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NEW YORK, SATURDAY, JANUARY 19,1901. 

A BRAKE THAT WORKS. 
The publi c is indebted to The Daily Mail, of London, 

for introducing, through i t!:; Geneva correspondent., 

an engineer, who is cred ited with an invention of 
a "mechanical brake " which stops a train that i s  
running a t  50 miles a n  hour within a di stance o f  20 

yard s. Good! B u t  what about the passengers? A 
train running at the rate of 50 miles an hour covers 
73 1-3 feet in a secon d ; and to stop a train moving at 
this speed in 20 yards means that i t  must be brought to 
a full stop in 4-5 of a second. -When we remember that, 
i n  an end-on collisi on, i t  take>! several seconds for the 
momentum of the train to expend iLe;f in telescop ing 
car i nto <:;ill', one i s  moved to ask what would be the 
condi tion of the living contents of a passenger car 
that was brought to a stop in a fraction of the time 
that i t  takes to brin g  the last car of a telescoping 
train to rest? 

. '., . 

WHOM THE GODS WOULD DESTROY THEY FIRST 

MAKE MAD. 
The interference of the trades unions with the Brit

ish workmen, with i ts consequent disastrous effect in 
the competitive market. has become such an old story 
as to render repetition unnecessary ; but particular at

tention should be drawn to the latest testi mony i n  this 
direction, which i s  civen by Sir Hiram Maxim ancl 
relates to an occurrence in the Vickers-Maxim estab
lishment. As related in The New York Sun, it seems 
that the organi zation had deci ded that a certain g,un 
attachment should occupy a day ancl a quarter in the 
maki ng. When the firm i ntrod uced a special ma
chinA to manufacture this  p i ece, the men still con-

to turn out only one attachment in a day and :1 
A German mechanic who happened to ap ply 

rk was placed in charge of one of the mach ines 
and turned out thirteen of the attachments in a single 
day. Verily Whom the Gods would destroy they first 
make mad. 

THAT ME SSAGE FROM MARS. 
It has been stated by an au thori ty.  whose wei gh t  

will be determi ned by t h e  mental atti tude of h i s  
readers, t h a t  t h e  day i s  near at hand w h e n  we shall be 
able to communicate with the other planets and pref
erably with Mars. It seems that i n  searching for a 
suitable location for a laboratory in which to conduct 
experiments i n  the wireless transmi ssion of energy, 
Nicola Tesla found the desired conditions at a point 
some ten miles from Pi ke's Peak, at an altitude of 
several thousand feet above the sea. During the eight 

o r  nine months wherein Mr. Tesla was busy in the 
rarefie d  atmosphere o f  h i s  laboratory, he seems to 

have prod uced some very spectacular effects ; for, 
whereas in his New York laboratory, he was able to 
produce electri cal d i scharges only 16 feet i n  length, 
and of 8,000,000 volts pressure, he here gradually 

" learned how to confine electrical currents of a pres
sure o f  50,000,000 volts ; how to produce electrical 
movements up to 110,000 horse power," and that he fin
ally succeeded in " obtaining electrical discharges meas

uring from end to end 100 feet and more." Yet, in spite 
of h i s  fami l i arity with 50,000.000-volt currents, Mr. 
Tesla did not disdain to study " certai n  feeble electricai 

disturbances which, by their character, unmi stakably 
showed that they were neither of solar ori gin nor pro
duced by any causes known to " h i m " on the globe." 
After deep thought upon the subject, he has fi nally 
" arrived at the conviction, amounting almost to 
knowledge, that they must be of planetary origin." 

It would be interesting, and possi bly vastly enter

taining, to be supplied with the process of ratiocina
tion by which Mr. Tesla d educes from the existence of 
certai n  puzzling electrical d i stu rban ces h i s  " convic
tion ,  amounting almost to knowled ge," that these dis
turbances had been launched at our particular planet 
from some other planet (preferably Mars), that wa>! 

desirou s  of i ntercourse. Signor Marconi has suggest.
ed that these disturbances ( which seem to have workeli 

with such brilliant results upon Mr. Tesla's imagina-

J cieuttftc jmericAlll. 
tion) were dne to atmospheri c electri city which i>! 
espeeially active at such a high alti tude as that of 
Mr. Tesla 's laboratory ; and Sir Norman Lockyer per
tinently asks why. if electrical energy had been tran>!
mitted from Mars, it should have made its presence 

mani fest in Colorado only ; sinee all magne tic observa
tories in the world woulrl have Leen simultaneou sly 
aware of it'? 

That some of the planets may be inhabited is possi
ble, and there is noth ing in our pre2ent knowledge of 
electricity ab

'
solutely to forb i d  the hope that in some 

future day we may learn how to fling forth intelli
gible eleetrical i m p ulses into inter-planetary or even 
inter-stellar svace ; but it  will certai nly need some

thing more than mere observations of some unex
plai ned eledrieal impulses on a Colorado mountain to 
p rove to a demonstration either the one p roposi tion or 
the other. 

- I' , • 
CONT INENTAL CRITICISM OF THE 16-INCH GUN, 
If we a re to believe the artiilery ex pert of the 

Krupps, and a German artillery officer who writes in a 
recent iSi;ue of La Rev11e Technique, American esti
mates of the extreme range of whil'h the new lu-inch 
gun will he capable, are altogether too san guine. The 
accepted maximum range of this weapon. as calculate.l 
by Major James M. Ingalls, tlie head of the Arti llery 
School for Officers at Fort Monroe, is 20.9 miles; but 
the German expert denies that the gun can range 
further than 16 miles, wh ile the writer i n  La Revue 
Technique dai ms that the maxi m u m  range of our new 
army gun is only ahou t two-thirds of Major Ingalls' es
ti mate, or from 14 to 15 mile3. The latter esti mate i s  
arri verI at  by the " method o f  vertical speeds expressed 

as functions of the times of fligh t." ,Wi t h  all d u e  def
erenc e to these foreign criticisms, we p i n  our faith 
to Major Ingalls' estimate. for we' cannot forget that, 
on a previous occasion, when the Engli sh artillery of
ficers, before firing the celebrated " Jubilee " shot, i n
vited the artillery experts of the world, including 
Major Ingalls. to esti mate the exaet range of the shell, 
i t  was found after the shot was fired that while the Am
erican expert had plotted the fall of the shot only a few 
hundred feet short of the actual d i stance, the other 

calculations placed the point of fall at a d i stance vary
ing from 1.500 yard s to some m i les shert. When the 
gun i s  finished, it  will be i n teresting, as a veri fication 
of the theories of ballistics, to fire an experimental 
shell from this weapon, as was done with the 9.2-inch 
gun in England, and at a later date with the 9 . 4 5  
Kru pp gun at the Meppen proving ground. 

------"- � ....... � . ...... --------

THE TUNNELING CRAZE. 
For some occult reason the i d ea of tunneling beneath 

straits or estuaries possesses a strong fasci nation for 

a not i nconsidera ble section of the p u blic. 'Ve are all 
familiar with the proposed English Channel tunnel, 
which for half a centu ry or more has been a favorite 
theme of the financial promoter ; and the proposed tun
neling beneath the Irish Channel has been brought 
p ersi stently into prominent notice.  in spi te of the 
fact that i t  i s  mani festly doomed to failure as a finan
cial undertaki n g. The latest tunnel proposal i s  that 
Of a certain M. Berlier', who beli eves that if a double 

track l ine,  25 miles lon g. were carried beneath the 
Strai ts of Gibraltar, at a cost of $25.000,000. the outlay 

would be am ply justified by the volume of traffic 
whi ch would pass f rom cont inent to eontinent. 

It is posi tively am using to note the naviet� with 
which this gentleman assures the pu bli c that, as the 
depth of the sea at this point does not exceed some
thing over a thousand feet. the construction would be 
perfectly feasible. Apart from the fact that from 160 
feet to 180 feet is the li mit  beyond which it is  i m 

possi ble to carry on excavation under the compressed 
air system, a consi deration which alone would prevent 
the construction of such a tunnel. there i s  the fact that 
the excessive grades wh ich would be necessitated by 
the depth of 'the tunnel would render the cost of the 
op eration abnormally high.  This  cost, taken with thfl 
heavy fixed charges, would renner the scheme a losing 

venture from the very outset. 
• ·e· • 

THE ENLARGEMENT OF THE WHITE HOUSE, 

WASHINGTON. 
The American publi c is  confronted just now with an 

architectural problem that calls for the - exercise of 
rare j u d gment and good taste in its solution. We refer 
to the proposed enlargement o f  the Executive Mansion 
of the United States, which for a long period o f  years 
has been popularly and affectionately known as the 
White House. No archi tect i s  quali fied to undertake 
the task of enlarging and i mprov i n g  this structure 

who is not fully alive to the h istori cal and sentimental 

associati ons from which it takes much of its chara�
tel'. The building itself carri es a di gnity which is due 
to the fact that. architecturally , it  i s  true to the period 
and taste of the age i n  which it  was d esigned, anrl 
built ; and any changes which are made. to be in per
fect taste, should preserve this i nherent simplicity and 
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d i gnity, and carefully avoid any of the meretricioul< 
embelli shments which too frequently. vulgarize our 
modern structures. If there ever was an architectural 
task that called i n  the highest d egree for the truest ar
tistic instinct. i t  i s  thi s work of remodeling and en
larging the home of our Presidents. The American 
Institute of Archi tects have sounded a note o f  warn
ing, to which the nation will do well to take full heed. 
Without ca:;ting any reflections upon the architectural 
de3igns that are turned out by the army officers who 
are responsible for the government buildi ngs, we must 
confess that the parti cular plan that has been drawn 
up for the enlargement of the White House conforms 

nei ther i n  general scope, nor in detail ,  to the requi re
ments of the case as we have outlined them above. 
There is nothing to be lost and everything to be gained 
b y  moving slowly i n  a matter of this importance. The 
capi tal c i ty of the nation i s  not so profusely enriched 
with evi dences of the architectural geni u s  o f  this coun
try that it can afford to add one more to the many lost 
opportuni ties, of which too many o f  the buildings and 
statuary of the city are a permanent record. 

-------�.�,-... --------

SPEED RECORDS OF THE BICYCLE FOR 1900 
Although we have, many of u s, lost the old-time en

thusiasm in the bicycle, the really wonderful perform
anees last year of riders who were paced by motor
cycles ,  are well worthy of a passing notice. From a 
perusal of the record table lately issued by the Inter
national Cyclists' U nion. the authority of whose tim
i ngs i s  quite unimpeachable, we gather the following 
facts: Although none of the records made in 1899 fo), 
a distanee of a m ile or under were surpassed, except 
that of ';, of a mile with a flyi n g  start, all the records 

for d i stances from 1 mile up to 634 miles have been 
exceeded by a consid erable margin, the great i n crease 
in speed i n  the longer d i stances being due to the intro
duction of i mproved motor-cycles for pacing the rid
ers. The record of a quarter of a mile with afiying 
start stands, as it did i n  1899, at 20 second s  and for 1 
mile at 1 minute 22 2-5 seconds. Late in October of 
this year a ri der covered,  for the first time, a dis
tance of 40 miles within the hour, the exact distance 
ri dden being 40 miles 327 yards. Another rider, i n  an 
attempt at the twenty-four hour record, covered 183 

m iles i n  six hours, 349 miles i n  twelve hours and 634 
miles i n  twenty-four hours. The speed o f  a quarter of 
a mile in 20 secon d s  is equal to a speed o f  45 miles an 
hour, whi ch is h i gher than the average speed, includ
ing stops. of any but a few express trains running to
day i n  this country. Such phenomenal speeds as these 
are rendered possi ble only by the pacing machine, and 
that they are made at all, proves that on level s urfaces, 
the atmosp here affords by far the largest of the re
si stances encountered by a bicycle at speeds of over 12 
to 15 miles an hour. 

. ' . .  

TRANSMITTING SIGNALS THROUGH THE SEA. 
Experi ments have recently been carried out by Prof. 

Elisha Gray, the object of which was to devise some 
apparatus b y  which the well-known power o f  water to 
tran smit sound might be turned to practical account in 
the transmission of si gnals. The i nvestigation was 
suggested to Prof. Gray b y  Mr. A. J. M undy, of Boston, 
who collaborated in experi ments, which have ap

parently culminated i n  a highly successful test, made 
on the last day of the century. This test was carried 
out i n  a vessel, whi ch. was especially furnished for the 
purpose with a well-hole opening directly through the 
center of the boat, and extendin g  20 f!;let below tbe sea 

level, in which was suspended an 800-pound bell of 
the kind that is used for ordinary fog .signaling. Suit

able mechanism was provided to enable the operator to 
ring the bell, making a s  many strokes as he might d e
sire. It was foun d  that at d istances of a m ile, or slight

ly more, the sound o f  the bell could be distinctly heard 
without the use of a receiving apparatus, the sound 
traveling through the water and passing through the 
sides of the ship into the hold of the vessel. An ear 
trumpet, the mouth of which was sealed by a tin dia
p hragm, was attached to the lower end of a lC:lgth of 
gas pipe,  and submerged 6 feet beneath the water, the 
inner en-d of the pipe termi nating within the vessel; 
and with this receiver the submerged bell could be 
heard lit a d i stance of 3 miles. For distances beyond 

this a special electri cal receiver was u sed, the sub
merged part of wh ich was connected with a common 
telephone receiver, i n stalled within the ship. I n  a 
signed statement, to which were attached the names 
o f  the inventors, and of representa

'
tives of-the navy and 

the merchant marine, it  is stated that when the sub
merged bell was struck, the sounds were heard through 
the electri cal receiver at d i stances of from I1f:J to 12 
miles in the open sea. 

The value of this invention is readi ly perceived. 

Its first application undoubtedly would be in such dan
gerous localities as are now provided with the ordi
nary fog signal which. although it  has been heard at 
as great a rlistanee as 15 miles. may at ti mes be inau
dible at short ranges, because of the unfavorable con-
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[lilion of the atmo�pht'rp. I t is Jlropo�ed hy Prof. Gray 
to station a series of suhmerged ht'lh; at regula r inter

vals along the coast. whidl will be mng elect r i cally 

f rom a shore station. It is claimed that a vessel p ro

vided with receiving inst ruments woul d  be completely 

safegua roe[1 against running ashore during foggy 
weather. The device may also exer cise an i mportant 
influence on the future of submarine warfare, for the 
reason that. even in the <.:ase of the ordinary torpe[lo 
boat. runni n g  at the surfa(,e . the throb of the en/!:i nes 
may be distinrtly heard with this device at a con
Siderable distance. I t is (·Iaimeli. moreover. that tnt
sounds will be even nlOre distin c t  i;l the case of a com

pletely suhmerged vessel .  

••••• 

SOME OF THE SINGULAR FOODS OF THE FIL IPINOS. 
BY I;:.tlwa: ll. HICE. 

Your cOl'l'espon dent having had the p r ivilege of i n
vesti gating the kinds of foods eaten by the native 
people of tne Phili pp ille I slands. some interesting in
formation may be given concerning the way in which 
the Fili pino makes up a good dinner at low cost. 
t'robaulY the most common article of food that wou l d  
not b e  desi red by Amer icans o r  others than the Fili
pinos is the grasshopper. In these islands the grass
noppers not onlv grow in great numbers. but the size 
of the insect is large. There are those who make a 
business of catching the gras£hoppers d uring the best 
season for them. which is in May. J une, July and later. 
At first the grasshoppers begin to appear in swarms, 
but of small size. As the grasshopper grows the pro
portionate increase i n  size of the swarms is noti ceable. 
At first the c l ou i J of hoppers passing overhead seemed 
something l i k e  a hazy atmosphere ; after a few weeks 
growth the clouds of hoppers become dark and heavy. 
They fly in large numbers. an(1 the day is darkened as 
soon as swarms of hoppers appear in any vicinity. They 
usually li ght in the pastu res, where they live on the 
smaller insects, the grass. the vegetation in general . 
When a swa rm of fnll-si zed grasshoppers li ghts on it 
farm or other p roductive land the vegetation i s  al· 
most completely eaten off. In the meanti me, however, 
the owner of the l and. with all his neir;hbors, ha·ve 
ucen hard at worh catching the grasshoppers. 

1 he mode of catching the grasshoppers jn the Philip

Jines is interesdng. There are always two or three 

lJell uoys statIOned in the towers of the big church of 

each city. town or barrio of the Phi l i ppine group, these 

boys being there for the pu rpose of soundmg the 

various signal bells. There are certain strokes for 

runerals. others for births. and at present there are 

signal s  for the approach of an army. These boys in 

the tower keep a sharp lookout for indications of the 

app roach of grasshopper swarms. Du ring the hOPP3r 

season they are particularly act.ive. and announce the 

approach of the swarms as soon as seen, for the gra ss

hoppers often merely pass over a town, but usually low 

2nough to perm i t  the natives to catch many of them. 

As soon as the bellboys see that there a re some scat

tering grasshoppers in the ai r, as an advance guard 

to lhe main body. they sound the hopper signals on the 

bells and hundreds of expert grasshopper catchers with 

thei r nets turn out. 
There are several methods used by the natives for 

catching grasshoppers. The most effective is the net. 
This is a large outterfiy net. arrange[l with netting 
placed ove r a heop. and to the latter is fixed a lor.g 
han dle. The native takes this hand le. and with the 
mouth of the net toward the grasshoppers he rushes 
forth, bagging consid erahle numbers at each run. The 
grasshoppers always go in s-.varms, except the advance 
guard and the stragglers. and if anything occurs to d i s
tu rb their fli ght they get confu sed and tumble into ba�s 
readily or fall into the open mouths of nets.  They fly 
so closely that they cannot well escape, aJ when they 
turn slightly out of the i r  course they come into con
tact with other grasshoppers next to them. 

The pad der method for catching the hopners consists 
in \ISing a long stirk to the end of which is fixed a 
pi ece of flat wood, ahout ten inches in diameter. If 
the grasshoppers p ass ove r one's own property. then it is 
safe to use thi s affair. for then all of the grasshoppers 
whi ch are killed by swinging thi s instru ment through 
the clouds of insects a s  they P'lSS, are dropped to the 
ground . where they may be selected and picked up later 
on after the sun has thoroughly dried them out. An
other method consists in exploding cartridges in the 

midst of swarms of the insects, for the shock stuns 
quantities of the grasshoppers,  and after an effective 
explosion the ground is covered two or three inche� 
deep with the grasshoppers for a distance of from 
twenty-five to thirty feet square. 

<1rasshopper catching is a profitahle hu siness in the 
Philippines. Grasshoppers sel l at $2 per sack . gold. 
in the larger cities of the i slands. where the people 
do not have a chance to get at the insects in the fields. 
The sacks of the island s hold about a b u shel. The 
gr�:;shopper is a regular article in the m arkets for the 
entire veqr. as after drying out the hopper can be 
kept indefinitely. It IS in the operation of drying that 

$ cicntific �llltrinln. 
the gras�ho""er is lllade eatable. I never SlW a native 
eat a grt'en gra ssho pper. bllt 1 have tit'en them eat 
tile dried ones by the po<.:ketful on the street or in 
com pany at entertainmentti, ann by the di slll'U_ at the 
ta .... le at thei r homes. Your correspondent has tri ed 
the prepared grasshopper, a n d  has experi ence(l no seri
ous results. The hopper is first so thorou ghly dried 
out i n  the heat of the sun or i n  the bake oven that 
there is nothing left that is really oiJjectionable. and 
a nice, crispy arti ele of foo(1 results. This tastes 
sweet of ittielf, and tiometh i n g  like gi nger sna ps. 
The nati ves usually sweeten the grasshoppers more by 
using a spri nkling of brown tiugal'. Then the con

fection ers make IlP gratishopper with sugar. chocolate 
tri mmings and colored candieti in such a way that a 
very nice tasti ng p ie<.:e of con fection ery is obtained. 

The housewife of the Phili p p i n es takes consi de rable 
d eli ght in pla c i n g  before you a nice grasshopper pie 
or cake. The grasshopper pie is the most wond erful 
dish. as the big hoppers are p repared in such a way 
that they do not lose their form or any of thei r parts. 
Care is taken to keep the grasshoppers intact. and they 
are a rtisti cally arranged on the top crust of the pie. 
while on the interior are some of the broken hoppers 
m i xed with spec ial foods. The grasshopper cake has 
the grasshoppers sprinkled through it. and resemble s 
p l u m  or rai sin rake. 

I n  some sections of the islan(ls the natives grind 
the c rispy hoppers into a fine powder,  arid this powder 
is used for making article s of food , and in some places 
it is reduced to liquid form and taken as an article of 
drink. 

Another article of food which is relished by the 
nati ves is procured by collecting large quantities of 
moths from the rocks of the mountainous regions. I n  
several spots in the mountains i n  Panay and other 
i slands of the southern portion of the Philippine 
group I saw moths exi sting so thi ckly in the rock y  
tissues that they coul d  b e  scraped off into buckets by 
the quart. The moths se0mefl to mass in the crevices. 
and there hang. One coul d  get a barrel ot the moths 

GIANT BAT OF THE PHILIPPINES. 

in a very short while.  The natives have not failed 
to investigate the worth of the moth as an article of 
fooo, and they u se the insect in large quantiti es. Their 
mode of catching consists in going to the hi lls in 
parties of a dozen or more with the prO;1er bags and 
arti cles for collecting the moths. The scraping process 
is u sed i n  some sections of the island s, while in 

Negros I sle particu'larl y  I noticed that they adopted 
a diEerent scheme. Here they spread a bamboo mat 
on the ground beneath an overhanging colony of the 
moths, and t.hen proceed to disturb the insects with 
the point of a spear or piece of bam boo. The l i ttle 
insects lose their holrl and drop to the mat. They are 
slow of action and before they can crawl away the 
game is bageed. 

The dainty natives will not eat the wings or the 

heads of the little moth. and so they now take steps 
to remove these objectionable parts. Thi s operation 

consists in creating heat to such an extent that the 
tissues in the hearls and wings become baked and 
crumble off. The n atives accomplish 'this end by cut
ting holes i n  the earth. in which hot fi res are burned 
unti l the earth is qu ite hot. Then the hot coals a re 

taken away and the moths are put i nto the highly
heated openings. The intense heat crisps the head 
and wings to ashes,  so that when removeo from the 
hole and subjected to a sifting operation through net
ting. the powd ered parts are sifted off. leaving onl y  
the body This process also does away with the legs. 
Often the moths in their present stage of preparation 
are eaten with some su gar or with other articles of 
fooo. Again the moths are used in conjunction with 
other mixes of food in the form of pudding and pre
pared dishes. The cocoanut i s  liherally llsed in mix
tures with the m oth anrl cocoanut cake and pie, and 
moth fillings are common. Then in some instances 
the moth is again baked and reduced to powder by 
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pounding in rice pounding bowls. The 110W(ler ob· 
taine(l in this way is sweetened and used III various 
forms. 

