; Arnold E. Ort­
man, Ph.D., Curator of In vertebrate Palreontology ; 
and Charles F. Silvester, Preparator in Anatomy. 
With Prof. Libbey there are two representati ves of 
the U n ited States Coast S urvey. The start will be 
made abou t  July 1 7. 'rhe first object of the expedi­
tion is, of course, to take provisions and other suppl ies 
to Lieut. Peary. After the stores have been unloaded 
from the " Diana," the return tri p wi l l  be t u rned into 
a tour for scientific explorations. Chiefly deep sea 
i n vestigations wi l l  be carried on, and specially p re­
pared dredgi ng apparatus have been p re pared. It is 
expected that the party w i l l  re turn a bout October 1. 

• • • • •  
'rhe Transco ntinental A ut o m o bile Trip. 

Mr. and Mrs. Joh n D. Dav is started on their auto­
mobile trip across the continent on July 13. The �tart 
was made from the Herald Sq uare, New York, and t h e  
first stop was at Tarrytown, w here the occupants 
passed the night before proceed ing on their journey. 
The carriage was escorted thro ugh the city by a n U I ll ­
bel' o f  automobile vehicles, a n d  attracted m uch atten­
tion. 

.. . . � .. 
Work at the Watert o _ n  A rsenal. 

O l'ders which have been received at t h e  Watertown 
Arsena l w i l l  insure work for the entire fisca l year. The 
orders include twenty-one 6-inch gun carriages, twenty­
three 7-inch si ege mortar carriag'es, one 12- i n c h  bar­
bette carriage, t wo l O - i n ch barbette carri ages, one 
8-incll barbette carriage, t h ree 8-inch disappeari n g  car­
riages, besides a. large amount of Hhot and shell of 
various calibers. 
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Eleetrlcal D e  .. tructlon o f  G r a  ••• 
To the Editor of the SCIENTIF'IC Al\IERICAN : 

Your letter of June 12, inclosing a request fro m Mr. 
W lll. E. 'V. Yerby, Greensboro, Alaballla. for infor­
m ation as to the feasi bility of killing n ut grass by 
electricity. has been received and referred to the 
Division of Bot.any. 

Nut grass could doubtless be killed by a strong cur­
rent of electricity. but it is very doubtful w hether this 
could b e  econolllically applied i n  fields a way frolll 
established electric l ight or trolley lines. 

In 1895, Mr. Charles G. Arlllstrong. of C hicago, con­
ducted some experi ments i n  weed killing b y  electricity 
on the Yazoo Division of the I llinois Central Rai lroad. 
The results of the experiments were said to be success­
ful, but I h ave been unable to learn that this  method 
has been adopted elsewhere or continued there. The 
apparatus used for killing the weeds along the rail ­
road track consisted of an alternating generator pro· 
ducing a current of 2, 000 volts pressure, a transformer 
by means of which the current was stepped up to from 
6, 000 to 24, 000 volts, and two brushes for applying the 
current to the weeds as the car passed slowly along the 
track. 

An experiment on a small scale was also tried by Mr. 
Armstrong in kill ing weeds along a wagon road. The 
transformer and brush were p laced i n  a hand cart, 
and the current was taken from a street car trolley 
wit-e. This was said to prove fairly successful, b llt  I 
h ave no record of the kind of weeds kil led or the con­
dition of moisture in the soil at the time. In a trial 
of this  method of weed-ki l l ing at the Michigan Agri­
cul tural Col l ege, it was found that while the tops 
of perennial weeds, such as Canada thi8t1e, were killed, 
the roots i n  moist earth were uninjured. I have no 
record of the stren gth of current u sed i n  this insta nce. 

It has been suggested that for field purposes an elec­
trie current could be conveyed by a cheap trolley wire 
on temporary supports from a regular trolley line or 
fwm a dynamo driven by a thrashing engine. The 
dynamo could be attached to a self-propell ing engine 
drawing the transformer and brush, but the expense 
of working the rather dangerous and complicated ap­
paratus would doubtless exceed the cost of eradicating 
the weeds b y  means of th orough cultivation, which 
would at the same time greatly improve the condition 
of the soil . Moreover, nut grass is  propagated by 
underground tubers, some of w hich are borne at the 
ends of long,  slender rootstocks several i n ch es below 
the surface of  the ground ,  and are surroQnded by moist 
soil except during severe droughts. I t  would require 
a very strong current of electricity to kill  these tubers, 
as the strength of the current would be dissipated as 
soon as it reached moist earth . 

Nut grass may be erad icated i n  three years by any 
method w hich will  completely prevent the develop­
ment of any green shoots above the surface of t h e  
ground.  Wide-tooth cultivators a n d  hoes a r e  among 
the best tools to acco mpl ish th is. Pigs that w i l l  root 
well are also used to advantage, and hens, geese or 
ducks confined over smal l patches of nut grass have 
been found effective in i ts  extermination. 

LYSTER H .  D EWEY, Assi t;tant Botanist. 
Uni ted States Department of Agriculture. 

Movlug Picture s  o f  Gro w i ng Plants. 

The Agricu ltural Department is now making some 
interesting experim ents, i n  which the moving-picture 
camera has been utilized. In one of thei r greenhouses 
the D ivision of Vegetable Pathology has an i n strument 
of this kind in operation. It photographs the growth 
of a s mall oak tree. The m achine works auto matically,  
taki ng one picture per hour. At night the exposure is  
made by electric l ight.  The camera has been running 
for two weeks, and i n  about two weeks the experim ents 
w i l l  be discontinued. When the series of pictures is 
completed, it w i l l be possible to reproduce upon the 
screen the gro wth of  a plant from the t ime the fi rst 
shoot appears above the ground unti l  the tree is  i n  
full leaf and a foot o r  more high. O f  course, this 
experiment has n o  very great scientific value, but it  
w i l l  be an i m portan t test  of  the capacity of the ma­
chine, w h i c h  it is intended to use in wat c h i n g  t h e  pro­
gress of plant diseases, blight,  parasi tes, etc. If it is  
found that the ex peri ments are successfu l ,  the agricul­
tural colleges and expel"i ment stations can receive posi ­
t ives w hich c a n  be thro w n  upon the 8creen which will  
convey many im portant lessons. 

• I e ·  • 
The Expiration of tile Eads Jetty C o nt ract. 

The Eads jetty contract, w hich was entered into b y  
t h e  Un ited �tates with Capt. James B .  Eads, i n  1874, 
to keep a channel of at least 26 feet a t  the mouth of 
the Mississippi River, expired July 8. The Eads estate 
will be compelled ,  however, to keep the chan nel open 
for 535 days, in order to make good the n umber of days 
in which the water of t h e  channel was under 26 feet. 
On the day of the expiration of the contract a sh ip 
drawing 26 feet 1 0  inches went t hrough the jetties 
without touching bottom. 

J t itutifit �lUtritau. 
Mi.cellaneous N ote. and Receipts. 

To ascertain whether lumber is dry and Bound, hold 
the ear to one end of the beam and have some one 
knock on the other end with a key. If the wood is all 
right, the knock can be heard distinctl y. e ven if  the 
beam is t hirty yards long.-Maler Zeitung. 

To Remove Rust Spots from White Linen.-Mix in a 
glass potassiulll oxalate, 5 grammes ; lemon juice, 5 
grammes ; and salt, 5 gl'ammes, with soft water, 80 
grammes. Of the liquid obtained, put a little on the 
spots, then hold them to a tin ves�el fi l led with hot 
water and heated t hereby. The respective places are 
afterward washed with soap water. -- Praktischer 
Wegweiser. 

Production of Belt Grease.-For the preparation of a 
semi-liquid belt grease, the Seifensieder Zeitung gives 
the following formula : Melt 6 k ilogrammes of pinoline, 
2 '5  of fish oil, 5 of resin, 2 '5 of wool fat, and add 1 kilo­
gram me of gum solutIOn and, with stirrin g, 1 kilo­
gramme of tallow. Pour the mass i nto suitable vessels 
and conti nue stirri ng until cool. 

Belt grease i n  sticks is  prod uced as follows : Add to 
the above composition 10 kilogrammes of resin and 7 of 
ceresine. The tin shells used for shaping, which are 
provided with a stopper on one side, are placed in a 
vat fi l led with water, and the mass is fi l led into these 
moulds. After cooling, the stopper is taken out and 
the stick is  pressed out of the tube. The sticks are 
next wrapped in tinfoil and packed in cardboard with 
label. 

Hard Solder for Brass . -The Physico-Techni cal I m­
perial Insti tute (Physisch-technischer Reichs-Anstalt) 
has conducted tests with hard solders for brass, obtain­
ing the following results : 

The hard solders are known to consist mainly of cop­
per, zinc, and lead or tin, someti mes with admixtures 
of cad m i um or bismuth. Fifty-three hard solder al loys 
were tested, and it  was found that the d rawbacks 
which so many hard solders possess are due chiefly to 
the disparity b etween the brass of commerce and t h at 
of the small brass foundries, asi de from the unequal 
and unsuitable co m position of the solder material.  

Hard solder of brass and zinc m ust only be prepared 
from the metal proper which is to be soldered. 

The sharp l ine of the utility of the hard solder for 
brass lies in the mixture : copper, 46 parts, and zinc, 
54 parts. Such a solder, however, t hough sufficiently 
malleable on the whole, is too hardly fusible for gen­
eral use. By the addition of 3 per cent of tin, it is true, 
the fusing point is lowered, b u t  the mal leability is 
practically suspended, thus making the durability of 
the soldering doubtful. Admixtures of slight quanti­
ties of readily fusible metals have only l ittle influence 
upon the lowering of the point of fusion ; but as soon 
as they are added in such amou n ts that the fusing 
point goes down considerably, the malleab ility is ar­
rested in every case. 

Cad mium is  entirely unsuitable for the prod 1)ction of 
readily fus i b le h ard solders, since it causes them to 
oxidize strongly in the fire and consequently to fuse 
very s l uggishly. 

As regard s m alleabi l ity, ready fusion, and good be­
havior d uring the melting, only one hard solder re­
m ained of t h e  fifty-three tested ; same contai n�, besides 
copper, only zinc and silver. In conformity therewith 
the Imperial I nstitute has determined on the fol lowing 
composition as  being practical : 

a .  Of good fusion : Coppel", 48 parts ; zinc. 48 parts ; 
si lver, 4 parts. 

b. Of ready fusion : Copper, 4;3 parts ; zinc, 48 parts ; 
si lver, 9 parts. 

c. O f  quick fusion : Copper, 38 parts ; zinc, 50 parts ; 
silver, 12 par I s. 

The property of being thinly liquid, of these sold ers, 
as well as their malleability, is not attained by any 
other solder ; the latter property even excels that of 
the best copper- zinc solder twice over. They do not 
turn black in  pickling,  like all read ily fusi ble h ard sol· 
ders containing t in and zinc, but are characterized b y  
a pleasant, gold-like color, s o  t h at golds m i t h s  and jew­
elry manufacturers may also use thelll with advantage. 

According to the Im perial Institute, the U l m  Brass 
Works are now manufact Ul'ing hard solders which are 
sold in the · m arket as silver hard �olders 1, 2, and 3. 
In order not to have the points of fusion lie too c losely 
together, the said firm has given its silver solders the 
follo wing' cOl l l Position : 

1. Copper, 50 parts ;  zinc, 46 parts ; silver, 4 parts ; of 
good fusibility.  

2. Copper, 43 parts ; zinc, 48 parts ; silver, 9 parts ;  of  
ready fusibility . 

3. Copper, 46 parts ; zinc, 52 parts ; silver, 12 parts ; of 
quick fusibility. 

For general use in workshops, but especially for 
wholesale manufacturing, solder No. 2 is  the most com­
mendable. No. 1 is  sui tab l e  for first sol dering, while 
No. 3 is destined for third soldering, and is to replace 
al l quickly fusibl e hard solders containing tin and 
much zinc. The sl ight i ncrease in cost caused b y  the 
utilization of silver is amply counterbalanced by secure 
working and time gained. -Journal del' Goldsch miede­
kunst. 
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Science Note •• 

Oxford University has conferred the degree of D. C. 
L. on Prof. Simon Newcomb. 

C harles Darwin's s�atue, the gift of  Prof. Pou lton, 
has been put in the Oxford University Museum next to 
the statue of Sir Isaac Newton. 

The Clyde shipbuilding returns for the year just 
ended show that 125 vessels were launched, represen t­
ing an aggregate tonnage of 234, 877. 

Lord Salisbury is an ardent chemist, and has an­
nounced that he has discovered an importan t chemical 
process at his laboratory at H atfield House, and that 
he will communicate the same to the world at a forth­
coming meet ing of one of the learned societies. 

On the Fourth of July 1 , 500 pounds of red and b lue 
fire were burned on the sum mit of Pi ke's Peak at an 
altitude of 1 4, 1 43 feet. The affair was really a State 
one, and trai nloads of people were brought to wi tness 
the event. The i llumination was plainly seen at Den­
ver. 75 miles to the north, and at Pue blo, 45 m i les to t h e  
south.  

The Board of Health i n  New York was recently sur­
prised to learn that a restaurant was being conducted 
in Washi n gton Cemetery, which lies bet ween Graves­
end and Coney Island. The Board of H ealth consid­
ered i t  rather extraordinary that there should be a 
restaurant i n  the cemetery and strange that people 
should go there to eat.  The place has been inspected 
and condemned. 

Iced chloroform, according to The Medical Times, 
has been used as an anesthetic in Prof. Shorbllrg's 
clinic in the Julius Hospital at Wtlrzburg, Bavaria, i n  
over 14,000 cases without a single unpleasant result. 
The ad vantages claimed for this preparation of chlo·  
roform are the qui ckness of it.s action, its  com parative 
freedom from danger and the absence of the nausea and 
depression so common with other anesthetics. 

Raphael's Sistine Madonna, w hich is one of the most 
beauti ful paintings in the world, has been recently at­
tacked by a young German critic named Jeli nck, who 
attempts to prove t hat Raphael never pain ted the pic­
ture at al l ,  and that i t  h as been extensively restored. 
The latter is undoub tedly true, b u t  the paintin g itself is 
an arch·authenic work of the Urbinate master. It is  
believed b y  critics that the painting was rea:lly i n­
tended for a processional banner. This view is based 
on th e  texture of the canvas. 

A favorable account is given in The Scottish Geo­
grap'hical Magazine of the economic condition of Ger­
man East Afri ca. T h e  trade is stead i l y  on the increase, 
w h ich is largely in consequence of t h e  fact that t h e  
government hall constructed nearly 800 miles of rai l­
road for wheel carriages. The principal products are 
tobacco. sugar and coffee. The exports for the year 
1897-98 were nearly three times as great as those of the 
previous year, notwithstanding the fact that the coffee 
p lant suffered great inj ury from drought and locusts. 

At the present time it  is  hard to say what w i l l  or w i l l  
n o t  b e  built  a s  an attraction a t  the Paris Ex position. 
Novel ties of all  kinds have been s u ggested, but most 
of them have not been approved of by the authorities 
or t hey have been abandoned owing to financial  rea­
sons. The l atest project is a representation of Pom pe i i  
a s  it  appeared before i t s  destruction A. D_ 79. Archreo­
logists and arti sts have warmly approved of the at­
te�pt, and the Italian l\.[inister of Fine Arts has pro­
m i sed to give all possible aid in insu ring accuracy. 
The t i m e  is now very short i n  w hich to produce any 
satisfactory work. 

Howard J. Rogers, Director of Education and Social 
Economy to the U nited States Com m ission, Paris Ex­
posi tion, speaking of  the ed ucational exh i bi t  of the 
United States, said : • .  It is  imposs i ble to est imate how 
many sections of the country w i l l  be represented in the 
educational exhibit, but he thi nks there wil l  be from 
sixty to seven ty·five. The cities which have made 
adequate appropriations, and w hich will be repre­
sen ted completely i n  all departments from the kinder­
garten to the high school , are Boston, N e w  York, 
Ne wark, Albany, Chicago, St. Paul,  Omaha, and 
Dem'er. Many other cities are preparing work i n  
special ways, o r  t o  i l lustrate special features. 'I' h e  
educational exhi bit w i l l  b e  distinctly national in form, 
althbugh all  material contribut.ed by any city or State 
will be properly credited to that locality. 'f h e  effect is  
to show, irrespective of State l i nes, the best and lll ost 
advanced work w h ich is being done in every grade of 
public school work, and i n  coliege and u n iversity de­
partments i n  the United States. To accomplish th is 
the exhibit wil l  be armnged b y  grades, so that i l l  ex­
a.m i ning one can find in one section all  the primary 
work of each country, in  another al l  the grammar 
school work, and so on. I n  the department of  higher 
education the same scheme wil l  be follo wed. and i n­
stead of a certai n definite alll o u n t  bei n g  assigned to 
the greater un iversities, the space is  d i v ided in nine 
departments, viz. , law, medici ne, theology, pure 
sci ence, phi losophy, l anguage and literat ure, fine arts. 
A l l  of the great universities of the country are prepar­
ing exh ibits in  two or more of these departments as 
they choose." 
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NIAGARA FALLS POWER PLANT. 
The two preceding articles ou Niagara as an i ndus­

trial center, published in our issues of May 27 and 
June 17, dealt respectively w ith the general topographi­
cal and ph ysical featured of the Falls, and the wany 
remarkable bridges which span the Niagara gorge. W e  
n o w  take up t h e  subject o f  the industrial development 
of the water po wer. In i ts present stage this great 
work h as been al most exclusively carried out by t wo 
('om panies, w hose methods of u t i l iz i n g  the great hy­
u ra u l ic h ead presented by the Falls are so d i fferent, 
and i ncl ude s u c h  elaborate and highly interesting 
plant, as t.o defy any adeq uate i l lustration or de­
scription i n  a single chapter. The present article will 
be devoted to the larger of the t wo plants, which is 
known as the Niagara Falls Power Plant and is situated 
on the American side at a distance of abo u t  a wile 
above the Falls.  

The total fall avai lable for power p u rposes bet ween 
the river above the upper rapids and below the falls is 
216 feet. This has been utilized on two d iffere n t  plans. 
The Niagara Falls Power COlllpany has placed i ts 
tur bines at the bottom of a h uge w heel pit, 180 feet i n  
depth, and e xcavated a great t unnel 7, 000 feet i n  length,  
which acts as a tailrace to carry the watel' from the bot­
tom of the pit to an outlet belo w the Falls. The 
available head in this case is 136 feet, Illeasured from 
the s urfare of the com pany's feeder ('anal to the cen­
ter of the t u rb i n es. The other cOlll pan y, known as the 
Niagara Falls Hydrau l ic Powel' and Man u fact u ring 
Company, cond ucts the water th rough the town of 
Niagara by an open ' 
canal, to a basin at 
the edge of the gorge 
below the falls, from 
w h ich it is carried by 
hrge penstocks down 
r" the turbi nes which 
are located in a power 
house at the base of 
t h e  cliff, and a few 
feet above the l evel 
of the lower river. 
The available head 
in this case is over 
200 feet. 

The ' water is led 
from the upper river 
to the powel' house 
of the Niagal'a Falls 
Power Company by 
a �hort  canal which 
is 12  feet deep and is 
of sufficient capacit.y 
to supply water for 
the development of 
100. 000 horse power. 
The scheme as com­
pleted cal ls  for a 
power house extend­
ing along each side 
of the canal, each 
containing generat­

J citu tific jmtriclu. 
neyron vertical turbines, one inverted above the 
other, with a view to getting rid of excessive weight 
upon the bearings. Weight is neutralized by ad m it­
ting the water from the penstock through the disk 
of the upper guide wheels, so that it may exert a 
vertical thrust upon the disk of the upper turbine 

4. -Automatic Attachment for Securing Even Wear 
on Commutators and Journals. 
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wheel. When running at 250 revolutions per minute, 
each turbine develops 5, 000 horse power. As will be 
seen from the front page engraving, the wheel-pit ex­
tends beneath the floor of the power house for its full 
length. From each turbine there rises a vertical shaft, 
wh ich for the greater part of its length consistb of a 
steel tube 38 i nches i n  d iameter with a shell %: i nch i n  
thickness. T h e  upper portion o f  the shaft is of soli<l 
steel and is H inches in diameter, and at the top of 
this is carri ed. the massive re\'olving field of a 5, 000 
horse power generator. The turbines are built upon a 
bottom platform of m assive steel girders placed at a 
depth of 146 feet below the surface of the canal water ; 
aud thl'ee sets of girders which span the wheel-pit at 
regular int ervals serve to carry steadying bearings for 
the vertical shaft. 

The great generators, of wh ich there are eight, are 
placed vertically over t h e  t u rbin es, and rest partly 
upon the floor of the power house. 'I' he armature is 
stationary and is carried upon a massi ve conical cast­
i n g, w h ich is bolted to t h e  arched roof of the wheel-pit, 
the top of which is level with the power house floor. 
The rotating field-ring IS attached to the main shaft 
by means of an umbrella· shaped disk, and rotates in a 
horizontal p lane around the arm ature. The fie ld-ring is 
a solid ring of n ickel steel, 1 1  feet 7� inches in outside 
diameter. It carries on its interior face 12 field poles. 
each with its winding weighing 2, 800 pou nds. The 
weight of each generator is 85 tons, the revol ving fidd 
alone weighing about 40 tOllS. 

T wo systems are i n  use for govern ing the turbi nes. 
The fi l'st t h ree are 
controlled by Faesch 
& Piccard hydraulic 
governors which act 
directly through a 
walking-beam u pon 
the gates. The other 
five turbines are con­
trolled by electrical 
governors, w h ich are 
so a r r a n g e d  that 
when the v o l t a g e  
falls, a magnetically­
o p e r a t e d  c l u t c h  
closes and serves to 
raise the gate. The 
pole-pieces of t h e  
field are s u p  P l i e  d 
with 220-volt current 
su pplied by the two 
generators sho w n  i n  
t h e  foreground o f  
Fig. 6. T h e  current 
is led to the rotating 
field b y  way of col­
lecting-rings at the 
top of the rotati ng 
disk, as shown in the 
diagram of the wir­
ing, Fig. 5. These 
two exciters serve all 
of the main generat­
ors. 

We draw particll-
ors capable of a total 
o u t p u t  of 50, 000 
hOI'se po wer. At pre­
�ell t only one power 
house has been built, 
as shown in our front 
page engraving, with 
desi gned capacity of 
50, 000 ho rse pOwer, of 
w h i c h  40, 000 h O I' s e  
power i s  alread y in­
stal led. Belo w the floor 
of the house has been 
excavated a great rect­
a n g u l a r  w heel pit 20 
feet in width, 330 feet 
i n  length and 1 78 feet 
deep. Lead ing from the 
canal to the bottom of 
the pit are eight steel 
penstocks, each nearly 
8 feet in d i a m e t e r , 
which d e l i v e r  watel' 
under a 136-foot head 
to e i g h t 5, 000 horse 
power turbines, w hich 
were d e s  i g n e d  by 
Messrs. Faesch & Pic­
'.lard of Geneva, Switzer-
1Lud, a n d  b u i l t  by the 

I .  P. Morris Com pany,  
of  Philadelphia. These 
designs were chosen by 
the com pan y from a 
n U lllber of competiti ve 
plans sen t  in by t h e  
m 0 s t pro m i nent h y­
tlraul ic  engineers of the 
world. Each wheel is 
made u p  of two Four-

5.-Diagram of Wiring of Main Generators and Static and Rotary Transformers_ lar attention to the 
large photographic vie w 
of the interior of t h e  
power house a s  some­
thing quite uniq n e  i n  
its way, for here we see 
represented the gene­
ration not only of the 
largest aggregate of elec· 
trical horse power, b u t  
t h e  largest aggregate o f  
any kind of horse powel', 
now being developed 
under one roof and in 
one room anywhere in 
the world. The n earest 
approach to it  is  the 
engine r o o  III of the 
steamship "Campania, " 
w h e r  I' 30,000 h 0 r s e 
power are gi ven out on 
the propeller shafts. It 
is  true the great traction 
companies in  New York 
are building and plan­
ning station s w h o  s e 
total output w i l l  be 70. -
000 to 100, 000 horse pow­
er, but j ust now the 
splendid power house 
h e r  e represented has 
the greatest capacity of 
them all. The point of 
vie w of the photograph 
is the visitors' gallery. 
and one recei ves a vivid 
i mpression of the com- ' 5.-Generators for EXCiting Fields of Main 5,000 Horse Power Generators. 