The hOITi hIe bat of the islands, which here grows in 
many cases to the size of the American chicken haWk, 
is also eaten in some sections of the Philipp ines. The 
hest c lasses of natives. howeve r ,  do not eat tile bats 
The mode of catching the bats is peculiar. The cit,es 
towns and barrios of all of the i slan,.s of the Philip 
pine group are qui te ove rrun with bats, which l1y 
through the streets at night in large num bers. TI1<:::; 
fly slowly anr! seem incapahle of dod ging articles in 
their patll. Therefore. the native takes a long pole. 
puts a sort of com bination hooke(1 arrangement .at tile 
top an(l takes position in a street. and with the pole 
heIr! erect waits for bats to eome along ann bump into 
the hooked portion. As the native sees a bat coming 
he plans to have the hook in its path. and as he moves 
the pole. so as to hring the hook into contact with t.he 
head of the bat, the later usually strikes it with a 
bang and drops to the earth stunned. when the native 
proceeds to p romptly put the bat to death. After 
standing in his position for an hour or more, the 
native has a little p i l e  of bats at his feet. These he 
takes to the market the next day and receives about 
two cents each for them .  The bats a re eaten only in 
small part. The wings. head, amI. in fact. all lout a 
small portion of each side is thrown to waste. 

Iloilo, Isle de Panay. 

• e· . 

SCIENCE NOTES. 

Sixteen hundred persons in the crowds which as· 
sembler! in Lon don on the return of the volunteers 
from South Africa received inju ries whi ch requi red 
medical attend ance.  

A magni ficent marble sarcophagus has been ,m
earthed at the village of Anhar, which is situated neat 
the site of the ancient town of Iconi um. The tomb .is 
freely sculptured with flowe rs. ani mals and figu res of 
exquisi te workmanship. and is stated to be far superior 
to another si milar one at present treasured i n  the 
Stam boul Museum. The period to which it belongs has 
not yet been determi ned. It wei ghs nearly thirty tons. 
and is to be conveyed to Stamhoul as soon as sui table 
transportation facilities have been organi zed. 

The establishment of a royal m int in Canada will 
make the fourth branch of the English mint in opera
tion outsi de Lonoon. The other three rami fieatio!'s 
are located in Australia.  at Melbourne. Sy dney and 
Perth respectively. Accordi n g  to recently pu blished 
returns. the value of the gol(l coin output f rom these 
four mints during 1899 was as follows : The Royal 
Mint, London. $42.601. 555; Melbourne. $2 8 . 1 3 8.835;  

S ydney. $16 . 6 2 0.000; Perth. $3 . 4 58. 5 3 0. I t  has also 
been mooted that the government proposes ulti mat.ely 
to establish another branch ill the Transvaal.  

The solution of the sugar bounties problem whi ch 
has been such an acute question among certain of the 
Eu ropean powers for some ti m e  past appears to be in 
Sight. It is stated that as a result of the negotiations 
between France, Austria and Germany , the two lat
ter countri es will renounce their bounties i f  France, 
whose bounties are greater, will consent to a commen
surate dec rease. Further negoti ations w i l l  be sus
pended unti l England consents to gi ve up all  compen
sating taxes, in which event the conference w i l l  re
sume i ts work at B russels,  in order to formulate a 
scheme to control internationally the su gar tari ffs.  

The prizes in connection with long d i stance bal
looning in Paris have recently been a warded by the 
Aerostatic Society. Comte Henri de Vaulx was award· 
ed the grand prix for his two lengthy excursions into 
Poland and Russia respectively, whi le he also car
ried off the gold medal for record ballooning. The 
second pri ze was secu red by M. Balsan, who followerl 
very closely behino the first prize winner, while he 
also secured the silver clasp. The competition wa" 
adjudged carefu lly by a num ber of aeronautical spec
ialists. including Major Bourgeois. an expert from the 
War Office, and the distances were ri gorously calcu

lated. 

At the Anthropological I nstitute in London Prof. 
E. B. Tylor recently lectured upon the exi sting native 
race i n  Tasmania, and formulated evidence for the 

p urpose of showing that it represents a period con
temporaneous to the stone age, but below even that 
of pre-histori c man in Europe, at the period of the 
mam moth. He stated that the natives are contempo
rary with the lowest available record , but they possess 
the arts of house and boat building. fire making and 
cookery. basket and leather work, rude tools, and 
weapons, combined with a mythology including star 
myths and nature spirits-an animistic religion cul
minating in polytheism. Prof. Tylor considers from 
the results of his investigations and study of the race 

that the Tasmanians present a picture of man's life on 
earth which. although not primitive, is probably the 
earliest that is based on direct anthropological evi· 
dence. 
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AN O'VEItH£AD ltOIS'l'ING AND l:AttltVING tlEVIl:E. 
Our il lustration pictures a novel overhead hoi sting 

and carrying device, invented by Norman E. Brown, 
St. Joseph, Mich., which quickly raises a load, locks 
it in position, and then transfers it overhead to its 
destination. 

The entire device i s  mounted on a carriage which 
travels on overhead tracks. I n  the carriage a shaft 
is j ournalell which carries a fri ction-wheel at its center, 
two sprockets placed one at each side of the fri ction
wheel, and eccentrically-mounted disks attached to a 
controlling lever. The friction-wheel can be moved 
into engagement with a driving-pulley secured on a 
driving-shaft driven by a belt. I n  order to lock the 
friction-wheel and driving-pulley together, spools are 
provided, which rotate loosely on the driving-shaft, 
and which are gripped by the inclined ends of arms 
projecting from the controlling-lever. About the 
sprocket-wheels carried on the shaft of the fri ction-

OVERHEAD TRAVELING HOISTING DEVICE 

wheel, hoisting-chains pass, which extend over guide
pulleys. 

By swinging the controlling-lever in a vertical 
position, the friction-wheel and driving-pulley are 
locked together, so that the movement of the one is 
communicated to the other. When the load has been 
hoisted , the lever is thrown to the right to turn the 
eccentrically-mounted disks and move the friction
wheel out of engagement with the driving pulley and 
into engagement with a brake-shoe on the carriage. 
The fricti on-wheel is thus prevented from rotating, 
so that the carriage and its suspended load can be 
moved along the tracks to the desired place. By 
means of the lever the wheel can be gradually re
leased, so as to d rop the load slowly. 

---- --.--______ .H-••• -1 ...... _-----
PANHARD & LEVASSOR PETROLEUM LOCOMOTIVE. 
The Panhard & Levassor Company, the Paris auto

mobile constructors, have recently brought out a type 
of small  locomotive with petroleum motor, whose gen
eral appearance is  shown in the engraving. It i s  
provided with a motor of fi v e  horse power, a n d  i s  
designed especially f o r  use in shops or between the 
different buildings of large establishments. I t  is par
ticularly adapted for the cases where the running 
of the locomotive i s  intermittent, as  it  i s  arranged to 
start and stop almost instantly by a simple device. 
The working parts of the locomotive are a combina
tion of the same elements which enter into the con
struction of a petroleum automobile. The motor i s  
o f  the same type a s  that used in the large Pan hard 
& Levassor machines, and works by gasoline at 700 
degrees density, using a carbureter 
at constant level ; the ignition i s  ob
tained by platinum tubes maintained 
at a red heat by burners under press
ure. A governor keeps the motor 
speed constant at 750 revolutions by 
closing the exhaust valves when the 
speed rises above this limit. A fly
wheel of 90 pounds is used with the 
motor. Movement is communicated 
to the front wheels by a set of speed
changing gears of the same type as 
used in the heavy automobiles. The 
motor i s  connected to the gears by a 
friction-cone of leather upon cast 
i ron. As this mechanism is the same 
as for automobile wagons making at 
least four miles an hour, an addition
al set of gears is used between the 
first set and the pinion carrying the 
chain,  in order to further reduce the 
speed. The chain paS8es to a wheel 
on the front axle, as will be noticed. 
Upon the rear platform are grouped 
the vari ous levers for starting, speed
changing, etc . ,  and the brake-levers, 
the arrangement resembling that of 
an ord inary locomotive ; the idea is 
also carried out in the external ar
rangement. Thi s type of locomotive 
will draw a load of about three tons. 

J titutiiie �lUtti,au. 
A New Rifle Slghtln� DeviN', 

A vel'y ingenious additional aid for sighting rifles 
has been devised by Mr. W. Youlten, of England. I t  
i s  called the infrascope, and b y  i t s  utilization a soldier 
can sight his rifle to fire at a certain object, although 
the target itself may not be within hi s actual range of 
vision. The apparatus consi sts of a small metal tube 
about 12 inches in length and about an inch square. 
At each end is  placed a small reflector, somewhat simi
'Iar to the view-finder of a hand camera, inclined at an 

angle of 45 deg. The soldier fixes the instrument to a 
collapsible extension stock, attached to the butt of hi s 
rifle, and the breech of the firearm is brought to the 

level of the top 0' hi s helmet. The soldier, in�tead of 
securing his aim by mean s of the rifle sights, simply 
looks into the lower mirror of the infrascope, upon 
which is  reproduced the reflection of the image i n  the 
upper mirror, The sight line of his rifle is  also re
flected upon this little mirror. The soldier, in firing, 
di scharges hi s rifle, as it  were, at the object in the 
mi rror. The instrument is  so perfectly adjusted that 
experiments have conclusively proved that the aiming 
capacity of the soldier is considerably improved by its 
co-operation. The Briti sh War Office has submitted 
the invention to a series of tests, and the report is so 

favorable to the device that there appears every possi
bility of the infrascope being attached to the sma'll 
arm of the British army in the near future. It has 
been tested in the South African war with conspicuous 

success. In  thi s case the in strument was utilized for 
scouting purposes, for which work it i s  specially 
adapted , since one can secure safe hiding and yet fol
low any movements in the surrounding neighborhood 
by the manipulation of the apparatus. It  has also 
been developed for employment with the quick-firing 
machine gun s and the heavier artillery . 

.. .. , . 

VII. SIMPLE HYGROSCOPE. 
BY GEORGE M. HOPKINS. 

No instrument is requi red to indicate a super
abundance of humidity in the ai r. Everyone knows 
the discomforts of a moi st, hot day in the summer 
without requiring a hygroscope. Still ,  to one sci en
tiilcally inclined it is some sati sfaction to know the 
hygrometric state of the air, and to compare one day 
with another of the same year or  previous years. 

A very si mple hygroscope which is accurate enough 
for all practical purposes is illustrated by the en
graving. Its con struction was suggested by a panel 
made of two pieces of wood glued crosswisp to keep 
it straight-the very best arrangement of the grain 
for causing it to assume a concavo-convex form under 
all conditions of the atmosphere except that in which 
it was glued together.  I t  has a baseboard 4 i nches 
square and % incb thick, with a back piece 4 inches 
wide and 13  inches hJgh and 14 inch thick, attached 
to one edge. Near the right-hand edge of the base i s  
secured a block t o  which is  attached a hygroscopic 
strip made up of a longitudinal piece of any elasti c 
wood ( such as whitewood) 12 inches long, 1 inch wide 
and 1-16 inch thick, and a transverse piece of white
wood of the same thickness 1 inch long and 12 inches 
wide, carefully glued to it,  so that the grain of one 
strip i s  at ri ght angles to that of the other. These 
strips of wood should be well seasoned. Thi s com
pound strip is secured to the small block on the base 
of the instrument, and a piece of plain cardboard is 
attached by two tacks to the wooden back at the center 
of the board, leaving the ends of the- card free. The 
concave side of the strip should be arranged to face 

PANHARD &; LEVASSOR PET:(tOLEUM LOCOMOTIVE. 

the left-hand side of the instrument, and a shOt'l 
piece of small wire, say No. 24, or a headless pin 
should be inserted point outward in the free end of 
the strip to serve as an i ndex.  

The scale i s  constructed by first placing the instru
ment under a bell glass with several pieces of wet 
blotting paper near but not touching the strip. The 

long, narrow strip does not change its length, but i s  
bent one way or the other b y  the swelling or shrink
ing of the piece which i s  glued crosswise. The hygro
scopic strip will straighten out or even curve in the 
opposite direction when submitted to the influence of 
moi sture, and after the lapse of six or  eight hours 
the glass i s  removed and a pen
cil mark is  made on the card at 
the point of the index, which 
will repref<ent 100 degrees, or 

HYGROSCOPE. HYGROSCOPE STRIP. 

the point of saturation. The instrument is  allowed 
to assume the normal position by drying it in the 
open air, after which it is again placed under the 
bell glass with a dish of calcium chloride and allowed 
to remain five or six hours. The calcium chloride 
removes the moi sture and causes the cross·grained 
side to shrink and thus curve the strip considerably. 
It now indicates the maximum dryness of the air. and 
a mark is made at the point of the index, indicating 
zero. The spaces between zero and saturation should 
now be divided into ten equal spaces, and each space 
may be subdivided into ten spaces, each representing 
one degree. 

These lines should be neatly made with a drawing 
pen. Every tenth graduation should be extended a 
little and numbered ; the enti re scale being numbered 
from 0 to 100 ,  i .  e., 0 ,  10,  20, 40, etc. 

This instrument is  not intended to accurately show 
the exact amount of moi sture, as is the case with the 
more elaborate hygrometers, but to afford a simple 
means of showing the ever-varying state of the air. 

• • • 
Neu' Metbod of Blea .... lllg. 

The United States Consul at Coburg calls attention. 
in a recent report to his government, to Prof. Koech
lin's method for the bleaching of cotton and other vege-

table fibers by passing them through 
a bath of 100 liters.( 26 gallons ) of 

water ; 10 kilogrammes ( 2 2 pounds) 
of lime, and 50 kilogrammes ( 1 10 

pounds )  of bisulphite of soda. They 

are then steamed for an hour or two 

under a pressure of from one to two 
atmospheres, rinsed again and dried. 

The bisulphite can be replaced by hy
drosulphite of lime. The cotton or 
other fiber may be boiled in the bath 

for a few hours instead of being 
steamed. Another process i s  to sub

ject the goods for six hours under a 

p ressure of two-thi rds of an atmos

phere to a liquid composed of 1 ,000 

liters ( 264 gallons) of water, 10 kilo

grammes of dry, caustic soda, 10  kilo

grammes of soap, 1 kilogramme (2.::: 
pounds ) of calcined magnesia, and 30 
liters ( 7 .9  gallons ) of peroxide of hy
drogen ; the goods are then rinsed, 
soused, rinsed again and dried. The 
white obtained is said to be much bet
ter than could be had with hypochlor

ite. and the process i s  stated to do no 

damage to the fibers or fabric. 

••• 
GoLD has been discovered near Apia, 

Samoa. 
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.T ANUARY 19, 1 90 1 .  
THE RAPID TRANSIT TUNNEL. 

Work on some sections of the Rapid Transit tunnel 
i s  so advanced that it is now possible to get a good 
idea of the appearance of the inside of the tunnel as it 
will look when completed. The accompanying photo
graphs were taken on Broadway 
at 135th Street, at the point 
where the long viaduct, by 
which the tracks will be car
ried across the Manhattan Val
ley, intersects the northern 
slope. The subway at this point 
has been built in an open exca
vation, and our illustrations 
were taken when the steel bents 
had been placed in position and 
before they had been walled in 
with a covering of concrete. 

�,itntifi' �mtti'Juc 
way whi ch we present are taken at the pOint 

where the masonry viaduct which forms the 
abutment of the steel viaduct across Manhattan 
Valley cammences. This viaduct, which will 
be located about a thousand feet east of the River-

37 
f o r  long stretches the excavation is  practically con
tinuous. In several sections the steelwork is in course 
of erection, and the concreting is  keeping pace with 

it. The two deep shafts at 167th and 181st Streets 
are down to grade, and the drifts are being pushed 

forward_ Steel is on the ground 
in sufficient quantities to keep 
the erecting gangs busy ; and 
altogether the prospects of com
pleting the tunnel on contract 
time are promising. 

• • •  
THE MIROGRAPH. 

It would requi re a volume to 
set forth all the solutions that 
have been proposed for the 

problem of intermittently actu· 
ating the films of cinemato· 
graphs. None of the devices in· 
vented, we think, is  simpler 
than the " Mirograph " of MM. 
Reulos and Goudeau. The actu
ating mechanism, according to 
La Nature, consi sts of a di sk, B 
( Fig. 1 ) ,  the circumference of 
which is provided with a flange, 
C, at right angles with it. Thi s  
disk is  mounted o n  a central hori
zontal shaft driven by a crank, M. 
The flange, C, is not completely 

circular. For three-quarters of 
the circumference every point is 
equally distant from the shaft. 

The whole of the subway and 
tunnel construction is  to be of 
absolutely waterproof construc
tion, and some description of 
thi s waterproofing and of the 
concrete filling will be of in
terest. The floor consists of a 
layer of concrete whi ch varies 
in thickness, being 8 inches upon 
rock, and thi cker when it is  laid 
upon a loose or moist formatioll.  
Above the 8 inches of concrete 
i s  spread a layer of waterproof 
material, which is  put down in 
the following manner :  After the 
8 inches of concrete has been 
carefully smoothed off, a layer of 
hot asphalt is spread upon it, 

Fig. I . - THE MIROGRAPH ACTUATING AND 

OBTURATING MECHANISM . 

Fig. 2 . - THE M IROGRAPH ARRANGED FOR 

TAKING A PHOTOGRAPHIC NEGATIVE , 

After the three-quarter point 
the flange gradually approaches 

and upon this is rolled down a sheeting of felt. Then 
follows another layer of asphalt and felt, the layers 
varying from two to six, according to the dampness 
and general characteristics of the surrounding ma
terial. Above the waterproofing i s  another layer of 
concrete, in which are laid the tracks and the stone 

or concrete footings for the columns and I -beams 
whi ch support the roof and sides of the tunnel.  The 
steel framework, as shown in the engraving, i s  made 

up of transverse bents, consi sting of built-up col
umns, spaced 5 feet apart longitu-
dinally and 12 feet 6 inches apart 
measured in the direction of the tun
nel. The top member of each bent i s  
a heavy I-beam. The wall posts also 
consist of I -beams, and angle iron 
knee· braces are riveted at the upper 
angles formed by the junction of the 
center and side columns with the roof 
to give lateral stiffness to the whole 
framework. The spaces between the I
beams of both the wall and the roof 
are filled in with concrete, which is  
smoothed off flush with the outer 
flanges of  the metal. I mmediately 
upon the flanges and the outer sur
faces of the concrete filling as thus 
finished off i s  placed a complete layer 
of asphalt and felt waterproofing sim
ilar to that used in the floor as above 
described. After the felt has been put 
in place an outer layer of concrete 
whose thickness is  determined by the 
nature of the excavation is carefully 
rammed in place. The subway as thus 
fini shed i s  inclosed in a waterproof 
envelope, which extends entirely 
around it. 

The two interior views of the sub-

side Drive viaduct, will consist generally of plate 

girders carried upon braced towers, except across Man
hattan Street, which will be spanned by a single el
liptical arch of handsome design. 

The engineers and the majority of the contractors of 
the Rapid Transit Commi ssion are to be congratulated 
upon the progress which is being made. With a few 
exceptions, such as the section along Forty-second 
Street, the work has been opened up from Duane 
Street to 181st Street on every mile of the route, and 

Interior View, Showing Steel Framing Before Ooncreting. 

the center. From this arrange· 

ment it follows that the two ends do not meet, but are 
located on the same diameter, about 0 .01  of a meter 
apart ( Fig. 2 ) .  This is what constitutes the principle 
of the invention. The film is not perforated, but i s  
provided with notches on each side a t  the level of the 
line of separation of the images, which notches are 
engaged by the flange, C, of the disk. The film will 
remain immovable as long as a notch is  in engagement 
with the ci rcular part, but when the eccentric part is 
brought into action a forward movement will result 

equal to 0 .01 of a meter ; that is  to 
say, to the width of the image. The 
film having moved forward through 
thi s distance, the notch escapes the 
eccentric extremity, but the other ex
tremity immediately engages the fol
lowing notch. Then, as the disk 
continues to rotate, the film is  inter
mittently fed along. 

The rotary motion is not given di
rectly to the disk, E, but through the 
medium of gearing connecting the 
crank and the disk-shaft ( Fig. 2) . 
The gearing comprises a spur-wheel 
engaging two pinions, the lowermost 
of which i s  keyed upon the shaft of 
the di sk, E, and the uppermost of 
whi ch carries the shutter. The shut
ter, A ( Fig. 2 ) ,  consists simply of a 
tube having cutaway portions situ
ated opposite each other. The shutter 
is placed horizontally ( Fig. 1 )  against 
the opening. F, behind which the film 
pas!::es.  In its revolution the shutter 
presents its closed and open part alter
nately. The size of the pinions i s  
such that t h e  open part of the shutter 
presents itself oppo[i te the opening 
during the inoperative position of the 

Approach to Subway, Sbowing Portal in Distance. Portal of Subway at 136th Street. 

l'BOGBESS OF TO KEW YOU BAPID TBANSIT TUN NEL. 
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film. This merhan i sm .  whi ch is but 5 inches in 
hei ght. 4 inches in length.  and 2 inrhes in wi dth.  
is mounted upon a meta l l i c  plate whi <'h can be em
ployed i n  d i fferent apparatus for taking a negative. 
for look ing at the im age directly, 0 1' for proj ecting 
an i mage in a highly magni fied form . 

The arrangement for making negatives consists of 
a box which may be hermetically closed ( Fig.  2 ) .  
U pon one of the sides the olJj ecti ve i s  fixed at such a 
hei ght that a sharp i mage may lJe formed at the 
opening. F. behind which the film passes. The shut
ter is placed between the obj ective and the film . The 
sensi tized film, which is 2 0  feet i n  length and % 
of an inch in width, is placed in a box, E. Two 
slots are provided for the passage of the extremity 
of the film, which is secured to the actuating mechan
ism and to the shaft of a pulley carried by a second 
box, R, fixed neal' the bottom of the apparatus. A 
small belt connects this pulley with the actuating 
mechanism and facilitates the winding up of the part 
that has been expose d .  For printing the positi ves, the 
same arrangement is used, w i th the d i fference that 
the negative and an unexposed film are brought in 
contact with each other. If it be d esired to examine 
a positive film without the necessity of making a 
projection, the mechanism is taken from the photo
graphi c apparatus ami placed in the mi croscope. This 
is a wooden box, upon whi ch is mounted an optical 
arrangement that IJ ri ngs the line of si ght opposi te the 
o pening, F. The film is wound u p  at the upper part, 
and in unwinding causes the i mages, slightly mag
nified, to pass und er the eyes of the observer. 

For proj ection, the mechanism is arranged in front 
of the cond enser lens of an ord inary lantern, and an 
objective of wide aperture is placed on the other 
side in a special mounting. The shutter used in 
making the negative is removed, and in its stead a 
shutter having a larger aperture is use d .  Owing to 
the wi d e  aperture of this shutter, the i mage is li ghted 
for a com paratively long time, and with a four-wick 
kerosene proj ection lam p of the ordinary type a 
fairly bright image one meter square is obtained .  I f  
a n  oxyhydrogen 0 1'  electri c light b e  used, i t  i s  possi
ble to obtain large dim ensions. In all cases the i mage 
obtained is very steady.  The M irograph is essentially 
an apparatus for the amateur. 

Nen' R a i l r o a d  Lines i n  the (; a u (' a s u s .  

The Committee of Public Works, which is under 
the d irection of the Minister o f  Transports, has au
thorized the construction of three new rai lroad lines 
in the Caucasus region, of which a description has 
been recently given i n  the Torgovo-Promychlena h 
Gazeta, one of the Russian official organs. The sh - "s 
of the Black Sea., an a[ l'i cultural and m ining region, 
have scarcely any roads, and, on the other hand, but 
little transportation i s  carried on by boat, owing 
doubtless to the poor al'J'ange ments of the ports and 
the vi olence of the tempests which occur on the Black 
S ea, which is very deep i r. these regi ons. At. present 
a road is in construction, but the H.ussian govern
m ent, juclging this to be insuffici ent, has decided upon 
the construction of a line of railroad uniting the port 
of Novorossi ysk to the Transcaucasian railroad.  The 
l ine will start from a point between the stations of 
Dinskai a  and Stani tchnaia.  on the Vlacl icaucasus rail
way, passing by the stations of Bjedoukovsk and 
Tcherni goff ; it will traverse the Caucasus range by 

the Maikope route and will pass along the coast as far 
as Soukhoume-Kale, which at present. will be the final 
station. 

The total length of the railroad will be about 2 8  

m iles. T h e r e  is besides a proj ect for a prolongation o f  
the l i n e  from t h e  last-named station to that of Novo
Senaki, on the Transcaucasian, a distance of 80 m i les. 
Thi s  route will shorten by 4 5 0  miles the distance be
tween Titlis ( the capital of the Caucasus distri c t )  and 
Rostoff, on the river Don, the port of the Azof. The 

l ine, which is of standard gage, w ill besides supply 
the coal m ines of Tkvartchelsk, which belong to the 
government. For this line a company is to be forme d  
with a capital of $1 3 , 0 0 0 , 0 0 0 .  T h e  second proj ect i s  
that of the Kakhetie railroad, whi ch is to have a length 
0'[ 1 1 0  m iles and will pass through the wine-growing 
regi ons o f  Tsimondal and Kakhetie.  It will start from 
a

' 
point near Titlis and pass through several towns, 

ending at the village of Sakobo ; it  may possibly be 

continued to the station of E vlakh. on the Tl'anscau
casian, An annual traffic of 190 . 0 0 0  tons is expecte d .  

T h e  total cost of the line. includ ing roiling stock, i s  
estimated at over fOllr m illions. whi ch the promoters 
cf the project, Prince Tchavtchavadje and the en
Gineer, Si mberg, expect to reali ze by an issue of shares. 
The third proj ect concerns a railroad whi ch will sup
ply the mi nes of Sac]onsk and the metallurgi cal works 
of Alaguir. in the northel'l1 Caucasus. It will traverse 
the m ilitary regions of the Cossacks of the Terek. in
habited also by the tribe of the Ossetines. Starting 
from the Vladicaucasus line. the new railroad will pass 
the gorges of An]on f' . th rO\12;h a flat agricultural region 
formed of a fert i l e  b l a cl; (-,'l rtll . tllf'll (' rossf'S thf' r i vf' r 
Argone and passes through an important forest region, 

J t itutifit �lutri tau. 
situated at the foot of mountains, whi ch are very rich 
in argentiferous lead ores, copper, and especially z inc 
ores. Up to the present. the had state of the roads d i d  
not perm it an active working of  the Allaguir m ines, 
concell ed by the government to a company of the same 
name. These mines are, however, very ri ch, and it is 
esti mated that they contain 1 , 6 4 0 , 0 0 0  tons of argen
ti ferous lead and 6 , 5 0 0 , 0 0 0  tons of zinc ores. 

... . .  I .  
'1'0 H (� r o ,g ll i zt� I � r a ",,(" d  " ' r i t  i It:.!". 

In examining hand-writi ng. Comphuis, army-apothe
cary at Malang, Dutch East India, succeeded in mak
ing erased letters reappeal' by means of silver nitrate 
solution. Where an erasure was suspected, a one-tenth 
normal silver nitrate solution was applied and exposed 
to d irect sunli ght for a short time.  The letters ap
peared on the resulting black back-ground. The cause 
is probably i n gred i ents conta ined in the ink, which 
retard the reduction. In the reducing of tJ:e silver 
nitrate solution, impressions of the hands, etc.,  were 
also plainly visilJle.-Pharmaceutische Centralhalle . 

• • • 
AN INTERESTING GROUP. 

This group represents a fight between a mounted 
Indian and his dog and a grizzly heal'. It was ar
ranged by Mr. Charles H .  Ward, of Rochester, N.  Y., 
who secured the skeletons and mounted them in posi
tions which the man and animals wou l d  assume in 
a contest at close quarters. The bear reared upon his 
hind paws and prepared to stri ke down the horse with 
his fore paws, while the dog is in the act of springing 
upon hi m .  The Indian has charged with his spear, 

A SKELETON COMBAT GROUPED BY C. H. WARD, 

which is pOinted at a v i tal part of the bear. This 
is believed to be the first bear hunt in bones ever ar
ranged. 

... . .  ' .. 
One of H i s  I·: d l l c' u t o .·!ii. 

This is the ti me of the y ear when the edi tor's heart 
is gladdened lJy frequent mani festations of what m i ght 
be termed the personal side of the relations between 
himself and his read ers ; who frequ ently avail them
selves of the opportuni ty offered by the renewal of the 
y ear's subscri ption, to insert a few sentences ap
p reci ative of the S( ' I E :\" T I F I C  A �l I- : lu c A s .  or a Si gni ficant 
statem ent of the lengthy term of years d uring which 
they have been on the subscri ption list. 

Among this year's letters of " renewal " was one 
from one of 0\11' youngest, not our oldest subscribers, 
in which the writer, who. by securing a new sub
scriber, had earned our $2 premium, stated that the 
SI'I E S T I FIC A " E H H ' A s  was a Christmas present to his 
son, and requested that we comply with the boy 's sug
gestion that copies of the S n ' I ' L D I  E S T  be sent to him 
in li e u  of the advertised prem i u m .  The letter pro
ceeds : " 'Vhen our son was nine years old, a copy of 
the SCIE!\TIFIC A" f: l l l C ' '\ S  found i ts way to our house, 
and from that time he never let up on us until we 
subscribed for it for hi m .  He is but fi fteen years old ; 
very fond of reading, and with a mind but for two 
studies, electri city and chemistry. We live in an iso
lated farmhouse, too far from schools, and the paper 
is one of his educators. H e  i s  very anxious to take the 
SU I'I'LF: � I E :\" ·I·. but we feel as i f  we cannot affoi'd to give 
it to him yet." It is needless to say that we were most 
pleased to accommod a te our young Oregon subscriber. 

• • • 
'I' h e  '.' Ul'a ll l  .' x h i b H  " I  l h "  P a r i  .. .  ·;x I'" '" It 1 0 11.  
I n  ou I' issu e of Oetohe r fl .  1 90 0 .  there was an 

illustration o f  the mi neral' exh ibit cf precious stones 
hy this company . The fapt that there was a still  
l a r ger exhihit by th f' sam f' pompR n y  of the n i ghest 
tY )lf' of A m e r i < - a l l  .i(-, w I' l r� · .  s i h·C' r \\'arf'.  f'«o . .  i l l a R]wl' i a l  

p a  v i  li on i n  the L i  beral Art� wa� inad ve rtently omi tte d .  

Elect rical N o t e s .  

The first regular meeting of the Roentgen SOciety of 
the United States opened December 13, in the Grand 
Central Palace, New York. About two hundred dele
gates were present, besi des the members from New 

York. 

The authorities in Paris have called the managers 
of the Underground Railway to account, and they have 
been fined for permitting the cars to be crowded be
yond their seating capacity. The decision stated that 
American methods would not be allowed to prevail in 
Paris. 

The French Telegraph Department proposes to in
stitute a series of experi ments with wireless telegraphy 
for subterranean communi cati ons. The possibility o f  
the scheme was first suggested b y  one o f  the inspectors 

of the department, who found his primitive trials 
to give satisfaction. The d epartment intends to 

develop the i dea upon a larger scale. 

Wireless telegraph stations are to be erected at 
Inishtrahull, in the north of Ireland, and at Kildonan, 
Arran, Scotland, respectively, for the purpOSe of re
porting and � l gnaling vessels at sea. C olonel Hozier, 
on behalf o f  Lloyds' commi ttee, has informed the 
various Glasgow shi powners of the fact, and expects 
that the installation will be ready for service by the 
end of January. 

The Adriatic Railway Company, of I taly, has d ecided 
to equip electrically two branches of the main line 
down the coast to Brindisi . These branches extend 
from the main line toward the interior, where the 

Apennines furnish abundant water power. In the 
hi ghlands of Italy there is consi derable water power 
which has never been utili zed, and i t  is considered 
possi ble to use these falls for the generation of elec
trical power. 

An electric arc lamp capable of taking a current of 

only three amperes will shortly be placed on the 
market. It measures seventeen inches in length, and 
wei ghs ten pounds. The carbon is only five-si xteenths 
of an inch in di ameter. Hitherto the arc lamp has 
been utilized only in connection with great candle 

power, lJut the constant desire for a small lamp of 
this descri ption for certain purposes, in place of the 
incand escent glow lamp which possesses many inherent 
defects, has resulted in the desi gning of this m iniature 
arc lamp. 

I t  is contemplated to construct a railroad. si milar to the 
Jungfrau line, to the summit of Mont Blanc. M .  Vallot, 
the Director of the Mont Blanc Observatory, and M .  

Deperet, Professor o f  Mineralogy at the Lyons Uni
versity, i n  conjunction with M. Fabre, a French en

gineer, have been engaged for some time past in 
surveying the sides of the mountain to ascertain a 
suitable route and the atmospheri c cond itions. The 
result of these investi gations is the projection of a 
line probably starting from the village of Houches, on 
the Savoy si d e, to the summit, to have a total length o f  
eleven miles. Twelve stations specially constructed 
to resist the cli matic cond itions of the nei ghlJorhood 
will be provi ded.  Electri city, to be obtained from the 

Ri ver Arve and the Mer de Glace, w ill provi de the 
necessary moti ve power. The plans o f  the railroad 
have been presented to the French Minister of the 

Interior, and i t  i s  anticipated that the official per
mission w ill be granted, i n  which event operations will 
be commenced immed iately. 

An attempt is being macle by several American cap
italists to substitute an elalJorate and complete system 
of electri c traction, in place of hor:,;es. upon the canals 
of Englanli .  The country is extenSively intersected 
by these water thoroughfares, and in the manufactur
ing distri cts, owing to frei ghtage u pon them being 
much cheaper than upon the railroads, they constitute 

the principal means o f  transit. Mr. Frank Hawley, the 

vice-presid ent of the Traction Company, has also been 
surveying the canals of Holland, Belgium, and France, 
and has �ought powers to introd uce electri c traction 
thereon. He has traversed over 3 , 0 0 0  m iles o f  canals 
in all,  and the concessions for thi s radical change 
have been granted in Belgiu m, where it is antici pated 
that the installation will be completed by next year. 
The whole of the plant is coming from this country. 
In England the schem e  is only in an embryo stage ; but 

in view of the great success which has atter ded the 
i ntrod uction of electri c traction for other lJurposes, 
there appears every probability of the company receiv
ing the necessary permission. The company guaran
tees an economy of 40 per cent in the cost o f  motive 
power. They will also sell power to manufacturers, and 
supply the nei ghborhoods through which the canals ex
tend, with a cheap source of electri c l ighting. I t  i s  
also e xplained that another advantage o f  the system 
will be that the posi tion of any particular boat w i l l  
always h e  known. s o  that the goods will not be lost 
si ght of hy the sh ipper f rom one end o f  the journey 
to the other . { l n ll e r  t h e  1)l'e sent Rystem of horsf' trac
ti on . owi n g- to t Il ('  l oc 'a t i oll  of t h C'  hoat. not. heing 
known. goods are often lost sight of for days. 
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MANUFACTURE OF WATER·GAS A T  THE FORTY· 

FOURTH STRE E T  STATION, NEW YORK . - I  
The manufacture o f  coal gas was i llustrated anil 

described i n  o u r  issue o f  October 6 ,  1 9 0 0 ,  the plant o f  
t h e  Consoli dated Gas Company at Fourteenth Street 
bei ng selected for i l lu stration. The present arti c l e  
i s  devoted to a description o f  t h e  manu facture 01 
water-gas, as carried on b y  t h e  s a m e  company i n  thei r 
plant at the foot of West Forty-fourth Street, in this 
Pitv. Water-gas is a gaseous m i xture which �on sif;ts 
mainly o f  carbon monoxide and hyd rogen . I t  is pro
d u cecl. b:; forcing steam through a body o f  incandes
C 8:,t luel . Alth ough water-gas possesse 3  great heating 
j:ower, i t  is practically usele3s as an illnminant, an,l 
hence when it is manufactured , as in the p resent i n
stance for li ghting pu rposes. i t  has to be mixed with a 
cer tain prop o r t i on of il luminating gas uefore it i s  de
E vered to the c i ty mains. Of our two front page en
gTavi ngs representing the Forty-fou rth Street plant, 
the upper one shows the deta i l s  o f  the plant for mak
ing p u re water-gas, while the lower cut shows a COIn
l d ete plant for making i lluminati ng wate r-gas ; the 
last-named being known as the Lowe Apparatus. 

ILLl':\II'!ATI,!G 'V.HER GAR.-A single element o f  
the Lowe Apparatus, as shown i n  o u r  i lln:;trati o n ,  
con sists o f  a generator a carbureter, a superheater.  
a condenser, and a scrubbe r.  with the necessary 
builers and blowers to suppl y,  under p ressm-e, thf�. 
ne cessary steam a n d  the a i r .  The generator i d  
a vertical  shell 8 feet 6 inches in d iameter and 1 6  

feet high.  I t  i s  h ned wi th fi rebrick and a t  about d. 
fourth o f  i ts hei ght is a grate on which the fnel ( corll 
and coke ) is loaded to a depth o f  7 feet. The caburetel
is of the same di mensions as the generator and i s  also 
lined with fi rebrick.  while the interior is filled with 
fi rebrick chtckerwork.  The superheater is 8 feet ij 
i n ches i n  diameter by 20 feet in height,  and like thp, 
carbureter i t  is lined with fi rebrick and fi lled with 
checkerwork. The generator and carbureter are pro
vi ded with manholes at the top, while the superheater 
term inates in a stack valve as shown. Each o f  the 
three cylinders is provided with air i n lets, with con

nection to a series o f  ai r mains,  that are fed by Cl 
centri fugal blower. A series of pipes connecting the 
cylindE;lnl with one another facili tates the flow and 

control o f  the gases during the process. One air COll
nection leads beneath the grate o f  the generator, an
other ieads to the top o f  the carbu reter above the 
checkerwork, and a third connection admits air belo w  
t h e  checkerwork of t h e  superheater. There i s  a l s o  a 
steam pipe wh ich terminates in a jet below the grate 
o f  the generator ; and by means o f  a pipe connecting 
with the oil supply,  a spray o f  oil can be injected upon 
the top o f  the checkerwork i n  the carbu reter. 

In operation a supply o f  coal and c8ke fuel i s  loade(l 
into the generator from a platform at the level of the 
top manhole, unti l it  stands about 7 feet d eep upon the 
grate. The stack valye o f  the superheater i s  opened , 
and the steam and oil  �upply are closed .  Air i s  the ! !  
blown through the fuel i n  the generat.or. the re3ulting 
products o f  conbustion passing through the checker
work in the carbureter and superheater, and finally es
caping through the open stack valve in the last-name·.l  
element. The ai r,  in blowi n g  up through the fuel . 
combines with th'l carbon of the fuel to for m  carboil 
monoxide, wh ich is conve yed from the top of the fuel 
through pipi n g  to the top of the carbureter. Here it 
meets a fresh supply o f  ai r from the a i r  mains, anll 

taking up more oxygen, forms carbonic aci d gas. Thi s 

com bustion takes place as the gases pass down through 

the ('�heckerwork. From the hottom o f  the carbun:ter 

t he gases a re led to the bottom of the supe rheatel' 
where, i f  it is necessa ry.  a fre3h rm pllly of a i r  i s  

I a d ded to produce compl ete cum bustion. The gases 
then travel up through the checker work in -the su

perheater. and finally escape through the stack val V ') .  

By the proper reguln.ti on of the a i r  supply the com

bustion i s  rendered so complete that the gases as 
the7 pa::: s to the stack are completely colorless.  D u r

ing the blow, whi ch lasts about four minutes, the 
checkenvork in the caruu reter and superheater is  
rai"ed to a cherry r e d  heat. 

The vari ous air valves and the stack valve are now 
closed ,  and steam i s  turned on below the grate of 
the generator. I n  passing up through the i ncande';
cent fuel the steam is decomposed ;nto hydrogen an,l 
carbon monoxide. The oxygen in the steam combining 
with the carbon i n  the fuel forms carbon monoxid,\ 
and sets f ree the hyd rogen , the gases as they pass from 
the top o f  the generator consi sting chi efly of carbon 
monoxide and hyd rogen , with a small amount ( abou t 
3 %  per cen t )  of carbon dioxide, whose presence is due 
to the fact that a small 3.monnt o f  steam has not been 
thoroughly decomposed . This water gas now passes 
to the top of the carbu reter. where it is mixed with a 
spray of oil  ( naphtha or gas oil ) ,  which is fo rced 1'1 
under a p ressure of 70 pounds to the square inch.  Thf) 
mixture o f  water.  gas and sprayed oil  now traveis 
through the checkerwork of the carbureter and the 
superheater. the heat of which transforms the mix· 
tunl into a fixed gas whose average analysis, as shown 

J C itu t if i c  �mtrican .. 
by tests wh ich are taken regu larly at the works, is as 
follows : 

Ca rhon d i oxidp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . 4  
I l l u m i n a l l t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 :! . :\ 
()xyge ll . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . r;  
Carbon mOlloxide . . . . . . . . . . . . . . . . . . . . . . . . . . .  � n . l  
Hyd rogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :\0 . :\ 
"larsh-gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :! 1 . a  
:\"itrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :; . 1  

F r o m  t h e  t o p  o f  t h e  superheate r,  t h e  fixed gas now 
pa sses through the water o f  the seal-box, the object 
of the seal being to prevent any p o s s i h l e  rever sal of 
the flow of gas. From the �e;t l e d  box the gas i s  le(l 
to the bottom 01 the s n u h l ; e r .  a l' c r U c a l  c y l i n d e r  w it it' h 
is fille a with a l a rge num ller of sll u e r i ll1 pOFed WOOllen 

slats o r  gratings. A spray of w ater plays c o n t i nually 

upon the top grating and tri ckles down through and 
over those beneath . the reby provi d i n g  an exceedingly 
la rge wetted surface. As it  passes u p  through the 
innumerable openings o f  the gratings the gas is coole j ,  
and the heavy o i l s  anfl pitch which i t  contains a re 
con(lensed and deposited . The gas then passes between 
the tu bes of a vertical condense r,  consisting o f  a shell, 
contain ing a nu mber o f  tubes through whieh cold 
water is constantly ci rculating, where it is cooled to 
the temperature of th e atm osphe re.  the lowering o f  
its tem pera ture causing t h e  condensation o f  any o i ls 

and pitch that may be left in the gas. The puri fied 
gas is now led to a relief holder,  as shown in the 
i llustration s. 

The ope ration o f  blowing the air is known as the 
"blo w , "  and that o f  blowing the steam as the " run. " The 

run lasts about si x m inutes, at t h e  end of whi c h  time 
the fuel a n d  the checke rwork have been so far cooled 
that it  i s  necessary to heat them again.  To thi s end 
the steam and oil supply are shut off, the stack valve 

is opened, and the air blast is again tu rne(l on, as 
already described . The flow of steam, however,  at 
'
the succeeding " run " is reversed by m eans of a re
versing valve on the steam connections, the steam now 
being i ntroduced at the top of the fuel and passing 
cl own through the same. The object of reversing is to 
keep the fuel at a more even temperature for i f  the 
" run " were all  in one d i rection, say upwardly, the 
lower part o f  the bed o f  fuel woult! be comparati vely 
cool and the top of the fuel excessively hot. 

I n  the Lowe apparatus, as thus described. i t  is  possi
ble to vary the i l l u m inating power o f  the gas by vary
i n g  the amount o f  oil  that is sprayed into the car
bureter.  The gas made at the Forty-fourth Street 
plant i s  of about twenty-eight candle power, and the 
capacity o f  the Lowe plant is 2 , 0 0 0 , 0 0 0  cubic feet per 
twenty-four hours.  

STll.l l U H T  W ATER-GM, PL.l x T.-In addition to the 
Lowe apparatu s a s  above descriued, there is at the 
Forty- fourth Street station a complete plant for manu
facturing non-i lluminating wate r-gas. The product i s  
conveyed d i rect t o  the reli e f  hol d e r ,  where i t  i s  m ixed 
with the pro duct of the Lowe appa ratus, preparatory 
to being mixed with an oil  gas that is prepared in a 
plant which w i l l  form the su bject of an article in a 

later i ssue. The strai ght water- gas plant is a French 
system. which was introduced into this country i n  
Ib7 7 ,  an d  w a s  t h e  fi rst water-gas pl ant of any Id ll rl t o  

b e  erected i n  t h i s  country. It eonsists of a ge;le rat.o r,  

wh ich i 'l  technically known as the " Gasogene , "  and a 
scrubber,  as shown in the upper i l lustrati on on our 
f ront page. The gasogene cOll s i sts of a rectangular 
shell,  built u p  o f  w rought iron plate".  whieh measures 
6 feet by 1 � feet hy 14 feet hi gh. a n d  i s  l ined th rough
out with firebridc Two feet from the bottom is a 
grate for the coke and coal fuel. which is introduce,l 
through a charging dour at the top of the fur;Hl ce.  
Air i s  fed to the gasogene at two d i ffe rent l e l'els, one 
set of pipes l ead ing in below the grate. another at 

about the mid hei ght of the gene rator. T h e re is also a '  
steam connection at the bottom an(l one at the top. 
I n  the operation of bl owing o r  heati n g  uP.  the a i r  
supply at the bottom and at the ce:1ter of the fuel i s  
opener! , t h e  stacl< valve being left open, and the blow 

is continued for ab out five minutes. at the end of 
which time the fuel is heated to the proper temper
atu re. The stack valve is then closed ,  the ai r supply 

shut off, and steam is tu rned on under the fuel bed , 
w hen the same reactions take place as were desc ribed 

in connection with the generator of the Lowe ap

paratus. The gases palO S  off from the top o f  the gaso

gene, through a seal-box.  an(l (lown to the bottom o f  
t h e  scrubber. a large rectangu l a r  structure filled with 
a series of trays,  at the top of which a spray of water 
i s  continually playing. 'As the gas passes up through 
the scrubber it  is cooled and washed, the water serv
ing to catch any d u st or dirt which may have been 
carried over from the gasogene. The gas is here 

cooled down f rom ahout 1 80 de grees F. to GO fl egreeR 

F. From the top of the scru lJber i t  is l e(l to the reli ef 
h o lder, where i t  i s  mixed with the i l lumi nating water

gas from the Lowe apparatus. The run lasts for about 
twenty minutes. After the steam has been blown up 

39 
through the fuel for ten minutes, the valves are reversed 
and the steam is blown d ownward through the fuel 
for the next ten minutes, the object of the reversal 
being. as in the ease of the Lowe apparatu s, to main
tain the fuel at an even temperature throughout its 
whole mass. The capacity o f  the gasogene p lant is 
8 , 0 0 0 , 0 0 0  cull i c  feet per twenty-four hou rs. 