NIAGARA FALLS POWER PLANT-III. pactness a n d  general 
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con venience of electrical generating mach inery when he 
bears in mind that each of those swiftly rotati ng ma­
chines, any one of which could be placed withi n  the 
walls of an ordinary cottage li ving room, is generati ng 
the enormous total of 5, 000 horse power. Around the 
roof of each rotating field is arranged a series of hoods 
which serves to catch the air and cause a draught of 
cold air to pass through the genel·ator. The hazy ef­
fert caused by the s wift rotation of these hoods is no­
ticeable in the i l l ustration. 

The enormous two-phase 2, 200-volt currents from the 

ALESSANDRO VOLTA. 
From an engraving by Morghen. 

generators are led to a special switchboard, operated 
en tirely b y  com pressed air, on which a panel contain­
ing an ammeter, wattmeter, and voltmeter for each 
phase and a direct-current ammeter in  the exciter cir­
cuit, is provided for each main generator. On the op­
posite side of the canal from the power honse is a 
smaller building, w h ich contai ns the transformers, a 
covered passage way between the build ings serving to 
carry the mains. It is impossible within the limits of 
this article to describe i n  detail the various transforma­
tions of the current w hich are made to suit the needs 
of the various users. The diagram, Fig. 5 ,  showing the 
wiring of the main generators, and also of the static 
and rotary transformers in w h ich the current for the 
Niagara Falls rail ways is con verted to direct current, 
wi l l  be of i nterest .  The 2, 200- volt t wo-phase current 
from the main generator is transformed by a static 
h"ansformer in each phase to 440- volt current, and then 
led to a rotary transformer, where it  is changed to 550-
volt direct current fOl' use on the local street rai l ways. 
O f  these the Niagara Falls and Suspension Bridge 
Company takes 250 horse power and the B uffalo and 
Niagara Falls Electric Railway 350 horse power. Per­
baps the m ost interesting transmission is that of 6, 000 
horse power to B uffalo, twenty-six miles distan t. 'I' he 
current for this purpose is stepped up from 2, 200-volt 
two-phase to 1 1 , 000-volt th ree-phase in two huge static 
transformers located in the transformer building. 
These have been so arran ged that by a change of con­
"uections the pressure may at any time be raised to 
22. 000 volts if it should be deemed advisable. 

The company owns a contin uous tract of land which 
incl udes two m i l es of river water front, and embraces 
over a thousand acres. Located u pon this and othel' 
adjacent property are a large n u m ber of electro-chemi­
cal establ i shments wh ich have been a ttracted to the 
locality. The names of  SOllIe of these concerns and 
the horse power they are receiving from the Niagara 
Falls Power Company are as follows : Union Carbide 
Company, 6, 000 horse power; Pittsburg Red u ction 
Com pan y ,  3, 600 horse power ; 
Cal'borundum Company, 1 , 1 00 
h orse power ; Mathieson Alkali 
Company, 2,000 horse power ; 
Niagara Electro·C hemical COlll­
pany (sod ium), 650 horse power ; 
Old bury Electro-Chemical CO lll­
pany, 500 horse power ; B u ffalo 
and N iagara Falls Electric Light 
and Power Company, 800 horse 
power. Altogether the company 
is supplying over 22, 000 horse 
power, and it  is  now under con­
tract to supply 20. 000 additional 
horse power for various purposeF, 
Two additional 5. 000 horse power 
wheels are now being installed. 
so that b efore long the present 
power house will have reached 
its designed capacity of 50, 000 
horse power. 

is located near the power house. The water received 
from the power compan y is utilized by the paper com· 
pany in turbines located in its own wheel-pit, which 
is connected with the main tunnel tail race by a branch 
tail race 7 feet in  diame ter. 

The visitor to this splendid plant is  impressed with 
the great care that is taken to keep everything up to 
the highest state of efficiency, a care that extends to 
the smallest details. We present a cut of an attach­
ment designed by the chief electrician, Mr. P. M .  Lin· 
coin, for securing an even wear on the commutators 
and also on the journals of the generators, converters, 
etc. It consists of an electro-magnet, D, which is held 
by means of three legs bolted to the frame of the gen­
erator, outside one end of the armature shaft, and a 
current interrupter which may be placed in any con­
venient cornel' of the bUilding. The object of the de­
vice is to give the shaft a cont.inuous reciprocating mo­
tion in the direction of its axis so a8 to prevent irregular 
wear in the brushes and journals. When the magnet, 
D, is exci ted the shaft is drawn out ward, and when it 
is demagnetized the shaft returns by the attraction of the 
field on the armature. When the coil, .Lt, of the inter­
rupter is excited it  lifts its core. trips a small weighted 
lever, and breaks the con tact at the carbon points, B, 
when the coil is dem agnetized and the core and arm 
drop, the fal l bei ng retarded b y  a dash pot. C. The de­
vice is giving good results on the wachi nes to which 
it has been attach ed . 

It wil l  be remembered that when the Niagara Falls 
Power Plant was first set in  mution, there was a confi· 
dent pred iction by the press that before many years 
the energy of the Falls woul d be transmitted electri ­
cally to cities that were 100 miles or more distant. The 
statement was not generally indorsed by expert 
opinion, and it is signi ficant that the tendency to-d ay 
is for the manu facturers to locate at the Fall!! rather 
than for t.he power of the Falls to be carried long dis"  
tances to the consumer. Although the current, in  the 
present s tate of the art,  could probably be transmitted 
for 100 miles with a loss in transmission of less than 20 
per cent, it.  would cost so much more to the consumer 
as to render the erection of works at N iagara a more 
profitable alternative. 

. , . , .  
ALESSANDRO VOLTA. 

The hundredth an n i versary of the inven tion of the 
electric battery by Volta was celebrated by an Inter­
national Electrical Exposition at Como, which was 
opened with due ceremony in the presen ce of the King 
of Italy,  on the 20th of May, and certai nly no more fit­
ting tribute could have been paid by the people of  his  
native place to its most i l lustrious citizen.  

'l'he Volta E lectrical Exhibition at Como, Italy, in­
cluding the wany relics of Alessandro Volta, was en­
tirely destroyed by fire on July 8, the cause being a 
defective electric wire. T he fire broke out in the m a­
rine gallery, and spread with marvelo us rapidity, 
owing to the cOlll bustible nature of the buildings and 
their contents. Many visitors were in the buildings, 
and they fled in a panic. T wo gasometers exploded, 
adding to the d isaster. No l i ves w ere lost, but many 
exhibits and scientific records, which cannot be re­
placed, were burnt. 

The Volta" relics were con tained in a receptacle built 
of sol id maSOlll'y, but, notwithstanding this fact, they 
were al l  destl'Oyed with the exception of some of the 
personal effects of Vol ta, incl uding the Senatorial 
s w ord presented to him by Napoleon, and his decora­
tions. Fort unately, we are enabled to present engl'av­
ings of a n Ulllber of the interesting exhibits. The 
i l l ustrations were p ublished originally in our esteemed 
Italian contelll pOrary, L'Iliustrazione Italiana. 

Volta was born at Co nlo, on February 18, 1 745, in the 
house that was occu pied by the Volta fam ily for 326 
years. H is father was Fili ppo Volta, who wasted his 
patri l llony by imprudence and prodigality, and his 
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mother was Countess Maddalena Inzagh i .  He h ad 
three brothers and three sisters ; all  of the former 
were con nected with the church, and two of his sisters 
were nuns, but the third married Count Reina. The 
first two years of his l ife Alessandro spent in  the house 
of his nurse. H e  developed so slo wly, intellectually as 
well as physically, never speaking a word, that his 
parents feared that he might be a m ute, until  one day. 
whim he was four years old, he u ttered an emphat i c  
" No. " Afterward his progress was rapid, a n d  e v e n  i n  
childhood he manifested a passion for observing natu­
ral phenomena and i nvest.igating their cause, and this 
propensity very nearly cost him h is l ife, for one day, 
when endeavoring to find something. which he sup­
posed to be gold, in a fountain, he fell in and was in 
danger of drowni ng. 

In 1758 he entered the School of Rhetoric, where he 
remained for three years. While there he showed a 
most unus ual aptitude for writing poetry. " When still 
a youth he wrote a poem of eight hundred verses on 
the Seasons, i n  Latin, which has recently been trans­
lated and published by one of h i s  descendants. Zan i n o  

TOMB O F  ALESSANDRO VOLTA I N  THE CEMETERY 
AT CAMNAGO. 

Volta. His study of philosopby began in the College 
of the Jesuits, where h e. however, remained only one 
year, and was continued in the Bensi Seminary. He 
devoted much time to physical and n at u ral sciences 
and wrote more poetry. A bout this time he wrote an 
od e, in French , on the ascent of Mont Blanc, and sent 
it  to De Saussure. When eighteen he corresponded on 
scientific subjects with the Abbe Nollet, who en cour­
aged h i m  to publish a paper on the causes of electrical 
phenolllena, in w hich he referred to the unity of ph ysi­
cal forces, foreseen by h i m  as wel l  as Spal lanzani and 
other ph ysicists and naturalists of that t i me. At 
twenty-four he published and dedicated to Beccaria, 
the great Piedmont physicist, a Lat i n  memoir. which 
was fol lowed by anot.her in 1 771 on an electrical appa­
ratus of his invention, and this was dedicated to Spal­
lanzani. 

In 1 774 he was made regent  of the schools of Como ; 
an interesting account of this period has been p u b l ish­
ed by Zan i n o  Vol ta. The following year he in vented 

the electrophorus, which cau sed 
a great stir in the elect rical 
world. in other countries as Wt, l l  
a s  Ital y, and brought h i m  many 
honors from n umerous acade­
mies, leading to his appoi ntment 
as professor of experimen tal 
physics in the gym n asi u m  of 
Como. One of his innovations 
in form er customs worthy of 
mention in connection w i th his 
work as a professor is the writ­
ing of th eses in Italian instead 
of Latin ; this he caused to be 
done because he thought t h at 
physical truths wh ich were to be 
demonstrated by ex peri ments, 
during which it was n ecessary 
to refer to apparatus and the 
manipulation of the same, cou i d  
be more clearl y !'et forth in the 
language of the students. In addition to its sale of elec­

trical power the company sup­
plies 7, 200 hydraulic horse power 
to the Niagara Falls Paper COlll­
pany, w hose large establishment VOLTA'S APPARATUS AT THE INBTITUTO LOMBARDO DI SCIENZE, IN MILAN. 

Investigations pursued by 
Volta at the hot springs of 
Pietra Mala and di Velleia 
led bo his discovery of the 
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or�anic origin of m arsh gas ; and other studies to the 
in vention of the i nflam mable air pistol, generally known 
as t h e " Volta pistol , "  and the " perpetual lamp, " with 
which he connected h is electrophorus as a means of i g­
niting the lamp. He believed that this lamp would 
lead to the use of h ydrogen for i l luminating purposes. 
in 1 777 he in vented the eUdiometer, for testing the 
amount of ox ygen i n  the air. That same year he went 
to S w i t zerland, w here he was received with great honor 
by the AcadelIlY of Physical Science i n  Zurich . 
T h e  following year, d u ring which he published 
his  memoir ;.  On the Capacity of Conductors, " he 
was cal led to the chair of physics in the Univer­
sity of PaVia. and soon after h e  i nvented the elec­
troscopic condenser. I n  1 782, after having visited 
the cities of the Rhine, Brussels, and Amsterdam, 
he went to Paris to obtain apparatus, and re­
mained there several months, studying, visiting 
schools, and forming friendshi ps with the great­
est scientists of his t i m e, among whom were 
Fran klin, B uffon, Lavoisier, and Leroy. From 
Paris he went to London, where he read his 
m emoir on the condenser before the Royal Acad­
emy, which presented to h i m  the Copley gold 
llledal ; and then h e  went to Germany, where he 
was recei ved by the E mperor Joseph II . ,  who also 
awarded to him a gol d  medal. On his return he 
wrote his letters to Lichtenberg on " Electrical 
Meteorology " and the papers on " The Forma­
tion of Hail " and . .  The Expansion of Air. " . 

J t itutiftt jtUttitAU. 
and proposed that he should receive a gold medal. 
This was sanctioned by the vote of the commission 
w hich had been appointed to investigate galvanism, 
and Volta's tri umph was complete. The First Consul 
presented h ip! with 6, 000 l ire ($1, 140) and an annual 
allowance, and made him a knight of the Legion of 
Honor and of the Iron Cross, a senator and a count. 
Bonaparte always desired to be present at any llleet­
ings in the Institute in which Volta participated, and . 
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Marchesi, that stands ,in the square wh ich has since 
been given his name. In the aula at Pavia, where 
Volta taught so many years, the configliacchi placed , 
at t heir own expense, a bust by Comolli, and in 1878, 
the centenary of the appointment of Volta to the chair 
of physics at the U n iver�ity of Pavia, a statue of 
him, executed by Tantardini, was p laced i n  the court 
of the u n i versity by Francesco Rocca. 

In 1 875 Volta's descendants acceded to the desi re ex-
pressed by the two anthropologists Cesare LOIII­
b roso and Paolo Mantegazza and the req uest of 
the UniverlSity of Pavia, and allowed the disin­
tennent of his remains. The ceremony was at­
tended by representatives of the govern ment and 
of al l  the Italian universities. The craniometri­
cal examination �ave the followi ng results : Cra­
nial capacity, 1 1 3 '815 cubic inches ; anterior-pos­
terior d iamet€-r, 7 '5 inches ; greatest transverse 
diameter, 6 inch es : circumference, 2 1 '8 inches : 
facial angle, 73°. Cel'are Lom-broso calculated the 
weight of the brain to be 72 ounces avoi rd upois 
weight, 1 5 '5 ounces more than the average weight. 
In size, the skull resembles those of the ancient 
Romans. He found no depressions nor bumps ex­
cept in the location that phrenologists usually 
assign to acquisitiveness. When this portion of 
Lom broso's paper was read before the Instituto 
Lombardo de Scienze e Lettere, th ere was a gen­
eral laugh , for scrupulous rectitude was one of 
Volta's best known characteristics. · 

We hear very little of Volta's private l ife, but 
i t  is said that he was a llIOst devoted son, hus­
ban(l , and father, and. had many l oyal friends. 
In 1 794 he married Teresa Pellegrini,  of a noble 
family of Com o, and they had three sons, Gio­
vanni,  Flamino-who died when eigh teen at Mi­
lan, where h i s  family were living to enable Volta 
to attend to his d uties as senator-and Lu igi. 

The discovery of Galvani and the p ublication 
of his " De viribus electricitatis " hrought Volta 
back to his electrical studies, with the well known 
result ; that is,  the invention of the electric bat­
tery. Galvani, the great anatomist and physicist, 
having a lready stud ied the effect of artificial elec­
tricity on ani ma l  organisms, and desiring to see 
w h ether simi lar resu lts cou ld be obtai ned from 
atmospheric electricity, suspended the t high of a 
frog from an iron rai l ing by means of a copper 
hook ; a strong wind forced the hook against the 
rail ing, and the m uscles contracted violently, 
and by further experiment Galvani fou n d  that 
whenever the nerves and muscles were connected 
by m etal the contractions were produced, b u t  

AUTOGRAPH LETTER WRITTEN B Y  VOLTA, RELATING T O  
ELECTRIC WAVES. 

The chief relics of Volta were preserved until  
the time of the fatal exhibition i n  a h all  of the R. 
Inst ituto Lombardo, where there were sixteen 
large portfolios of his works, published an d un­
published, the decorations and medals presented 
to · him at London and Paris, a cast of his 
skull, and three hundred instruments and ob-

we re llIore violent when two m etals were used 
i n stead of one. He tried to explain this pheno­
llIenon by ass u m i n g  that the nerves and m u scles 
of the animal  formed a kind of Leyden jar w h ic h  
w a s  d ischarged whenever an external circ uit  
brought t hem i nto e lectrical contact. At first  Volta 
accepted this ex planation , but after having lllade lll any 
experi ments of his own, h e  was con vinced that the re­
s u l ts m ust be acco u nted for in some other way. The 
letters and essays i n  which Volta describes the ob­
servations and reasoning wh ich grad ual l y  led to t h e  
construction o f  t h e  electric battery are extremely i n ­
teresti ng. He soon came t o  look u pon t h e  m u scles o f  
t h e  frog a s  s i m p l y  a delicate electroscope which i n d i ­
cated the electric current developed b y  t w o  u n l i k e  
metals, for h e  attri b u ted the electrical effects, which 
Galvani thought to be d ue to animal e lectricity, to 
the contact of diss i m ilar s u bstances. 'fhis was the 
origin of the celebrated . .  contact th eory. " Galvani 
never accepted Volta's theories. The former devoted 
the rest of his l ife to the study of animal electricity, in 
w h ich department h e  did most excel lent work that was 
not appreciated in his t ime, and died before the voltaic 
battery or ." p i l e" was given to the world .  Volta'� origi­
nal apparatu s  consi s t ed of a pi le of alternate s i lver a n d  
z i n c  d isks, w i t h  disks o f  cloth or papel' between them 
moistened with brine or acid water. Cop pel' disks 
were afterward used in  place of the silver d isks. T h e  
te rminal disks were arranged with ears for con­
venient attach lllent of the wires. 

September 1 ,  1801,  Volta started for Paris with 
B rugnatel l i ,  also a professor i n  the U n i versity of 
Pavia, w h oEe ex periments gave to Italy the pri­
ori t y  i n  the ap p l ication of the electric curren t  
t o  gi lding. I n  Geneva a grand fe te was given i n  
honor o f  the t w o  i l l ustrious [scielJ tists. Septem­
ber 28 t h ey arri ved in  Paris, w here thei r recep­
tion was i n d escribab le. C u vier, Fo n rcl"OY. Ber­
thollet, Biot, Hauy, Vauquel in,  Pfaff, Lalande, 
Laplace, Coulomb, vied with one another i n  
showing them honor. October 3 ,  they attended a 
meeting of the National I nsti t u t e, and a commis­
sion was appointed to d iscuss the q uestion of gal­
van ism. 

O n  November 6, Volta was received by the 
First Consul, Napoleon, w h o  desired to attend 
the meeting of the Insti t u te i n  which Volta read 
h is paper and repeated t h e  experilllents with the elec­
tr ic  battery. Bon a parte was amazed to see the chelll i­
cal decompositions effected b y  means of the electric 
battery, and it  is said that he exclaimed.  turning to 
h is physician, Corvisart, . .  Doctor, this is  the image of 
life ;  the vertebral col nmn is  the battery, the l i ver is 
the negati ve pole, and the kid neys the posi tive pole. " 

He then spoke as a mem bel' of the Institute, declar­
ing that the Institute owed an i mmense debt of grati­
tude to foreign scien tists w h o, l ike Volta, cast such a 
bright light on science by llleans of their discoveriel>, 

in fact, showed Volta such deference that some of the 
French sci entists were jealous. Napo leon never forgot 
h i m .  When visiting the l i brary of the Instit ute one 
day, in 1 80a, Napoleon saw a w reat h of laurel, on the 
bronze scro l l  of which was i nscri bed " Au Grand Vol­
tai re," and. it  is  said, he erased the last three letters so 
t h at it  read " Au Grand Volta. " When h e  visited the 
U n i versity at Pavia, his first q uestion was, " Where is 
Volta ?" 

Volta passed the last years of his  life at Como, and 
in his vi lla at Camnago. H i s  mind rem ained perfectly 
clear so that he was able to con verse about his  favorite 

SOME OF VOLTA'S APPARATUS, BATTERIES, E T C . ,  
EXHIBITED AT COMO. 

ONE OF THE T ABLES ON WHICH VOLTA T RIED HIS 
EXPERIMENTS. 

science and to keep u p  a constant correspondence with 
the scientists of his time. 

July 28, 1823, he had an apoplectic stroke from which 
he recovered only pal·tially, and died March 5. 1 827, of 
a slow fever, having attai ned the great age of eighty­
t wo. His remains w ere carried to Cam nago to be 
interred in the old cemetery, and in 1851 they were 
placed in a tomb erected by the fami l y  in the form of 
a little temple decorated by statues and al legorical 
bass-reliefs and a marble bust by Comolli. On Au�ust 
15, 1838, Como unveiled a statue of him, the work of 

jects used by him in his experi ments, includ­
ing the batteries used by h i m  i n  h is demonstrations 
before the Instit ute at Paris, the h ydrogen lam p which 
was ignited by the electrophorns, the first eudiome­
ter, the con denser by means of  which h e  delllonstrated 
the electricity of metals, the dry battery wh ich he 
constructed before Zamboni and De Luc, and ot.her 
things that are too often attributed to t h e  i n ventive 
genius of others. Still  other relics are in  the possession 
of the U n i versity of Pavia, II Museo Civico di  Como, 
and of the descendants of Vol ta. 

. . .  , .  
I nternal Resistance o f  a n  Elgbt-W'heel 

Locomotive. 

Passe uge .· 

An i m portant article by Prof. Goss on the internal re­
sistance of an eight-wheel passenger locomotive as de­
termined by experiments on the P urdue testing plant, 
appeared in the latest issue of The Railroad Gazette. 
:From the results of locomotive road tests and tests of 
stationary engines, the internal resistance of locomo­
tives has been variously estimated at different times, 
but because of the very m eager data upon which these 
estimates were based , the q uestion h as always been 
�urrou nded w ith a good deal of n ncertainty. Prof. 
Goss finds a marked variation in the percentage due to 
changes in cut-off and speed. The highest observed 
val ue of the engine friction in  percentage of the indi­
cated h orse power was 23'3 per cent, corresponding to 

fifty-five miles an hour and 6 inches, or one-fourth, 
cut-off ; while the lowest val ue obtained was 5 '5  
per cent at twenty-five miles an hour when cut­
ting off at 10 i u ches of stroke. The wide varia­
tions when percent ages are consid ered are rather 
misleading, and are due to the horse power ab­
sorbed by friction, varying di rectly with the speed, 
while  the i n d i cated horse power does not so 
vary, b u t  shows. when plotted with speed as or­
dinates, a c urve concave down ward . Be('au�e of 
t h is, says our contem porary, probably a clearer 
idea is got by consideri n g  the friction losses as 
m easured in draw bar p u l l .  