It will be seen that there is a radi cal point of differ
nce between the gasogene and the Lowe apparatus, in 
the fact that,  while the latter manufactu res a finishe d 
i l luminating gas, the former manufactu res a simple 
water-gas without any illum inating qualities. The 
products of both plants b e i n g  c a r r i e d ,  a s  w e  have 
seen, to a common reli ef hold er.  From the reliet 
holder the m i xed gases a re led to the condensers of 
an oil-gas plant. where they are mixed with the oil

gas. and the combined mixture is condensed,  scrubbe d .  

puri fied.  anfl m· ·).su red , am! final l y  C'arr i e d  to a m a i n  
holder o f  2 . 0 0 0 , 0 1 e ' l b i c  feet capacity. f r o m  w h i c h  it  
is led to the ci : \ j , 11 S .  This oil gas plant will  
form the subject u ,  . !  1l i l lustrated article i n  a later 
i ssue. 

1� ..  g i n " (· r i ll,2.· N o t t� s .  
Two ice-ureake rs for Port Arthur are being con· 

structed in a Finnish shi pyard . 

Shipm ents of p i g  i ron from Alabama and Tennessee 

for the fi rst eleven months of 1 9 0 0  amounted to 1 , 2 0 0 , -

0 0 0  tons. 

One of the largest chi mneys in New York State has 
j ust been com pleted for the power station o f  the 
Schenectady LG comotive Works. I t  i s  2 0 0  feet high 
and 32 feet square at the base . 

Acco rd ing to the Board of Trade retu rns f o r  1 � 8 ''

stri lles in the commercial industries of Great B r L �: _  

are a]lpredably decreasing. T h e  aggregate d un::.ti _, 

of c1 i s lm tes for 1 8:1 9  was 2 . 5 1 6 , 4 1 6  working days,  c� ;c.->

p a red with 1 5 , 289, 4 78 working days in 1898. The latter 

heavy total. however.  was due to the great strike in the 

enginee ring and marine ind ustries. Compared with 

the average retu rns for other years, the figure for 189 9 

shows a decrease of 70 per cent, and i s  the lowest 

annual total yet recorded. 

In vi ew of the success that has attended the experi

ments with the ice-breaking steamer " E rmak " in 

forcing a navigable channel through the ice i n  the 

Baltic Sea, the Russi an government have decided to 

construct several other similar vessels for the same 

pu rposes i n  other parts o f  the Russian Empire. It is 

stated that two of these vessels will be stati oned in the 

East to keep the harbor s  of Russian Tartary open to 

navigation throughout the year, especially the harbor 

o f  Vladivostock, where i t  is proposed to lay down a 

number of new docks and to provi de extensive wharf 

accommodation. 

Experiments have been carried out on the T hames 

by the Thames Conservancy Board with the marine 

torch with conspicuous success. T he tubes containing 

the (:alcium carbi de igni le�l i m meji ately the substance 

came into eO:ltact with the water, casti n g  a brilliant 

l i ght, w hieh was vi sible for a consi d erable d i star: ce. 

There i s  every probabi lity o f  this torch being requ:si

tio:, e tl for the i l lumination of certain pa rts o f  the 

river hy n i ght for the gui d ance of vessels, etc .  The 

exi stent illu minants are inadequate and very un satis

facto ry.  whereas the acetlyene gas sheds a glaring 

pure w h i te li ght, cove ring a wide area. 

The sh i p u u i lding industry on the Clyde has received 
a (l eC' i d e (l sti m ulus d u ring the p ast few months. and 
the ontput for November last year was the heavi est 
recon! ed during the past ten years. Twenty-three 

vessels were launched d u ring the month. repl'esenting 
a tonna�e of 5 7 . e n ,  as compared with 4 0 . 0 0 0  tons fol' 
the same month last year. For the fi r st eleven months 
o f  l ast yea r  2 2 5  steamers were launched., aggregating 
4 3 3 . 7 2 4  tons. as against 4 1 5 . 7 2 4  tons for the same 
peri od i n  1 89 � .  an increase of 18. 0 0 0  tons. .\<'resh 
orders are also ! J e i l1 [\"  place: 1 . i n ('\ ml i n g  steamers for the 
Peninsular an<1 Ori ental, Uni on-Castle, and other steam
shi p companies. 

A meter for measuring the a lllount o f  steam which 
flows through a steam pipe has been introduced in 
Berlin by A. Friedeberg. I t  is described as follows : 
Inside a ho rizontal length of the main, a flap-plate, 
hung from a ho ri zontal axis. actuates. through an in
ternal sedor an(l rack. a C' onical plu g valve control
ling an opening in the top of the main. "Yhen no 
steam is being use d .  the plate hangs vertically and 
I, eeps the valve dose(! ; when steam is flow ing through 
the main. i t  tu rns the plate more o r  less toward a 
hori zontal position . thereby opening the valve corre
spond ingly. and the steam e!'lcaping throu�h the valve 
i s  condensed in a worm. The water from the worm i s  
either collected in a measuring tank . p rovi c1 ed with a 
gage-glass, or is clelivere<1 upon a bucket wheel, the 

revolutions o f  which are indi cated upon a counter ar
ranged to show the corresponding quantity o f  steam 
fl owing along the main. 
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AMERICAN CAR FERRIES. 

BY WALDON FAWCETT. 
There would appear to be but small doubt that the 

car ferry, at least in anything approaching its present 

form, i s  an American invention, and certainly the pro· 
cess of development through which it has passed dur

ing the past few years has resulted in the evolution ')f 
a singular type of craft. Car ferries may, perhaps, 

be best described as connecting links in railway sys
tems crossing stretches of water so expansive that to 
bridge them would be either impracticable or very cost
ly. In appearance they are suggestive of the flat
bottomed boat, being somewhat " tub-like," in order 
that space may be provided on the main deck for th8 
storage of the greatest possible number of rai lroad 
cars. 

In size the car ferries in service i n  American waters 
range all the way from the small ferry steamers in 
service on some rivers, and which mayhap have not 
room for more than one or two cars, to the immense 
vessels built especially for this work which are in 

J titutifft �mtritau. 
during many months of the year. The Russian engI
neers visited the Great Lakes in the dead of winter 
and studied the operation of  the car ferries, and the 
Detroit naval architect, who designed most of the 
American vessels, was later summoned to St. Peters
burg for purposes of consultation. 

The car ferry of ice-crushing propensities is,  i t  may 
be noted, a comparatively recent acquisition, even in 
this country. Unti l a decade and a half ago the rail
roads having termini at ports on the Great Lakes were 
dependent solely upon i ron-shod ferry-boats. At some 
places, as for instance at Detroit, where the cars need 
be ferried only across a river with a fai rly swift-run
ning current, little difficulty was encountered by these 
vessels in keeping communication open, but farther 
north, at the Straits of Mackinaw and in other locali
ties where there is  a considerable expanse of open 
water, it was frequently found impossible to keep ;1 
path open through the ice fields, and the interruptions 
of freight and passenger traffic which resulted were 
both annoying and expensive to the railroad com-

panies. The idea of 
the ice-breaking car 
ferry steamer, as at 
present constructed, 
was discovered pure

ly by accident by a 
party of railroad of
ficials and shi p build
ers who stood, one 
day, watching one 
of the old-fashioned 
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may b e  imagined from the fact that whereas $75,000 
was the original estimate of the cost of such a vessel, 
it was found when it  came to placing the contract 
that the expenditure would necessarily exceed $285,000. 

Three of the principal railroads in Michigan made 
the construction of  the vessel a joint project, and in 
1888 the " St. I gnace," as she was called, went into 
service between Mackinaw City and St. I gnace, a 
distance of eight miles, and henceforth passenger and 
freight trains were transferred complete between these 
two ports. The " St. I gnace " was 235 feet in length, 
:52 feet beam, and of 1,200 tons burden. The slanting 
prow, which had been a distinctive characteristic of 
the old-fashioned car ferries, was retained in the new 
boat. It aided in the c rushing, a work which was, 
of course, rendered all the easier by the action of the 
forward propeller in sucking the water from under 
the frozen field. 

After half a dozen years of efficient service the " St. 
I gnace " was found to be incapable of accommodating 
the increasing rai lroad traffic, and there was con
structed, at a cost of a third of a million dollars, that 
powerful ice-breaking ferry steamer the " Sainte Marie," 
which weighs upward of'  six miIIion pounds and plows 
her way through ice several feet in thickness. The 
" Sainte Marie " is  305 feet in length and [;3  feet beam. 
The hull below the water-line i s  of the heaviest oak 
construction, sheathed with quarter-inch steel ,  and 
the vessel is fitted with engines of 4,500 horse power. 

Probably the most remarkable car ferry steamer on 
thi s continent, if  not in the world, i s  the " Pere Mar
quette," which is operated between Ludington, Mich., 

THE " PERE MARQUETTE," iRE . .  PE.B.E IIIl.All.QUETTE " BA.CKED llfTO HEB. LOADING SLIP. 

Length, 850 feet ; beam, 56 teet ; depth, S6 feet ; displacement, 4,200 tons ; capacity, 80 loaded trel!!ht cars. 

AN " OLD TIMER." 

commission the year round on the Great Lakes and 

are capable of transporting at one time nearly three 
dozen loaded freight cars. The car ferries in the great 
fleet now in service in the United States include both 
steamers and barges or floats, which having no power 
of  their own, must be towed either by tugs or  car ferry 
steamers. Some of the vessels have only a single ral l· 

road track down the center of the deck, while others 
have four tracks abreast, each only a little short of 
300 feet in length. 

The greatest interest attaches to the car ferries on 
the Great Lakes, not so much because they are the 
largest and most powerful i n  the country, as from the 
fact that they have been constructed especially for i ce
breaking, in order that communication might be main
tained throughout the winter on the frozen inlan<l 
seas. They served as the models for the great iC.J

fighting steamers which the Czar's government has 

had constructed at great expense during the past fev,T 
years h order to keep open some of the more impor

tant Russian ports, heretofore closed to navigatioil 

LOADING CARS ON A FOUR-TRACK CAR FERRY. 

ferry-boats backing away from an ice-bound wharf. 
As the vessel made successive trips back and forth 
across the river, it  was noted that she made her way 
against the ice better when going astern than when 
steaming forward in the u sual way. To an engineer 
who was present this circumstance suggested grave 
possi bili ties, and he undertook experiments i mmedi
ately thereafter, with the result that he discovered 
that a disrupting influence of considerable magnitude 
was exerted upon the ice by the di sturbance of the 
water due to the rapid revolutions of the propeller 
wheel. 

The outcome of the matter was the submission of 
a proposition for the construction of a car ferry 
steamer fitted with a screw propeller at each end. It 
was argued that, thus equipped, a vessel would not 
only have the requisite force to d rive her forward 
at the speed required,  but would also be provided with 
a weapon which could be used effectively against ice 

of  great thickness. How meager, however, wa.s the 
original conception of the magnitude of the project 

and Manitowoc, Wis., and which has succeeded in 
keeping navigation open on her fifty-six-mile route 
across Lake Michigan during the severest winters of 
the past decade. This vessel i s  350 feet in length, 5 6  
feet in breadth, and 36 teet deep. She displaces over 

4,000 tons OIl a draught of twelve feet, and her usual 
cargo consists of thi rty loaded freight cars. When the 
" Pere Marquette " went into dry dock for repai rs in the 

autu mn of 1899,  she had traveled more than 40,000 
miles without any attention from the refitters, and 
when it i s  explained that much of this service had 
been at a speed of ten miles per hour through ice 
fourteen. inches thick, some idea of the wonderful 
staunchness of  the vessel may be gained. 

It  will doubtless surprise many readers to learn 
that officers of the Flint & Pere Marquette Railroad 
Com�any, which operates the vessel just described, are 
unanimous in the declaration that she does more sat
isfactory work in the intensely cold weather than 
when a milder temperature prevails.  Very frequently 

in the dead of winter, when the thermometer ranges 
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from eighteen to thirty-five degrees below zero, the 
ice in the path of the " Pere Marquette " varies from 
hard blue ice of a foot thickness to fifteen feet of 
snow ice where it has windrowed ; and yet the vessel 
has never consumed more than forty-eight hours in 
making any one trip. 

All of these car ferries are provided with the neces
sary jack-screws, chain, clamps, etc., for firmly secur
ing the railroad car s ;  and the loading and unloading 
docks are equipped with a novel device cor
responding to a giant gang-plank, which 
adjusts itself to the movement of the waves 
and thus enables cars to be transferred even 
though a heavy sea be running. There have 
been occasions in rough weather when cars 
have been loosened from their fastenings 
while in transit, and have collided with 
other cars, inflicting considerable damage ; 
but, of course, these instances are rare. 

Occasionally, too, the smaller and less 
powerful car ferries, such as those in ser
vice across Lake Erie from the American 
to the Canadian shore, become impri soned 

in flo:tting fields of ice, and a year or two 
ago the ferry steamer " Shenango " was 
thus impri soned for nearly a month. 

At almost every port on the Atlantic 
coast from Boston to the Chesapeake car
ferry steamers, of a distinctive American 
type, are in service transporting cars for 
comparatively short di stances. Few of these 
boats, however, are capable of carrying more 
than a dozen cars, and in many cases the 
capacity does not reach that figure. Some 
of these vessels have cost as much as $200,-
000, so that it will be seen that a fleet of a 
dozen or more boats, such as some of the 
more important railroads operate, repre
sents quite an investment. Car ferries are 
also in service at some points on the Ohio, 
Mississippi and other inland rivers ; but 
they conform to the general type, except so 
far as they are of light d raught, d rawing 
in some instances only two or three feet of 
water. 

----. .•. ---
VACCIN E VIRUS-ITS PREPARATION AND 

ITS USE . 

Variola or smallpox is said to have found 

its way into Europe in the seventh century, and to 
have been almost continuously present since. It  
was a permanent plague, against which no one was 
safe. Queen Mary, of England, and Louis XV., of 
France, both died of the disease. So widespread and 
deadly were the epidemics in the first three decades 
of the eighteenth century that seventy-four out of every 
th ousand deaths were caused by smallpox. Helvetius, 
physician to the King of France, about 1 7 23 referred 
in one of his works to the " almost unavoidable neces
sity of undergoing it at one time or another." The 
prevalence of the evil led English physicians to adopt 
the practice of inoculation with smallpox in 1721 ; 
but it , was soon recognized that, although the indi
vidual thus treated usually suffered only a mild illness 
and escaped another attack of smallpox, the practice 
not only failed to reduce, but even multiplied the 

SCARIFYING A SHAVEN HEIFER. 

sources of contagion and thus indirectly increased 
the number of deaths. During the present century 
the frequency of the di sease has decreased wonderfully. 
In the five years extending from 1893 to 1898 there 
were but one hundred and twenty-six deaths in all 
England and Wales ; and from 1895 to 1899 there were 
'mt thirty-six deaths in the city of New York. 

bout 1768  a woman said in the hearing of Edward 
, � :  "I  cannot take that disease, for I have had 

J c itutific !lUtricIU. 
cowpox." It was a belief which, although common 
enough at the time, was held by most medical men to 
be based upon an imperfect induction from the facts. 
But Jenner, being a man of di scernment and reflec
tion, began a series of observations, and at last of 
actual experiment. On May 1 4, 1 796, he inoculated an 
eight-year-old boy with matter taken from a vesicle in 
the hand of a dairy-maid smitten with cowpox. So 
perfect was thi s vaccination that the boy was inocu-

GRIN D ING AND EMUL SIFYING THE PULP. 

lated with smallpox on the first of the following 
July without taking the disease. Two years later 
( 1798 ) Jenner publi shed his famous work, " An En
quiry Into the Causes and Effects of Variola Vaccinre." 
In the following year vaccination was introduced in 
the London Smallpox Hospital ; and in 1800 the prac
tice was begun in this country through the efforts of 
Dr. Benjamin Waterhouse, of Cambridge, Mass. 

I n  the early part of the century vaccination was 
effected almost entirely from arm to arm-a method 
which is largely followed in London to this very day 
But toward the middle of the century vaccine virus 
obtained directly from an animal began to be used in 
Italy. Althbugh first regarded as the whim of an 
Italian physician, the custom of vaccinating with 

COLLECTING THE PULP WITH THE CURETTE.  

animal virus spread rapidly throughout Europe and 
the United States. In most European and a few 
American cities there have now been installed labora
tories for the preparation and distribution of bovine 
virus. Many of the American laboratories have been 
patterned after the vaccine laboratory of the Health 
Department of New York. In order to show how 
v accine is  made, it is our pu rpose to describe in 

the present article the methods which are followed 

4 1  
at this admi rably-equipped New York laboratory. 

Until 1876 arm-to-arm vaccination was usually prac
tised in New York, the lymph being taken only from 
a primary vaccination vesicle of a child a few months 
old and only on the eighth day. But human lymph 

has always been objectionable, in that it i s  a possible 
source of infection of a most serious blood disease. 
In 1876  the city Health Department started a vaccine 
farm, and out of this has grown the present vaccine 

laboratory. This laboratory at present oc
cupies a three-story building of brick, the 
ground floor of which is divided into a stable, 
a receiving-room, an operating-room, and a 
sterlizing-room, and the second floor of which 
contains, besides laboratories for general 
bacteriological work, two preparing-rooms 
into which the virus is  received after it has 

been collected in the operating-room. 
The stable contains fourteen calf-stalls, 

having i ron posts and side guards, revolving 
stanchions, and removable flooring. The 
operating-room resembles a hospital oper
ating-room ; it has a cement floor, enameled 
brick walls, and contains merely the oper
ating furniture, a special table, enameled 
stools, wash-busins, and tables for instru
ments. 

The preparing-rooms are provided with 
hydraulic pumps, each connected with two 
metal pipes used respectively for suction and 
blast. The free ends of these pipes are dis
tributed along narrow benches at which the 
virus is  drawn into capillary tubes, and the 
tubes hermetically sealed. 

A calf before it is admitted to the stable is 
weighed, and its skin carefully examined. 
The body is curried and brushed ; the fee: 
are washed and scraped ; and the hair is 
clipped from the tail. While at the labora
tory the calf is fed exclusively on milk. Its 
condition is  noted each day on a card hung 
beside its stall. 

Placed beneath a window in the stable is 
a table of suitable form to which the calf 
i s  securely strapped. The posterior abdomen 
and inside of the thighs are washed with 
hot water and shaved-the first step in the 
preparation of vaccine. From the stable 
the calf is  led to the operating-room and 

strapped on the operating-table. The shaved abdomen 
and thighs are again washed and then scarified with 
superficial linear incisions made with a surgeon's 
knife-a process which i s  not painful and entails but 
slight discomfort. The calf  i s  now ready for inocula
tion. Into the bleeding incisions made by the knife, 
vaccine ( cowpox ) virus is  cartfully smeared with an 
ivory or metal instrument, after which the calf is 

returned to the stable. In a few days the entire 
scarified vaccinated surface is covered with vesicles, 
and from these the virus is obtained. On the sixth 
day the calf i s  led again to the operating-room anri 
laid on the table. The area is most carefully cleanse d.  
With a curette, a scoop-like instrument generally used 
by surgeons for digging out dead bone or morbid mat
ter, the vesicles, technically called " pulp," are picked 
off, deposited in a small cup, and weighed.  In the 

operating-room, and removed but a few feet from 
the table, a pulp-grinder i s  seated, whose duty it 

THE IN STRUMEN T-TABLE . 

is to emulsify the collected matter. Before him 
is a small mill comprising four glass rollers su

perposed in pairs, geared together, and turned by 
a crank ; and upon the rollers 60 per cent glycerine 
in water is allowed to drop from a burette such as 

every chemi st uses in volumetric analysis. As it is 
ground in the mill the pulp i s  emulsified in the glycer
ine. The hard pulp collects on a scraper and is  re

turned by the grinder to the top rollers in order to be 
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reground and further subjected to the action of the 
glyceri ne.  The glycerinated virus from each calf i s  
clinically tested i n  three i n sertion s on each of five o r  
more previ ously ull'.'accinated child ren. A s  a general 
rule 100 per cent insertion success i s  secu red.  During 
the tests.  which exten d over many days. the glycer
inated virus is stored i n  large, he rmetically-sealed 
tubes, properly labeled to i n sure i d entification. I f  
the results are favorable,  these tubes are taken to 
the preparing-room and emptied into small conical 
cups.  From these cups the virus i s  d rawn up i n to 
small capillary glass tubes, each tube containing 
enough virus for one vac c i nation. The ends of 
the tubes are then hermetically sealed with .1, 
blow-pipe.  I n  o ni e r  to ascertain whether this 
seal i n g  i s  perfect.  every tube i s  tested. 

From the prepari ng-room ,  the filied and tested 

capillary tubes are taken to a packing-roo m ,  where 
each tube i s  i. n sertell in one of the four grooves 
o f  a wooden holder shown i n  one of the i l lu stra
tions. The other three grooves receive respective
I y a l ittl e  rulJber tnbe. a llr>ell i e .  and a small wood
en spade resembling a toothp i e k .  Thus charge(] , 
the wooden holder is slipped i nto an eavelop on 
which di recti ons for using the virus anll the sim
ple i n struments lJy which it i s  accompanied . aI'" 
printe d .  Accord ing to these d i rections. the sur
face of the skin i s to be scari fier] with the needle.  
the ends o f  the capillary tube are to be broken 
off, the small  rubber i s  to be slipped over one 
broken end, and the virus i s  to be blown upon the 
wooden spade and thoroughly rubbed into the 
scari fi cation. These p r inted envelops and thei r 
wooden holders are di stributed by the Health De
partment to its various supply stati ons through
out the city and sold for ten cents each. 

The theory o f  the action o f  vaccine on the 
h ,; man organism depends ur,on the relation of 
smallpox to cowpox. The novel elements of 
Jenner's di scovery consi sted not only in inocll
lating his patients with cowpox. but in bolil l y  
declaring t h a t  cowpox was " smallpox i n  the 
cow." For his temerity .Jenner has been either 
sharply rapped over the knu ckles by h i s  contem
poraries and by many modern physicians. o r  ful
somely praised as one o f  the most brilliant of i n· 
vestigators. Thousan d s  of experiments have been 
made for the purpose o f  refuting o r  con firming Jen
ner's assertion ; but even to this day the relation o f  
c o w p o x  to smallpox i s  a l m o s t  a s  my steri ous to u s  as 
it  was to the physicians o f  Jenner's  time.  I n oculation 
of smallpox virus i n  the ei ghteenth century produced 
a d i sease which was extremely mild, and which f re
quently mani fested itself by a single vesicle at the 

TEE IiOLDER aND ITS ENVELOP. 

PACKING THE WOODEN HOLDERS FOR 

DISTRIBUTION. 

point of inoculation. In the early part of the century 
such inoculation was sometimes mi staken for vac
cination. Smallpox, i t  i s  certain, can be modi fied ; 
an d i f  cowpox be merely a modified and attenuated 
form of smallpox, the p rotection which the former 
affords agai n st the latter i s  comparable to the im
munity conferred by many other i nfect. ;  )us d i seases 
which occur u sually but once.  Cowpox � �  an infectious 
d i sease which i s  found not only in milch cows, but in 
other animals a s  well . Jenner himself traced cow
pox back to the " grease " found on horses' hock s ; anfl 
.. grease " was sIH'ef'ssfully u sed by Jenner and many 
continental physie iaus for vaccinatin g  purposes. At 
the New York Health Department Vaccine Laboratory 

J c irn t if i c  �lUtriCan. 
i t has been shown that vaccine virus can be collected 
from horses. pigs.  rabbits, monkeys, guinea-pigs, sheep, 
goats, and white rats ; while attempts to inoculate the 
d i sease in dogs. cats, and mice have so far failed . 

The d u ration of the i m m unity secured by vacci
nation varies considerably. Rarely does a single vac
cination give immunity for l i fe. Su sceptibi lity re
turns between the seventh and tenth years, a s  a 
general rule.  A second vaccination may, or may not,  
give immunity for the remaining period of life,  Sus
cepti bility may return again and again. But widely 

FILLING THE CAPILLARY TUBES, 

a s  the effeels of val'ei ne inonl lation may vary, i t  is 
certain that an attack o f  smallpox i n  a vaccinated 
person is generally milcl e r  than i n  the unvacci nated, 
a n d  i s  rarely fatal .  Failure o f  vaccination by active 
virus means merely that the person vaccinated is .  at 
the time.  i m mune, but tells absolutely nothing of the 
con d i t i ons which may prevail a few months later. 
Sometimes suscepti bility to smallpox returns in a 
year after vaccinati on.  Even an attack of smallpox 
i tself.  contrary to popular belief,  does not always con
fer total immunity,  

.:\ t h {� n �  O bll'P I· ,' a t o r y .  

The Annals o f  the Observat ory of Athens have been 
recently published in two volumes lJy M .  Demetrius 
Eginitis,  D i reetor of the Observato ry.  T h i s  establi sh
ment was foun ded,  184 3 - 1 8 4 6 .  by the l i berality of the 
Baron George Sinas, consul from Greece to Vienna. 
I t  has unde rgone many vici ssitudes during the latter 
half o f  the l'entu ry, and the regularity of the ob serva
tions has been many times comprom i sed by the events 
which have oeeurred in the peni nsula.  The Observa
tory was completely reo rgan ized in 18!l 0 and plaeed 
under the di rection of M.  Eginiti s ;  since that time it 
has worked regularly and rendered great service to 
Greece and the neighboring regions by its meteorolo
gieal anti sei smic obse rvation s. The result of this 
work i s  contai ned in the present vol umes.  The first of 
these ("ontai n s  a long stll(l y  of the c l i m ate of Athen s ; 
the author has l'olleet€ <i , verified and eOlHl ensed the 
ancient observations an(l those of the last fifty year s ; 
the fi rst fou rteen ch�pters thus relate to the barome
tric pressu re,  temperatu re.  winds, rai n ,  etc . ,  as well as 
optical phen omena ( halos,  rainbows. etc. ) ,  and to the 
temperature of the soil an d sea. The portion o f  the 
work relating to observati ons rroper includes a de
scription of the meteorological in stl'llments of the Ob
servatory an . .  .o f  such obse rvati ons made at Athens i n  
1894 a n d  189 5 .  T h e  second volume contai n s  a n  i m
portant memoir upon the ancient observations of 
meteorite showers. The author finds that in the works 
of Nikephoros,  Theophanes and Kedrinos,  mention i s  
made o f  three meteorite showers which h e  fixes a t  7 5 2 , 

5 3 2  and 5 58 of .the Christian era. The circumstances 
which accompanied these shower s  i n d i cate that they 
belonged to the Bielides.  and this hypothesis is con
firmed by our lm owledge o f  the periodicity o f  this 
gro u p .  But the cl ifferent showers d o  not appear to 
have belonged to the same group of meteo rites ; those 
o f  G 3 2  and 7 5 2  helong- p robably to

' 
the same fragment 

of the B i ela ('omet.  other than that which gave ri se to 
the shower of 5 58. i n  the same way that the Bielides of 
1 798 and 1 838 seem to belong to a group o f  corpuscles 
d i fferent from that p ro(iucing the showers of 1 8 7 2  and 
1 89 2 .  This confi rms the i d ea of the author as to the 
slow di saggrpgation o f  thp Biela ('omet.  The second 
p art. o f  the volum'e contai ns observations upon meteor
ites,  meteorologieal observations made at Athens i L  

1 8 9 6  a n d  those u p o n  earthquakes m a d e  i n  Greece from 
1 8 9 3  to 1 8 9 8 ,  

-------------4.�� �.��.�-----------
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One o f  the interesting points brought before the 
Congress of Medicine at Paris was a new method 
d i scovered by Dr.  Ladislas Deutsch, o f  Budapest, by 

which the origi n  o f  blood-spots may be recognized ; th i s  

w i l l  n o  doubt be of great value i n  legal decisions. 
Recent experiments have shown that i f  ceUs of a 
definite nature, such as the red globules of blood, are 

i ntroduced into the o rgan i sm of an animal the 
serum of this animal acqui res the property of 
destroying these speCific elements,  becoming thus 
hemolytic,  according to the term used.  This sol
vent power is specific, and the author proposes 
to take advantage of i t  in the medico-legal d iag

nosis of blood-spots. This d i agnosis has been 
one of the most difficult p roblems ; the red globules 
o f  mammals could be separated from those of 
hirds,  b u t  owing to the small variation in size 

.those of the d i fferent mammals could scarcely be 
separate d .  With the use o f  hemolytic serums the 
d i agnOSis now becomes quite easy. I t  is only n ec
essary to take up the stai ns with salt water ( 9  
per cent ) and add a few d rops o f  the d i fferent 
seru m s .  The serum which d i ssolves the mos� 
rapi dly the globules in question,  that is, in a few 
m i nutes, indicates exactly the origin of the 
globu les.  Thus.  sllpposing that accordin g  to the tes
timony of the accused the spots come from a sheep, 
i t  only need be observed whether the corresponding 
sen; m  for such globules d i ssolves i t  or not ; i f  
s o ,  t h e  origin is  determined, i f  n o t  t h e  trial i s  
continued by treating another portion with the 

. serum for human globules,  which i s  easily obtained 
by immunizing a laboratory animal ( rabbit, 
guinea-pig. etc, ) agai nst these globules, This 
latter serum. by d i ssolving the globules of the 
spot in question,  show clearly their human origin. 
This d i agnosis i s  easily made and appears to be 
certain in its results. It is only necessary to be 
provided with the serums for most of the common 

animals and for human globules, and with a dozen 
o r  more serums i t  i s  easy to determine in most cases 
the origin o f  the blood-spots. 

• • • • •  
The (� II I' r e n t  S II I' I, l e  ... c n t .  

The cu rrent S C I'I'LE �l E :\ T .  No.  1 3 0 7 ,  i s  an unusuaily 
attractive number. " Electrical I llumination of the 
Pan-American E xposition " is accompanied by a num
her o f  engravi ngs. . .  The Telegraphone " is by V. 
Poulsen, . .  Contemporary Electrical Science " has a 
number of short notes. .. The Geological Society of 
Ameri2a " i s  an abstract of the papers read at the 
meeting of the society,  and i s  compiled b y  Edmund O .  
H o v e y .  " Recent Science " i s  by P r i n c e  Kropotkin .  
The usual T r a d e  Notes and Receipts a r e  also pub
lished. Prof. Robert H .  Thurston ' s  i mportant paper 
upon the " S team Turbine : Steam Engine o f  Maximum 

SEALIN G THE CAPILLARY TUBES, 

Simpli city and o f  the H i ghest Thermal Efficiency " is 
continued i n  this issue.  

C o n tent�.  
( U lustratert a.rticles are m arkpd w i t h  a n  R.8t,erisk.) , 
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RECENTLY PATENTED INVEN T IONS, 8epa l'ate stem-c u t t ing devices. :Nevertheless 
_ 

the inventor prefers to employ rotary cu tters 
AgrIC u l t u ral Illl p l e llle nts, to sever the stems. 

ClT L'l' I YA�' O R  
_

A:\,D }
,
t � R R O :Y.-�I I CHA"] L  S C I S S O R S .--J O�ATHAX B.HJGEH, �Ianhat tan, 

S:\�ITH-, � sotln, " a sh. I hIS  agl' lcnl tll l'al mu- Xe w  York e i ty.  The shanks of the SciSSOl'H
c ll l �e 

.

W I l l  a e t  .a s  a we
.
ed-exte l'�inatol', Pu �- l lJln des are eonnec ted hy a spring \Vhi(' h

. 
acts as 

V:1' IZP1': �nd "uHl vator. rJ he maclllne has a se- a handle and ll onna l l y  holds t h e  h l a (}ps apart 
r IPS o � t l'am�� ('oup1ed t oge ther . so t b�t they or in a position to receive an obj P(' t .  'rIl e 
may Yield.  'l lie frames are prOVided w it h  ve r- blades may be 'lu i e k l y b rought i n t o  c u t t i n � 
t i ea l l y - a dj n s t Hble <aster-whee I 8 , serving to action by ' pres8ing t l;e end portions of th� 
r egulate t h e  depth to which the shovels e n ter spring toward eaeh other.  
t h e  gl'o n n d .  An al ' l 'nng-ement of shoYf"ls u p\ln 
the V U l' iolls f'f'ctiOllS is  p l'oy ided. by ,vhkh P I PE-'YHI'� � C I I .-ED W I X  F .  C O �I BE R, SeI-

tIlt). grou nd i �  0 ffp(' hl a l l �' ( " } p a l'pd of wPpfl s .  The ld l' k.  :Mani toba, Canada. The vipe-\v t'en('h eom
d nl f t  ('an be (lu i dd ,v  s h i f t p d  t o  t h e  righ t o r  to p l' i 8 e s  a fixed j a w  having an i n tpgl'al arm 
1 hp h'rt- to lu-,pp 1 11p  i m p l p llwn t s t r a i gh t .  ps-

pxtending reunva l'(lly, and a moyalJ I e  jaw V i v 
ll('d a l l y when \york i 8 to be perfurmed u pon o tt'd on t he Ji xetl j a w . A c U lll - l f' vP l' is  
a � l i l l side.  fukl'umed on the a r m  and engage::; the movable 

Boilers a nd :F ll r naces, 

A � H - P  .. \ X.--"" I LLL\31 N . .. \ x [nm fo:()X • •  Ja:-:pf'1'. 
Tt'lln. The a s h - p a n  i s  so lll ade t h a t  it (' an l.H' 
( ' (mvenip n t l y  l l undlpd without fp<u' of a('e ideIl
t a l l y sp i l l in;..; its ( 'on t E' n t :� a n d  w i t h ou t  per
m i t t i n s;  dll � t  Ullil sparks to fiy \v i t h  t h e  w i nd,  
l1' he novp} f .'R  tllre of t h e  constrll � t i o n  i s  a 
('o y e r  which is ti tled w i t h  devi(,es removahly 
engaging the pan and by whil'll the pan may be 
carried from nnp p l a�'e t o  another and the ('0\'<'1' 
d i RE'ngn ged \"hen it is dedred to empty the 
pan.  

FFR:\,A C E .-.JOH X  L. 1': :sLIx, Ch ieago, I l l .  
On opposi t e  s i des of a e o m bustion-('hambp l' gas
i!.ues are a l'ranged , I n dependent fi i'eboxp� are 
p l'ovided fol' these gas-ft'_I Ps,  \vliieh fi l'f'boxes 
open. into t he n�at' en(is of the ftups so that the 

j a w  t o  swing it t o w a l'(l tlie fixed jaw. The 
('am-lever is opr-rated b,\' a handle. Dy means 
of this wrench a pipe (' a n  be fir m l y  g r i pped. 
The- jaws ( 'an he adj u R t e d  to a(,(,ommodate 
p illt'S o f  d i ffe rput sizes.  

�LI.T U l X  A : - W S I'.i C I-J-ILi:\,1l C L E.\ :\ I i'W 
� m ( ' IIA:\, I S �I FOIl TYl'E - H E TT I :\ ( ;  :\IA
( ' II I :\' E S . ---j).\\, w A. I I E X S ! , I' '' .  Y i cksbu rg. � I i " " .  
I t  i s  t h e  p u rlJose of t h i H  i n n � ll t i o n  to p l'ovide 
lllPans hy w h i ('h thl:' tYPE'-lll U t l'i<'es and RJ)3 ('f'
bands \v i l l  h',� automa t i e a l l y clt'au('{l dur ing 
t h e i l' ordinary U'avpl  t h rongh the l i n o tyve.  n;v 
thus k('('ping; the m a t r i x  and spa('e-ballds dean 
tht' np('essity of f l'Pqn P ll t l y  rpne\ying thf'm is 
:1, o i (i l--'d .  Opvm;;; ing lliH t I' ix-l)l 'usIH ' H  a re lo( 'utl::d 
. 11 V (-' l' t i l Ul a l i llt::'went w i t h  f j' le  (l i sd13 l'u;<' -po tll l 
of t h e  m a t l' i x-bt"' l t ,  so t h a t  t h e  m u t ri ('PS dis
( 'har�'( d fl'Oln t h e  lwI t  w i l l  fal l bpt\vppn the 

, b 1"llslles and will  thUR be c leaned. 
produ('ts of combustion frum the fi reboxps pass l X T E H I·� HT-CO�I l · I · T I X U- �IA( ' I I I X I'J .-LxH.s 
into the gas-fiues a t  the rpal" ends, i n  ordpl' � I .  LA x IH .\' n ,  U l e n \vood, � I i n n .  ::\11' .  Landing 
t h p n  to travel forward and pass into the for- h a s invented an ingenious m a c h i n e  for eom
ward end of the combu s tion-l'ham bf' l'. A nl i x- I J u t ing interpst and l i me. By its  llPans an 
ing device i n  the real' p o rt ion of th e  ( 'ombus- I opel'at :)l' �'a n readi l y  �g-u re the in tpr�st on �'a l' i 
t ioll-chamlwl' serves t h e  l> u ]'J I()�e o f m i x i ng t h e  ous prIneIpals at "al'lons rates and f o r  varlOllS 
p rodu c.: t s  of ('o mbustion from the gas-fi ueH, ! t itnes, and aHcertain the t i m e  ( nu mber of days ) 
Any k i n d  of fUf'1 (E' d i ffe l'pn t k i "ads of fuel  I ,  bet ween two g i ven dates. rrhe i m p I'oved m u 
�an b? u s e d .  C o l d  a i l' iH  pr eyen J ec1 fnnn strik- ' c h ine c.an also l)(' u sed for solving-, at least ap
ing thE' b o i l f-' l' \ylwn tIl(' ('llargillg-U() O l'S are I proxinlately, val'ious oUlP!' problt'llls, such as 
opened for intrudu c i n g  fuel.  fintling the time during w h i c h  the i n t erl'f4t on a 

B O I LE It.-rrH ()::\I.\. �  p, CO X X l'�LL Y, .J ersey gh 'Pll p r i nd iJa l  w i l l  l)('( 'ome e q n a l  t o  a gi 'len 
C i ty, X . . 1. rrlle b o i l e r  llas ,a steam -eompart. amonnt at a gi Y(,Il �'a f(�.  
ment p l'O y i ded w i t h  a m a n l: o l e  i n  i t �  top ; a B O U I :\' U -:\I'\C I I  I :\, K  . "-' L L I .D[ H. AHR.\)I H, 
WH I (, I '-(' o m pa I't Hl en t ; and l u iX'):; COllIH"'(' t i n g  the POl' t l anct O n' .  rl'o pro\" i d e  a llHlchine f o r  
c o m p a r t m E' n t s  w i t h  each other.  rrhese t u b e s  boring i n t o  \VOOU w i t h o u t  danger of dogging 
are eu rvpd t o  p p r m i t  thpir l'Pllloval t h rongh 01'  l) l'p uking t h e  t o o l  h ; t lw IHl rposp of thh; in
i he munholp.  The 1>O t t0111 �)f t h e  stpalll -('olll - v p n t i o n .  Tlw nla(' h i n e  ( 'o m p l'isf's a l' PyolubIe 
pUl 'tnlPnt and the top of t h e  w a t p l' - ('otnpal't- bO l' ing-tool having a h o l l o w  shank at t lip for
m��nt are dished toward ea('h o t h p r : and t h e  ward end of whkh a bi t is ( 'aITipd. F ro m  the 
Plu1s o f  the lubes e xtf'IHl a p P l'o x i m a t p l y  a t  boring-tool a s t a t i o n a ry d i sdu l rg-e-pipe lpads.  
ri.g' h t  anglpR to t h e  top a n d  hottom. Hattle- I n  o rdel'  to d nnv  the ehips 0 1' (' u t t i ngs longi
p l a t e R  defiect t h e  sllloke a n d  gasl:�s. T h e  t u o i n a l l y  th rough t h e  t o o l  a n d  (' onvpy them 
hoiler has a l a rge heat ing-surface, 'l�he means away t h l'ongh tlH� dhwhal'g(�-'pipe a fl u i d-
1'ot· l'ono Y ing a defe(' t ive boi ler-tube w ith·:)u t  'p re):;s u l'e p i p e  is uHPd \vh k h  ('l'P utps the ne�es
d b tll

.

I 'hi

.

ng any o f  its neighbors are note

. 

- , S U !'Y sll(, t i o n .  By t h e  a r rang-N n p n t  des(, I' i b
.
ed 

worthy.  the chivs fi re l'emovpu from t h e  bO l'e a8 qnick-
p ( ) n T A B L I'� S T E A)I _ G E X E HArrO It. _ J o- l y as formed : and. ('OnSP(lUpn t l y .  t ll P re is n o  

H E l ' II R C I I O E T T L  AX!) C H H I S T LL',  JAEGE H, ! danger of tIw boring-too l ' s  be�onling (' } ogg(�d., or 
B rooklyn.  Xew York i' i ty, rrhrough a b o i l e l' a I bent, 01' brokpll. 
vp l" t ka l l .,·-d bpnse<l til", passes. A j a ("ket i n- ,  WA S ll l :\, U-�L\(, l I l :\ K _ C.U,EB T .  ItE ,mE H , 
(' l mH' s  the boi l t' j· .  A t i t s  lower pdge the j a ('ket �tewal'dson. I l l .  The wash i ng-madline has a 
hus a s k i l' t  w h i c h  1)I'oj l::'(' t s  IJPlow the bo i l p r .  !I p l u llg"pr w h i c h  (' reates a �m ction t h rough t lw 
F rom the . U P IW l' p a r t  of t he b o i l e r  a tube do t h p H  so a s  to aC ('Pit' l'ate the p r o c e s s  of wash 
�)uRses wIE(,h H e l' YeB the p U l'pose of COIH111('t- i ing" t lH' lll . The p l u nger works in a pan and 
l Ug aw a y  t h l:':  s t p a m .  The t ube pxtPIH 1s down- ('ax l'i p s a u u m bel' 0 1' rigid s t l' ips.  w h i c h  SPl've 
;Yard . lJE' t ween tIlt' bo i l Pl' and

. 
t h e  j �l('.ket and i as lJ'.,' a h-'i 's  for t h e  c l o tlif'8.  The p l u n .gop r . whell 

IS ('o Iled
, 

b p l o \v t h e  hottom of the b,} J l e l' and 
I fo l'cl:-'c1 dO\Yll Wa l'd upon the elotheH. p l'PSH{lS thpm 

t �l<'n proJe (' t e d  � hrou�h the �lle and heyond I t .  I ag'aill � t  the bo t t o m  o f  t h e  p a n .  l ' lm n  t h r- r e t u l'n 
rJ he genE' ra t o r  I S ueslgned fO l' the p u rpose of : of t lw p l n ngP l' . a s u (, t i o n  i s  (' I'ea t t' d  w h i t-h t E'llds 
sllpe1'll e a t i ll g'  siean1 f o r  dOOles t ie ll Rl'S.  The 
i ll n� n t o r  has �ho\Yn i n  h i s  p a t e n t  o n e  u s e  to 
wll i('h h i s  i n n' n t i o n  ( ' u n  be app l ied, namely,  

rna t p l' i a l l y  t o  ussixt  i n  t h e  1 ) l 'O( 'PHS of e l p a n i n g  

tht-' d o tlws.  TIlt'  p l u ngpr keepH the watpr i n  
eons t an t  d l'(; u l a t ion� t h e  elt-'aning of beer-p ipes. 

H I LI. T-S I I A I' I :\ li �Li(, l I l :\, K-;\I.\ ln A. C nr -
O l L E H-Ft·!t:\,AC K·-WI LLLDI F .  BJ-; E c ln; l(, I X " .  �lalllia t t a n ,  ]\'ew Y o r k  d t y .  On a s (Pam

( ' I p \'pland, O .  The gasps a r i s ing f l' 0111 t h e  fupl 
b u rning' on t h e  grate are minglpd with a i l' .  I n  I b a s i n ,  a })Pl 'foratpd die is p I a(·pd. 'Y U h  this  

. . . . . . } )prfol 'at('(l die a movable d i e  COll( 'ts  to h o l d  a t l i l ):; m H nlll't'
. 

pe rfe(' t ('o rnuu s t wll IS InS ll l'P(l I n , h a t .  B v l'PH SOn of t h i s  (,<HH' t ion.  t l w  h a t  i s  suu-
t lH' ( 'omull . s t lO n·dIamuer. a n d  thp slllOl.;:e ('on- 1 . ' , • 

s l l llw d .  T h e  a i l' w h i c h  iH ft'd to t h (' '>"usps h a s : 
.I :' d P d  to t I l t' �.l (' t lO ll o[ Hh'um d U l' I n g'  t h.(' ( 1)('l 'i� -

. . ? . I i 1 0n o f t ll P (l I p s ,  to l'l'lHlpl' t h(' m a t t- r I a l  s n th -IH'('U PH· Y lO \lS
.
l y  h e a i t'd, aud , 1:-3,  tlH' r,l'J.() !'P, I I I n , ei Ptl t l y p l i a l l l t' to l ie l 'pad i l y  lll ohlp<i or ) 1'('ss('(1 .  p roper (,OlHht IOn t n  ):;P('U l"P h l o'hl" p ffi ( ' ) P u t  ( 'O l ll - . • 

I 
t t " I I ' I '  1 :- '  .. \. ( ' l'own·(lIP IS IllOlil l t p(i to move i o w a rd ulul 
HI S  ' lOll .  o l' l z o n t a  (' l L'('lI at lng - t u bl:-' s u r p  ( '011- from t l H �  fi r s t  two d i p s  t o  f o r m  t h e  (TO W n  o f  

l lt'<' i ed w i t h t I l (' boiler.  whkh t l l lH'H S(' I ")"O in thp I l :1 t .  rr h e fi rst n U llH' d dieH hun� ('(,!l t ra l  
n nlea�lI l'e to 1>1 'ote(' t tI)(' s U 1'fucPS of i h p fu l'- OllPn i ngs t h rongh w h i c h  the crown is enabled 
n ae c-wa l l s  against the h igh heat of t h e  ('Oill- t o  puss, 
Imstion-gases. 

Electrical A p l.arat ll s ,  

'l' E I,EGR.\PII Oil T E LE I'II O:\'I'] CALL 
�l ECHAN l �DL�-E D(}.\'I{ E. �.\ L I S B T� H Y ,  C h icago, 
I I I .  rrhis improvement i n  tpleg-raph and lele
phone c a l l  dpviees comprisPH a simple mechan
IHm for releasing the l)l'pak-wheel o n  an upward 
rnovement of the receiver-SUl) }Jo rt ing ann. and 
also for locking the arm i n  its upper posit ion 
and releasing i t  after the rotation of the break
wh�el.  The winding and relea,ing of the c a l l  
nreehanism ean be aeeo m p l i shed w i t h o u t  re
moving the receiver or distu rbing its support
ing-arm .  