When t h u s  taken, it appears that between 75 
pounds and 130 poun ds boi ler pressure, other 
t.hings bein� equal, the friction loss is  practi­
cally  constant ; and that the friction loss i n  
pounds p u l l  a t  t h e  drawbar does n o t  change 
material l y  w i t h  changes in speed, but decreases 

as the cut·off is lengthened. 
• • • •  

ONE of the most violent hailstorms of which we 
have any record burst over Madrid on June 9 toward 
six o'clock in the evenin�, lasting for twent y  minutes. 
Trees were stripped of their fol iage, window-panes were 
broken by thousands, and outh o u ses were demol­
ished. The hai lstones wh ich fel l  are said to have been 
as large as n uts . On one of the principal avenues­
Pas eo de la Castellana-the hail des('ended in an 
avalanche, and in melting, formed a pedect EiveI:. 
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A CATALINA WALKING FISH. 

BY PROFESSOR C. F. HOLDER. 
Amon g the many interesting fishes found in the 

Santa Catalina channel.  California, and about the 
islands of the group of that name, is  a member of the 
Ped iculati,  a giant of th!'J tribe, differing materially 
from the small form com lllon i n  t h e  gulf weed of the 
Gulf  of Mexico and vicinity. This singular creature 
has been observed but twice here, the speci men shown 
being fo u n d  by the wri ter. The fish was about t welve 
inches in length and very bulky-a decided contrast 
to its small al l ies of the Atlantic. Its skin was rougher 
than that 'of a shark, covered with points, and was a 
rich yellow h ue, dotted with spots of bro wn . The 
mouth was enormous, opening down ward, giving the 
ani mal a very l udicrous appearance. Above the Illouth 
was a projection,  recalling the fi n  of the angler, and 
back of it another and larger, forming quite a lump. 
'l' he eyes were small and dark, arid the gills  remark­
ab!e. 

The pecul i ar character of the gills gives to this group 
its ch ief individ uality. The gill openings are repre­
sented by a simple foramen, one on either side of the 
fish back of the base of the pectoral fin.  In the 
ord i nary fish the actinost bones are four in  n u m ber, 
but  here they are but  t w o  or three and very elongate, 
forming a pedicle to the pectoral fins, this giving the 
name Pediculat i  to the ordet·. The fish is extremely 
s luggish, and has t h e  faculty of mONing along the bot­
tom by a decided foot-l ike movement of i t s  pectoral or 
side fins ; hence the com mo n  name wal king fish, though 
its walking powers are not so remarkable as m ight be 
supposed from the name. 

The so-called legs or pectoral fi n s  are well shown in 
the accompan ying photograph and attract attention at 
once from even the layman.  They see m to be thrown 
forward with a pronounced elbow, and to a l i mited ex­
tent these so· called legs can be used ; the fish resting 
u pon them, a posi tion which raises its head and brings 
the obl ique mouth in position to engulf any prey that 
may approach. The bu nch of weed i n  front of the 
fish i l l ustrates the size and appearance of 
the nest it  bui lds  for the protection of its 
eggs. I n  the Atlantic forllls the nest is con­
structed of sarga ssu m  and floats at the sur­
face, su pported by t h e  bal loons or floats of 
the weed ; b u t  i n  this fish the nest is formed 
of weed at the botto m. The fish col lects 
bits of weed and tendrils of kel p ,  which it 
w i nds rough l y  together and con nects b y  a 
th read that resemb les s l ime, but which has 
tenacity enough to hold the ball together. 
This cord i s  taken from a special pore in the 
ventral surface of the fish. 

The fishes of this entire gronp are famous 
mimics. Many s i m ulate the bottom and its 
rocks so perfectly  that it  is difficult to see 
them. All have a peculiar development of 
the dorsals. In the specimen shown the 
first d orsal i s  a curious short prominence, to 
some extent movable, with a pseudo barbel 
or bait u pon its tip. Back of this is  a larger 
a n d  more prominent organ, w hich in default 
of better reason are called lures, and are supposed in 
some way to attract prey within reach of the oblique 
mouth. The writer has kept the walking fish of the 
Gulf of Mex ico i n  con finement, but h as never noticed 
any d i sposit ion to capture prey in t h i s  way. It i s  a 
s luggis h  fish, l y i n g  perfectl y  q uiet for hours l i ke the 
ord inary scu l p i n .  

T h e  most remarkable development of these fi n s  i s  
fo nnd i n  another fam i l y  of t h e  Ped iculate fishes, t h e  
an glers or Lop h i d re. The writer has also kept this  
fish i n  confinement and observed i t  carefu l l y  for days 
and weeks, h o p i n g  to prove or disprove t he fishing 
story, which seems, l i ke oth ers of its kind,  to be firmly 
i n t renched i n  the public m i nd. A n u m ber of writers 
w h o  are authorities make the statement that the fish 
does angle for  its  prey. T.  S. Cobbold, lect urer on 
zoCliogy in  the Middlesex College, England, says that 
the fish " is provided with a pend ulous flattened 
m e m brane, reselllbl ing a smal l flag : this can be hoisted 
at the ani mal's will, and while it calls the attent ion of 
l i ttle fishes i n  the neighborhood, at the same time 
serves as a bait, or,  more strictly, a decoy. When 
about to take a meal,  the body of the fishing-frog is 
carefully concealed by mud stirred up in the way al­
ready mentioned ; and the bait being now elevated 
above the m uddy zone, and shaken to and fro with 
a w i nning or ' killing ' effect, the prey immediately 
gathers round ; while no sooner h ave a sufficie n t ly 
n u mel·OUS group assembled-all  being merrily en gaged 
in tuggi n g  away at the decoy- than they are remorse­
lessly an d by one fell swoop consigned by the sea·devil  
in to its capacious stomach. Surely this  is  a cogent 
ill ustration of final i ntention . " 

O n  the other hand, many authorities deny this, and 
no one professes to have seen the fish i n  the act of 
casting its dead l y  fly and bagging its gam e. I n  the 
specimen observed by the writer the fish presented a 
most remarkable appearance. To the laYllJan it was 
invisible, even when lying amid rocks not th ree feet 
away, It weighed, perhaps, fifteen pounds, yet flat-

J C itu tific !lUtricnu. 
tened out, s o  mimicking a rock that o n l y  t h e  most 
scru tinizing eyes could distinguish it. Not only d id 
it mimic the rocks in color, but its shape and the 
peculiar barbels of flesh carried out the resemblance. 
From the lower jaw depended a mass of barbels which 
rese mbled seaweed ; and the color tints of the body 
were perfect in  their imitation of the s urroundings. 
The foremost dorsal spines were very long, the first 
being at its tip-a leafli ke filament of the prevailin g  
color of t h e  fish, t h e  entire organ resembling a stalked 
weed (Laminaria). 

How perfectly this ray or two of them could be used 
as a fish i n g  rod can o n l y  be appreciated by a glance at 
the bone which the wri ter removed. The first ray is 
articulated at its base, like the links of a chain h aving 
a separate orifice ; the secon d  has a still larger moving 
space, and as can be seen, the ray can be moved back · 
ward until  it l ies almost flat upon the back of the fish ; 
or it can be raised erect, or again bent forward so t hat 
the bait or supposed l u t e  hangs directly in front of 
the mouth. In this position there is no doubt that 
it would, if w aved gently, accidentall y  or purposely, 
attract the attention of sllJall fishes, which, hovering 
over the mouth of the angler, would natural ly be in­
guifed in the cavernous opening. The anglel' has a 

ANATOMY OF DORSAL RAYS, OR " FISHING RODS," OF 
LOPHIUSO, SHOWING THEM THROWN BACKWARD . 

WALKING FISH AND NEST. 

rapacious appetite ; it swallows large fishes, and has 
been known to_devour sea birds. 

One of the most interesting of the Pediculati is  the 
bat fish,  so cal led froUl its  supposed resemblance to a 
bat. It has the same pecul iar pectoral fins wh ich have 
been seen in the others mentioned, and w h ich give 
the name of walking fishes to the group. Its body is 
covered with di minutive spi nes or barbels, which aid 
i n  its  remarkable mim icry ; and directly over the 
mouth projects a pointed, horn like object, and in a 
pit below it is a singular appen dage, supposed to be a 
lure, in real ity the first dorsal.  In speci mens observed 
by the writer this appendage was of no special  use ; 
yet its curious appearance suggested that i t  had some 
office i n  the econ omy of nature. 

The Malthe would be at once recognized as a wal k­
ing fish, its " elbows " being very pronounced , t h e  fi n  
b e i n g  at t h e  e n d  of a pecu liar proj ection that h a s  a 
su perficial resem blance to a thigh . On the bottom the 
fish raises itse l f  slightly,  resting in fron t  on the ven· 
tral fi n s, which represent the front legs, and beh ind i n  
the anal, a n d  t h e  t w o  enormous pectorals, which are 
apparently the hind legs ; all in all. being one of the 
most bizane forms of the sea. The fish is Illore sluggish 
than any of its al l i es previously descri bed , lying 011 
t.he bottom, not seeking its prey, bnt waiting for it  to 
pass, then rusbi n g  at it violently after the manner of 
the sculpins. 

• • • • • 
New Cotton Mill In Mexico. 

Consul  Can ada, of Vera Cruz, under date of May 18, 
1899, transmits newspaper clippings describing a new 
cotton mill located in Orizaba, about 82 mi les west 
from Vera Cruz, on the Mexican Rail way, as fol lows : 

The com pany interested in the new concern COIl­
sists mai n l y  of French capitalists. The capital is  $2, -
200. 000. 

'York OIl the bui lding was commen ced December 1 ,  
1896. I n  t h e  latter part of August, 1898, the first tur­
bine w heel was installed. 
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The power is derived from a fall in the Rio Blanco­

a height of 82 reet-5, OOO l i ters per secon d. The water 
is stored up in a tank co nta. ining 1 , 200 cubic meters, 
moving two turbine w heels of 500 horse power each. 
From the turbine pit,  135 feet deep, the water flows 
through a tunnel 670 meter� in length and is used 
again by the cotton factory at Nogales, another su burb 
of Orizaba. 

The factory occupies an area of 170 square meter, . 
The bui ldings are lit w ith 1 ,200 incandescent latll l ' s  
and 2 0  arc lights. T h e  com pany generates its O W I l  
electri city. 

I n  addition to the power derived from the turbine 
w heels, there is a magnificent steam engine of Engl i sh 
make;  ' capacity, 450 horse power. There are 8 Nor­
throp American looms. The balance of tbe mach inery, 
with the exception of the e lectri cal plant, is Engl ish. 
The electrical part is French . 

'rhis factory is now the second largest in the repub­
l ic, the largest being that at N ogales. T his concern 
employs SOIlle 950 operati ves-men, women, and c h i l­
d ren-b ut the help, so far, is al most entirely m ale, 
girls and women being scarce in the d i strict. 

Germans and Frenchmen are in ch arge of the print­
ing. Six colors are printed simultaneous ly,  with fine 
engrossed English cylinders. 'l'he capacity of the m i l l  
is 1 , 500 bolts a day. 

The mil ls  are turning out various grades of goods, 
from com mon manta to prints. At present they are 
not making a very h igh class of good�, but w h en the 
help gets more i ntelligent they w i l l  do so. 

• · e ·  • 
The Waste Paper N ui sance. 

Owing to the great cheapness of paper, caused by 
the ever-i n creasing use of wood pulp in  its man ufac­
ture, and owing to the fact that it  is practical ly  value· 

- less after having served its original pu rpose. it is the 
cause of a n uisance very prevalent i n  large cit ies. T i l e  
paper is t h r o w n  into t h e  streets or i n  lots, a n d  is  blown 
about w ith every gust of wind and collects under 
stoops and i n  fence corners, where it i s  someti mes set 

afire by m ischievous and thoughtless ur­
c h i n s. It is readily conceded that waste 
paper is d irty an d untidy,  and, according to 
'r h e  New York Medical Journal, may, u n der 
some circumstances, act as a disseminator of 
d i sease. .N o  effect ual remedy for this has 
been devised, but  that journal proposes to 
have ornamental i ron urns swinging on trun­
nions, i n  wh ich papers could be put and. 
bu rned on the open· bottom grate. The ob· 
ject of having them swi n g i n g  is to empty 
out stones and other incombustible matter. 
They might be put up in proper piaces and 
at conven ient distances apart. As chi ldren 
like to play by making fires, it  is l i kely that 
they w i l l  hunt for materials to gratify their 
i n cl inations i n  this respect. 

The true solution of the waste paper pro-
blem is to pass stringent city ordinances, 
and see that they are enforced . In some 
cities it is an i n fraction of the sanitary code 
to th row papers i n  t h e  street, and i t  is to L ,e  

hoped that the regU lations which exist wil l  be enforced.  
. . .  � . 

ONE of our correspondents, Mr. W. H .  Smith, of  
Seward, Neb. ,  sends us an i n teresting accou nt of a r e ­
markable stroke of l ightni n g  which ki l led fi v e  young 
men at one t ime. 'r hey were riding i n  a wagon with a 
team of horses, and they IU uSt all  have been i nstan tly 
k i l led,  together with the h orses. They were found the 
next Illorn i n g  by a farmer passing along the road. 

• , e  • 
T h e  C u rrent S u p pleDle nt. 

The current SUPPLEMENT, No. 1229, has a n u mber of 
articles of great l Ilterest. The front page is taken u p  
by a large engraving of t h e  n e w  statue of Benj ami n  
Fran kl in ,  which has j ust been erected in fro n t  o f  the 
post office of P h i ladel p h ia. " Glue Testing " is an i m­
portant techn ical article. " Magnetism I l l u strated by 
Air  Currents " descri bes interesting experiments. , . The 
O perati n g  Cost of Horse and E lectric Del i very Wagons 
i n  New York City " is  a very timely article. " Mapping 
the Mammoth Cave," by Dr. Horace C. Hovey, d e­
scribes in an interesting lll anner the methods employed 
in determining the size and shape of the passages in the 
Mamllloth Cave. 

C o n tents. 
< Illustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVEN TIONS. 

Agricultural IJDpleJDent8. 

WEED-SEED DESTROYER.-ADAM REI ••  George­
town, Minn. Tbe inventor bas sought to produce a plow 
capable of making eitber a sballow or deep furrow, ac­
cording to tbe adj ustment of certam parts. Tbe plow is 
provided with a draft-frame on whicb a plow-beam is 
mOl1nted to be raised and lowered. whereby the parts are 
maintained in that rigidity necessary to withstand tbe 
.trai n to wbich they are subjected wben making a deep 
furrow. 

E ngineeri ng-Improvements. 

ROTARY ENGINE -ALVIN H .  SHOEMAKER, Fort 
Hamilton, New York Harbor. The present novel con­
struction of rotary engine embodies an outer wheel. an 
inner wheel eccentric to the outer wbeel and . having 
cylinders whose pistons are connected with cross-heads 
moving radially in ways formed in the outer wheel. The 
outer wheel is snspended from tbe inner wheel hy means 
of crank-hangers, and is pre�erved in its eccentric ar­
rangement to the inner wheel by especial mechanism . 

ROTARY ENGINE.-GABRIEL P. B. HOYT, Jamai­
ca� Queens, New York city. This invention is chiefly 
concerned with the provision of a packing. Two pack­
ing.plates, secured to each other, are fitted to slide in the 
piston -head . Two addItional packing-plates are located 
between the two first-named packiug-members and en · 
gaged therewith so as to be spread longitudinally with 
the axis o f  the piston, as the first named packing-plates 
move transversely to the axis. Slides are mounted in 
the heud, having incli ned surfaces engaging the first­
named packing plates to push them outward transverse­
ly to the axis of the pIston. 

REVERSIXG S LIDE-V A LVE.-HENRY DAMERELL, 
Ludlow, Mo. Counected with a steam-cylinder having a 
central exhaust and two end port.s is a compound revers­
ingo-valve consisting of a flat slide-section moving on the 
ports of the steam-cylinder and baving five passages. A 
sleeve connected with the slide-section emerges from 
the steam-chest throngh a stuffing· box. A distribnting­
valve section moves u pon the slide-section and has a 
central exhaust-cha!l1ber. end exhaust-openings, inter­
mediate induction -o[,enings, and an attached rod ex­
tending' through the sleeve of tbe other valve-section 
and having an independent external adjusting connec­
tion. 

STEAM-ENGINE. -GABRIEL J. L. HENRY, Quebec, 
Canada. The engine belongs to that cl aos in whicb mo· 
tion is obtained by tbe alternate expansion and contrac­
lion of an extens; ble casi nl(. Tbe casing consists of a 
series of elastic annular sections, to the uppermost of 
wbich a top is secured extending inwardly 80 as partly to 
fill the central space between the sections. Devices are 
provided for contro l l i n g  the admission and exhaust of 
tbe steam, and are located in the lower part of the casing 
and are also projected inward ly t )  fill the central space 
in conjunction with the top when the casing is con­
tracted. 

M e c h a n i c a l  DevIce ... 
MONEY HOLDER AND CHA NGER.-GEORGE T. 

FARNELL, Bayborough, N. C.  This apparatus for b old­
ing money and making change delivers coins by thc 
operation of suitable key-mechani.m . The coin-deliver­
ing mechanism for each denomination of coin is adapted 
for tbe delivery of one, two, or three such coins as may 
he desired. The apparatus embodies a num ber of over­
lying slides, each, after the first, ha ving lateral shoulders. 
Tbere are also key· levers, each except the last bein!! 
provided with notches tbrough which the sboulders in 
the preceding slides may play in tbe normal position of 
the key-levers. 

SHUTTLE FOR SEWING-MACHINES. - PERCY H. 
HEWITT, EDWIN A. COCKLE, and CHARLES MATTHEWS. 
London, England. T he shuttle is to be used on two­
thread sewing.machines having rotary. reciprocating:, or 
oscillating shuttles. The shuttle is  adapted to receive an 
o rdinary full-si7.ed reel of thread, so as to avoid the llis­
advanta:ges arIsing from the use of a special reel of small 
capacity, these disadvantages being tbe loss of time 
in winding the thread from the reel onto tbe spool and 
in exchanging the empty for a full reeJ. Moreover, a 
reel-winding mechanism i@ rendered unnecessary. 

DOUGH-MIXER.. - WLADYSLAW and PETER KRYS· 
ZEWSKI, Jersey City, N .  J.  The dough-m ixer comprises 
a bucket having a removable cover from which a central 
shaft depend s, carrying a blade at its lower end. At 
each side of the central shaft, dependmg sbafts are 
10catecJ, also carrying blades. 'fhese shafts are turned 
by a band-operated horizontal shaft through the medium 
of bevel-gears. 

SHOE-STAPLING MACHINE. -NATHAN S. WAKE­
FIELD, Pomona, Cal. It  i s  the purpose of this inven­
tion to provide a machine for sewing the sales of boots 
and shoes to the uppers of the turns 01' welts, hy means 
of wire to prevent the shoe from ripping and to render it 
more flexible than when sewed with thread. The ma­
chine is provided with a pair of segmental oscil lating 
plungers to form a piece of '''''ire into a cnrved. staple and 
to abut against the welt wbile the staple is driven through 
the welt, and the npper and channel-flan of the solt. 
An oscillating pusher or driver operates hetween the 
plungers and engages the middle of the staple to drive the 
side bars of the staple through the welt, and the upper 
and channel ·flap. 

MACHI�E ]<'OR LABELI�G TINS, J A RS, BOT­
TLES. ETC.-JAMIOS R. BRADLEY, North Un ley, Sonth 
Australia. In this machine are included a device for 
f('eding the tins, jars, and bottles to he labeled, a laheling 
( ;:�c and label elevating and retaining mechanjsITIs, a 
: ;:: sting device. and an apparatus for receiving the tins, 
jars, and bottles from the feeding device and forwarding 
them over the label-case. All the deVIces are actuated 
from a main shaft, and eacb device is arranged and de­
signed to perform its work at the proper time reldtively 
to the operation of the others. 

Miscellaneotl "  I nvention,.. 

A DJUSTABLE S'fOCK FOR FIREARMS.-OLIVER 
O .  SCRIPTURE, Prescott, Arizona Territory. The butt 
of the gnn haa a concavity at its forward end fitting into 
the convex rear end of the barrel section. A transverse 
pivot is located in the barrel-section. A connecting rod 
extends rearwardly through the hutt, and has a flattened 

J t itu tifit �tutritau. JULY 2 2 ,  1899. 
front end mounted directly on the pivot. The rod can 
be longitudinally moved to clamp the sections together. 

LIQUI D-LEVEL INDICATOR. - HEINRICH RAS­
MU SSEN, Lund, S weden. 'l'he present invention pro­
vides a device for holding or supporting gages. The 
gage is held in top and bottom supports formed with 
seats and holding a glass tube. A rod is secured to one 
of the supports, extends through the glass tube and tubu­
lar support, and has its end threaded to receive a nut 
whIch may be turned to bring the two suppOrts more 
closely together. 

COVER.-FRANK B, READ, Manhattan, New York 
city. This cover is made of a single piece of fahric, 
creased to form a bottom, continuous sides, overlapping 
flaps for the ends, and a donble-up reinforce-flap for each 
end, extending from the bottom to engage the lower 
portIOn of the overlapping end flaps and part of the bot­
tom and sides. The cover is deHigned to be u sed on 
caskets, pieces of furniture and the like. 

FOLDING CRIB O R  CRADLE.-SAMUEL E. and 
HELEN OAKES, Passaic, N. J. The end frames of the 
crib each consist of crossed or pivote<l legs which may be 
locked in fixed position. Rods connect the upper ends 
of the leW< of hath end frames. A folding mattress­
support is sllspended from the rods and consists of cross­
bars pivoted to each other to form lazy-tongs. The ends 
of the cross-bars are connected with ttle longitudinal bars 
of the frame. 

MAGAZINE-CAMERA.-ANDIlEA ANGEL, Liverpool, 
England. Thi" invention relates to improvements in 
magazine-cameras for storing and exposing a series of 
sensitized films separated by backin�-cards alternated 
with the films in the nsual manner. The invention pro­
vides a mechanism which prevents the huckling of the 
films, holds them perfectly flat during exposure, releases 
them in succession, and disposes of them and their back­
ing-carris after exposure. The especial object of the 
invention is to dispense with the notching of the films or 
otherw ise adapting them for the action of the releas­
ing mechanism. 

DOOR-HAN GER.-CHARLES A .  ENSIGN, Manhattan, 
New York city. The ohject of the present invelltion is 
to provide a device for banging sliding-doors. Two sup­
porting-traBeys traveling on a novel track are provided 
for each door, both troBeys having memhers adapted to 
be drawn together or apart for the purpose of raising or 
lowering the door hy means of screws located at the for­
ward edge of the door. 

PROCESS OF ORNAMENTING METALS. - PAR­
KER C .  McILHINEY, Manhattan, New York city_ The 
process consists in producing an uneven surface upon a 
metallic backing, electroplating the surfa ce, and remov­
ing or cutting down portions of the plating to expose the 
underlying material. Tbe ornamentation tbus prodnced 
resembles inlaid work. 

DESK. -ELIZA M .  MOSHER, Ann Arbor, Mich. Tbis 
school-desk is provided with an adjustable rest which in 
one position serves 8S a front flange and in anotber posi­
tion as a support for a hook, drafting or writing copy. 
Such articles are held above the top of the desk at an 
inclination to enable a pupil to aS8um e  and retain a 
natural position. The ac:ijustahle rest when in position 
at the front of the desk serves not only as a flange, but 
also as a snpport for the hack of a book placed in posi­
tion for study. 