Mecbanh'al Devices. 

'l'OnACCO-S'l'E �L\I l :\' G  �IA(, I I I :\,E .  - !\IIL
'1'O X  C. RAUGHAX, Barton HeightR. Ya. �rhe 
body of the leaf i s  seized and held by one p a i r  
of b e l t s ,  t h e  runs of w h i c h  are i n  e lose p rox
i m ity, so that thp�' may feed the bod.\' of the 
tobacco leaf length wise bet ween them. A long
side this fi l' s t  p a i r  of belts i s  a s e c o n d  p a i r  of 
opposing' be l t s .  adn v ted to [pp(l the stenl 
I p ngtlnv is(' bC"tween them , T n  Ow- oppration 
of the m n e h i n e  under ccrtain c i l' (' u m s t  anees, 
tlw n l'l 'nn�'pm(,ll t Whf'I'0hy t llfl lwl 1 s  for ( 'Hl' l 'y
i ll g t 1 1 1 '  b, )fly o r  t he 1<' u i'  :l I'P ( ' :1 1 1 s,'(1 to <l i V(, TgP. 
" ] 1('1':1 tf'S to s t r i p  the ;.; t PI1l fro I I I  t hp hod" o f  
t he l e a f  w i thout t h e  neepss i t y  o f  empl()�' ing 

S I I AF'I'-BK\ ' i l l i\ G  �IAC I I l N K  - ,T.ums N .  
(' n .\l" r .\ X ,  �lem[Jliis,  T e n n .  I t  i s  t h e  p u rpose 
of the inypntion t o  p I'ovidp a ma(, h i n e  for 
bpIH1ing" ('a r r i age 01' buggy shatts of d i fferent 
lengths aud thid{ne�s. and also fo1' bpnding 
shuft-Iwels of d i ffel' e n t  length and (' U I'Yatn re, 
n nd at thp s a lllB time t o  pel'furm tlIP wO l'k in 
lps� t i m e  than has lUHl a l l y  been 1'eq n i n'u fOl' 
tlIP purpo:-:e.  B,v meanH of t h i H  machine two 
shaftH a re bent s i m u l t aneously ; and the heels 
a I'e fO l'lllPd on any requ i reu radius.  TIH� t i m e  
requ i 1'ed f o r  bending a s h a f t  i s  abo u t  one 
m i n n t p ,  

S 'l' A I'L I :\ Cl !l E V I C K-JOBX C. L A R Y ,  C l in
tonv i l le ,  K y ,  rr h i s  dpviee i s  uRed for the p n r
l)o�e of selting 8taples in p o s i t i o n  to be d l' i\'en, 
espe<' i a l l y  i n  w i re fpnee ('onst I'uetion.  and for 
fi xing the staples i n  p l a {' e  \y ithout the posKi
b i l i ty of in .i ll l' ing the handR or the fingers.  
rrhe devi('e ('a l'l' ips a n u m ber of :-:tapleR of any 
(lesi l'ed s i z e .  w h i (' h  stapleH are de l i  vel'ed one 
after the o t h e r  t o  t lw fi x i ng- sP(· t i o n  of the 
(ie) iee and H lltoma t i <-ally plaepd i n  position to 
be (l rivpn . rrhe s ta p lps may be p l f u'pd in any 
desired quan t i ti e s  on a magazine O J'  c o l ll:�(' ting 
devicp.  from which t h ey are quiekly t l'�ns
ferred to til!' se t t i n g  dey ice i n  the field. 

E X l l I n I T L, o- J) 1'� V I ( , I1� . --BEnxIL\'Hn rr UOP I' .  

�rn n l i a t l n l l ,  X l ' w  Y o r k  ( ' i t y .  T h i s  ("'xh i b i t ing 
d p d ('p i s  to hp 1 1 H('(l f o l '  ad\ 'PI ' j  ising and for 
o t h e- r  p n l'posPS,  nnd i s  ] ) I'o\'idp(1 w i t h  mCl'h
u l l i :-; lll of impruved (.'oll ::; t r u c t i u n  by wI1 i e b  a 

s t r i p  of material,  carrying a series of adYer- 1 
tisements or other matter to be exhib i ted snc
cessively, is moved intermittently i n  one direC'- . 
tion and then can sed to travel intermittently 
in the opposite d i rection. The intelTuptions 
or stoppages of the moyem�nt are long enough 
to permit the reading of adverti�ements.  

lUetalIurgieaI AI.parat u s ,  

O IlE - S E I'AltATOH. - Ar-GGS'J'llS C .  HAR
"1' 1':'. ( -:- .  (;alpna, Kans. T h i s  separator is part ie - I 
u l a r l y  a!lapt!'d for the t reatment of lead and 
z i n e  oreH, The ore, m i ngled sand or ore, gangup 
and w a t e r  aye d('positcu. upon a rotary tablp 
,ill!! sll l'pad o u t  so that the hf'aviest material 
l 'Pl1l a i ll :-3  npar lhe e(�nter. Canvas swepps pack 
and :-;p l'(,�Hl the material  e\'Pll l y .  A n  adj n s t 
able s c ra p e r  t a k e s  u p  f r o m  t h e  t a b l e  d i fferent 
gl'adps of nl u t e l' i a l : and b;v the h igher o r  
lower adj ustment o f  the scraper any des i red 
q n a n t i t y  O l' gl 'Htle of material ('an b� renl OYP(} 
and depoH i tpd i n  RelH1I'ate re('pp ta(' ]ps,  � ovel 
tll('('h n n i srn i:-: p l'ovi dNl to adapt t lw R('rapPl' 
thus to deliver i n t o  sepal'ate reeeptaeles, 

:\IAC I l I i\ I'; F O R  C O L L E C T I :\ U  I'Im C I O U S  
�IETA L H  F lt O �I I U  \, E H -B E il H .-,r.U I E H  H . 
I )AK E ,  )ler l' i l l ,  'Yi s ,  rrh e  ma('bine comprises 
a frame i n  wllieh a shaft i s  mann ted. A 
e U l' l'PlI t-J)ressu l'e whee-I  is a t  t ached t o  the 
shaft, the wheel having laterally-swinging 
bladps and being' adapted to be l� n t i rply sub
nH' l'g'pd, From the shaft an pndless (' arrier is 
operH ted on \vh i e h  bn('kp�-s are carried,  The 
buel\:e-t-( 'al' r i P l' iH  spt i n  motion I),\' t h p  eu rrC'll t 
wheel s.  rr h e  lHlekets seoo}) u p  the s a n d  ('on
fa i n i n g  gold or other metal a n d  urpo :-:; i t  i t  in 
the slu i('e. The w a t e l' fl owIng t h rough the 
s l n i ('(� c a r l' ies t h e  sand and gold. t h e  sand 
bf'illg dis( 'harged at t lw o u t f' l' en-d o f  the s I n k e, 
w h i l e  t il e  gold settles in the pocket1 at the 
bottom of the s l u k e .  

GOLD - G ItA] ) I NU A � I A ULUL\TOn. - AT,
F { ) X S O  �.  nAL[)I'�':-;EIHW, ::\Iexico, l\lexieo, The 
nbje('t of the ma('hinp i s  t o  p rodu('e a I.' u rrent 
of pulp o f  ll n iform and eonstant veloe i t v  from 
tlw fi n::t rp('pp t a (' } p  to the IaKt, and �� l so to 
fad l i ta t e  the deposit  hy gl'avlty o f  the m ineral 
pal't i d E' s  a t  t h e  bo'ttOln o f  paeh l'C'cppta<' ie ,  
'Yr.u s  the l lPaviest part kips are to be (]pposi ted 
i n  t lw fi rst 1'P(, pptael e .  the I i g-h tpst 01' finest 
i n  the la,t.  The ('ll lTent of [lu l p  i s  paRRed 
th rough a g'l'adn a l l y - i u (,l'Nlsing body o f  water 
a s  it t l'Uve l H  from recep tacle to recep tacle.  The 
agitation of t h e  w a t p l' i R  most v i o l e n t  i n  the 
fir�t receptacle and lea,t apparent i n  the last. 

Hailway AI.pliances. 

11'UOG-,-J.\ � r B S  HAUHY, Gal veston, Texas . 
R i tuated a t the onter sides of crossing r a i l s  
are c h a i r s  0 1' h l'aee-blocks. U-bol t s  ex tend be
hveen the c h a i rs and pass under the rails.  
A con nec t i ng-plate is  fastenp(} t o  t h e  l'a i l �  
iJPneath t h e  clt a i r s  a n d  extends f r o m  o n e  U 
bo l t  to t h e  o t liel · .  I t  i s  c l aimed f o r  t h i s  con
s t nH ' t i o n  that i t  i s  m o re sec ure and durable 
than that a t  p resent employed. 

(� lt A I :\, -!l O ()It.  - .TO H E P H  R BuowN' AN'D 
l I "' X lt Y  I I .  \\' I X '1''''1< S .  Victoria,  Kans. 'rile ob
.kct of the inypnt i011 is to provide a door for 
fl'eight-ca l's which is upsigned to p revent leak
age of ,!.!Tain. A novel fastening is  empl oyed 
('ompl ' i:-:ing deat WIth an overhangi porlion, 
t h e  i n lH ' I' fa(,e of w h i c h  is fO l'lned \vith t l'ans
Y (' l 'se rihs f01" engagrment by the grain-door 
t o  hold one pnd i n  p l a ('e.  rrhe cIeat i s  fast
ened rigi d l y  to the l'u i l way·car a t  one side of 
t h e  clo( ) I· -opening. ..-\ b a l' i s  ar rangpd at 1 he 
o t h p l' �id(' o f  t lI P  door-open ing and has i t s  
lower e n d  tll m e d  I n  ( P l' a l l y  to form a foot. A 
kpppe l' iH faHtened on tlU"' fl o o r  of the cal' loose
l y  to t'(,('p iv(' tht� foot of the bar. Thf' u pppr 
end o f  the hal' i s  drawn towul'd th(' ea r-body 
to e l a pl}) the grain-door between lhe bar a n d  
the car. 
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Uarner AvenllP, B u ff a l o ,  N .  Y .  The hame
fastener i s  dps ignptl for quickly and Hecurely 
( 'ouned ing the l ( ) w P l' end):; of the hame sec
tions abou t tlw eollar \vith a t ightening action, 
and i s  i n tendp<i to hp u:wd i n  connection with 
an;v of the o rd i n a ry forms o f  harnes. rl'he 
hame-fa8tener is  made i n  three parts.  One of 
the end Bee tions i s  made w i t s  a l arge. u p ·  
t u r ll P d  book, opening IIp\val'dly a n d  ('ontain i n �:r 
loc k i ng deykps. rrhe middle section is formed 
w i th a ('oncavp seat fitting up aga inst the 
l o w p l' ('onnx ,ide o f  the hook and co-operating 
w i t h  lo( 'king deviees.  

Y E l l i ( ' L E - i l l·;A( ' I I .--} 'I·;'1'I'H( S. WI'l' H I KGTf' X .  
H l a d( .  '''yo.  Thp i m p roved I'p�l c h  rocks readily 
i n  the fl'on t a x l !:' .  and a l lows a wheel to IJ3SS 
O Y P l' an obst r t l c t i o n  0 1' t o  drop i n  a hole 01' I 'llt 
w i thou L hrf' aldng o r  twisting the reach o r  
( 'ou p 1 i llg--p o l p .  . E i t lw l' (l n d  of t h e  v e h i c l e  may 
he t i pprd over \"ithout  inju ring the other end 
of t h e  )'('a(' h ,  rrh e  (� l'aft of lhe veh icle,  more
O V (' I·. i s  l ig-ht ellE'd.  s i n ('e t lw l'e i s  no frict ion 0 1' 
hinding on t lw I'(,H(' h ,  rrlw axlp is not weak· 
Plled ; bl�('ause no hole i s  employed for a king 
bolt.  

IUiseel l a n e o u s  I n v e ntions, 

E A n T I I -A l �(j E IL �. 'YI L L L\ .\r B. n [ H S()� ,  
Morri l t on,  A r k .  The inven t i o n .  briefly de
s (, l'ibed, ('O tl1 I ) 1 ' is('s a ho l low c y l i n d r i c a l  b� l' ing
head, i n  tlll' b o t t o m  w a l l  of which an inlet
olwning i R  f O l'nwd. closed by a goa teo  A scoop· 
l ikf' excaYa t o l' -hi a(te extends below t h e  bottom 
of the- hea d n t onf' side of t he opening. Teeth 
are p l'ojee ted from the bottom of t lLP hor ing· 
head to lo( )spn soil subsequently cut by the 
f'xcavatol'-hlade. For a d i ametrical enl arge
mpnt o f  the h o l e  hO l'e(l by til("' t'xCUyutol'-bJ ade, 
a countel'-bo ring attadlmrnt i R  prov ided. A 

handle rod or bar is adapted to rotate the 
boring-head a n d  alRo to OT)en and ('.ose the 
gate. Tlw ('on n t p l' -hoJ ' ing' df'"\'ice i s  openea and 
closf'd f l'om ah()v(:� the s u rface of th2 earth, 

l'IW( ' E 8 S  O F  WA R l l i :\' G li A S .  - I e rrAun 
E.  P I P l' I ! :  x x v  O T T O  Ii' .  TIL\. c n .\rAN X ,  K i e l ,  Ger
m a n y .  The p l'Psen t invputioll relatf's to a P I'O
('('SK [or t l'pa t i n g  i l 1 n m i n a tin�-g'aR o iJ [ained from 
('oa l .  wood. l w u t .  ( 'okp. 0 1 '  o t l H } I' s i m i l a r  t-, l � h �  
s t ancPR w i t h  (, p r t a i n  wash ing inf.!:l'ed i entR i n  
such a wrr;v that g a s  f'R('aping f r o m  I r aks i n  
t h e  m a i n s  ('annot inju r i o u s l y  aiff'et \'f'getation. 
The prOeE'RS consists i n  ex lra�' t i ng 1 rom t ile gas 
the va[l o rous substances ( carbon b i s u l fid, ('ar· 
bon i <' oX,vsulfid, oil of m u stard. mf'l'captane, 
t h i ophene, phenol, phenates, and the l i ke ) , by 
l11eallR of \vHshing ingredients among which are 
an :unin capable of combining with bisnltid of 
carbon. 

nOOK O It C O py IIOLDEu'-BGRGE S S  T. 
)Io;"J'f/., O :' I }; H Y .  T'sl" Y D e p t "  'Yashington. I ) . 
C, rrh i s  i n v p n t i o n  i s  an i m p rovement i n  hoId
e l's 0 1' stands for books. loose sheets, docu
ments, o r  the like,  to be u sed by pnblic speak
ers, eopyists, and others.  rrhe holder i s  ar
ranged to hold any of the artideH mentioned 
o f  any I'PHsonabIe thiekness, and is so con
st ructed that i t  can be adju sted to d i fferent 
eleVations and i n c l i nations and arranged for 
d i fferent articles as desired. 

B I XD I N G - S T R I l' FOR B O X-C O R X I·m S .
"".\.1.. I..A(, F: .J. P I E U H l' O N T .  Savannah . Ua, 
rrhe i mproved construction prov ides a box
eorner s t l'i}) tlIP o p p o s i t ('  edges of whieh are 
fOJ 'med w i th a l tpl ' lw t i ng projPctiollR and re
('psses, the rp('pssPS and p rojP(' t!ons lwing of 
the ,arne form. so t!Jat a n u mber of the cor
ll PI'-s t l ' ips (' an lw ('lI t f ro m  a p l a t e  of metal 
without a n y  loss of materiaL The projections 
of on!' s t r i p  are formed i n  c u t t ing the recesses 
of adjoining s t l' ip�.  The projections cun b e  
e a s i l r  ddvpn i n t o  any kind of w o o d  w i thon! 
dangpr of :-:; p l i t ting thf' wood, By for m i n g  the 
l) l'oj('d ions wit It tIl<' Hamp angle on both edges 
lllPY ('un 11e l'ead i l y  cl l'i Y{,ll t hrongh veneer Htuff 
i n  l i ue w i t h  tlH' gTaill : and the strip can thus 
be lllad(� of CO lll lJ a l'u1  i n'ly t h i n  mptal.  

" (.'A !t'I' . .. . !"Il': .J . M,, :\ \T J :ry.  Ca rme l ,  N .  Y .  ( ' \ ' It'l'.\ l :\ - I" I :\ 'IT I t E . ·- .[ ( l lI N  H. llE I" " n; tt ,  
1 11 1

.
� . 1llVl:-'ll t I o n  IS a "jogging-ca r l "  w., e u  f o r  t'x-

1 N pPll('pr,  ::\IasH. )11' .  Ue1'uipr has (]p v i t-H'u a l ix
e,r�lslng horses,  the ob.i e� t  being t o  p rov ide a ture for hang-jn g sh a dps an(l Iaee ('u l' t a i m; .  tol tght.  �. tron? vehi<' !e and to give the d l' i v e l' 1' 11p g'pthpr o r  SPIH-l I'H tply . a n d  has so ( 'onst nt t' tpd 
(�om �o r t  \�' h I (' h  ca.nn

,
0 t  he ,had i n  raci n,�- H u l k it's.  his d p y i e e  that i t  ('an be v e r y  pas i l y  se(, u l'ed to 

Ho l ight I S  the conSlnl!' t lOn that the lll vEntor or deta!'!wd f rom the upper member of a win
has been able t o  prod u('e U ( 'omple te (' ar t  do w -f ramp o f any tran r;verHe d i mensions \v i th
weighing n o t  more t h a n. 8E'vf'n ty-five p,oundH o u t  using s('rew�. n a i l s . o r  like fastening de
and y(� t capable o f  endn l'lng all the struIll s to vkes which wou ld lal' P l'ute a su rface. 
w h i c h  it ("an [Ios, ibly be subjeded i n  ordinary 
use, 

Y E l I l C L E  A X L I-; A :\' IJ BOX.-JOHN G. AN
D E H H O :X , Ho('k II i l l ,  � .  C .  To prov ide a new 
axle and box ar ranged t o  i n s u re free circu la
t ion of the lubrieant i s  the pu rpose o f  this 
invention. rrlw axle has i t s  spindle formed 
with a retUl'll o i l -groove extending val'tIy longi
tudinally on the top from tlte inner end toward 
the onter end. The outer portion of the 
groove t u r n s  downwardly and forwardly to the 
undpr side o f  the R p i n d l p .  The box for the 
spindle Itas a t  its onter end an o i l -ebamber 
for the l u bricant.  The forward portion of 
the return gl'oove Ollens into the bottom of the 
e luunb e l' . 

Y I'; l I I C LE-I I T : Il .-EIJ\\· I N  II. ,TO N '·' S .  I1ornelIR
v i l le. X .  Y. By mPHllS o f  t h i s  vl:-'hiel p-hllb t lH' 
llSP of a 8pindle-bal'  Ol' n n t at t h e  free end o f  
the Rl)indle i s  di:-:ppn�ed \v i t h .  T h l:-'  vphicip-huh 
i s  detachably heW on the spindle o f  t h e  vehicle
axle. rrhp ( 'onnf'('t i o ll of p a !' t s  i s  dU Kt-p l'oof. 
rl'he f'R('ap{l o f' l u b l ' i c u n t  i R  l , , 'pvpnt p(l : and the 
h u l l  o f  tIl<' \,( ' l t i c ] p - w I H'<, 1  i :-:  1 1 l' l ff  1 1 1 1011 t h p  axl <� 
sp i n d l p  i n  a l l J : l l l lU ' r \\' h k l i i s  h( ) j  1 1  1lI 0 j 'P s i m p l !' 
n l Hl IlU H'(' ptli dt ' l l t  l l 1 a n t l l U l  w l l i d l  l l : l S  11( , I'(' t o 
fore lJeen known. 

CALF O R  COLT W EA:\ E IL--AL\,Y N .  GOFF,  
Hocky Ford, C o l o .  ny means of t h i R  app l i 
a n c e  t h e  ( 'ulf 0 1' ('o I t  is p l'evented fl'Oln Huck
ing m i lk.  but i s  pprmittNl to graze, fl:��<1.  and 
drink \v i thout i n t e l'f(,l'pn ('e,  rrlle apppliance is 
a t taehed to the a n i m a l ' s  Iwad so that i t  pro
jeets forward from the nose and yC't. so that 
i t  will annoy the mother when the ('alf en-
deavol's to take nour ishment. 

1.' I InJ A :\' ll WATER l'IWOF R E �IOYAnLE 
WALL, FLOOIt.  WL 'C.-JlIHN MASSAHO, Frank
fOl't-on-thp-)l a i n ,  Ge rmany. An iron floor
plate i s  uRed ('onsisting o f  row, o f  upright 
p l ates set a t  ('onvenient d i s tances and p rovi ded 
w i th h oles through \"h i e h  i r o n  hal'R are drawn. 
rrhe In iddle barR arp vaulted to give H t rength 
to the fl o o r H .  1 Tpon t h pse 10ngitl1dinal hal'S 
(Toss-p l a tes an' t i Nt n p .  The i ron fioor· 
p l at !>  is then b rough t in a mold of convenient 
s hw .  ft l lp(l np.  ( 'ovel't'd with a layer of cement 
so t !J a t  t Il(' ftool'-p l a t e s  obtained b e a r  on t h e  
i ron at-; wpll  fi S OIl t Iw cement .  
t i o n  i :-;  fi l'p an(l wa tpI' proof, 

The constru('-

"' 1 1 : 1-: H'l ' I :I': ' I �( ' I l J �� H .  1�' I L \ x K  J. O L �I R 'l'En, 
BPfi Y(' 1 '  ( ' i l y , Nt·h. 'rhl" w i re-stretchel' has , a 
level' adapted to be engaged wi th and to lJe 
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moved around a post.  I n  one of its  edges the 
post has notches. A stretther-head comprising 
a ring moves along the lever and i s  adapted to 
engage any one of the notches. A bar i s  ar
ranged at right angles to the lever and has 
connection with the ring. Hook-boits are 
mounted in the bar ; and tightening-nuts are 
carried by the bolts. The device can be con
venien t l y  employed for stretching and twist
ing the ends of a broken w i re .  

lc N V l·] LOP.-.J.UI E S  A. ULLMAN, Manhattan, 
New York city. The pu rpose of this  invention 
is to p rovide an envelop whieh can be opened 
very much more readily than the ordinary en
velop.  To this end an orifice I s  formed i n  the 
seal ing-flap, th rough whieh orifice the blade 
of a kn ife may be inserted to cut the envelop 
open. In order to render the Insertion of the 
knife-blade easy, a noteh is cut i n  the back of 
the envelop just under t he opening, so that tile 
bl ade w i l l  have a dear passage into the i nte
rior of the envelop. 