FEED-WATER HEATER. - HENRY A. MILLAR, 
Buenos Aires, Argentina. Tbis inventor has provided a 
novel arrangement of tuhular receptacles, pipes, and 
tubes in hoilers, whereby the feed-water forms a deflect­
ing arch to deflect the heat arising from the burning fuel 
to the front of the fire hox, at the same time higbly 
heating the feed-water and causing a circulation of the 
water in the boiler through the feed-water device. 

RECORD-HOLDER. - JOHN C. KATTELL, Passaic, 
N.  J. The holder for protecting phonographic records 
during transportation comprises a casing having a cover 
and a mandrel secured tQ the bottom of the casing. 'The 
mandrel has a length greater than that of the casing and 
passes through an opening in a top for the cover. 

DRA WER-CENTERING DEVICE. -JOHN M. HOFF­
MIRE, Red Bank, N. J. The purpose of the present in­
vention i s  to provide a simple means for centering draw­
ers when closed. The invention prOVIdes a case open at 
its opposite ends and having slideway-channels in its 
opposite walls. Each drawer has fl a nges to engage i n  the 
channel., one of the flanges bei ng provided with a recess 
between its ends, engaged by a l'Ounded stop-dog. A 
spring is at ached to the case, and UpOll this spring the 
dog is mounted. 

DEVICE FOR REMOVI�G SPLIN'l'ERS FROM 
GROUND WOOD OR SULFITE - JOSEPH GOODFEL­
LOW, Fort Edward, N. Y. This device is a pulp-strainer 
adapted to remove sli vers and the like from ground 
wood-pulp or sulfite used in making paper. Within a 
tank having a discharge-orifice a reticulated cylinder 
projecting ahove the tank is mounted to tl1rn, having 
cone munication with tbe discharge-orifice at one end of 
the cylinder. A closure is mounted above the tan k for 
each end of the cylinder. An inclined table leads to the 
upper side of the cylinder, and a feed-box delivers the 
pulp to the table, As the straining· cylinder is rotated 
the desirable portions of the pulp readily pass through 
the meshes to the interior of the C) l i ndeI' : while the 
sli vers and foreign matter are discharged from the proper 
orifice. 

MOLD FOR CEMENT OR CONCRET E. -OLIVER 
P. BARNETT, Allerton, Iowa. In the CO!lstrnction of 
small cement or concrete culverts, drains, and the like, 
the chief difficulty has heen to provide efficient means 
for supporting the core around which the material is 
molded and for removing the core after the cement 
or concret.e has set. The inventor has provided im­
proved apparatus comprisi ng a col lapsible core, and 
separohle parts forming the exterior or body of the 
mold, which are in practice suitably connected and 
adapted to be removed after the core. 

HOSE-GAT E.-EDWARD S. CLARKE, Richmond, Va. 
To provir\e a simple means for clamping a hose to pre­
vent the passage of water is the object of this invention. 
The hose-gate used for thi. purpose comprises a frame 
composed of sections jointed at one end and having at 
the other end c1amping-i aws. A screw is connected 
with one of the sections and has a threaded bearing in 
the other section. A gear is movable along the Ecrew, 
and meshes with a pinion operated hy a handle_ 

PHOTOGRAPHIC PRINTING-FRAME. -WILLIAM reason of their poisonous nature, were shunned. The 
McDADE, Newerf, Pa. Ordinarily in making large wonderful development of tbe plant from an insignifi' 
blue prints from tracings and stenciled eheets, it is diffi- cant seed to a luxuriant, beautifnl flower, cou ld he as­
cult to remove the wrinkles from the sensitive paper or cribed only to the existence of a " plant-soul ." Hence, 
transparent tracing, and the result is that as the sellsitive plunts in the eyes of the simple country folk were lIoe 
paptr does not at all points lie closely to the tracing, im- expression of a mighty Bpiritual force, tbe force of na­
perfect reprodnction of the lines occurs. The present ture. Tbe curious volume now lying on our table de­
inventIOn uses an inflatable pneumatic pad for the scribes tile part played by each plant in the superstition 
purpose of pressing the tracing and paper closely to- and magic of olden times. 
gether. 

SKIRT-BINDING. -CYRUS L. SULZBERGER, Man­
hattan, New York city. 'fhe skirt-binding has its body 
and brush so doubled and stitched that a secure union of 
tbe body of the binding and the brnsh is effected. at the 
same time giving tbe desired stiffenin!!, flexlhili ty, and 
strength to prevent a wearing-ant of tbe binding at its 
lower edge. 

CORSET. - FRANK TUCEK, Manhattan, New York 
city. Tbe body of the corset terminates along the front 
and side at the waist-line and extends downwardly at 
the rear beyond the waist-line. A bip-piece is secured 
to that portion of the body whicb terminates at the 
waist line. The rear end of the hip-piece is extended 
beyond the front edge of the extension of the body and 
is separate from the extension. A proper fitting is thus 
obtained, and the upper body portion of each b al f  of the 
corset of a single piece of fabric, thns avoiding a multi­
plicity of seams. 

CANDLE-EXTINGUISHER. -GUSTAVO BACCI and 
LEOPOLD B. PISPOCO, Manhattan, New York city. The 
ordinary extinguisher employed for putting out the flame 
of altar candles presses tbe wick down, thus often dis­
placing the candle before its flame is quenched. The 
inventors of this device extinguish candles by directing 
against the flame the products of combustion arising 
from a lamp provided with a deflecting chimney. The 
carbon dioxid gas, it is said, will immediately extinguish 
the flame without blowing it out. 

SUSPENSORY B AN D A GE .-JOHN J. COOPER, Man­
hattan, New York cHy. This combined jock-strap and 
suspensory is constructed so tbat it is readily secured in 
place and that the waist-band is not disturbed in opening 
and closing the suspensory. 

A P P A R A T U S  FOR TREATING TOBACCO.­
CHARLES E. COUTY, Louisville, Ky. The apparallJs is 
designed to restore fnnked or moldy tobacco to its 
original quality. The tohacco is bung in racks in a 
compartment capahle of ventilation, and is subjected to 
the action of steam snpplied in a peculiar manner. 
It is stated that defective tohacco of a high grade, 
which is usuaBy sold as a low grade tobacco, may be 
restored to its normal condition without injury to the 
leaf. 

MOLD AND WEIGHT-GAGE.-ARTHUR C. GIL­
LETTE, Jersey City, N. J. Tbis device is especially 
adapted to form a nnmher of blocks from a mass of 
soap. hutter, or the like. The mold has a body-frame in 
which a follower is adapted to travel. Cu tters are at­
tached to the body-frame helow the foBower. Down­
ward pressure is exerted on the follower and upward 
pressure on the hody-frame to cut the butter or soap 
into hlocks, nniform iu size and weight. The board 
upon which the pats or blocks are formed is made in 
separa ble sections to enable the pats to be readily re­
moved. 

A RTIFICIAL TOOTH.-HENRY J. MILLER, Paris, 
France. The tooth comprises a body having a metal­
lined cavity, tbe lining and body hein �  provided at the 
sides of the tooth with notehes leading into the cavity. 
The metal at the time of pouring runs from one tooth 
to another in these notches. In this manner the teeth 
are made solid one with the other. 

MINERAL-LODE 'l'RACER.-ALFRED R. IIEYLAND 
and JOliN H .  GRAY, Kaslo, Canada. The tracer COI I­
sists :of a graduated arc-plate mounted on a standard, 
two circular plate6 tnrning- on each other ' and secured 
upon a projection from the central portion of the 
straight edge of the arc. An arm is secured to the u pper 
plate and carries sights and a leveling instrume"t. The 
arc-plate is set perpendicularly to the lode and swung to 
correspond with the dIp of the lode. The arm on the 
u pper circular plate can now be turned so as to move in 
the same plane as thc vein or lode, enabling the lode to 
be located at points w here i t  is not visi ble. 

DRILL. - PETER C.  FORIlESTER, Sprinf( Val ley, III . 
The drill is designed to be used in drilling mils and is 
constructed so that the weigbt of the operator in sitting 
serves to keep the tool point up to its work. On a sup­
port a drill -frame Is mounted to move, and to the drill­
frame a lever is pivoted at one end and adapted to sus­
tain the operator so that his weight keeps the drill  to 
its work. The drill and its support may be compactly 
folded and readily carried u pon a hand-car. 

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

NEW BOOKS ETC, 

LES FOURMIS DE M. C HA RLES JANKT. 
Par M. E. Vall Overloop. Bruxelles. 
1897 

SUR LR S NERFS DE L'ANTENNE ET LES 
ORGANES CHORDOTONAUX CHEZ LES 
FOURMTS. Par Charles Janet. Ex 
trait des Comptes rendus hebd o m .  
d e s  seances de I '  Academie des 
Sciences. Paris. 1894. 

DIE PFLANZE 1M ZAUBERGLAUBEN. E i n  
Katech ismus d e r  Zaubed)()tanik. 
Mit einem Anhang'e ti ber Pflan zen­
�vmboli k. Von G. W_ Gessmann . 
Vienna : A. H artleben. 1899. Pp. 
252. Octavo. With 1 2  i ll ustrations. 
Price paper, $1. 50. 

In olden times it was the custom to attribute to various 
thing'S a certam influence over good and evil spirits. 
Plants seemed especially adapted for this purpose ; for 
from time i mmemorial they had been regarded. 1ll the 
poetic lore o f  a)) nations 8S th0 tOy8 of gnomes and 
elves. Certain herbs we,.e said to be looked upon w ith 
particular favor hy these little beil'g. ; while others, by 

DIE FABRIKATION DER EMAILLE UND 
DAS EM AILLIREN, Anleit ung zur 
Darstel lung a I I  e I' Arten Email le  
flir te�hnische und ktinstlerische 
Z wecke u nd zur Vornahme d es 
E m ai lIirens auf praktischem Wege. 
Von Paul Randau. Vienna : A. 
Hartleben. 1899_ Pp. Vl I l ,  215_ 
Oetavo. W i t h  sixteen illustrations. 
Price, paper, $1. 

The present third and revised edition of Herr Randau's 
work offers to the manufacturer of enamels and to the 
metal-worker a handbook on the art of enameling. The 
industrial side of the subject has received the most at­
tention ; but since enameling is now employed in the 
decoration of art objects, the author deemed it advisa­
ble thoroughly to describe the makIng of colored enamels. 
'fhe author states tbat the many formul", which he gives 
for enameling have all been carefully tried. For this 
reason the work possesses a practical valne wbich no 
doubt will be appreciated by the artisan. 

DAS VERZINNEN, VEn ZINKEN, V ER-
N ICKELN, L'ND DAS UEBERZIE HEN 
VON M ETALLEN MIT ANDERE N M E­
TALLEN UEBERHAUPT. Handbuch 
fUr M eta l larbei ter li nd K uns t indus­
t rieHe. Von Fried rich H a rtmann. 
Vienna : A. Hartleben. 1899. Pp. 
vi i i ,  222. Octavo_ W i th three illus­
tration s. Price, paper, $1. 

Before the appearance of � .  Das Verziunen, Verzinken, 
etc. ," there was n o  book in German technical l i terature 
which discussed the difficult task of tbe metal-worker 
in covering metals with other metals, or in giving 
to a metallic surface any desired appearance. Ardnous 
as his work undoubtedly was, the author of this book 
has, nevertheless, described the various proces�e8 em� 
ployed i n  coating metals with tin, zinc, and the like, 
in a style so clear and simple that it can he undemtood 
by any German mechanic of ordi nary intelligence. 

ISTHMUS OF PANAMA, Nl CARAGUA, 
CANAL ROUTES, ETC. By 'fhomas 
Wright H u rst, 1452 West Madison 
Stree t, Chicago. With maps. Pp. 
98. 

This very timely work is a compilation of various ar­
ticles on the subject written for the technical journals 
by the aut.hor and various other writers. It also contains 
a valuable collection of reports, letters, memoranda. etc . ,  
by various engineers, travelers, etc. , w h o  have studied 
tbe canal  problem on the spot. In addition to Panama 
and Nicaragua, other routes, such as San BIas and 
Darien, together with the Tehual l tepec ship railway, are 
reviewed. S uch a work is needed at a time when the 
country is con sidering the question of relative cost and 
advantages of the various routes. 

THE TO RPED O  IN PEACE AND WA R. By 
Fred T. Jane. E laboratel y  i l lustrated 
by the author. Londo n :  W, 
T h acker & Com pany, 2 C reed Lane, 
E. C. Calcutta : Thacker, Spi nk & 
Compan y. 1898. Pp. 164, Price $4. 

The matter in this work is written in the characteristic 
anrl very readable style of the author, whose works on 
naval su bjects are favorably known wherever an interest 
in naval affairs exists. The author explains what is the 
true spherc of the torpedo boat and the destroyer, and 
this is done in the course of a serics of sketches of what 
he calls the social sidc of torpedo·craft life as seen by him 
during naval maneuvers and other personal experience 
o f  the torpedo service. The illustrations are graphic 
and all the whole fairly good . 

PLAS'I'ER C ASTS AND How THEY ARE 
M ADE . By Fran k Forrest Fred erick. 
New l' ork : 'V. T. Comstock. 1899. 
161110. Pp. 131 .  61 i l l ustrations. 
Price $1 . 50. 

So far as we know. there is no book on plaElter casting 
in the English language, and for this reason we wonld 
wek:ome a l m ost any r.ontribution to the subject ; but 
Mr. Frederick's book is most admirable and treats the 
subject in a thoroughly pr�ctical manner. We have had 
many mquiries for a book on tbis subject_ which shows 
that there i8 a legitimate field for it. The i l lustrations 
are admirably adapted to give the reader an excellent 
Idea of tbe method of doing plaster casting of all kinds. 
The su bject i. treated with special reference to the use 
of art students and sculptors. 

BETTER 'VORLD PHILO SOPHY . A Socio­
logical Synthesis.  By J. Howard 
Moore. Chicago : The W ard Waugh 
Compan y. 1899. 16mo, Pp. 275. 
Price $ 1 .  

Tbe author is dissatistied with the egoism o f  our times. 
He feels it is  short-sighted, mischievous, and unneces­
sary. He believes the future is to Bee hetter things : he 
pleads for tbe social recognition and control of laws of 
selection and evolution through a scientific stirpiculture 
of humanity. This book will undouhtedly interest muny 
readers. 

MEISTERWERKE DER BAUKUNST UND DES 
KUNSTGEWERKES. By H ubert Joly. 
W i t te n berg, Germany. Price 50 
cen ts. 

This is a beautiful periodical, something on the order 
of Das Museum, but devoted to arcbite.cture and art 
handicrafts. The numbers will appear at iutervals of 
th ree or four week., and the contents will he arranged 
according to the respective countrie.. Each will contain 

2:1 large half-tone engravings. The more periodicals of 
this kind Ihe better, and we only wish that some one will 
puhlish a similar periodical in the United States. As 
there is no text, and the titles are translated in English, 
we see no reason why Meisterwerke should not have a 
considerable circnlation in the United States, 
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j'titn tifit jmttitan. 
� .  � � l \ which the gravity cell can be used. In charging storage 
�U!inne.s.U5 a:n " � er9 0 n a: . cells, five of these cells will be reqnired for each two 

. . . i storage cel ls. We do not kuow whether these cells have 
The charae '<>r .menton under tMs head ", One Dollar a i been mtrodnced Into the UOlted States or not. 2. How 

line for each insertion. : abo�t eialtt wor� t? a line. ! many cel ls of storage battery and what size for one, 
Advertisements must be recelved at pubhcatwn office t and three ten candle power lampB? A. Ten candle 
as early as Thursday morntno to appear tn the follow.. WO, 

• 

ina week's issue. power lamps are made for a great many different voltages. 
To light any lamp by a storage battery, take half as many 

Order Wbite M etal & Brass Pattern Letters & Figures cells as the voltage of the lamp. The size or the cell de· 
of H. W. Knigbt & Son, Seneca �'alls.  N. Y. Drawer 1115. termines the ampere hours it will give, that is, the length 

Marine Iron W orks. Chicago. Catalofii!ue free. 
. .  U.  S." Metal Polish. Indianapolis. Samples free. 

of time It will light the lamps. Without knowing what 
current the lamps use, we cannot tell the number of cells 
required. 

Gasoline Brazing Forge. Turner Brass Works. Chicago. (7692) F. A. W. writes : I would like to 
Yankee Notions. Waterbury Button Co., W aterb'y, Ct. ask a few question. in regard to the primary battery 

Jeanty that you Illustrate in issue of June 24, 1899. What 
Handle & Spoke Mcby. Ober Lathe Co. ,Chagrin Fal ls,O. is the E. M. F. of battery ? Are they made in dif. 
Ferracute :Iolacblne Co., Bridgeton. N. J . .  U. S. A. �-u l l  ferent sizes? If so, what is the size alld weight of 

line of Presses, Dies, and other Sbeet Metal Machinery. cells of different capacity ? I am looking for a primary 
Inventions developed and perfected. Designing and ; that I can operate a lamp for a stereopticon outfit.. Can 

macbine work. Garv in JIIacbine Co .. HI V arick St .. N. Y. thi. cell be used succes6fully to charge storage battery ? 

1'be celebrated " Horusby-Akroyd " Patent Safety Oil  
Engine is built by the De La V ergne Refrigerating Ma­
chine Com pany. Foct of East 138th Street. New York. 

A. See answer to last query. You will require about 
fifty oUhese cells to light an arc lamp for a stereopticon.  
It ;s of course possible to use a battery for a stereopticon, 
but it is an expensive mode of getting light, both in 

rrhe best book for electrICians and beginners in elec- labor and materials. Where the current for incall­
tricity is . •  Experimental Science," by Geo. M. Hopkins. descent lighting cannot be had, there is no better light By mail, $4. Munn & Co . .  publisbers, 361 Broadway, N. V. for a stereopticon than the calcium light. Many prefer 

nr Send for new and complete catalogue of Scientific it for its softness, even when the electric light can be 
and other Books for sale by Munn & Co., 3tH Broadway. had. 
New York. Ii'ree on application. 

HINTS '1'0 CORRESPONDEN'fS. 
Names a nd A dd l'es!!! must accnmpany all letters 

or no attention will be paid thereto. Thls is for OUl 
information and not for pu bllcation. 

R e feren(' e !!! to former articles or answers shonld 
give date of paper ana page or number of question. 

I n q u i l'lell not answere" in re .. onable time should 
be repeated : correspondents will bear in mind that 
some answerE- require not a _ little research, and. 
though we endeavor to reply to all either by lettei 
or in thie department. each must take his tum. 

B u yers wi.hmg to purch .. e any article not advertised 
in our columns will  be furnished \".,ith addresses of 
bousee: manufactnring or carrying the same. 

(7693) C, B. M. writes : In experi ment­
ing with electric detonators for blasting, etc.,  I wish 
to procure some data regarding same, such as resistance 
of platinum wire, heat generated, amount of current re­
quired, etc. A. The construction of an exploder with 
which to set gunpowder on fire is not difficult. Take 
two pieces of rather coarse copper wire, No. 14 or 16 
will answer, and join the ends with a piece of rather fine 
platinum wire, No. 26 or 28 will answer. The platinum 
and copper wires should be joined by twisting rather 
than by soldering, and not more than a qnarter of an 
inch of free platinum wire is  needed between the copper 
wires. The other ends of the coppsr wires are to be 
joined 1 0 the battery. The platinum wire is buried in 
the powder to be ignited. When the circuit is closed, 
the electric current heats the platinum wire to redness, 
and this sets the powder on fire. A couple of cells of 
dry battery shotlld be sufficient. The resistance of pla­
tinum, is nearly � times that of copper, size for size. 

Sl)eclnl \V r j t l e n  I n fo r m a t i o n  on matters of 
personal rather than gcneral intercst cannot be (7694) 'V. F. D. asks : I .  Is there any 
expected without. remuneration. knowu substance (or substances) through which elec-

Scle n l i l i c  A m e " j e a n  S u p p l e m e nt!! referred . . • If I th ? A A to may be had at t.he office. PrIce 10 centE each. tflClty cannot pas" . so, p ease name em . ny 
Bo o k  .. referred to promptly supplied on receipt of , insulator fulfills the requirement of this question. There 

price. 
I ro . .' h uJd be di t' tl I are many of tbese. Those in common use are glass, Illl:�k� 80�

e
l�

t
el:a:

xammatJon s 0 s mc Y mica, porcelain, slate, India rubber, gutta percha, vul. 
canized fiber, paraffine, paraffine oil, and various other 
oils, both of animal and vegetable origin. These are all (7689) J. W. B. asks for th e composi- high insulators. 2. What is the most economical method 

tion of the materials used in making the electro-polishing of producing it for experimental purposes ? A. There is 
cloth ; i t  is a cloth filled with something, and is used to no single substance of the character referred to. Each 
polish alJ kinds of metal, silverware and glass. Also of the snbstanccs we have named above has its own pro­
the composition of the magical sponge uscd for the s,me cess of manufacture. 3. What is the latest theory con­
purpose. A. Dissolve in 20 onnces of water 4 ounces cerning the above ? A. A substance which offers so high 
of soap and gradually add 2 ounces of pumice stone or a resistance to the passage of an electric current that 
finely powdered emery. Work this welJ into coarse cloth practically no electricity can pas" throngh it, is called a 
with the aid of a sponge. For silverware and glass use non-conductor, and may be used for Insulation. 
jeweler's rouge instead of pnmice stone and emery. We II 
are unable to give you any information regarding poUsh. (7695) W. P. C . asks : W h at length of 
ing sponges. : spark must an induction coil give to successfully operate 

(7690) L. E. T. asks : Why i" l ightninO' I an X-ray tube ? A. Coils giving a spark of an inch or even 
. . . ' . . .' less in length bave been used to produce X-ray pictures. always vlslble around the horIzon: never. bemg �een dl- This is due to the fact that the effect of the rays upon recUy overhead ? A. In answerIng thls questIOn, we . .  . 

should in the first place express a doubt of the state- ' the. plate 18 cumulatlve, �nd by prolonging the expo.u�e , . . . ' .  a plcture can be made wlth a small tube and small cod . �ent that hghtOlng lS never seen dlre?t1y overhead. It A small coil will not operate a large tube to advantage. lS true that J,.eople very rarely look dIrectly overhead ; . . . 

but if they did, we think they would sometimes see the For .uccessful w?rk. I� penetratmg the thlcker p�rtIOns 
lightning fiash across the zenith from one part of a cloud of th

� 
body, a cod glvlDg a spark of even fourteen mches 

to another part. By far the greater number of lightning 18 ns . 
fiashes are from one cloud to another, and but few from i (7696) J. T. M. asks : Will you oblige 
the cloud to the earth. Now to answer the question : I me by giving me the address of some house which can 
It is a fact that most of the lightning flashes are toward : furnish all necessary materi�1 for making the electric 
the horizon. This is due in general to the fact that the ' motor which is de�cribed in SCIENTIFIC AMERICAN 
earth around U8 seems to be a plane and the sky seems ' SUPPLEMENT, No. 641 ? How can this machine be 
to be a dome. A storm cloud moves over the surface I made to produce an electric light, if at al l ? A. The 
of the earth at the same distance above it, disre,garding ! machine described in SUPPLEMENT, No. 641 ,  was de. 
inequalities. When first seen, it is perhaps twenty miles ' signed for a motor. If power is applied to it and it is 
away from the observer in a straight line. It is then seen tu'rned at full speed, it may produce current as a 
on the horizon. When the clond has moved twenty dynamo, and it may not. Many little machines will 
miles, it is directly overhead. It has seemed to rise from not excite their own fields. You can use a battery to 
the horizon to the zenith, bllt its actual motion has been excite the field. It then will generate a current and will 
.Iong the earth's su rface. Its apparent rioing i. optical, probably light a miniature lamp. For dealers in mll­
onl \,. and not real. The lightning which plays over \ . terials see our advertioing column •• 
the.face of the cloud during thIs time shares the same (7697) G. B. O. asks : Will two equal o phcal change and many of the flashes seem to go I ' . . . . 
toward the gro�nd. Thi. appearance of downward mo- waves of .hght or sound, commg from OPPOSlte .dlfectlOns 
tion of the l ightning is also all i l lusion. The passlll:e of a i and meetl