AHJ 1 ' � TA ll L jo] ImE � S-C I I A HT.-IIAlmY e .  
W I I, S O :" ,  :\Ianhattan, New Y o r k  c ity. The in
ventor has devised a series of adjustable pat
tems w._ . c h  can be read ily set according to 
measu rements,  so as to obtain proper patterns 
for ladies' waists. The prineipal aims of the 
inven t ion are to simpl ify the adjusting opera
tions. to p rovide a construdion that w i l l  posi
tively give the fu l l  outline of each p iece, and 
to enable the dressmaker to vary the pattern. 

B O T T L E .-WILLIA" A .  l;' m E s ,  SR., B rook
lyn, New York city. This invention relates to 
non-refi l lable bottles.  :\11'. Fries has been 
ehiefiy concerned with p roviding a bottle which 
is  both practical  and cheap and wh � h  i s  so 
eonstrllcted that the refi l l ing of the bottle w i l l  
b e  efl'ec t i vely prevented by means of a novel 
valve inserted in the neck . :\Iany non-refi l lable 
bot t les cannot be made by the o rdinary meth
ods of blowing and molding. The p resent in
ven tion, however, is  primarily designed to 
o �-ercome these difficu l t ies of manufacture. 

UHA\YI N U  AND M E A S U R I N U  I N STRU-

�I E N T.-CELE STIA E .  KERR, Decatur,  G a .  The 
invention relates to an instrument for use in 
drawing, measnring, and working with various 
sorts of materials.  The instrument comprises 
a scaled ruler,  a T-square, a protractor,  and a 
compass. 

S I LK-CLA:\l l' .-J.ulEs J. MCGRATH, Brook
ha ven, Miss. The clamp is  adapted to bind a 
bolt  of s i l k  and to retain the folds In proper 
position L.r exhibiting the goods. Main clamp
arms and a u x i l iary inner damp-arms exert II 
c lamping action at two distant points.  The 
inner clamp-arms are of such form as to pre
vent them from making an i m p ression on the 
silk when several bolts are superposed. 

1'1 l']o]-Io]LBOW llRAC K-SA M U E L  C .  BROW�

FUlLD, I'] lmo,  1\10. The p ipe-el bow brace is  
formed i n  two sections adj ustably connected, 
each section further comprising a clamp to en
gage the p i pe, such c l amps lying a t  angles to 
the sections so as properly to dispose the 
brace. By this construction a brace is  pro
vided which Is adjustable to suit the form of 
the e l bow. 

TOOL-HAN DLK--ANTRI M L. W H I TE, Spring
v i l le, Iowa. M r .  White has p rovided, a hammer 
o r  l ike tool to whieh a handle may be conveni
ently attached. Engaging the head is  a metal
l i c  tube, into which a plug i s  forced to grip 
the Interior walls, so that i t  I s  held In the 
head. A hand-piece is  fastened to the outer 
"nd of the tube : the tube and the hand-piece 
j o i n t l y  form the tool-handl e .  

Tlto l· � I·;RS-STlmTCHER. - J O H N  C .  TAT-

"A)I, Yletor, Colo. The trousers-stretcher con
sists of two cross-pieces, between which the 
legs of the trousers are c lamped, and a central 
piece connecting the two cross-pieces. rrhe 
centra l piece can be so adjusted that the c ross
p ieces a re forced apart to stretch the t rousers. 

D l SPLA Y-HTAND.-l sAAC ST�a :" A lJ ,  Manhat
tan, New York c i ty .  The inventor has received 
both a mechan k a l  patent and a design patent 
for a p O l·table display-stand, which is  i n tended 
to receive collar-buttons. The mechanical pat
ent shows a bow l-body together w ith a t rans
parent sectional cover for the body, the sec
tions being capable of s l iding one over the 
other. A stem serves to hold the parts of the 
cover loosely i n  position, and to p revent them 
from leaving the body. The design patent 
shows the bowl formed as a tu rned-do w n  col lar 
and the stem as a col lar-butto n .  

TACK-PULLE R-CHARLES A .  EYA:" S,  Hav
e rh i l l ,  l\1ass. The tack-puller comp rises a 
handled fork having spring arms, and a pair 

of spring-jaws fu lc rumed between the arms 
and norma l l y  open. The spring-jaws a re al
ranged to dose by applying p ressure and to 
"pen au tomatical ly upon removing the pressu re, 
so that the tack p u l led may drop out to permit 
the tool to be used agai n .  

Designs. 

V I O L I N-BRIDGE.-SA)J U E L  G .  DONNELLY,  

Augusta, G a .  The leading feature of the de
sign is  an a rched hook-shaped upper o r  head 
section of the bridge, whieh head-section at its 
left hand i s  connected by a shank with the 
base-section of the bridge . 

B �] LT.-Lo U I S  �A:"DF,RS, Brooklyn, N. Y. The 
design p rovides an ornamentation resemb l l ng 
a coilar located at the central or back portion 

of the belt.  

J c itu t i f i c  �mtricau. 
Marine Iron Works. t:hica�o. Catalogue free. 

.. U. S." Metal Polish. Indiauapolis. Samples free. 

W A'l'ER WHEELS. A lcott & Co., Mt. Holly, N. J_ 

Y ankee Notions. W aterbury Button eo .• W aterb 'y , Ct. 
Handle &. Spoke Mchy. Ober Mfg. Co. , 10 Bell St. , 

Chagrin �'al ls, O. 

Automobiles built to drawings and special work done 
prom ptly. The Garvin Machille Cu., Spring and Varick 
Streets, New York. 

'I'he celebrated . •  Horlls by-Akroyd " Pat ent Safety OU 
gll�ine is built by the De La V erlllle Refngeratill);t" Ma
chine Company . Ifoot of East la.."th Street. New Y urk.. 

1'he best book for elecl.riC1all� and be�n nllers ill elec 
t ricity is " Experimental Science." b y G eo. M. lloyki l l�. 
By mail, $4. Munn &. Co., pu b l ishers . 361 Broadway, N. Y .  

a:r Send for new and com plete catalog-ue o f  Scient.itlc 
and other Books for sale by .Munn &. Co . •  3tH Broadw ay,  
New Y ork. �"'ree on aDPlication. 

HINTS TO CORRESPONDENTS. 

get their proper vol tage and would not be 
properly l ighted. 5 .  Also is  there any explana
tion of the fact luat when a v o l tmeter .s 
p laced i n  series with resistance, i t  reads p rac
tically the same vol tage as when i t  is  connect
ed with the terminals of the dynamo ? A. 
This statement is not true except when the 
resistance i s  so sma l l  as to be practlca l l y  
negl igible as compared w i t h  t h e  resistance o f  
t h e  voltmeter. A voltmeter I s  wound s o  thar 
its resistance is enormously greater than that 
of any l ine to which It  will  be attached, so 
that it may consume but an insignificant frac
tion of the C U l'rent. For a current of l I O  
v o l t s  p ressure t h e  vol tmeter wou ld have per
haps 1 0 , nOn to 1 ::> , 000 ohms resistance. I t  

wou ld then take only abou t 1 - 1 ;; 0  ampel·e. The 
v o l t meter indicates the d rop of vol t age be

t ween the points to which it  is  connected. I f  
these a r e  t h e  poles o f  a dynamo, t h i s  Is t h z  

whole voltage of t h e  eireuit ; if  there is  a 
large resistance in series with the v o l t metel' ,  
then the vo l t meter will  not Indieate the entire 
voltage of the c i rcuit .  For i l l u s t ra t ion, sup
pose the added resistanee wel'e jnst equal to 
that of the vol tmeter.  The c i rc u i t  now has a 
total resistance twice as great as that of the 
voltmeter : henee the drop of v o l tage th rough 
the vol tmeter w i l l  be one-half and through 
the resistance i t  w i l l  be the other half of 

N a rn e� a nd A ddress m u,t accompan y al l lette", the vol tage of the entire c i rcuit  
or no atten tIon wil l  be paid thereto. This iEt f o r  o u r  I 

. 
in form�tion and not for publicaLiun. (8: 27) C. P. says : I would be very thank-

K e fcrC Il('eN to former articles or answers should . . 
give date of paper and page or n um ber of question. fu l to you If you could only supply me WIth the 

I nq ll i ries not an swered in reasonable time should fo l lowing Information, namely : Wbat is the 
be reppated ; corresl'ondents will hear in min d  that quantity of material  that enters into the con-
some answers reqUlre not a little research. and. . 
tbough we endeavor to reply to all eIther bv letter s t ru c t lOn of a modern fi rst-class battlesh i p '! 
or in this department, each must t"ke his turn: Kindly give quantity in weight .  You may also 

BIl,f e r s  \\ ishing to p.urcba"e uUJ' articl� not ad vertised give exact d I mensions. A. I n  sueh a battleship 1ll ou r  columns Will be furnished With addresses of . " , . 
" 

. 
houses manufacturing or carl'ying the same. a s  the new I ennsylvanla, to be bUilt  for the 

Spec i a l  ''' ritt e n  I n fo r m at i o n  on matters of Pn ited States navy, whose total weight Is pel'llonal r�th er tban gen�ral interest CRnnot be about 1(; 000 tons 1 200 tons rep resen ts 'he 
expect(d W ithou t  remuneratIOn. . T ' 

, .  
• • 

Sc ie nt l li c  A m e rica n S Il p pi e ln e n t 8 referred w eight of the guns and ammu n ItIon, etc.  ; 1 , &30 
to may he h ad at the office. Price 10 cents eael! . tons the motive power ; 1 , 000 tons t he wl·ight 0001,<.8 referred to promptly sUl>pl led on receIpt of of the boats, masts anchors ('hains provl-

MI����"'18 sen t for examination should be d i stinctly sions, personal belon�ings of omcers a�d crew, 

marked or labeled . etc. ,  leaving say from r; , ooo to 5 , 500 ton s  as 
the weight of the h u l l .  This s h i p  is 43 5 feet 

(8026) W. H. T. asks :. 1 .  Is the voltage 
long, 76 feet 1 0  inches i n  beam . ·  and d raws 
at greatest draught 26 feet ; her freeboard 
above the water i s  about :W feet. of a circuit reduced by inserting resIstance in 

series with the source of energy ? A. No. 2 .  
H o w  is  the vol tmeter to b e  read-In series, or 
as a shunt with the resistance '! A. The volt-
meter is  a lways connected as a shunt upon 
the �ircuit whose voltage is to be measured.  3 .  
As I maintain t h e  voltage is  reduced, a m  I 
not right in saying : If the v o l tage is not re
duced by passing the current th rough resist
ance, an u n l i mited number of lamps could 
be run, for i n  that ease the amperage would 
not f a l l  ( by Ohm's l aw ) ,  therefore the current 
would remain constant, no matter what re
sistance was in the circu i t '! Suppose i n  a 
circuit  carrying 5 amperes at a p ressnre of r;oo 
volts, five 1 00-vo l t  lamps are i n t roduced i n  se
rles ; one lamp w i l l  take one-lifth of the p res
sure, w h i l e  five l a mps all ,  01'  500 volts at  J 
amperes ? A. The resistance In a eircult  has 
no control over the Vol tage. 'l'he drop between 
two s ides of a c i rc u i t  is  the same, whatever 
the resistance may be_ I n  a circuit with 500 
volts pressure tnere is  a dmp of 500 vo l ts be
tween the positive and the negative side, under 
all  c ircumstances. I f  across this there be put 
a w i r e  with GOO �hms resistance, a c U l'rent of 
1 ampere w i l l  fiow, according to Ohm ' s  law, 
C equals E/R. If  the wire have 1 00 ohms the 
current w i l l  be [) alnperes, etc. ,  for any other 
resistance.  Now, If you divide the wire Into 
(;00 equal parts, starting at the positive side, 
you will find a dmp of one volt for each of 
the (;00 divisions. This is  just l ike going 
down a flight of (;00 steps. You i l lustrate by 
the five 1 00-vo l t  lamps across a circuit.  Each 
of these lamps takes 100 volts drop i n  itself.  
The current for such a lamp is  about one
half ampere. Yo'll cannot get five a mperes 
through five such lamps i n  series. A current 
much i n  excess of a half  ampere will  burn 
the lamps out.  The resistance of these lalUps 
holds baek the cu rrent, so that the lamp 
is  not overheated. I t  is  the inuease of the re
sis tance which p roduces the resu l t  which you 
asc ribe to the reduction o f  the voltage, and 
in the usual d i rect C U lTent system the voltage 
is not afl'ected by any other element of the 
current. 4 .  I f this be so, what pressu re and 
eurrent are we going to get on the return 
( leaving out its resistance ) to , the dynamo '! 
\Yi l l  you kindly p rove to me whether my state
ments are right o r  w rong "! A. �'hel'e must 
be enough p ressure p rov ided to force the 
cu rrent back to the dynamo. This is pro
portional to the resistance of the return 
w i res. These wires are large and have a s m a l l  
res istance, h e n e e  but a few volts are needed 
to do this WOl'k. You must know that i n  every 
c i rcuit  a d rop of vol tage i s  prov ided for along 
the l ine,  so that the lamps, motors, etc., get 
the proper voltage for their resistance, so that 
they may have amperes sutHc ient for theIr 
work. There are many people who thInk 
volts  are the working fal'tor of Ohm's law. 
On the contrary.  amperes do the work : vults 
furnish the pressure to overcome the resist
ance. We get the expression very frequent l y : 
"A current of so many volts." rehe statement 
Is entirely wrong. A current is  measu red In 
amperes, n o t  in volts.  Now the d rop in volt
age along the feeders, hoth i n  going from the 
dyn a m o  to the lamps and the return from tile 
lamps to the dynamo. Is given to the circuit in 
excess of the v o l  tage needed by the lamps. 
I n  a large system this  excess is  furnished by 

(8028) B. O. asks how to give any article 
made of copper the appearance of o l d  bronze. 
A .  You can treat your copper article with the 
fol lowing : 

Vinega r . . . . . . . . . . . . . .  1 quart.  
Ammonia c h l o ride . . . . . .  2(;0 grains.  
Common sal t .  . . . . . . . . .  2tJO graIns.  
Liquid ammonia . . . . . . .  'h ounce. 

The salts are fi rst dissol ved in the vinegar, 
and ammonia Is added to the solut ion when 
i t  i s  ready for use. Small artkles may be 
i mmersed i n  the solution, then removed. and 
when one part becomes too d l'y a paint brush 
i s  drawn over it  so as to keep all parts 
uniform. The eolor should be c a refu l l y  and 
u niformly sp read. When the COl 'per has taken 
the desired tint and the l iquid begins to dry 
and to thicken, the wet parts should be dried 
w i t h  another brush having long bristies or 
hai rs, and when this is too wet to use,  another 
is  applied, and so on t i l l  the whole is  dry. 
The artide is  then a l lowed to rest i n  a warm 
p l ace till  the next day, when a second ('oating 
is given i n  the same manner as the first.  The 
(" olor now assumes a deep tone, and i t  may 
be necessary to repeat the operation several 
times to get a desired shade. After al low
ing the article  to remain twenty-four hours 
after imparting the last eoat,  i t  is  fin ished 
by well brushing with a sof t brush which has 
been rubbed on a cake of white wax. 

( 8029 ) H .  B. asks for a little help con
cerning the formula fOl' the " Toning of Bro
mide Prints," found on page 4U8 of the 
S C n � N'l' I F I C  A11 ", ll I C,\ N  of December :W, 1 \)00. 
1. How shall I make the so l u t ion of • .  neutral 
c i trate of potassium '," I f, un mix ing. i t  is  
found to be ei ther acid o r  alkal iup, what shall  
I add to neutrali,e i t " A.  YOll  may be able 
to purchase neu t ra l  e i l rate of potass i u m .  Test 
the solution with red o r  blue l i tmus pllp"r. I f  
i t  changes the color s l ightly from red t o  blue,  
the solution I s  neutral .  I f  i t  changes i t  to 
blue. the sohltion is  alkaline,  and may be made 
neu t ra l  by adding citric  aeid.  I f  solution turns 
blue litmus paper red, i t  is too add, and may 
be neutra l i ,ed by adding a solution of po
tassium carbonate. 2 .  Fl1 I'ther, i t  says : . .  Add 
the sulphate to the c i t rate. ", ia· . and add the 
ferricyanide , "  ete.  \ )oes this mean to add the 
sul phate to the ci trate before they are in solu
tion, o r  after '! A .  All .  After.  

NO'l'E .-C'oples of nny of t hese patents W i l l i another generator, called a "booster." hecause 
be fumished by Munn & Co. for ten cents each. I t  l i fts the v o l tage enough to supply the 10RS 
Please state the name of the patentee, title due to the long l ine.  If i t  were not for thIs 
of the invention, and date of this paper. the lamps remote from the station would not 

( 8030 ) S.  D. H. writes : In one or two 
of his articles �I r.  Hopkins speaks of tinn ing the 
ends of metals so that they may be more easi ly 
soldered. How is  this operation performed '! 
A l so, w i l l  you kindly give me directions for 
making a fi u x  o r  soldering solution to be used 
in soldering copper, brass, tin,  iron, etc. ? A. 

To tin copper, for making electrical connec
tions, serape the su rfaee, or c l ean i t  with a 
piece of fine sandpaper, rub It over with p u l 
verized r o s i n ,  and apply solder w ith a h o t  
soldering-iron. R o s i n  is  a g o o d  fl u x  for joints 
between copper. copper and brass,  and copper 
or brass and t inned I ron . A fl u x  for iron o r  
steel is m a d e  as fol lows : Dissolve zinc in h y 
drochloric a c i d  u n t i l  i t  w i l l  t a k e  no more. 
Add an equal quantity of water. A s  the fumes 
of the acid and gas are very corrosive and 
pungent, this solut ion shou ld be made i n  the 
0lwn n i l'. After a joint is mnde with the aid 
of this s o l u t ion i t  shonld be thorongh l y  washed 
to p revent corrosion. It  should not be used 

on fine copper wires. 

NEW BOOKS, ETC. 

OTTAWA, CAPITAL OF THE' DOMINION OF 

CANADA. Ottawa : The Ottawa Free 
Press. 1899.  4to. Pp. 79. Price 
5 0  cents. 

A charming l itt le  booklet fi l led w i t h  inter
esting views of Canada's capi tal. It I s  pro
fusely i l lustrated, and no feature of the c i ty 
is omitted. An excellent map shows the water 
powers near Ottawa. 

ANNUAL REPORT OF THE 
FOR THE YEAR 1899.  
vey of New Jersey. 

STATE GEOLOGIST 
Geological Sur-

8vo. Pp. 327 .  
T h e  admirable reports of t h e  State of N e w  

.Tersey a r e  very valuable.  T h e  forests of the 

State have been considered as coming wi th i n  
t h e  l i m i t s  of the in vestigations and surveys 
of the lieologil'al �urvey, eonsequen t i y  a con
siderable part of the report Is given up to 
forest matters. 

A MANUAL 
Stanley 
Wiley & 
Price $ 1 .  

en' ASSA ¥lNG. By Alfred 
Miller. New York : John 

Sons. 1900.  1 2mo. Pp. 91 .  

T h e  student is  taught h i s  subject b y  easy 
grades. The book appears to be a good ele
mentary treatise. 

STUlIlES. SCIEN TIFIC AND SOCIAL. By Al
fred Russel Wallace. Two volumes. 
London and New York : The Mac
mi'llan Company. 1900.  1 2mo. Pp. 
532 and 535.  Price $5 .  

These volumes w i l l  charm a l l  w h o  a r e  Inter
ested in sc ience. Space forbids to give even 
an outline of the chapters. The first sec tion 
is  devoted to . .  Earth Studies," with six chap
ters, then comes I i  Dese riptive Zoology," 
" Plant Distribution," " Animal Distribution," 
" Theory of I·]volution," " Anthropology." ' S pe
cial  Problems," " Educational , "  " Po l i tical , "  
; '  T h e  Land Problem, "  " Ethical " a n d  . . SocIo
logica l . "  The essays appeared i n  the leading 
reviews of the world.  The versatil ity of the 
thoroughl y  t rained scientist i s  admirably dis
p layed i n  these volumes. 

BOTANY. An Elementary Text-Book for 
Schools. By L. H. Bailey. New 
York : The Macmillan Company. 
1900.  1 2mo. Pp. 355.  Price $ 1 . 1 0.  

A m o s t  admirable text-book . T h e  author 
seems to have a great gift for book-making. 
Botany can be easily made a very dreary sub
ject, but not with the aid of sneh b<1oks as 
these. The i l l n s t ra t ions are very fine and are 
numerous. I'ersons desiring to obtain an ele
mentary knowledge of botany wou ld do well 
to buy this book. 

ELECTRIC WIRING TABLES.  By W. Perren 
Maycock, M. 1. E .  E. London : Whit
taker & Company. New York : The 
Macmillan Company. 1900.  24mo. 
Pp. 144. Price $1.50.  

'l' h e  book c a n  b e  carried i n  the vest-poc ket. 
and for this reason w i l l  be found very nsefu l .  
I t  is  c h i e fl y  Intended f o r  those engaged In 
electric light w iring and fitting, bu t w i l l be 
found genera l l y  serviceable to e l ectrical en
gineers. The tables while fine are deal'ly 
printed. 

THE HrMAN FRAME AND THE LAWS OF 
HEALTH. By Drs. Rebmann and 
Seiler. Translated from the German 
by F .  W. Kieble, M. A. London : J. 
M. Dent & Company. New York : 
The Macmillan Company. 1900. 
16mo. Pp. 147 .  Price 40  cents. 

Three people have col laborated to bring 
forth this l i t t l e  vest-pocket buok. 'rhe sub
ject seems to be well t reated within the 
rather severe l i m i tations. 

THINGS A Boy SHorLD KNOW ABOUT 
ELECTRICITY. By Thomas M. St. 
John, Met. E. New York : The 
Author. 1900.  1 2mo. Pp. 179 .  Price 
$1 .  

Many of t h e  time-honored cuts make theIr 
appearance as usual .  The author deal s  more 
w i th the uses of electricity than with experi
ments. 

CONTRIBUTIONS TO PHOTOGRAPHIC OPTICS. 
By Otto Lummer. Translated and 
augmented by Silvanus P. Thompson. 
London : Macmi'llan & Company . 
New York : The Macmillan Company. 
1900. 8vo. Pp. 13.., .  Price $ 1 .90.  

A splendid treatise on the subjeet b y  a 
physic ist of note and translated by another 
of equally gl'eat fame. All who are i nterested 
in photograph le optics should possess a copy 
of this book. which w i l l  certainly p rove a 
standard treatise on the subject.  

PLANT LIFE AND STRUCTURE. By Dr. E: 
Dennert. London : J. M. Dent & 
Company. New York : The Mac-
millan Company. 1900 .  18mo. Pp. 
115. Price 40 cents. 

A volume of the " rl'emple Primers." �lany 
of the essen tials of botany are i n terestlngly 
told.  It would make a good Introduction to 
the science. 

CHEMICAL TECHNOLOGY ; or, Chemistry in 
its Applications to Arts and Manu
factures. Vol. I I I . ,  Gas Lighting. By 
Charles Hunt. Philadelphia : P. 
Blaki ston's Sons & Company. 1900. 
8vo. Pp. 312.  Price $3 .50 .  

T h e  third v o l u m e  of Grove's a n d  Thorp's 
wel l -known hook has been w r i t ten by an F-ng
li sh ga s en!(ineer. It deals with the snbJect 
i n  a very thorongh manner, and t,he l atest 
phases of the subject are dealt with. While 
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of �ourse English practice iii described, gas 
making is  very much the same in both Eng
lanll and America. The book i s  finely i l lus
tra ted. 