�
g each other, cause darkness, or stlllness, reo 

lightning fiash is instantaneous. and we in our minds i spectlvely . A. If two wa;es of any sort meet each other 
. . .  . . . . ,  In Opposlte phases, as, for msumce, the crest of one fa ll-aFslgn a dlrectIOn to It. It IS pOSSible to tram one s self to incr into the trough of the other, these waves will destroy see the fiash go up from the earth to the cloud. Prof . � 

. . . 
Snell, of Amherst, uscd to say to his studcnts that he each other. Thls lS called the mterference of waves. It 
always saw the I i ght.ning flash np from tbe earth to the may be observed in water, and produced i n  sonnd, light. 
cloud. A nother effect of proj ecting the mohon of the and c1ectric waves. See any text book of phy�ics. 
cloud, whIch is nearly horizontal, a�ain.t the concave (7698) M. R. M. asks : The way to find 
dome o f  the sky is t o  cause the apparent velocity of the the magnifying power o f  a telescops, field anr! opera 
storm to increase very rapidly as it comes near us. The . gla.s, and, so doing, your kindness will be thoroughly 
c10nd seems to rise very slowly at first and to move much ! appreciated. A. For the magnifying power of telescopes. 
more rapidly as it comes over Ollr heads. A gathering divide the focal length of the object glass in inche. by the 
storm may increase i ts velocity of progres.ion, hut a ' focal length of the eye piece in inches, if a single lens. 
thunderstorm which may travel several hundred miles , With Huygenian, Ramsden, or terrestrial eye piees, the 
before It uses up its force, is visible ahove any one b ori- : method of obtaining t.he magnlfying power is illustrated, 
zon for a .m 111 portion of its course. Its actual motion, I with the forms and combination of the lenses, with the 
therefore, is quite uniform. Its acceleration is due to I rules, in SCIENTIFIC AMERICAN SUPPL-EMENT. No. 399, 
the fact that it is much nearer to the observer when It is 10 cents mailed. The magnifying power of an opera 
nearly, or qnite. over his head. glass is best obtained by comparison of one of the pairs 

(7691) W. S. L. w ri tes : 1. Have read of glasses by directviBion of the other eye on a well de· 
fined object. your description of the Jeanty battery. I, What voltage 

will each cell give and what amperage on short circuit? (7699) G. M. asks : Will you kindly i n ·  
H o w  many cells will b e  required t o  charge stora!!e bat- form m e  whether the armature can b e  wrapped with 
tery ? A. We have no knowledge of the Jeanty cell eleven coils instead of twelve in the simple electric motor 
beyond what is  contained in the SUPPLEMENT, No. 1225, � described in SUPPLEMENT, 641 ? A. You need not reo 
translated from the French journal Cosmos. It is how- . wind your armature because you have room for bilt 
ever a gravity cell , and will give an E. M. F. of a little ! eleven coi ls instead of twelve as designed. Make a com­
over one volt. Its amperes will vary with the total area mutator with eleven bars, the same as the number of 
ot the zinc and copper plates used and the di9tance be- ' coils, and proceed in other respects according to the 
tween them. This cell can be used for any pnrpose for ' directions in SUPPLEMENT, No. 641. 

TO INVENTORS. 
An experience of fifty years. and the preparation 

of more than Olle h undred thousand applications 
for patents at home and abroad. enable us to un derstand 
the laws and practice on both continents. and to possess 
unequaled faCilities for procurmg patents everywhere 
A synopsis of tbe patent l�ws of the U nited States and 
all foreign countries may be had on application, and per­
sons contemplating the securmg of patents, either at 
home or abroad. are invited to write to this Office for 
prices. which are low. in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., omce SCIFlNTIFIC AMERICAN, 
631Br oadwav. New York . 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JULY I I .  1 899. 

A N D  E A C H B E A R  I N O T H A T  D A T E. 

L See note at end of list about copies of tbese patents. j 

Accumulators, forming, C. Pollak . . . . . . . . . . . . . . . . . .  628,676 
Acids of aliphatic creosotesters, making 8ulfo, 

W endt & Lebmann . . . . .  . . . . . . . . . . . . . . . . . . . . .  628,881 
Addressing machine. F. H. Koehler . . . . . . . . . . . . . . . .  628,477 
Agricultural implement. R. J avitch . . . . . . . . • . . . . . . .  628.88� 
Air coupling' hanJ;Cer. J. C. Look . . . . .  _ . . . . . . . . . . . . . . .  628,586 
Alarm. See Elevator alarm. 'l.'elephone time 

alarm. 
Amalgamator. ore. J .  E. Sutphen . . . . . . . . . . . . . . . . . . .  628.4n9 
Anestbetic, local, G. Pertscb . . . . . . . . . . . . . . . . . . . . . . . .  6'28,489 
Anesthetics, device for Administering, R. E. 
Ani��\

C
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Bag. See �'eed bag. 
Balinf( press. P. K.  Dederick . . . . . . . . . . . . . . . . . . . . . . . .  628.452 
Barrel closure. �-'. Kohn . . . . . . . . . . .  _ . . . . . . " . . . . . . . . .  628,519 
Battery. See Galvanic battery. Primary bat-

tery. Secondary battery. 
Bearing. B. S. Lawson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.479 
Bed bottom .  J.  E. Sommers .. . . . . . . . . . . . . . . . . . . . . . . . . 628.4�8 
Belt, C. C. Weeks. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'28.901 
Belt.  knitted driving, M. Koch . . . . . . . . . . . . . . . . . . . . . .  628.818 
Bench. See Wash bench. 
Bicycle, M. Pedersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,843 
Bicycle. etc., H. A. Lamplugh . . . . . . . . . . . . . . . . . . . . . .  628.820 
Bicycle cus hion attachment. W. B. Spencer . . . . .  628.864 
Bicycle gearing. J. N. Newsom . . . . . . . . . . . . . . . . . . . . . .  b'28.839 
Bicycle handle bar. F. Schrader . . . . . . . . . . . . . . . . . . . .  628.897 
Bicycie saddie, W. C. Gates .. . . . . . . . . . . . . . . . . . . . . . . . .  628.704 
Bicycle support, B. Phelan . . . . . . . . . . . . . . . . . . . . . . . . . .  628,048 
Bicycles. etc .. fram e for. J. A. McKee . . . . . . . . . . . . .  628,723 
Binding machines. shifting device for self. W . B. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.645, 628.646 
Biscuits. manufacturing. W. T. Carr . . . . . . . . . . . . . . .  628,449 
Boil er. See Range boiler. 
Book, account, J: �'rudenfeld . . . . . . . . . . . . . . .  6'28,788, 6'28 .789 
Boot or shoe. M. McMahon . . . . . . . . . . . . . . . . . . . . . . . . . .  628.836 
Bottle, non-refillable, F. W. K in" . . . . . . . . . . . . . . . . . .  628,716 
Box. See Folding box. Folding or coHapsible 

box. Hat box. Packing box. 
Box, J .  H. Greenstreet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,531 
Brake. See Car brake. Sleigh brake. 
Bread makin� machine. W.  Watson . . . . . . . . . . . . . . . . 628.568 
Bread, preserving. H. A. Sevigne . . . . . . . . . . . . . . . . . . .  628,859 
Brick, W. M. Hazel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,799 
Brick sanding and forming machlne, Converse & 

Underwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.903 
���1Te: ����e�s,KJe8�keeie;.: : : : : : : : . : : : : : : : : : : : : : :  ��:� 
Buckle, barness, E. Manes . . . . . . . .  . . . . . . . . . . . . . . . .  628.718 
Bung, G. F. Bokel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.747 
Buoy, C. B. Wetterberf(b . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,5()6 
Burner. See Gas burner. H ydrocarbon burner. 
Cabinet. bill or envelop, Ii'. Schilz . . . . . . . . . . . . . . . . . .  628,896 
Cable roads. automatic grip for. J. Heenan . . . . . . .  628.711 
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Cane knife. H. Disston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.775 
Cap. I.  Pacbner. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  6'28.842 
Capsuling food extracts, C. R. Valentine . . . . . . . . . .  628,631 
Car brake, L. L. I.ogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.890 
Car brake. Rodgers & Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  628,550 
Car coupling. J. E. CunnIngham . . . . . . . . . . . . . . . . . . . .  628.621 
Car frame, F. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.075 
Car wheel, �'. E. Canda . . . . . . . . . . . . . . . . . . . . . . .  628.6Y3. 628.694 
Cars. electric lighting apparatus for. C. A. Gould 6'28.658 
Cars. electric lighting system for, J. L. Creveling 628.000 
Carbureter. \V _ '(I'. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.ti39 
Card tlat end chp. Mills & H unton .. . . . . . . . . . . . . . . . .  628.s:lO 
Card lock rod. [). K H Ullter . . . . . . . . . . . . . . . . . . . . . . . . .  628.886 
Card punching machlne punch selector, M. W. 

Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.481 
Carding engine alarm apparatus, P. H. Russell . . 628.493 
Carpet cleaner. E. A. Correll . . . . . . . . . . . . . . . . . . . . . . . .  628.768 
Carpet cleaning apparatus, E. E. H i l L  . . . . . . . . . . .  628,538 
Carpet sweeper. pneumatic. G. IJ. Westman . . . . . .  628.505 
Cartridge belt for fuse in au tomatic or machlne 

guns, F�. Trochain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,871 
Case. See Show CHse. 
Case for sacredotal artic1es. J. J .  Eugster . . . . . . . . . 628,780 
Casket head rest, 'I'. IV . Coughhn . . . . . . . . . . . . . . . . . .  628,649 
Casket pedestal, J. Ort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'28.633 
Casting metallic wheels. apparatus for. C.  Bush . .  628.446 
Ceiling and �ide wall plate. metal, G. H. Ennis . . . . 623.579 
Chain. Camelinat & 'raillandier . . . . . . . . . . . . . . . . . . . .  628.754 
Chair. See Reclining chair. 
Chair and cane. combined. Kutz & K elchner . . . . . .  628,584 
Chopper. See Cotton or beet chopper. 
Chronometer escapement. A. V. Chardon . . . . . . . . .  628.758 
Cigar bunch rolling m achine. R. M. R ussell . . . . . . .  628.677 
Cigar vending apparatus. O. W. Fisher . . . . . . . . . .  b"28,656 
Circuit breaker. automatic, C. M. Clark . . . . . . . . . . .  628.762 
Clamp. W. H. Sheeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,860 
Cleaner. See Carpet c]eaner. Flue cleaner. 

Stovepipe cleaner. Window cleaner. 
Clock. pro"ram ,  E. H. Schild . . . . . . . . . . . . . . . . . . . . . . .  628.678 
Clothes line prop. W. Ii'. Briggs .. . . . . . . . . . . . . . . . . . . . .  628.002 
Clothes wringer, G. A. Paddock . . . . . . . . . .  & • • • • • • , • • •  628.54a 
Coal handlIng apparatus. W. H. Wall . . . . . . . . . . . . . .  628,876 
Cock. com pression. J. H. Calahan . . . . . . . . . .  " . . . . . .  628.691 
Coffee pot. Goldsmitb & M artyn . . . . . . . . . . . . . . . . . . .  628,705 
Coin delivery and ·  cash register m achine, E. J. 

Brandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,688 
Collodion mixture. Helbing & Pertscb . . . . . . . . . . .  628.46H 
Col u m n .  wooden, Schwerd & Emrick . . . . . . . . . . . . . .  628.898 
Compass and course corrector. J. M. ll'ields . . . . . . .  628.600 
Com pressed air mechanism for vehicles. F. 8chu-

macber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,727 
Computing device and weighing scale, combined. 

J .  H.  Stepbens . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.559, 6'28.560 
Computing device. tax. W. �'. Parker . . . . . . . . . . . . . .  6...<l8.895 
Concentrating and amalgamating machine. Cauls 

&, Dohlgreen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.697 
Con v eyer slide block. J. M. Dodge . . . . . . . . . . . . . . . . . .  628,776 
Cooking apparatus. electrical . J. B. Cary . . . . . . . . . .  628.695 
Copies. making press. IJ. D. Craig . . . . . . . . . . . . . . . . . . .  628.698 
Copying press. ll'. L. Dyer .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ti28.701 
Corn knife. E. D. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.594 
Corrug-ating machine, C. Traxler . . . . . . . . . . . . . . . . . . .  6"28.564 
Cotton elevator. C. McIntosh . . . . . . . . . . . . . . . . . . . . . . .  628.485 
Cotton or beet chopper. G. W. Rice . . . . . . . . . . . . . . . .  628.491 
C'l)upJing. See Car coupling. Hose coupl in,lZ. Spring couplIng. Stovepipe cou pling. 1'hill  

coupling. 
Crane, overhead traveling, T. R. & W. H. Mor-

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.8.12 
Crate, folding'. 1'aylor & Moore . . . . . . . . . . . . . . . . . . . . .  b'28 .. 100 
Cream separator. centrifuR'al, E. G. N. Salenius . . 62H.725 
Cu cumber picker, 'Y". W. Robinson . . . . . . . . . . . . . . . .  628.854 
Cul inary utensil. T..Jongfleld & KJine . . . . . . . . . . . . . . . .  628. 717 
Cult ivator. D. 8. B lue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.745 
Cultivator. M. & A. Sattley . . . . . . . . . . . . . . . . . . . . . . . . . . 628.857 
Cultivator. corn. E. Nordstrom . . .  " . . . . .  " . . . . .  " . .  628,588 
CultiVator draught connection. wheeled, E. Chil-

dren . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.648 
Cu pboard and dumbwaiter, combined cellar. G. 

W. Mentzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.828 
Curlin� iron. hair. B. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  628,580 
Currents in conduits. pipes, etc .• means for regu· 

lntln!!, tluid.  R. Goll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,459 
Cutter. See Paper cutter. Shade cutter. Vege-

tabl e cutter. 
Cutter bar. M. Viskocbi! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.873 
Cutter bead. C. �'. Overmyer . . . . . . . . . . . . . . . . . . . . . . . .  628.841 
Cutting sUck and retaining device therefor, A. 

HOull:btlm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6"..8.466 
Cycle, cbalnless, A. W. Delane . . . . . . . . . . . . . . . . . . . . . .  628.403 
Cycle driving mechanism. Lane & Doney . . . . . . . . . .  628,585 
Cycle. m otor car. or other frames, etc., junction 

of, Kirk & J effs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.476 
Dental dam attachment. M. O. Nelson . . . . . . . . . . . . .  t:28.487 
Dental plu lI:lI:er. Case & Sbaw . . . . . . . . . . . . . . . . . . . . . . . .  628.524 
Dentist's or jeweler's drawer and tray. T. C. 

Howl croft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.(67 
Derrick, C. W. Kearns .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,815 
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Die. See Em bossing die. 
[)ie press. W. E. Hewit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.626 
Di�ger. See Potato digger. 
Display cabinet, ribbon or braid,. W. H. Wyman . .  628.642 
Door cbeck, C. B. Harkness . . . . . . . . . . . . . . . . . . . . . . . .  628.795 
[Joor fastener. O. E. Wold . . . . . . . . . . . . . . . . . . . . . . . . . .  628,735 
Door banger, sliding, A. Doolan . . . . . . . . . . . . . . . . . . . .  628,910 
Doors in partially open positions. device for sea 

curing, S. K. Humphrey . . . . . . . . . . . . . . . . . . . . . . . . .  628,808 
Douche mat. M. M. Hawley . . . . . . . . . . . . . . . . . . . . . . . .  628,582 
Draugbt attacbment, J.  M. Carter . . . . . . . . . . . . . . . . . .  62!',883 
Drill. See Rock drill. 
Drill, F·arrinll:t.on & Copeland . . . . . . . . . . . . . . . . . . . . . . . .  628.781 
Drilling. boring. or sh aping machine. W. Fletcher 628.7Ga 
Dye and making same. blue black, C. O. Muller . . .  628.721 
Dye, black, Priebs & Kaltwasser . . . . . . . . . . . .  628,607, 628.6(18 
Dye, bluish black. Priebs & Kaltwasser . .  _ . . . . . . . . .  628.tiOH 
Dye. brown azo. P. Julius .. . . . . . . . . . . . . . . . . . . . . . . . . . .  fi28.814 
Eggs, device for beatin�, C. Julier . . . . . . . .  _ . . . . .  . . 6'28,47] 
Electric conductors, ma.nufacture of, S. O. Cow-

per-Coles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,770 
Electric current reguJator, F. E. Ramsay . . . . . . . . . .  628.849 
Electric current transformer. S. K. Humphrey . . .  628,807 
Electric currents at sea by the action of waves, 

device for producinf(, M .  G ehre . . . . . . . . . . . . . . . . .  628,457 
Electric furnace, J. J. �'aul kner . . . . . . . . . . . . . . . . . . .  628.782 
Electrode, battery. J. C. Howell . . . . . . . . . . . . . . . . . . . .  628,661 
Elevator. See Cotton elevator. 
Elevator alarm. electric. H.  R. Bruhns . . . . . . . . . . . .  628,597 
Embossing die for burnishing rolis,  E. H. Wi1k� 

inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,593 
Engine. See Gas engine. Rotary engine. Steam 

engine. 
Engine cut off, locomotive, M .  Wllkes; . . . . . . . . . . . . .  628.569 
Enl{ine igniter, gas, C. O. Carlson . . . . . . . . . . . . . . . . . .  628.448 
Eraser cleaninJZ machine. J. L. Smith . . . . . . . . . . . . . .  628.615 
Etching cylindrical surfaces, H.  Lyon . . . . . . . . . . . .  628,587 
Extractor. See Ingot extractor. 
�'abric. See Textile fabric. 
Fan att achment. W. R. Blevins . . . . . . . . . . . . . . . . . . . . .  628,744 
Fasteners, stud mem ber for separable, G. E. 

Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.618 
ie'aucet, C. S. Frishmuth . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.786 
Feed bag, E. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.451 
Ii'eeding and weighing machine. P. C. W aring . . . .  628.879 
Ii'ence, wire. G. H. Chand lee (reiss ue) . . . . . . . . . . . .  11.758 
Fence, w ire, G. H. Cbandlee . . . . . . . . . . . . . . . . . . . . . . . .  628,450 
Fencing m achine reeling mechanism, J. A. 

Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.809 
�-i!ter, W. M. Deutscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,884 
Filter. water, Bliss & Richmond . . . . . . . . . . . . . . . . . . . .  628.517 
lfiltering beer, etc .• apparatus for, C. HlJ.efner . . . .  628.f1iW 
lfire escape, H.  J. Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,824 
F'ire escape, J. E. young . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  628,736 ����: �i��f:r�3� �,�����g���:.:: .�': .��.
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�'irepl.ce. C. B. Nay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.837 
Fishing reel. D. M. Quarles, Jr . . . . . . . . . . . . . . . . . . . . . .  628.847 
Flexible joint. A. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  628.692 
Flexible material. machine for making artIcles 

of, Shedlock & H udson . . . . . . . . . . . . . . . . . . . . . . . . . . 628,728 
Flexible m aterial or articles formed therefrom, 

apparatus for setting or curJinJl. Shedlock & 
H udson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,729 

Flue cleaner, II. A. Ruf(!!'les . . . . . . . . . . . . . . . . . . . . . . . .  628.611 
Fluid actuated motor for actuating- fluid . T. O.  

Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,547 
Fly paper holder, J. W. Schriever . . . . . . . . . . . . . . . . . .  628.4!J4 
Folding box. R. A. Kneeland .. . . . . . . . . . . . . . . . . . . . . . . 628.042 
Folding m achine. N. H aywood . . . . . . . . . . . . . . . . . . . . . .  1)28.79R 
}i'oldinJ{ or collapsible box. J. H. Chenoweth . . . . . .  628.700 
FoldinJl table, J . W. H oshour . . . . . . . . . . . . . . . . . . . . . . .  628. 712 
Form aldebyde solution. J. J .  A. 'l'rll1at . . . . . . . . . . . . 628,b02 
Fruit liitrader. d ipper. and ,spreader. If. M. Star-

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,866 
Furnace. See ElectriC furnace. 
��urnace feeder and grate, C. J .  BelL . . . . . . . . . . . . . . .  628,740 
Furnace spark arrester and draught producer. A. 

Brechot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,750 
Furnace wall cooling device, Gaines & G u staf-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  €28,7"O 
Furnaces, air feeding apparatus for boiler, W. 

Kneen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,817 
Furniture, com position of m atter for cleansing 

and polisblng, O. P. Macklin . . . . . . . . . . . . . . . . . . . . 628,482 
GalvaniC battery, W. Rowbotham . . . . . . . . . . . . . . . . . .  628.855 
Game. H. A. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.773 
Game apparatlls. Cosner & Mathews . . . . . . . . . . . . . . .  628.769 
Gas apparatus, acetylene, A. A. Strom . . . . . . . . . . . .  628.641 
Gas burner, H.  D. G u e  . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  628.708 
Gas burner, M. Strakosch .. . . . . . . . . . . . . . . . . . . . . . . . . . .  628.561 
Gas engine. C. W. Bogart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.518 
Gas generator. acetylene, J. Harris et a1. . . . . . . . . .  628,4f-i2 
Gas bolder, A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.868 
Gas main bag. G. W. Scbultz . . . . . . . . . . . . . . . . . . . . . . . .  628.726 
Gearing, F. Humpage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,469 
Generator. See Gas generator. Steam genera-

tor. 
Glass block. boll ow, A. Lasch . . . . . . . . . . . . . . . . . . . . . .  628.821 
Glass. m etal joint for window. H. W. Rudolf . . . . .  628.569 
Glove fastener. A. �'. & E. F. Hall  . . . . . . . . . . . . . . . . . .  628,660 
Governor. steam enJZine. L. Skinner . . . . . . . . . . . . . .  (j28.5Sl1 
Grader, ditcb. J. J. B elling . . . . . . . . . . . . . . . . . . . . . . . . . .  628.800 
Grapbophone recording fltyles, machme for maka 

ing. T. H. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,044 
Grinding machine. J. Gilson . . . . . .  " . . . . . . . . . . . . . . .  62S.62H 
Grindstone, G .  W .  Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  628,715 
Guns on board shi P. m eans for use i n  working 

quick flrin�. J.  A. Normand et a1.. . . . . . . . . . . . . . .  628.840 
Hair fastener. A. L. B.tes . . . . . . . . . . . . . . . . . . . . . . . . . .  6'28,01J6 
H air pin. D. W. lrvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.664 
H air trimming device. M.  McCarter . . . . . . . . . . . . . . . .  628.722 
Hammer. steam. J. �'. Doolitt le  . . . . . . . . . . . . . . . . . . . .  628.599 
Handle for toilet articles. E.  Olden busch . . . . . . . . . .  628.673 
Harmonica. F. Strau ss . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  628.&W 
H arness attachm ent. G. E. Pooler . . . . . . . . . . . . . . . . .  628.549 
H arness collar su pporter. W. N. HOuiZhtaling . . . .  628.713 
H arrow, R. J .  Chenoweth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'2R.761 
Harrow. J�. 1 .  Fow le . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  628.785 
H arrow. P. A. Schumacher . . . . . . . . . . . . . . . . . . . . . . . . . .  628.553 
Hat box. pyramidal. M. L. H orninl{ . . . . . . . . . . . . . . . .  6"� .• 65 
H at holding attachment for chairs, F. H. OtteD-

heimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.005 M:� ���git f�
c
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H eater. See Hot an heater. Steam h eater. 
Heel compressing machine. W .  J .  Young . .  628.512. 628.513 
Hoisting apparat.us. 1'. Shipley . . . . . . . . . . . . . . . . . . . .  628.661 
Hominy mill ,  J. Beal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'18.516 
Hook and eye, D. L. M. M cintyre . . . . . . . . . . . . . . . . . .  628,604 
Hook and eye. B.  �'. Orewlier . . . . . . . . . . . . . . . . . . . . . . .  628.674 
Hook and eye. W. W. Pierce . . . . . . . . . . . . . . . . . . . . . . . .  628.634 
H orseshoe, W. E. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.590 
H ose coupling. J. Collette . . . . . . . . . . . . . . . . . . . . . . . . . .  628.765 
Hose nozzle. M. II. Hnrt . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  628,907 
Hot air b eat.er. el ectricnl.  J. A. Elliott . . . . . . . . . . . . .  628,702 
H u b  for w h eels of velocipedes, etc. , E. G er� 

maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,791 
Hub, wbeel. R. �'. A. MacKinnon . . . . . . . . . . . . . . . . . .  628,823 
Hydrocarbon burner. C. M. Gray . . . . . . . . . . . . . . . . . . .  628,859 
Hydrocarbon burner. J.  A. Mason . . . . . . . . . . . . . . . . . .  b'28.826 
I n candescent mantle and making same, F. Ifritz . .  628,7M7 
Incandescent mantles. apparatus for trimming 

Welsbach or otb er. G .  S_ Barrows . . . . . . . . . . . . . .  628.595 
Indicator, V an degrift & Webb . . . . . . . . . . . . . . . . . . . . . .  628,900 
Jngot ext ractor. J. K ennedy . . . . . . . . . . . . . . . . . . . . . . . .  628,473 m��t��: �: !�����f : : : : ·: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:*i 
Inner sole . . J. S. Damrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.b'99 
]nsulnted rail support, K iDg & Mead. . . . . .  . . . . . . .  628,667 
Insulation of electriC Wires, J. A. Poche (re-

issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,759 
Jack. See Lifting jack. 
Jar cover or closure. W .  S. Shaw . . . . . . . . . . . . . . . . . . .  628,613 
Joint. See Flexible joint. Rail jOint. 
Journal box. B.  S. Lawson . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,480 
Knife. See Cane knife. Corn knife. 
Knob heading m achine. H. K. Jones .. _ . . . . . . . . . . .  628,666 
Lacing hook setting- m achine, G. W. Allen . . . . . . . .  628,738 
Ladder. step. J. P. Grace . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.624 
Lamp. miner's. W. A. Dunlap . . . . . . . . . . . . .  ; . . . . . . . . .  628.653 
I.anterll, J. H. Hin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.804 
Lantern. tubular. C. rl'. Ham . . . . . . . . . . . . . . . . . . . . . . . .  628.461 
Lasting shoes. fastener for use in. E. S. Durkee . .  628.777 
Lath or sh eathing. metal. H. A. 'l'urnbull . . . . . . . . . 628,565 
Lathe spindle work holder, W h it ney & H arring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.730 
Lathe tool bolder. J. Grel<ory . . . . . . . . . . . . . . . . . . . . . . .  62li.7(1j 
IJemon squeezer, W. H. J ames . . . . . . . . . . . . . . . . . . . . .  628.470 
Lifting jack. W. C. Hilderbrand . . . . . . . . . . . . . . . . . . . .  628.803 
Liquids.  apparatus for regulatin g the  level of. K. 

Grosswyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.581 
Liq uids, closin� device for vessels for containing 

volatile. L. Goybet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.460 
I .. ocomotive boiler cleaning deVice. '1'. J. Rossell 628.5;)1 
Locomotive drivmg wheel, L N. W issinger . . . . . . .  62b.7a:� 
Loom . . J. H. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.89:1 
Loom shuttle filling carrier, J .  V. & E. Cunni1f . . .  628.772 
I.oom warp stop m otion. A. \V ilkinson . . . . . . . . . . . . 628.731 
Lubricator. W. S. Pierce . . . . . . . " . . . . . .  " . . . . . . . . . . . . 628.675 
Lubricator choke valve feed. W eldon & Egger . . .  b'28,880 
Mail distributing boxes, partition for, Myers & 

Rineb art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.692 
Manure loader. automatic. W. Bell . . . . . . . . . . . . . . . .  628.741 
Mask. base bal l .  B. T. Rogers . . . . . . . . . . . . . . . . . . . . . . .  6'28,724 
Mat. See Douche mat. 
M easure, C. L. �'ulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,622 
Measure, tape, B. H. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,475 
Measuring air currents, etc., apparatus for, H .  

Kuhne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,478 
Meat securin� device. J. Patterson . . . . . . . . . . . . . . . . . 628.546 
Meat tree, J. J. �'itzgerald . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.7� 

(Continued on page 6�) 
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ORDINARY RATES. 
Inside PaKe, eacb insertion. - 71i cents a line 
Back PaKe. eacb insertion. - - $1.00 a line 

nr For some c/.allses of Advertisements. Special and 
H !11t'T rates are requ.'ired. 

'1'h e  above are charges per agate line-about ehzht 
'Words per line. This notice sbows the w\dtll of the i ine. 
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ment, as the letter press. Advertisements must be �g��i�� t��p����
i
f�i\�: f���;inS: weea:�rs rs�u��ur811ay 

WO�tPou��!���e!�n�S 

time and money by using our 

Foot and Hand Power P1acnlnerg 
SEND FOR CATALOG UES­

A-Wood-working Machinery. 
B-Lathes, etc. 

SENECA FALLS MFG. COMPAr.. 

J , itutifi, �tutri'Ju. 
Mercerizmg apparatu •• G. W. Miller . . . . . . . . . . . . . . .  628.669 

�:��r.�������������n�;)��.b�iiJii��� .E(i�aj.d.s '&, 628.679 
Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.528 

Mil l .  See Hominy mi l l .  \V indmil l . 
Moisture chamber for ulotter haths. H. E. Gifford 628.f.57 
�g��S·��:(t;U�\;I

I�e!p·p��at ,is: '('), ' �ii'�;eie: : : : : : : : : : : : : ��:��� 
Mould cooJinJl device. J. K Lippincott . . . . . . . . . . . . . b"28.M3 
Mouldin", for electric wireH, etc .• M. &. D. W. 

Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.600 
Motor. See Fluid actuated motor. Wave motor. 
Musical instruments. device for �t.rill�ed. \V . S .  

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i28.851 
Necktie. K. Heyman . . .  . . . . . . . . . . . . . . . . .  , . . . . . . . .  628.5&'1 
Newspaper foldillJl and wrappin� machine. 1'. 

Wolfe . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  628.509 
Numberill� punch . W. M. Priee . . . . . . . . . . . . . . . . . . . .  f.28.846 
Nut lock. G-. D. WinlZ. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti28.'i:t2 
Ordnance. breecb loading, C. l l .  'l'ompkil ls . . . . . . . . fi28.RiO 
Organs, self�playinS! devfce for, If. W. Hed.llelann ti28,r,;{;; 
����i'n�\���',SM�TN ��d��·rds: : : : : : : : : ·. : ·. : : : : : : : : : : : :  :�:��� 
Packing, metH-i l i e  . .  J. 1'. N. Angell . . . . . . . . . . . . . . . . . . li28.51:) 
Pnckinjl. rod . J . ::'. )OlcDonald . . . . . . . . . . . . . . . . . . . . . . . .  628.8.% 
Paint agitator. C. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  G28.iill 
PUllelina' and veneerinJ;{. composite embossed. fi�. 

CaveuegeL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'28,64i 
Paper. app�ratus for impartin� water finiBb to. . 

G. S. W ltbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.;)70 
Paper cutter, C. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'28.441 Paper cutter .. ,V. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  628,005 
Paper, machme for threading piles of, G. A. W. 

Ehrhardt .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.685 
Paring fruit. etc .. instrument for. C. C. Wal lace .. 628.68:� 
Pen. fountain. J. H. Burton . . . . . . . . . . . . . . . . . . . . . . . .  628.6�(J 
Percus�ive too] shield, W. French . . . . . . . . . . . . . . . . . .  b'28.455 
Perfectil lg press, flat bed, H. Stamm . . . . . . . . . . . . . . h'2RJ>57 
Photographic plate holder. W .  H .  Lewis . . . . . . . . . .  6'28.889 
Photoprinting processes. manufacture of screens 

for. T. Herbst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.536 

a Feno� Hendi� Machine 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST.  M O ST E F F I C I E N T  and D U R A B L E .  

(RAND D R I LL CO.) 
Send jor Untulague. I UU broaoway.  "'ew I o r k .  

E D ·11· C d Picker. See Cucumber picker. conomy rl lng ompoun Pin. See Hair pin .  Safety pin . 
r,:�� t';�I\�t.
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~ 
S u per ior  to O i l  or other  L u b ricants. Pipes. tubes, etc. , cap and coupling for. G . •  \ -=.- Keeps Tools Cool and Sharp, Produces 

�mooth Work and �'tne Finish, iB t:1ean and 
Does Not Rust or Gum. Adopted by U. S. 
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Sc. a lb. Freight prepaid. Sent on approval. 
T H E  W H ITE & BAG LEY C O M PANY, 

W O R C E S T E R ,  M ASS. , U. S .  A .  

hLECTRIC Pg�ii�H LIGHT 
Over liO.OOO now in use. which includes 
the U. S. Army aJld Navy. No wires to 
out of order, no :cberu. 
Icals to spill . no dlln­
ger ev�::m amon:l -�· _ • .  - "'"�.'-
bives. For flash 
tinuous l ight. 
can operate it. 
complete, hy mail. 
J A ,III r:S S .  BARRON General E l ectrical S u p p l ies.  

24-30 Hudson Street , N E W  Y O R K .  

B A R N ES'  New Friction  Disk Dri ll. 

Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.793 
Platin� machine. H. R. Boissier . . . . . . . . . . . . . . . . . . . .  628.fi86 
Plow. ]1;. Bruesewitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.57:l 
Plow. �I.bry & Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'28.60.1 
��g:: �\'[�J�
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Plow clevis and wheel adjusting device, J .  T. 
Boyles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.748 

Pneumatic wheel. K E. Powers . . . . . . . . . . . . . . . . . . . .  ti2B.845 
Pneumatic wheel, 'l'bornton &. Lea . . . . . . . . . . . . . . . . . ti28.ttti2 
Pot. See Coffee pot. 
Potato digger, P. Drown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.444-
Potato di.51ger. J. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,495 
Press. See Baling- pre�s .  Copying press. Die 

press. PerfectinlZ press. Tobacco press. 
Primary battery. K Raine� . . . . . . . . . . . . . . . . . . . . . . . .  , 628,739 
Print.lOg attachment for ro l l  paper bolders, J. W. 

Bue l l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  628.445 
Printing machine. cylinder. C. Potter . . . . . . . . . . . . . . 628.400 
Printing machille. pol ychrome. H .  de Monlill . . . .  ti2B.7W Prints. removlnlZ superfluous powder or dust 

from bronze. G. G. Torl i l lu . . . . . . . . . . . . . . . . . . . . .  628.563 
Pump or motor. rotary. J. lYrindrod . . . . . . . . . . . . . . . .  ti2H.!Oi 
Punch makinJ;{ macbine. A . •  J.  Rradley . . . . . . . . . . . . . 628.687 
Puzzle or toy. marine, J. F. Butz . . . . . . . . . . . . . . . . . . . .  628.520 
Radiator. heat. M. M. Brophy . . . . . . . . . . . . . . . . . . . . . . . 628.6&.1 
Rail joint. J. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 628.555 
Hailway switch .  electriC, F. A. HutY . . . . . . . . . . . . . . . .  628.856 
Ran"e boil er. J. H. Stone . . . . . . . . . . . . . . . . . . . . . . . . . .  0'28.680 
Reclininjl chair. I. N. Dann . . . . . . . . . . . . . . . . . . . . . . . . .  628.700 

Can be attacbed to bench or post. 
Desiwned for tbreading the 
smaller sizeEi of pipe, iron or 
brass, also bolts. Has two speeds. 
one tor pipe � to 1 inch ; tbe 
r��I�si��� P
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Armst.ron" adjustable dies. Oth­
er attractive features. Send for 
;�:

u
t\'��; 1J;b�e�rr':s�r::,�f. 

New York. Bridgeport. Conn. 

of a Hai r's B readth 

JULY 22. 1 899. 

p Itn�E VAP�n LAUN�RE� 

EVERY YO U N G  E L ECTRICIAN WANTS. 

in small sizes need 
no gasoJine con­
nections, they are 
all marte. no sepa­rate reservOir, a 
f:�
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T H E  M O D E L  
D Y NA M O -M OTOR.  

Will Decompose Wa· ter. Do Electro Plat­
Inl!. Light Incandes­
cent L a m p s ,  Run 
Machinery. etc. 

� Send 20. stamp 
for illus. catalogue. 

E l b ridge.  N. Y .• U .  S. A .  

Olds Gaso l i ne E ng i n e  W o r k s .  Box 418. LanSing , M i c h .  

. .  W O LV E R I N E " 

GA S  & GASOL I N E  EN G INES  
STAT IONARY A N D  M AR I N E .  

The " Wolverine �' is t h e  only revers­
ible marine gas engine on the market. 
It is the lightest engine for lts power. 
Requires no licensed engineer. Ab­
solutely safe. Manufactured by 

WO LV E R I N E  M OTOR WORKS.  
1 2  H u  ron S t . ,  G rand Rapids.  M lch 

Refrigerator. H. M. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . 62H.8S8 
Re�ister. A. C. Spofford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'28.556 
Rein bolder. J . 1·rantoffi . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.501 
Rock dril l and rock drill bit. etc. , A. Gozzard . . . . . .  628,530 
Rotary engine. M. V ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.5ti6 

FO R L I G H T  W O R K. 
Has these Great A dvantages: 

The speed can be instantly changed from 0 to 1600 ���beu���� � 8:::;�����tS;q�1��f:[,�I;� 
NEW YORK UNIVERSITY � a9 9 - � 900. 

Departments of Civil. Mecbani-
i��U8��ra'l'i�&�m��f;;.

eerinK and 

.mallest or Ia.rgest drills within its range-a wo& dt>rful economy in time and great saving in drill breakaa-e. Send for ca.talogue. 

Rudder hinge. C. S. Hamilton . . . . . . . . . . . . . . . . . . . . . . 628.710 Saddle clampin� attachment, T. J. Bi��8 . . . . . . . . . .  f)28.�'43 Safet.y pin. �'. T. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'28.598 
Sasb .  window. E. M. Squire . . . . . . . . . . . . . . . . . . . . . . . . . . b'28.865 School of Appl ied Science OFFICld3'i\lssri�fM:

ulars. 
University HeiKbts. N. Y. City. 

W .  F. & J NO. BARNES CO.,  
1 999 Ruby St. .  Rockford. Ill, 

The Forbes Patent D i e. 
Stocks for Hand o r  Power. 

It can be used as a power machine 
in t.he shop or taken from the base - . and carried out as a hand machine . . � ,! IT Send for Descriptive Catalogu.. .,', .. 

C U R T I S  & C U R TIS , No. 78 H. or P. Machine 
6 Garden St., Bridg eport.  C o n n .  Raol/e 2J,9 to 4" R. H. 

Sau�a�es. etc. , machine for s l icing German, \V. 
A.  Van Berkel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.742 

Saw fi l ing- machine, S. W. Gutridge . . . . . . . . . . . . . . . . 628.625 
��:'e��!
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Scale. G. W. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'28.52S 
Scale, combined multip]e weight and pendulum, 

J .  H. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.556 Screen. See Wel l  sand screen. Screw machine speed changing mechanism . C. IJ. 
Grohrnann . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 628.794 Screw machine speed changing mecllunism. L. C. 
Woerner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.734 

Screws, etc . . machine for separating chips or 
shavin�s from, H. K. Jones . . . . . . . . .  " . . . . . . . .  6'28,66.1 

SeaJing device. package. J. 'r. Craw . . . . . . . . . . . . . . .  628.771 
Secondary battery. C. Ridsdale . . . . . . . . . . . . . . . . . . . . .  b'28.49'J Separator. See Cream separator. 
Sewing machine Rpooling device. C. C. M. Wag· 

ROTARY P UMPS AND E N G I N E S. shad�rciittej.: Fi . . i;itier;:::::::::::::::::::::::::::::: �:� 'rbeir Orig-in and Development.-An important series 0 
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ings showtn� ' the construction of various forms of 
pumps and engines. 38 i11ustrations. Contained in 
AUPPLEMENTS I 1 fl9. 1 1  I n, 1 1 1 1 . Price 10 cents 
eaell . For sale by Munn & Co. and an newsdealers. 

B U I � D E R S  A N D  �'O:Y DESIGNERS ... '" Cl:l1N SA P'  1 '" ·L �� h' e workS. 
SPEC � C wdre� Mac In jo·\tcbbUTIl;. 

C . I\ ·  0 5 M a,n St., Mass. 
This tl .. a�s Wind, Steam, or Hor:e Power. 

We oife1' the \V E II!!"T .. ; I( 2}oS actual horae power 

G AS E N G  I N E 
or t1 60. 1t'S8 10 per (ent discount rOT cltlh . Bui l t  
'n interchangeab l e  p l a n .  Built  of beat material. \Iade in lots or !Un therefore we cltn make the pricA. 1l0Xf'd for ahipment. weiflbt 1'100 Ibl. Made lor Gaa 

or GasolinA.  Alan Horizontal Engines. 4 10 30 h. p. 
WEBSTER MFG. CO., 

I II,." West 1litb St .. CbicaKo. 

Shaker attachment for tumblers. etc., \-V. Edson . 628.904 
Sharpening rotary cutters, machine for, N. K .  

E'kow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'28.400 
Shears. F. Macri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'28.48a 
Ship. G. A. Chaddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'28.757 
Ship's rudder frame and gellr. F. S. Cormier . . . . . . . 628.767 
Show case. M. VoId . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.682 
Signaling apparatus and circuit, electriC. }I'. B .  

Herzol/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.464 Signaling deVice. train. W. A. & B. S. H. HarriS . . ti28,.OO 
Signature gatherer. J. B. Mercer . . . . . . . . . . . . . . . . . . . . h'28.829 Sled. H. A. Spaldinl! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'28.863 
Sleigh brake. A. D. Pol leys . . . . . . . . . . . . . . . . . . . . . . . . . .  0'28.844 
Snap, harness. J. K. A lwood . . . . . . . . . . . . . . . . . . . . . . . . .  628.61!J 
�grJ'e����\f�H���t;;,IJ�' :: K�st:.
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Sound recording and reproduci llil machine. H .  
Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,810 t o  b'28.813 

�g:���·s�IW�ifir";i�·. �: .�·��
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Spindle. M. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.523 

Mowing Machines ! 
First-class Rpecial Factory for AKricnitnral IUa­
chinery (stock company) which sends its salesmen semi-annually to all dealers In Germany. whicb bas its 
customers d.nd representatives in aU �ood locations, 
and Which haH a factory and warehouse In Westen! 
Germany. wi.sbes to secure the 

G E N E R A L  A G E N CY 
of an EWcient, A1 iUowinK Macbine Factory 
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Spinning: frame yarn protector attachment, Wall 
& Schedlbauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.875 The Coburn Patent Trol ley Track Spinnlnl! rin!, holder. E. P. Mason . . . . . . . . . . . . . . . . . .  628.825 Spout and spouted vessel . W. A. Dun]ap . . . . . . . . . .  62M.652 

Spring conplinll. H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . 0'28.869 Square, bevel. Brown &. Beauchene . . . . . . . . . . . . . . . .  6'28.75.'1 Store ladders. Square. steel. J .. B. RObichan . . . . . . . . . . . . . . . . . . . . . . . . 628.8.13 
Stamp. hand. J. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62�.7fi6 A PAIR OF STAIRS ALL ALONG 

���::'J' p'l'�� ���
r
N:� �i'c�p�: ��in��g��: ii:vie";,ig ��;Ug THE LINE OF SHELVES. 

Staple. screw. W. F. Schall . . . . . . . . . . . . . . . . . . . . . . . . .  628.lil2 
Steam engine, C. C. Worth ington . . . . . . . . . . . . . . . . . . . 6:tb.5 11 
����� �����:.

t
�'�·i\t ii:a���

ker
. :::::::::::. : .' 

. .  :::::: ��:� 
Stenciling- machine, rotary. G. W. Cummin�s . . . . . 628.651 
Sterilizing canned goods. apparatus for, F. W. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.554 
Stovepipe cleaner. E. H. Kingsbury . . . . . . . . . . . . . . . .  628.474 
Stovepipe coupling, J. J. Werner . . . . . . . . . . . . . . . . . . .  6'28.882 Strainer for l iquor barrel faucets, E. L. Hoppe . . .  6'28,805 
St.reet sweeper. S. Stephens . . . . . . . . . . . . . . . . . . . . . . . . .  628.616 
Sulfo compound and making same. fatty sro· 

IT Send for Book. 

The Coburn Trol ley Track Mfg .  CO .  
HOLYOI{E. MASS. 

On Receipt of T·en Cents in Stamps (practtcally 
25% Of retail price) we will send yon one of onr 
1 -2 I N C H  A U C E R  B I T S 

matico E. 'I·witchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.503 
�::�:��n

B :�����S���R�1 �tr��h�f� Yc!� i�1.: �::t��· a��e !\��:l
ay

�:c
i
���ism, V. K. Spicer. 

So. Peter and r.ar"yeUe Su., New Orleans, La. 6'lS.ti.'l6 to 628,638 Table. See Foldin" table. WO ODWO R K I N I  MACH I N E RY.� 'l·
ag

;!�
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.���� ���.����:.�

a
.
chl
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�
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o
�an.� 628.746 

�'or PlaninlZ Mi Ils. Carpenters, 
R lIi lc1ers, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers. etc. 

ar Correspmtd<Jnce Solicited. 

Illustrated 312-pa�e Catalogue free 
to manuftLcturers and foremen. 

T H E  E C A N  CO. 327 to  34 7 West Front Street. 

TagJO!;inj? plug tobacco. machine for, Ii'. W. Woer· 
·ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  628.508 

Telephone switch apparatus, signal, and circuit, 
T. C. Wales. Jr . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . 628.567 \ele�hone time alarm . H. Keirn . . . . . . . . . . . . . . . . . . . .  628.4�2 

. S E C C O T I  N E STICKS EVERYTHING. 1 extlle fabrIC. W. Stran\l. Jr . . . . . . . . . . . . . . . . . . . . . . . .  628.867 1 NEVER LETS GO 
�:g�l��u�m�,

e
�, 
.
. �e:e.��.��������: : : : : : : : : : : : : : :.: ��:� \ SQ]d by al l drulZ�sts, depart- " 

• " 'I'hlll couplin� and antirattler. H. Breiding . . . . . . . .  628.443 ! ment stores. etc . or send 100. I SECCOTINE 
Threshin� atta,chment for fodder cutting rna. i stamps, for sample tube to Sticks .,,·efl,t.i.1IS 

chines. F. W. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.571 ! AM};RICAN AGENCY, _ " ' • •  n !  

PYROLUSIT E 

and Effic ie nl .  

R E E V E S " 
Variab le  Speed Counter Shaft 
��

r 
I�
e
s�

u
�p�i,:::r 

s
P���.;t�\���d�t���

e 
Ftr b�\\ 

kinds of experimental macbinery, Printing 
Presses, Motor Carriages, 1ronworking Tools. 
Woodworkin2; Machinery, or any and all ma­
chines requirin� a cbanlle of speed or feed. 

ar Send for han4somely iUustrated 
UataJoqu.e • •  S . .A . "  free. 

. R E EVES P U L L E Y  CO .. Co l u m b u s .  I n d  . • U. S. A.  

•••••••••••••••••••••••••••• 
· Ad · table Sc ' be A knurled and nlck- . 
• JUS rl r. eied bollow .Ieeve • • • witb a • • 'M NY'" • �Iamp- • • to hold 109 de- • • dltfereot • vIce at each end . 
• tools. Made In 8 In. and 12 In. len"ths. Price Of . • either sIze. SOc. Knife point for pattern makers • • • 100. extra. IT Catalogue of Pi,.. Tools free. • . l.1� STA R R ETT ff.?r3, Ath o l .  t'.AS�� . • • ••••••••••••••••••••••••••• 
If you want the best C H U CKS,  buy Westcott's 

Double Grip 
Little Giant 

Chucks. Plain Universal Latbe 
c��:

h
6��i!f��' N�

a
�:,

b
tJ. S. A .  

Enr;Z"tSh • .F'l'ench, Spanish o r  Ge·rman. 
AT COl.fT M BIAN EXPOSITION. 1 .... 93. 

Ruling Machines, 
Haud and Power. with or without the 
B U R R O W S  I D EAL A U T O M AT I C  S T R I K E R  

and LAPP E R .  
I D EAL BEAM STAN D A R D S  

I D EAL I N K  FOU NTAINS.  
and I D EAL CRANK.  appl�  t o  

CINCIN NATI .  O H IO . 

Jln Eau(ational 
Supplement Tndtx 

Tile. E. Ahrens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.737 1 0 1 5  Wool Exchange . N .  Y .  

fi����
e
a'\�e

h
1��

e
fniat�riin;;��';�iaiic: A: ·O·:\\,.ij.: 628.714 ---

------------------------------------------

ner . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti28.fiI7 Our Fol d ing Boats are punctu�re�����·.W�lt��i��l r�:� ����i��e!c:,rn ���t��ra'r��f��l'i:u�:�:��tt��x�,�r�! 
+����?g�����'C� ·G�·u��{�?��: : : : : : : : : : :  : '. : : : : : :  : '. '. : ', �:� the Yukon with them . AWflrded fir�t preminm at \\1or ld 's  Fair. Send 6 c. for cat-
1.'001 holder, �'. H. Cathcart . . . . . . . . . . . . . . . . . . . . . . . . . .  628.756 alogne. 40 engravings. KINC FOLD.NC CANVAS BOAT CO., Kalamazoo. Mich.  
Tool holder for macbine tools. double. H .  M .  
�gfi�1}J�·��:tt��.�:��.<iii::::

:
:::ii:: :

:
iiii·b�i���: i:� : PlannI'ng tne Jew Bome 'I'OY. J. R. McNamara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'28.670 Toy. child's. J. D. Fadden . . . . . . . . . . . . . . . . . . . . . . . . . . . b'28.654 I 

An " Index to Valuable Papers on Popular Science 'I. race carrier. J . B. Gathright . . . . . . . . . . . . . . . . . . . . . . .  b'28.52!1 
by the Best Authorities Published in the Sclen· �:�:f� J�d��

n
j��v:ri�� �����s�i�m: ·iJ·. ·w·agiier : : :  �:� Anyone contemplattng the building of a new home will Hnd the tiftc American Supplement," has been prepared Trap. See Animal trap. 

under tbe auspices of 'l'be SCience Committee of Tri'Ue���r:,� . .  ��� . .  ���o.
m

.
e��� . .  �

h
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o�: . Il .

.
. .  �.I : 628.801 Bui ld ing Edit ion of the Scientif ic Am erican the Brookline. Mass . •  Educational Society. Mr. ;t:rol ley. H. J .  H'!mphrey . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'28.662 of peculiar and absnrbinl! interest. This beautiful publication is John C. Packard, M . A . ,  Chairman. One thousand 1 rolley po]e, S. G. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . .  6'28,610 . i�sued mOllth1y, and contains practical articles and sugR:estions 

subjectft are arranged nnder tbirty.five beads in �rnl l
k
ey w

d
he
h
e�·

I
J ·  KR.lte . . . ;.'I .. . . . . . . . . . � . . . • • . . . . . . . . . . 628.{h'm I on modern house buildIng, together with a series of splendid 'llruc an ai , tramway. n. C. Davis . . . . . .  '.; ' "  . ... h'28.,,27 plates, showing perRpective views and floor plans of tbe mo�t up-the forty-page booklet which Is mailed free to any 'l,ruck. car. F. E .. Canda . . . . .. . . . . . . . . . . . . . . .  628.576. 628.577 1 to-date morlern dwellln"s. estimated cost. etc. A sln.,.le issue of addr�ss by the publishers of the Scientific Ameri. 'I ruc.k side b.earmlZ. car. E. Cht!' . . . . . . . . . . . . . . . . . . . . .  6'28,5� tbis bandsome periodical is often worth tbe yeSlr'S subscription Tufting deVIce. D. E. Rowley . . . . . . . . . . . . . . . . . . . . . . . b'28.�'>2 1 price to the Intending builder. Write to-day and send 25 cents for can Supplement. Turbine. B. & B. Russe l l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628. 685 a slnl!le copy. or ,2.00 for annual .ubscrlptlon. 

nt,.lNN & CO., 361 Broadway , New York. (OonUnuea on page 63) MUNN & CO., Publishers, 36 1 Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.
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"Am erican-H unnlngs "  

T E L E P H O N E S. 
Transmitters, Magneto Bells and Tele­
pbone Switchboards. Over 200, 000 of 
our telephones in successful operation. 
gr�!i�� ':t�e

an
����bY o�

e
�:!����th�� 

sine-Ie line or metallic circuit and number of 
telephones to be used on one hne. Dr'Send for catal.ogue US. A. . "  

A M E R I CAN E L E CT R I C  T E L E P H O N E  C O . ,  1 7 3 South  C a n a l  S t . ,  Chicago ,  I I I .  

TH E E U R E K A  C L I P  

Turulng Irregular forms. apparatns for. G. A. Me-
Lane . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.� 

Type case. C . . J. Bot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'28.442 
'rype casting and composing machine. C. Meray� 

Horvatb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 628,631 
Type machines, macbine for perforating strips 

for, Ballcruft & W uod . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,620 
Typewriters, etc .• paper feeding mechanism for, 

H. Duruz . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,404 
Valve. ball check, .1 .  JtJssex . . . . . . . . . . . . . . . . . . . . . . . . .  , f)28t77�j 
Valve. engine, Matber & Snyder . . . . . . . . . . . . . . . . . . . . b'28.6BO 
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!��;an·.·.·. ·. : ·. � .·.·.·.·. ·. · .. �:�i 

Valve pressure regulating, J. H. Hal l  . . . . . . . . . . . . . . ti28,70B 
VejletabJe cntter, �. 'r. Clowe . . . . . . . . . . . . . . . . . . . . . . . ti28.�·63 
Vehicie body banger, G. '1'. Chatterton . . . . . . . . . . . .  628.75� 
Vehicle, electric. W. It\ Zimmermanll . . . . . . . _ . . •  _ "  b'28.514 
Vebicle. spring, II. A. Moyer . . . . . . . . . . . . . . . . . . . . . . . .  0'28.720 

The most useful article ever Invented for tbe purpose. Indispensable to Law­yers. Editors, Student.s, Bankers, lnsur .. ance Companies and business men gen. eral ly. Ilook marker and paper clip. Does not mutilate tbe paper. Can be 
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Vehicle wheel. H. Campk i n . . . . . . . . . . . . . . . . . . . . . . . . . U:''S,755
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y : : : : :  �:� To Arch l"tects, Bu'l lders and notion dealer •• or by mati on receipt of price. Sample card, br mall. free. Man-
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t
��� �ox���'lfII!�::a:ld��t�Y. 

New M icroscope fo r N ature Study 
and for use in the Examination of' Ores, 

Metals. Wools. Fibre. etc. 
QUeen Acme No 6 wltb l Ocular and 

ing power of about lri dl�in°e�����
i
i�el

i
�f 

12 prepared slides of insect parts and otber 
interesting specimens, aU In case. $16.00 

W- Ask 1/our nearest Optician tO'l' (t. 
Q U E E N  & C O . , I NC. .&lilII .... OPticai and Scientific Instrument Works. 

Write 10'1' Circular. 1 01 0 
��blrmlul �� • .', r�!!aYO�I!: 

with tbe Improved Wasb. 
burne Patent Cuff Hold. ij;�� c:�)�e f�:�? j:ft' -:�i� 
slip but may be instantly re­
Jeaseo. Drawers Supporters, 
easillj adjusted or taken olf-
l�g���s� f�; '::�I�

I
'Mc. "t,Y,I! r,:::. a��a��,,':fJ��� � 

A m e rican R i ng Co .. Box P. Waterb u ry ,� 
RE VERSING STEAM TURBINE.-PAR-
son's recently perfeeted turbine for boats. lUustratlons 
Showing detai lS. Contained In SCIENTIF IC AMERICAN 
SUPPLEMKNT, No, 11�8. Price 10 cents. by mall, from 
this omre, and from a.il newsdealers .. 

ygu U S E  G R I N D STON E S  P 
If 80, we can suppiy you. All sizes 
lnounted and unlDouDted. always 
kept in stock. B8memiler, we make 8 
�f:.

c
��:�g::.�

le
�" 1:��: �g��e-

The CLEVELAND STONE CO. 
2d Floor,  W i l s h i re ,  C l eveland,  O.  

J UST P U BLISH E D .  

Mechanical Movement.s 
POWE R S ,  D EVICES A N D  APPLIAN CES. 

By GARDNER D. HISCOX. M. E. 

Author of " Gas. Gasoline and 011 Engines." 

Large 8vo. 402 P�es. 1649 Illustrations, 
with Descriptive Text. PRICE, $3.00. 

A dictionary of Mechanical Movements, Powers. Dp-
!t��

8. 
t:����l:rac:

s
n:�

t
���: ��������re

s
d ��ce:f�r�: 

mec&anical movements, devices
b 
and appliances, cover .. 

�f:e��'�!>f��rh':���
e
ot�b��t�s�fn�8e�����.�g,J:::�: 

Draughtsmen, and all others interested In any way In 
mechanics. . -SECTIONS.-

1. Mecbanical Powers.-Weilrhts, Revolution of 
2. T:���i�.,::

r
�� �e:-!r:j.��U��s:��· ��c .. 

tion Gear. Spur, Bevel, and Screw Gear, etc. 
3. Measurement of Power.-Speed. Pressure, 

Weigbt, Numbers Quantities, and A
�

lIances. 
4. Steam Power-Boilers and A nnct8.­

Illngines, Valves and Valve Gear. Paral el Motion 
Gear, Governors and Engine Devices. Rotary 
Engines, Osci l lating EngInes. 

:I. Steam Appliances.-Injectors, Steam Pumps, 
6. M����':,

n
�!����d�c::t�l

a
G�

a
8n.,1ln

a
�E�lrines. 

-Va.lve Oear and Appliances, Connecting Rods 
and Heads. . 

r. Hydraulic Power and Devices • . Water 
��

e
��, lo����

n
�lll;�:.

e
Sic::on�����e�t��::: 

Ejecfors, Water Rams. Meters. Indicators. Pres.. 
sure Regulators, Valves, Pipe Joints. Filters, etc. 

8. ���s,P&:::rs,1.�rl��';,�::8;:.��<!n����ed��il; 
9. E���t;ic

M
��:e:��

a
c3:n�'t:r:':ic�����&�8n:::.: 

tors, Motors, Wiring, Controlling and Measur .. 
ing, Lighttng, Electrlc Furnaces. Fans, Search 
Light and F.lectric A ppllances. 

10. Naviroration and Roads.- Vessels, Salls, Rope 
�nJ>\tor.:�,�:h��::

l
h���

p
��:r7'&g��,

a
���;�re

e
s: 

B icycles, and Motor Adluncts. 
1 1. G

::lW�;;;;:��: �1�:'e':!�i',!Y' �::lf'�io�
l
iY�l�� 

Gear, IllplcycliQai and Planetary Trains, , . Fergu­
son's " Paradox. 

12. Motion and Devices Controllinlf Motion. 
-Ratchets and Pawls, Cams, Cranks. Intermit-
�!'�a't�� ��':fnkr:,°

t
li'��ve��V

e
�tia�t��up��':::: 

13. H��l
s
��rg;.1�':. Clock and Watch Movements 

and Devices. 
14. Mining. - Quarrying, Ventilation. Hoisting, 

Conveying, PulverlzlnB, Separating, Roasting. 
Excavating, and Dredgmg. 

1�. Mill and Factory A\>pliances.-Han"ers, Shaft 
Bearings, Bal l Beafl

�
s, Steps, Couplings, Uni .. �"::�, a��.,I;',

le
¥���s, °s':r.��

s
������,

e
SH�fst�? 

Machines, Textile 
�PljanCeS, etc. 

16. Cgr:��n��irpn:dpUlf;���
e
���:�xiffo'o�:.

st
�fe Driving, DumpinR' Cars, '  Stone Grips, DerrIcks, 

���::�?�ui�:,,�r�n 
SB��:s. 

Roof and Bridge 
1'7. DraulI'htinlf Devices. _. Parallel Rules, Curve 

Dellne .. tors, Trammels, Ellipsographs. Paoto-
18. :MY:l:li�:;ous Devices. - Animal Power, 

Sbeep Shears Movements and Devices. Eleva­
tors

h 
Cranes. Sewing. Typewrltl

¥r' and Printinll 
�:�nl::res, ��:��t�:,

iC:J�8, �sk
S
i4'u�:::: 

Acetylene Generators. Gasoline Mantel L&mp�. 
Fire Arms, etc. 

•• " Copies prepald to any address on receipt of price. 
s:r Send fOT .Descriptive C"",,ular. 

M U N N  &. CO. , P u bl ishers, 
SCIENTIFIC AMERICAN OFFICE , 

361 B R O A D W AY . N EW YORK. 

Waist snd skirt attachment aud support. W .  
�·raser. . . . . . . . . . . . . .  . . . . . .  . . . . .  . . . . .  . . . .  . . . . .  . .  . . . . 628.001 

Warp threads, machine for drawing ill, R. H. In4 
gerso l l . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'28,b'27, 628.628 d Oth Wasubencb, folding. L. G. Bunyea . . . . . . . . . . . . . . . . . 62S.574 .an ersl \Vashing machine clothes conveyer. E. & J .  Has4 
kins . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.797 

Water closet seat. J. Herrmann . . . . . . . . . . . . . . . . . . . . b'2H.802 
\Vave motor; M. Gebre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628 .4i)ij 
Weighinj< macbine. J. & D. D. A. Outcalt . . . . . . . . . . 628.&,14 
Well sand screen. water, B. If. Hudson . . . . . . . . . . . . 628.4� 
Wheat for sowinf,l'. apparatus for selection of, J .  

.... Mathias . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  , '  . . . . . . . . 628,827 
\Vheel. See Car wheel. Locomotive driving 

whee1. Pneumatic whee l .  Trolley wheel . 
Veb icle wbeel. 

Wbeel . C. H .  Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.8(;2 
Windmil l ,  l{. W .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62S.41l; 
Window cleaner, Cochrane & Thielemann . . . . . . .  t):a-;.764 
Window ventilator. Lippincott & Gi lton . . . . . . . . . . . 628.602 
Wire and slat weavinJ( macbine, G. E. De Vore . . . 6"28 . 774 
Work bolder, R. U. Lea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'28.1l22 
Wrencb. See Pipe wrencb. 
Wrencb. J.  H. Neal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.638 
Wriu�er. See Clothe8 wringer. 

DESIGNS_ 
Advertising cabinet, A. J. O'Neill . . . . . . . . . . . . . . . . . . . . 31,210 
Air chamber. J . •  J. Lawler . . . . . . . . . . . . . . . . . . . . . . . . . . . . :ll . l!ll 
Automobile body. H. W. Alden . . . . . . . . . . . . . . . . . . . . .  :1l .204 
Bicycle sprocket wbeel, W. H. �'auber . . . . . . . . . . . . . . :11. i!l4 
Bottle, A. A. I.ow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,17Y. ;;1.180 
Box blank, paper. E. E. Pinkerton. . . . . . .  . . . . . . . 3 1 ,214 
Clothes Une clamp frame. J. M.  !:;tewart . . . . . . . . . . :n.lxti 
Clothes Ime bolder. J. C. Sheeran . . . . . . . . . . . . . . . . . . . .  31 .1!lil 
CJothes pin, G. M. Hatfield . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. 184 g��;�� :::,�'::�;�, \v�

.
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Cup, C. W. Meinecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,178 
Display card. H .  S. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1 1 .212 
Display cRsing. A. A. Pearsun . . . . . . . . . . . . . . . . . . . . . . . . 31,211 
Dust pall H. Gerwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 . 1S;; 
KJectrical conductor moulding, H .  Krantz . . . . . . . . .  �l .m;j 
lfire pot. lining section, A. B. Clunies . . . . . .  31. 196 to 31.1�)8 
Hinge l ink, S. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 . 188 �!:'�:, �:!m��t�

t
k �r-U��i'l.e.:�.�·: : : : : : : : . : : : : : : : : : : : :  �::m i<"�ife���ck�t,N E�t.��d';i';Y: : : ·. : : : '. : :  : : : : :: : : : : . : :  .... : :  �U�A 

Lamp, A. K. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. 182 
Metal lic plate, H. R. Englert . . . . . . . . . . . . . . . . . . . . . . . . .  31 .206 
Overshoe, C. J. Baiiey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .217 
Pencil case. F. Mcintyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .174 
Pbotograpbic mount, P. J .  Stuparicb . . . . . . . . . . . . . . . ;;1 .213 
Refrlgerator, F'. A. Wilke . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,2(),� 
Uipper, hand, E. C. Pbillips . . . . . . . . . . . . . . . . . . . . . . . . . . 31. 1 75 
Sign plate or similar article, G. A. Kruttschnitt. . 

31.20e, 31,207 
Stove. beating, A. K. Beckwith . . . . . . . . . . . . . . .  31.201 , 3 1 , 202 
Stove or range, coo king, A. K. Beckwith . . . . . . . . . . .  31.200 
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'l'i1e, J. Mark . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 ,209 
Truck frame, C. B. 'l'ripp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.m5 
Type, font of, A. MacDonall . . . . . . . . . . . . . . . . . . . . . . . . .  31 .215 
Type, fout of printing, J. H. Hutcbison . . . . . . . . . . . .  31.216 
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TRADE MARKS. 
Ali

�,!��,�:�: ��;'rt��
i
.� ����.�?��: .�����.t� ����.�: 33.215 

Apparel certain named articles of. Knotbe 
Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.202 

Appar�l ,  c�rtain named wearing. Wylie Manufac- . .  
turmg Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,203 

Butter, Lestrade Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,219 
Canned fruits and vegetables . •  J. H. Moblman 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,220 
Cement, Portland, Johnson & Wilson . . . . . . . . . . . . . . 33,223 
Cleansing compound, paste like. H. A. Tbomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.�,212 
Fertil izers, H. S. ZQok . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1,22.'; 
Flour and oatmeal . domestic wheat, Baltimore 

Wbolesale Grocery Company . . . . . . . . . . . . . . . . . . . .  33,217 
Food products, certa in named, Van J.Jili Preserv-

Ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,216 
Groceries, certain named, W. J. Gould & Com4 

pany. . . . .  . . . .  . . . . . . . . . . . .  . .  . . .  . . . . . . .  . .  . . . . . .  . .  . . . . .  33,221 
MediCInal preparations for external application. 

'l'. Patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  33.208 
Medicine for �rowing hoofs on horses, W. Hay-

stead . . . .  . .  . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,206 
Medicme for certain named diseases. C. R. Pue . . .  33,207 
Mi lk food, fermented . M. G. Dadirrian . . . . . . . . . . . .  33.218 
Miners' supplies. certain named, Marti'n Hardsocg 

Manufacturing Compnny . . . . . . . . . . . . . . . . . . . . . . . . .  3.'1.224 
Olives. Ebmann Olive Company . . . . . . . . . . . . . . . . . . . . . 3.�.213 
Paints. varnishes, and lacquers, including alumi4 

llum and other bronzes, Permanoid Company . . 33,222 
PeD!�. metall ic . ESJl'le Pencil Company . . . . . . . . . . . . . . 33.200 
Pipe cut.ters, metal. estate of E. 14'. Barnes . . . . . . . . .  3H.228 
Sheet ings. Pelzer Manufacturing Company . . . . . . . . aH.205 
Shue • .  W. P. 'raylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.�.204 
Steam enllines, bi"b speed A. L. Ide & Sons . . . . . . . 3.1,229 
:stones for ornamental settings. Benedict & War-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.201 
�,�:.
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'roilet art icles. certain named, Blondesu et Cie . . . .  33.210 
1'otlet preparation for external application, W. O .  

& R .  G .  Rarclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,209 
'root.b powder, O'Uourke & Hurley . . . . . . . . . . . . . . . . . . 33,211 
Woodworking machinery �ertain named, S. A .  

Woods Macbine Company . .  . . . . . . . . . . . . . . . . . . . .  33.227 

LABELS . 

.• Acidtine." for 8 protective compound, J aeck 
Brothers Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,012 

. .  Dr. Bee's Blood Purifier," for 8 medtclne. H. W. 
RRckofen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.010 

I Fla.voring Extracts," for flavortnJit extracts. Till. . 
mann & Bende1 . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  7,017 

U Hedderman'K Cream Reer." for bottled beer. Ferd 
Heim Brewing Company . . . . . . . . . . . . . . . . . . . . . . . . . . 7.015 

, i  Kraft's Temperantia." for a. beverage, Dn Bois 
Brewing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,014 

. . Mellon's Fly Banisher." for an insect repel ling 
compoun<l. J. Mel lon . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  7.011 

. .  Queen B Baking- Powder," for baking powder, 
'l'i

I
Imann & Rende1 . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . 7 .018 

. ,  Stark's Hair Tonic." for a hair tonic. J .  Stark . . . . .  7,009 

. .  Sutton's Snap Shot," for a medIcine, R. K. Sut .. 
ton . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,CMJ8 

. . The New Library," for cigars. J. Frank & Son . . . .  7 .013 

.. TiUmanll's Hawaiian Co:IJee," for coffee. Tillmann 
& Bendel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,016 

PRINTS. 
. .  Gunther's Great Scott," for candy, C. F. Gunther . . 150 
i t  Perfection Joint Cement," for cement, C. P. Easton 151 
.. Puritan." for shoeJl, Puritan Shoe Company . . . . . . . . 152 

A printPd copy of the specification and drawing of 
any patent in the fore(loing list. or any patent in print 
issued SInce 1863. will be furnished from thIS office for 
10 cents. In ordering please state tbe name and number 
of the patent desired, and remit to Munn & Co . . il61 
Broadway. New York. Special rates will be !liven wbere 
a large number of copies are desired at one time. 
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Instructions add7eM Muun " Co., 8111. Broadway. New 
Y Ql'L Other fortiIrD �t.a mar aIao be obta111e4. 

The Board ot Public Works for the City ot Nassau, 
Bahamas, invite architects and others to submit de­
signs and specilJcations for 8 new public ma.rket for 
tbat city, to be built (,f iron, stone or brick, ann the 
�ti'�r
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will also pay $50 for the second best and $26 for tbe 
third best design. 

The Board will be tbe sole judge as to the merits of 
the designs. 

The design selected for tbe first premium shall be-
g�':::i��'i. %.�r���yo����:lr����i����"!1'�::�'i,��:�I� 
IIcations must be supplied by tbe person who supplies 
tbe selected design. 

The Hoard are at tbe same time prepared to receive 
��ge:�y
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f the market in accordance 
Fun partic�ars and plan of the site may be "ad by 

addressing the CiVil Engineer, Nassau, Bahamas ; to 
wbom also the designs are to be sent not later than 
November 3C, 1899. 

Automobiles., • 
'l'he ElCIENT I FlC AMERICAN for May 13, 1899, Is 

devoted mainly to ilInstratlons and detailed de­
scriptions of various types of horseless vehi cles, 
This issue also contains an article on tbe mechan. 
Ics of tbe bicycle and detailed drawings of an auto­
mobi le tricycle. Price 10 cents. 

The followin� copies of the SCIENTIFIC AMER­
ICAN 8UPPLEMENT give many details, of Auto­
mobiles of dllferent types, with many illustrations 
of tbe veblcles, motors. boilers. etc. Tbe series 
make a very valuable treatise on tbe snbject. The 
numbers are , 732, 979. 993. 1053, 10M. 1055, 1056, 1057, 
1058, 1059, 1(175. 1078, 100, 1tl!2. 1063, 1099, 1100, 1113, 
1122. 1178, 1195. 1199. 1206, 1210. Price 10 cent" each. 
by mall. For sale by all newsdealers or address 

MUNN & CO. ,  Publishers , 

T U R B I N ES pr- Send for Circnlar "M." 
J � S .  L E F F � L  &. C O  

!,o!prmlffield. OhIO. U. S. A. 

MODE. L S I ..... C �TA L O G U � 5 C R � � 
5 � U N I O N  M O D H  WOR K S  

&. c,E.AR 'c:t7 1 9 3  CLARK CHICAGO 

Exper imental & Mode l  Work 
Cir. '" ad,nce free. Wm. Hardam " Son.45-61 Rose St.,N. Y .  

N O V ELTIES  & PATENTED ART I O LES 
Manufactured b y  Contract. Pnnchlng Dies, Special Ma­
cb inery. E. Konlgslow & Bro., 181 8eneca St.,Cleveland ,U. 

FO R SA L E Patent on a nun-refillable 
bottle. Entire patent sold 
outrigbt or by State rights. 

J. Colbassani, 416 1lt�"If:.';tli�:�l!�;��
s
�. Y. 

3 6 1  Broad a Ne Yo k State Rilfbts For Sale-Patent on automatic cheCk W y, w r . and brake for elevators. hOlstlnf, 
devices, etc. Many in 

g�:�t;� �e
�:,t� rAegi:g;:�;i! S�RS:�

r u�;���1: 

.0 ... . Burst Wattr PiptS a Cbing of tbt Past 
� v¥ ¥§{.!"iP 

& 
You can now make all water pi pes as secure from bursting in winter as in summer. 
Thi� pneumatic system il'l the only one which successfully prevent8 the annoy .. 
\W,.�: :ri'��r.e�
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:���: �l {�t�\I.I�t���(�r���!��i�����' :��s��. 
house owners should avail them .. Th1s double-s�e causes the m''':!1:2,� t:�� i'i� 

strain n.tf the PIpe. The 
air-cush1,on also prevents 
"Hammerilnq. n  Covered b1l 
U. S. and Foreiqn Pat�nt •. 

IY" Send fO'l' Illustrated Booklet, (liming /u.ll explanation and d1scount. 

THE PNEUMA'rJC DOME MANUFA CTURING COMPAN Y. 
�01 E Street, Nortbwest. Wa"hiulrton. D. C. 

arJ��!O�' 
Acetylene Gas G E N ERATOR S  

:v���e�pWo����';.\e���
ld

lDf; co,:. pacltW��::'l}�rut:,;ew Gatalo(l'Ut. J. B. C O LT & C O . , D E PT. N .  
3·7 West 2 9th St. , New York,  

A $5 P R I N T I N C  
%l�i SEND 
card", FO" labels J"" ���es TtllS 

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

Q��Ji�
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invention IS probably patentable. CommuniCa.­
tions strict1v con6dentlR 1 .  Handboolt on Patents 
Kent free. Oldest agen cy for securing patents. 

Patents taken throuit'b Munn & Co, receive 
special notice. without charJle. in the 

Scitntific Jlmtrican. 
A handsomely i l 1ustrated weekly. Largest cir4 
culatlOn of any scientific journal. Terms, $3 a 
year : four months, iiI. Sold by all newsdealers. 

MUNN & Co .36 1 BrOadWay, N ew York 
Brancb Omce. 625 F St . . Wasbington, D. C. 

SECTIONAL  CANOES  �);;u::\::!�; 
Linenoid Manufactnrers, Westfield, Mas,.. 

G R I N D I N G  M I LLS FOR ALL P U R PO S E S .  
BOHardus Patent UnI_ 

versal Eccentric Mill . Address J. 8. & G. F. SIMP. 
SON, 2S Rodney !,o!treet, Brooklyn, N. Y. 

STEEL STAMPS r�/�(MS�A���"\:i", ;r8.1'[/�tRC F I G U RE. & A LPHABE.T SE.TS  AT L O W E. 5T PRI C E. S  
AL�L';'TA.t��tb SCHWAAB 5TAMP&SEAL Co 

S E. N D  F O R.  ClRC.ULAR M I L..W"A U K E.. E.. VVI S .  

VOLNEY W .  MASON & C O . ,  
F rict ion Pu I l eys,  C l utches & Elevators 

P R O V I D E N C E  R.  I .  

YOU CAN MAKE. $ I OO.A W E E K ' 
OWN YO UR OWN SHOW, C O MPLEH O UTrtT-$ IOO  

LIFE M O TION FILM.5 & MACH I N £. S GREAT PAS SION PLAY & S AO O T H E I'.  S U B J E C T S  
I L L.. U 5 T P  e ,"", T ,A L O G U E. S  F" R E... E. S L UB IN, L ARGE S T  MFR PHILAD£LPHIA P A 

GAS ��'J GASOLINE ENGINES 
WAT E. R  M O T O RS 

B ACKUS WAT E R  MOTOR co N tWAR K  N J U S A 

M O RAN FLEX IBLE  J O I NT � . . c· 
for Steam, Air or Liqnids. . _ Made in all sizes to stand any desired - -. 

pressure. Send tO'l' .. ed'tUJed price List. '" 
M o ran F l ex i b l e  Steam J o i n t  C o . ,  I nc'd 

U7 'l'blrd Street, LOUISVILLE. Ky. 

B EST B I CYC L E  B RA K E  _____ 
t!! '[C:i�:t ��
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THE TRE BERT B RAKE 
i s  composed o f  a friction disk secured to the bub o f  rear wheel, a clutch on  the disk and a 
c'utch on tbe rear sprocket wheel. Both clutch"s have Inclined surfaces upon whicb balls 
roll. Wben the bike chain Is pulled forward. tbe balls aJso move forward and ride up tbelr 
Incline. Back pressure to pedals produce. reverse motion. Free booklet of particular •. 
�
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Y Trebert Automatic Ooaster and Brake 00. SY\:���SE, 

© 1899 SCIENTIFIC AMERICAN, INC.



Just Pull tne level 
r---------------, and if you have a 

W i nton 
Motor 

Carr iage 

,000. loro A gents. :J��serP::r<;lg:� able. It went from Cleveland to New York in 47% hours. W- Send in your order and get in the front rank. 
T H E  W I N T O N  M O T O R  CAR R I A G E  CO •• C l ev e l a n d ,  O h i o .  

There is no Kodak but the Eastman Kodak. 

Kodak 
Simplicity and Kodak 

Quality created the 

standard by which all 

cameras are measured. 

That' s why the clerk says : " It's  as 
good as a Kodak," when trying to sell 
an inferior camera. 

Kodaks $5.00 to $35.00. 
Eastman Kodak Co., 

Kodak Cata/O[!lUS free of 
dealers or by mail. Rochester, N. Y. 

M A T C H  FACTORY.-DESCRIPTION 
of an Engl ish factory. SCIENTU'IC AMERICAN Sup­PLE.Ml£NT I 1 1 a.. Price 10 cents. �'or sale by Munn & Co. and all newsdealers. 

N I C K E L  
AND 

E l ectro· Plat i n g  
Apparatus a n d  Materiai. 

THE 
a n s o n  & V a n W i n k l e  

Co., 
N e n· a l'li.  1' • •  J .  

l:lO Liberty St., N. Y .  
30 & 3 2  S. Canal St CbicR/ZO. 

W¢ar and l¢ar 
of macbin¢ry 

can be considerably reduced by the use of a proper lubricant. Engineers of all kinds agree that 
D I X O N ' S  

P U R E  F L A K E  
C R A P H I T E  

Inf"llT'eS easier ruuning, prevents delay, and reduces �:�d:��� t(tife Iltf:����!�af�e 6f ���i�lg:.· gr��S�r��.t�hl�h it may be adde(l. I t is not atJ'ected by heat or cold. by acid ' Ir alkalies. Sales have dqubled witbin the past few yea.rs. ·IT De�cdpti'l'e booklets sen t free. 
J O S E P H  D I X O N  C R U C I B L E  C O . ,  J e rsey C i t.y,  N. J .  

TAU G H T  BY MAIL .  
ELECTRI CAL E N G I N E E R I N G ,  

T e l e p h o ny,  T e l egraphy,  X·Rays. 

M ECHAN ICAL E N G I N E E R I N G ,  
E l e m e ntary M athematics.  

M ECHAN I CAL D R AW I N G ,  
Etc.  Ja�gh�;ng:t��� s�g�ii����l :�g salaries studying at borne by our cor­respondence sYAtem. 
T h e  E l ectrical  E n g i n e e r  I nst itute 

of C o r res p o n d e nce I n struct i o n ,  
D e p t .  A ,  120 · 122  L i b e rty St . .  New York 

Write for 
C a talogu e. 

State Subject 
Y ou Wisb 

to Study 

J ESSO P'S ST E E LTHB\�rr 
fOR TOO L S, S AW S  ( TC. 

W!:! J E S SOP 4. SONS IC �  91 JOHN ST. NEVI' YORKe 

j' ( itutif i t �mtti(au. 
���r-������,,��,,���� ���jrabi l ity � 

Co l umbia 
Bevel - Gear 
Cha i n l ess .  

A bicycle chain should be so adj usted as to have no app re· 
ciable " slack , "  neither should there be any tension except w h e n  
p o w e r  is  applied.  T h e  cyclist w h o  rides a chain w h e e l  u n d e r  
a n y  other con dition w astes a part o f  t h e  energy h e  expends. 
All trouble incident to the c h ain can be avoided by riding a 
C o l u mb ia  Bevel -Gear Cha in  less .  T h e  m echanism is positive and 
so enclosed that its running qualities cannot be affected by d u st 
m u d  or rain .  I t  practically takes care of itself.  COLU M B IA, 
HARTFORD and V EDETTE chain \v heels are the best of their ty pe 

C H A I N LESS,  $60 to $75 .  C H A I N  W H E ELS,  $25 to $50 .  
P O P E  M A N U FACT U R I N C  C O . , H A RTFOR D ,  CON N .  

�""" 

S I AU varieties at lowest prlces. Best Railroad 
Track and Wagon or �tock Scales made, 
A Iso 1000 useful articles. including Safes Ga O S SeWing Machines, Bicycles, Tools. etc. Save 

Money. Lists Free. CHICAGO ':;l'ALE Co., Chicago. I l l .  

A N T L E R B I CY C L E  C A R T E R 
New Autom:ttic Buckle. Does not bind or Slip. Sohd Comfort. 

Madeof the best % Silk or Lisle Web, With Patent Ant­ler Buckle. Sam-
Nl'LER pIe pair. SHk, 2�c. 

11< PaiNlied Feb I n ,  't'ii j  Oct. 1 5 ,  ��r��s li�C·eitt�: '89 Trad, ,Jlark regi3tered May 6, '90. qualit y to be had of all dealers or by mail postpa'd. 
J A C O B  G U M P, 5 2 7  W. Balt i m o re S t . ,  Bal t i m ore,  M d . ,  

If�,· (IMETDIL I!'I:l�:T"�� "-;- 1'1 y . C.H'B E S Ly. a co IF.yoll· HAV[A-HOT·8!� IT' C H I CA G O ' I L� U,s'A-' 

S I M P L I F Y  LAB O R  A N D  SAVE T I M E. 
You can do both and have the satisfac­tion of better and more accurate work if you are supplied witb the 

Van Norman " D u p lex " M i l l i ng Mach i n e ,  which cutt-l at all angles . .  'l1bere i s  hardly any limit to the variety of cuts that can be made with this machine. . Tbe movable feature of the cutter bead insures a much wider range of work than is possible witb other machines. Can be operated in any position from vertical to horizontal. l:Jr Circula rs Free. 
WALTHAM WATC H T O O L  C O . ,  S p r i n g fi e l d ,  Mass,  U .S .A .  

I!���I�����!�I��!!!��!:����!�! �Ia�� �f\1[�:tai����t ��r����ffa :�<lIY�P�:t?�:��v��? tg! !�r��:�e�l�at!h�� such that eactl complete oscillation of the lever moves tbe right hand index ring one flgure. rL'he transmitting mechanism between each index ring is such that the rings are mechanically locked and cannot get out of position by jarring, nor can the record be tampered with except by taking the machine apart. The counter will register up to 99,999, when the next stroke will set all tbe flgures to 
��1�t.ea�h:7��:�e�i!bfe ��� t8��ln�a��8tc�� ��tr�� ��li��b�p��� �it�����k'�: 
��t�in�P;�:��i��rt;���e�:flici61����t����O�b�sreo�npfe����[!�ii:��ii��Ifih:te� rial produced. They can also be adapted for use on typewriter�, voting machines, or any purpose requiring a small, light, accurate instrument. Corresp. solicited. 

T H E V E E D E R  M F G .  ·C O .  
Makers of Counting Machines, Cyclometers for Bicycles, and fine Castings. HA RT FOR D .  C O N N  • •  U. S .  A 

Buy Telephones 
T H A T  A R E  G O O D · · N O T " C H EA P  T H I N G S . "  

The difference i n  cost is little. We  guarantee our appal'atu::; and guarantee our eustOInprs against loss by patent suits. OU1' guaran· tee and instruments are bot.h 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 · 2 5 4  S o u t h  C l i nton S t . .  C h icag o .  
Larfle,gt. Manufacturers o j  Telephones 
exclusively in the United States. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.- Sy G. M. Hammond, M.D. A val­uabl e and interesting paper in which the suuject is ex­lJaustively treated from the following standpoints : t. 
'l'lI e  use of the cycle by persons in heal tb. 2. The use of the cycle by persons d isea:sed . Contained in SCIENTIINC Al\fl!j}UCAN SUPPLEMENT. No. J 0 0 2 .  Price to cents. To be had at this office and from all newsdealers. 

" P T R A D E  M A R K  D " 
E C A M O I 

A L U M I N U M  PA I N T . 
Latest application of Aluminum. Looks like Frosted Rilver. Washable, Untarnishable. 'Va! er, Oil and 

�a��tt��r����!tor�u�r��;: J��l\v�!if.l��Chi:e�cl.ci::� namos, Motors: ApparatuA. A rc Lamps, Sockets. Brack­ets, Cars, Stat l OllS. General Decoration, etc. Sample bottle, by mail. for 25 cents. 
T H E  A M E R I CAN P E G A M O I D  C O . ,  346  B'way. New Y o r k .  

Snak¢ Watcb £bain 
Late;,t V i t;' l m a  nove l t y .  Made o f  highly {loll!<hed G l� :S STEEI.. Not a l ink is visihle, hut so flexible jt  ean be 
wound round the fing'er. Smooth as ;;atm but very strong. 
Your jeweler never saw anything like it. HIl,\'e sent thou­
sauds all over the world. \Vorn by � t)w York's be;.,t dress­
en.;, E verybody that sees them wants one. A wonderful  
specimen of fine workmanship. !\'1en's (�hain, $ 1 .  Ladies' lor· 
gnette chain (47 ineht's long) $2. Sent on receipt. of price. 

Money returned if not satisfactory. Henry Doy l e ,  Importer of Novelties, 6 2 1  B'way, N . Y .  

" A  TOllO T�at Tolls of Tools ," 
A II  about every known Too}, large and small. and it.s uses, size, weight, and present market price. Every '!.'ool de­scribed and 11lustrated by fine and ac­ciuaT e  puts Send at once for lUONT. 
(;O;'IERY & C O . ' S  thorou"hly up 
to da'.e TOOL C A T A LOGUE tor 
1 89,... 5\0 pages with index. Pocket 
size fi�x4�, rounded edges and stitched COVel1'!. llJvel'Y foreman of workshop or factory should have a copy. Mailed fot' 25 cents by 

lU O N 'rGO lllER Y & CO. 
1 05 Fulton Street. New Y ork. 

• • • • •  II • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  II • • • • • • • • • • • • • • • • • • • •  ' .  

�� Bicyclers Buy The Best. � Ever hear of the " Light That Failed " J Most wheelmen have 
exp�rien

. 

ced tbis with their Jamps before they began to us

. 

e the 
" E V E R L I T "  B I CY C L E  LA M P 

• No disappointment. no lig"bt failing them. The " Everlit 1) is 'reli­
able in every way. It is all brass except hanger. is � inches higb. 
weighs 13 ounces. It is easy to clean. ea.sy to regulate. Tbe flame 
can be regulated from either side of lamp. Embossed fount 
packed WIth cotton, Burns kerosene oil. This lamp always gi"V�s 
a clear. steady, penetrating light, Fine nickel finish. 

Ul'"" m"strated GataloOW! " S. A."  free for asking. 
Edward M i l l e r  & Co.  §:�.i':�����d Mer iden ,  Con n .  

STORES , 28 & 30 West Broadway. NEW YORK. 63 Pearl Rt., BOSTO" .  
Manufacturers o f  . . R.oyal " Bells and . .  MaJestic " Oas Lamps. 

• • • • • • • • • • • • • • • • • •  II • • •  II • • • • •  II • • • • • • • • •  II I I • I • • • • • • •  I • • •  � 

& ' · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  ....... e 

Tribune Bicycles 
for 1 899. 

The B lack Mfg. Co . , E rie ,  Pa. 
.. .. . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  , ' " 
T I M E  I S  M O N E Y rr 

\V e are the ol (lest makers o f  A ll tomatl" Time 
P r l n thlK . ' I Cl(, k A pparnt u �  in the 'w o r l d .  We 
make seYeral kinds of �mployct·'� ') hne U car"'" tel·� for automatically recording the t"Xo.ct minute 
e m p l o y e t·,. u rrhe a n d  dcp urt. \\ e also make the A u t omnt t<· 1'jrne Stalnp 1n 
several  form!.; which p d ll '  III the fi rtn  n U lIlt' ,  the , · x ­lH't time (A. M .  or P. M.) and wo r d s indicative 
of HI<: eharacier of a transactlOn such as " U et>cived/' 
" A lIs'wered," ete . ,  upon letters, telegrams, orders, 
etc.; save Tilllt' and )l oilPY and avoid disputt;'s by 
IIsing our apI,aratus, i!:1r Send fur Circulars. 
T h e  Au t o m a l i c  T i m e  Siam p & Register  Co. ,  

1 60 " A "  C ong"l'ess St., B o s t o n ,  M a s s . ,  U. S. A .  

Emery G rinds--Carborundum Cuts 
That i s  why C arborundum does so 

nlu(�h Faster and Cleaner work. 

T H E  CARBO R U N D U M  C O . ,  N I AGARA FALLS,  N. Y. 

FOR SPORTSMEN 
hunting, 'fisbing. camping o r  yachting, May be laid on ground or deck insuring a comfortable bed, free frt..)m dampness. 'Vben deflated, rolls small and can be pack­ed in grip, Weight to to t5 Ibs., according to size. 

rt'hese mattresAe3 afford great comfort to invalids and 
���r��d:;ort��e�}�hr���t�\;t'ihe� �lrHi. S·G��Jl����!r�� 

MECHANICAL FABRIC CO., 
P R O V I D E N C E �  R. I .  

" N O T  H OW C H E A P  
B U T  H O W CO O D . " 
l:se Taper "' I E-eve P u l l  .. ytl t.he 
Best in the World. I!'iooll,l- W l'b 
l ron· Cent�r I I nrtlwuod Dy .. IllI m n  P u l ley" prevent the Slip­
ping of the Belt • •  �rl�tton�" lut(·h "u l l ,-� ,. " .  for connecting and dis­
eOlmt:cti�lg Gas and Steam EIlgines. 
Lines of Shafting, Dynamos, Gener­
ators and IVlachinery of all kinds 
wlthout sl!wking spe .. d of motive Soiid-Web Iron- Center Ha'l'd- power. Stat(� your requirements and wood Dynamo Pulleys. write for t::1talogue " S , "  

THE TAPER·S L E E V E  P U L L E Y  WO R K S ,  Erie.  Pa.,  U .S.A. 

T H E  S C I E N T I F I C  A M E R ICAN 

1 2 ,500  R E C E I PTS. 708 PAGES.  

P r i c e ,  $ 5 .0 0  i n  C l oth ; $ 6 . 0 0  i n  S h e e p ; $ 6 . 5 0  i n  
H a l f  M o rocco , Post p a i d .  

T H I S  g r e a t  
I be��·lO�!� r�� l���� 

ket for nearly 
six years, and 
the demand for it 
has been so great 
t hat twelve edi· 
tions have been 
called for, 

The work may 
be l'cgal'dell as 
the p t·oduet o f  
the stud it'S a n d  
p l' n c t i c a i ex� 
pericuce of the 
a blest chemists 
and worj{en; in 
a l l  parts of t he 
world; the i n for­
mation ,!.riven be­
i n g  of the hig'h­
est valuP,Hl'ra n g­
ed and condensed 
in eoncise fornl, . . 
convenient for ready use. Almost every mqUlry 
that can he th o u ght. of, relating to formuhe u sed 
in t.he variolls llw l1 u i'acturing industries, will here 
be fonnd answered . 

'1'h 08e w h o  arc eugaged in almost any branch 
of industry will find i n  th i s  book m u ch that 
is of practi crrl va ille in their respective callings. 
Those who are i n  search of independent business 
or employment, relatinp; to the home manufacture 
of salable articles, w i l l  find in it hundreds of most 
excellent sug·gestions. 

M U N N  & C O . ,  P U B L I S H E R S ,  

Office o f  t h e  S C I E N T I F I C  A M E R I CAN. 

36 1 B R O A D W A Y , N E W YOR K .  
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