TIlE CO�IPLETE COST-Kli:EPER. By Horace 
Lucian ArnolQ. New York : The En
gineering Magazine. 1900. 8vo_ Pp. 
408. Price $ 5 .  

lIlany a l arge plant h a s  been wrecked b y  
inattention t o  such matters as cost-keeping, 
and the p resent volume ought to be welcomed 
by all but the h ide-bound, as i t  contains some 
original systems of shop cost-keeping which 
are extremely valuable.  Cards are advocated, 
and wherever they a re in troduced they are 
sure to save money and m i n imize labor. I t  is 
an admirable book. 

FuR:\'ACE HEATING. By William G. Snow. 
New York : Davi d Williams Com
pany. 1900.  8vo. Pp. 170_ Price 
$1 .50 .  

" A  furnace consists essentially of a stove 
within a casing. Air I s  admitted to the space 
between the two, where i t  becomes heated, 
rises and flows th rough the pipes to the 
various rooms." From this lucid definition the 
author deals with the whole subject In a very 
practical manner, i l l ustrat ing his text freely. 
We cannot recommend any better treatise on 
the subject. 

TREATISE ON MATHEMATICAL AND URAPHI· 
CAL ROOF FRAMING FOR BUILDERS AND 
CARPE:,(TERS . By G. D. Inskip.  Phila
delphia : F. Weber & Company. 1900.  
1 2mo. Pp. 160 .  

TREATISE ON MATHEMATICAL A N D  GRAPHI
CAL ROOF FRAMI:,(G FOR BUILDERS, 
CARPENTERS, ETC. By G. D .  Inskip. 
Phi ladelphia : F. Weber & Company. 
1900. Two vols. Narrow 8vo. Pp. 
327.  Price $3 .50 .  

T h i s  w o r k  is .  designed to lessen t h e  difficulty 
of angular ('omplieation as in roof framing, 
ete., where the h ypotenuse of a right-angle 
tria;'gl e is  essent ia l .  The systems now In 
vogue among the laympn are of an i n t ricate 
n a t U l·p. and the student is  apt to get discour
aged with the m u l t i p l i e i ty of thp l ines used to 
obta i n  the resu l t .  The author's system is  
i n tpnded to m i n i m i z e  the troubles of the or
dinary system. By means of the tables of re
ductions and squarf's and the table of angular 
rat ios almost any problpm can be readi l y  
sol l'ed. T h e  hook i s  v e r y  handy i n  f o r m  and 
ean be sl ipped in the poeket of the workman. 
Tlw text in the first volume is  accompanied by 
a large number of diagrams showing how to 
work out the most i n t ricate problems. It Is 

a most excellent series of books. 

THE PRACTICAL E NGINEER POCKET-BOOK 
Fon 1901 .  Manchester, England : The 
Technical Publishing Company, Ltd. 
1901 .  24mo. Pp. 462. Leather, gilt 
edge. Price $ 1 .  

"'e cal led attention i n  o u r  review of t h e  last 
Issue of this manual to the remarkably cheap 
and satisfactory book which has been provid
ed by the publ ishers of The Prac t ical Engineer. 
The p resent volume i s  no exception to those 
which have gone before. Many additional 
tables have been inserted, and several sec
tions have been rewritten . The book compares 
favorably with some engineer's pocket-books 
which cost more than three times the amount. 

STUDIES IN FOSSIL BOTANY. By Dunkin
field, Henry Scott Lord. London : 
Adam & Charles Black. New York : 
The Macmillan Company. 1900.  
1 2mo. Pp. 533 .  Price $2 .75 .  

Fossil botany is a most fascinating subject. 
'£h" author's pu rpose has been to present to 
the botanleal  readHs those resu lts of pahpntn
logieal i n q u i ry whleh appear to be of funda
mental importance from the botan ist's point 
of view. He has succeeded I n  makIng an 
excellent hand-book. 

WILSO N ' S  PHOTOGRAPHIC MOSAICS FOR 
1901.  Edited by Ed. L. Wilson. New 
York : The Editor. 1901.  16mo. Pp. 
176 .  Price 75 cents. 

For tbi rty-sev{ln snccessive years " l\[osaics " 
have been publ ished. and each issue has been 
anxiously awaited hy many old friends. The 
p resent volume has many excel lent examples 
of fine portraitu re, and the l i terary contents 
are fully u p  to the average. 

A RECORD OF 
LIBRARY. 
Company. 

BOO K S  LOAC'\'ED FROM THE 
Boston : Current History 

1900.  Price 25 cents. 

An excellent illea is  for everyone to regIster 
the books which tney loan. I t  will often save 
a book when there i s  any ('ontention as to 
ownersh ip. 

INDEX OF I NVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JANUAR.Y 8,  1 90 1 ,  
A N D  B A C H B B A R  I N O T H A T  0 A T B. 
[See note at end of list about copies of these patents. j 

Adjustable table, E. �L Marshall . . . . . . . . . . .  665,451 Alr-hrake, W, I" .  Km·H . . . . . . . . . . . . • . . . . . . .  665,607 Alr-com�r, MacL�an . • • • • • • • • • •  , • • •  665, 613 

I t itutifit �mtritau. 
Amalgum a tor, G. 'V. 1,'ish(lf • • • • • • • • • • • • • • • •  6G5,418 
���f�}(:l

l
i'_t:�;Il.B�l�l\J.sri�;i·t�;I : : : : : : : : : : : : : : : :  a�:��� Animal-tl'u}), J. \V. Craig . • • • • • • • • • • • • • • • • •  H65,597 Animal-trup, N. M. Nt'lson . . . . . . . . . . . . . . . .  61l(), UU2 Ash n�ceiver and siPVI-', (J. 'V. 'raylor . . . . . . . 665,5SS Augpl", earth, N. H. HansPll . . • • . • • • . . • • • • .  6{)l"i, 7:m Awning, C. W. Monroe pt al . • . • • • • • . • • • • •  0l>5, 453 Baby-tender, J.  C. IIuhlJard . . . . . . . . • . . • • • • .  (�6f),52g Balance-lock, pneumatic, C. N. Dutton . • . • •  G()5, 4 1 4  

Barl'f·l-head-making maehiIH', L. D. Vogt:-'1 . .  665, 5S9 Batteries, avparatus for rl:"gellE'rating sppnt elements of vrimary, II .  K .  lIess . . . • . . .  665,784 
Batterips, regenerating spput elpments of prima ry, H. Ii. Hess . . . . . . . . . . . . . . . . . .  665, 783 
Battt'ry vlatt's, manufacture of storugp, J. L. Crpvpling . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,827 
Bpum, H . •  1. ArIllstrong . • . . . . . . . . . • • . . • • • . .  665, 7 1 8  
Hl:"al'iug, antifriction, Ii}. A. Fall('r . • . • . • • .  665,65;� 
Bt'd-hottoIll , A. H. Vipl . . . . . . . . . . . . . . . . . . .  6ti5,�42 
Hpd-hottoIlJ, spring, I;'. Karr . . . . . . . . . . . . • • . .  6{),;),g;H 
Bpd, sofa, A .  Schl'oek . . . . . • . . . • • . . . . . . . . . .  665 ,645 
Hpll, hicyclp, T. B. Moffat . . . . . . . . . • . . . . • . .  u(>5 ,4fl2 
Bicy<'le- hrakp, H. \-V. Patrick . . . . . . . . . . . . . .  6w, H�() Bicyclp canwra-carripr, B. \Y. HofUpy . . • • . .  (;().), 480 
Bind .. r, temporary, C. V. llt·l lk .. ! .  . . . . . . . . .  Um ,HO 
Bim](>r, tpmporary, rroE'pfert & Depping . • . .  6()5, 706 
Blast-furnac .. , H. Hardh . . . . . . . . . . . . . . . . . . . 6m,4:J2 
Blind-fastt'lwr, A. J. Q. Knowlton . • . • . • • • •  6()5, ()()2 
BlowPl', 'V. P. Hf'udel'son . . . . . . . . . • • . . • • • . .  6GG, 7S1 
Boat, 1\1. F. Davis . . . . . . . . . • . . • . . • . . . . • • • . .  665 , 4 1 0  Boat-ovt'rating mpchanism, canal, L. A. Thompson . . . . . . . . . . . . . . . . . . . . • • . . . • . •  665,765 Boilt-'l's, device for prevl:"nting incrustation in water-gagps of stpam, A .  r1'hiede . . . •  66.�, i)54 Book-guidt', auxiliary, V. H. Clymer . . . . . •  605,050 Hook-signature gatht'rpr, W. A. La Sor . . . •  6GG,7.s9 
Boot or sh(w, .T . Newtoll . . . . . . . . . . . . . . . . . . •  ()65, 7!)7 
Boot or shop tip, E. B. Stimpson . . . . . . . . . .  6();'), 701 Bottlt·, R. W .  H .  Icunk . . . . . . . . . . . . . . . . . . .  600, 424 
But Ut' filling and stoppprillg machinps, crowll-placE'r for, 11' . O .  \Yoodlalld . . . . . •  66.15, 623 
Bottlt·, non-retillahl", J. J.  Brown . . . . . . . . . .  6(l(). 400 
Bottle-stoPIl('r, A. F. Boock . . . . . . . . . . . . . . . .  6H5,5()5 
Rottle-stoPPt'r, M. Lan<Ipnlwrgt'r . . . . . . . . . . .  665,689 Bottle-stoPl)('rs, m(luns for retaining, J. E. 

!(enny . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • .  665,562 
Box, G. r1'urrpll . . . . . . . . . . . . . . . . . . . . . . • • . . • •  ti65,g1 5 Box-fll sten"r, )[. Bottg"r . . . . . . . . . . . . . . . . . . .  Gm,UGH 
Box-fastPlIPr, II .  C.  !(nox . . . . . . . . . . . • • • • • • .  6H5, 446 
Box-fast(,llf'l', S. Raa(-'Il . • . . . . . . . . . . . . • . . • • •  665,755 
Bricks, ('te. , hurning-Idlll for, J. P.  B. Fiske 665,41 9 
Rl'i<lgp, buscuh',  J.  P. Cowing . . . . . . • . . . . • •  665,405 Broolll or brush attaehmpnt, L. Finiels . . • • .  665,6:32 
Brnsh, H. W. Larsson . . . . . • . . . . . . . . . • • . • . •  6()5J H:{2 
Brush-earripr, C. W. Larson . • . • • • . . . • • . • . •  665, 44:H 
BllckE't-hundl(-', E. J. Stiles . . . . • • . • . • • . • • • •  665,809 
Buckh',  G. 'V. Pottpr, .ll' . . . . . . . . . . . . • . . . • •  665,799 
Buggy top-prop, J.  H. Ba ttpnfit'ld . . . • . . . . .  665,593 
BUlldlp-carripr, S. Npvil1e . . . . . . . . . . • . . . . . . .  665,456 
HU1Jk, J.  P. Lpin . . . . . . . . . . . . . . . . . . . . . . . . . .  6M, l):�5 
Bllrglar-altum, plpctl"ic, .J . ,,�. Rough . • . . . . .  665,SOl Burglar-alarm systpm, f'lpctric, Bit-.derm a n n  

& H p i n e  . . . . . . . . . . . . • . . . . . . . . . . . . • • . . •  665,856 
Buttoll,  \Y. E. Belllwt . . . • . . . • . . . . • . . • • • • . •  6H5,:�!)4: 
Button, M. 'V . •  JOllPS . . . . . . . . . . . . . • • • • • • • • •  6G5, t.itiO 
Camt'ra shalling-hood, J. P. Ballou . . . . • • • . •  6%, U26 
Call1Pra view-finding instrulUPllt, G. E. ':\lel1f'11 . . . . . . . . . . . . . . . . . . . . . . . • • . . • • • • •  665,615 Can and cov"r,' J.  R. ,;cott . . . . . . . . . . . . . . . . 600, 618 
Call hpading am] flanging machine, C .  W .  Sl"t'p"r . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  665,478 Can-hpading machitH', J .  R I·pnzingpr . . • . . . • •  665,;ml 
C a l' eunstruction, H.  H .  HpssiollS . . . . . . . • . . .  665 , 7UO Car-door hanger, E. S. IliH . . . • . . • • • • • . • . • .  Gm, 4 1 2 
C a r. dumping, .J . L. Ham . . . . . . . . . . . . . . . . .  G65, 4:n Car-roof, O. Link . • . . . . . . . . . . . . . . . . . • . • . . • .  6G5,642 Car-sign illuminator, railway, F. G. L. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 665,638 Carburet(-'l', E. J.  1\..('1'11 . • • • • • • • • • • • • • • • • • • • •  GG5,74:J Carburf'tpl', W .  O .  "'ul·th . . . . . . . . . . . . • • . • • •  665,496 Cal'lJPt-clpuning m3chiIlP, D .  E. Painter • • • • •  665, 579 
C a l've t-sta;r ,  tacklpsR, L. C. 'Y a rner . . . • • • • •  6G5, g'[)5 
Cu rlwt-Sw('('Vpr, J. "T. ShulHlhun . • • • . . • • • • •  665,805 
Carriag('-iron , 11' . J. 'YaglH'r . . . . . • • . . • • . . . •  6()5,843 
Chaiu-makiug rnuehilw, w i rp, F. W. Wesner 6H5 , 7 1 0  
Chain, wirl', 11'. 'Y. \Y('slH'r . . . . . . . . . • . . • • . •  6(U), 70!) 
Changt-' -mak('r, rf'COI'(l i llg, F'. Hallamu . • • • • •  665 ,656 
Chf'm i('al  apparatus, R. C. Robinson . • • • • • • •  6H5,46S 
Chirograph, A. B. Alldp rsol1 . . . • . . . . . • . • . . • .  665,5G1 Chlorat(·s by plpctrolysis, ohtainillg, 'V. T. (;ibhs . . . . . . . . . . . . • . • . . . . . . . . . . • . . . • • • .  6(',5,426 Churn, O.  L. Bllllo<:>k . . . . . . . . . . . • . . . • . . . . • •  ()()5. GGU 
Chn rn-<lashpr, J. P. Pri('(' . • . . . . • • . • . . . . • • . •  6H[l,GSO CleViS, II . O.  T rowbridgt' . . . . . . . . . . . . . . . . . .  6m,4�7 
Clock-winding and sptting mpchanislll, J.  

Bachuf'l' . . . . . . . . . . . . . . • • . . • • . . . • • • . • • .  665, 7 1 9  Clothps-drif'r, 'V. Milhrath . . • . . . . . . . • . . • • . .  665,572 Clutch and stop mf'('hanislll, F. "'11ee1('r . • • •  665, 8 1 9  Clutehing lllPchauism, V .  Hoyl(' . • • • . . • • . . • •  665,6n5 Coal-tivph·. Phillips & Fleming . • . . . • • • • . • •  665,46a 
Collar, apparp1, C. A. Fetters . . . . . . • • • • . • • •  665 , 4 1 7  Collnr couplillg, open-throat-horse, C .  C. 

Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,839 Comb, D. Kotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,608 Compound, E. Bushman . . . . • . . • . • . . . • . . . • . .  665,403 
Comprpssor, J.  G. Lapham • . . . . • . . . . . . . • • . •  665,448 Conductors of the spcond class, system for hpating, C. D. Raab . • . . . . . . . . . . . . . . . •  665,664 
ConfectiOlwry-forming machine, D. 1\1. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,854 
Corspt stifff'nf'r, apparel, W .  W .  McCormick 665 , 644 
CralH', O. Hptlpsaptpr . . . . . . . . . . . . . . . . . . . . . .  665,683 
Crunt' swinging mechanism, O.  Hetl('saet('r • •  665,684 CrutCh, O.  E. Hougb . . . . . . . . . . . . . . . . . . . . . . .  66.�,439 Cnltivator and planter, P. M. Prentice . . • • .  665,465 Cut-out, elpctl'omagnetic, R .  Fleming . • . • • •  665, 423 Cutting-tool. C. P. 1I1ingst . . . . . . . . . . . . . . . . .  665,538 C�'dp, foot ,  H. Heinrich . . . . . . . . • . . • • • . • • • .  665, 681 CydolllPtf'r, J .  A. Keyes . . . . . . . . . . . . . . . . . . . .  6('>5,443 
Dash and rpin-holdpr, combiIwd. J. A. Frazier 665,6;)4 Davit, H. M Nourse . . . . . . . . . . . . . . . . . . . . . • •  665, 457 
Dpntal pluggpr, W .  F. Slack . . . . . . . . . . . . . . .  665,698 
J)prrick and dumping dpvice, W. S. Rynear-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665, 757 Disinf(-'cting, H. Melzer . . . • • . . . . . . . . • . . . • . .  665, 794 Domestic boil(-'r, C. Jaukns . . . . . . . • . . . . . • . . .  665,658 
Door chf'ck and closf'r, 'V. K. H('lll'y . . • • . . •  665, 603 
Door-hangPl', R. B. Brmvne . . . . . . . . • . . . • . . .  665,727 
Dow .. l ,  W .  ]1'. LofTplhardt . . . . • . . . . • • . • . • • • .  665,536 
Druft- .. qualizt'r, Mohr & Ellis . . . . . • • • . • • • • •  665,748 
Dra inagf' apparatus, S. C. Carroll . . . • . . . • . • .  (165,826 
Drilling apparatus, P. B roadhooks . . . . . . • • . .  665,399 
D�ve a no m a k i llg samf', black suhstantive 

sn1fnr, A. �'. Poirripr . . . . . . . . . • . • . . • . • •  665,547 
Dy(' and making' samp, Rulfnrizpd indo-plwnnl, A .  Bprtsehtll H ll lI . . . . . . . . . . . . . • .  665, 72G 
n:.·p a IH I  mu ldng sanw, wool, 1( . Schirmacher 6G5,696 
Dyp-vut, A .  Urhan . . . . . . . . . . . . . . . . . . . . . . . . .  6ti5,G46 
DY(-'illg', E. Ilanssmann . . . . . . . . . . . . . . . . . . . • .  605,7:J7 
Bas"l-sIlIlPort, paIwr-pa<I, G. N. Baumgarten 665,627 
Elpetl'i<:' hatti'ry, It. E. HalL . . . . . . . . . • • . . .  665,67f) 
I�lpdl'ic (-'11111p, R. K. GI':l:.· . . . . . . . . . . . . • . • •  6H5,(j:W 
B1"C'tri(> fnrnuf'P, n. S. Strong . . . . . . . . . . . • • •  665,70-1 
]�lpf'tl'ie-lightillg sYRteIll , M. �loskowitz . . . •  6H5,541 
l<;h'ctrie maehillP,  dil'Pct-t'ul'l't�nt-dynamo, Sie-

Hll'llR & Rotth . . . . . . . . . . . . . . . . . . . . . . . • •  
I�h'ctric machhlf', dynamo, E. Thomson . . • • •  Electric switeh, 'Y. Ely . . . . . . . . . . . . . . . . . • •  I�ll'ctric switeh, "'"hitp & Coh> . . . . . . . . . . . . .  . 
E1pctrical battpr:.·, C. B. dp Lama rre . . . • . .  Elpctrical-conductor junction box, I� .  T.  Greenfi(-'ld . • • . . . • . . . . . . . . . . . . . .  665,676, Electricity from uxlps of loeomotivp-trucks, ffif'ans for gE'nel'ating. M. Moskowitz . . . .  
Elpctricity from ear whppl uxl(-'s, mpUllS for 

g'PIlPrnting, 1\1 . :\Iol'lkowltz . . . . . . . . . . . . . .  6H5,540 
}J�If'(>tricity-g(�IWl'ating appamtul'l, J.  Strptch 665 , R 1 0  
f1Jlpctrolytic appara tnR, 'Y. T. ( Hhbs . . . . . . . .  H6ll, -127 Elpetromagnetic hrakp, B.  P. Carpt"ntpr . . . .  665,404 I�h'yator, "'. B.  Sayprs . . . . . . . . . . . . . . . . . .  " .  6M, 758 
I�nd-gatp, wagon, E. C. & H. J�. Litchfipld . .  6()5,61 1 Enginf' reversing-gpar, ('xplosivE', R. von Paller . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  EnginE' SIlf'pd-l'E'gulator, explosivp, A. L. Zim-mf'rman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6('"�, 714 Engine-stop, safpty, Lanf' & Rainforth . . . • .  GG5 , 447 Engine watpr-jackpt, pxplmdvp, C. E. I(pmp 665,641 rasp 1', blackhoarll, H .  P. G n',Y . . . . . . . . . . . . • •  665,6�7 
Exeavutor, O.  1lI'tlpsHPtpr . . . . . . . . . . . . . . . . •  6M, GR5 
Excavator-hllekpt, O. IIpt1PRuptpr . . . . . . . . . .  (i(if), GH2 Exhibitor, C. II.  \Y right . . . . . . . . . . . . . . . . . .  OH5, -1f)8 
Expansion-bolt, .J. C. Rllmmpl'p r  . . . • • . . . • . . .  HM, 70!) 
Expansion-pug-hw, G. Arnold . . . . . . • • • . . • . . .  6Hrl,of)2 Extension-tahl<', K D. McGlumpl'y • • • . . • • • .  GHG,4rlrl 
Fan,  rotating, W .  T.  Wai tt> . . . • . . . • . . . • • . •  6(',5,647 Fanning-mill att :l ('hnH'nt, A. V. Cleland . • • •  6('.,[), (�2!) I"aucpt, splf-C'loRing, "T. Duffus . • • • . • • • • • . . •  6(',fi,6:n 
Fpncp-mHC'hinp, T.  A. Hall . . . • . • . • • • • • • • • •  (',60,779 
Ii'iftb-whppl, R. R Ri l'C'h . . . . . . . • • • • • . • • • • • • •  66.1), 62R Fi1p, hill, W. M. PearRP, .lr • • . • • . . . . • . • • • .  6H'[).544 Films, manl1faC'turing colorf'd or similar, E. 

OPRP I' . . . . . . . . . . . . . . . . . . . . . . . . • . • • . • • . •  H6O,45R 
Filtpring matt'rial, pI"mlnf'ing, K. Enzing('r . •  Onr., Hrl2 
Fire apparatus, automobile, E. F. Steck • • • •  665,699 

WOOD or METAL 
Workers .... -"'!!! 

Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

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

SENECA FALLS MM. CO. , :;iIIj��r:� 695 Water St., Seneca Falls, N. V. �E NC. INE.& "OOirt M A C H I N E.  S H O P  O U T F I TS . 
I ) T OOLS AND 5UPPLlE5,'�',:o, ATHEs. S[BAS1IAN lA1Hl CO IW;����:i ,s; 

Foot and Powe r :r�dS��!Js��n�'}JrM'?r::'l:e'!: 
SH EPARD LATHE co., 133 W. 2d St., CinCinnati, O. 

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R E N EWABLE STEEL J A WS. 

W A L W O R T H  M FC . CO. , 
1 2 B TO 1 3 6 FEDERAL STREET, BOSTON ,  M ASS. 

T H E E U R E K A  C L I P  
The most useful article ever invented 

tor the purpose. Indispensable to Law
yers. Editors, Students, Bankers, Insur
ance Companies and business men gen· 
erally. Book marker and paper c1ip. 
Does not mutilate the paper. Can be 
�.�ei�e��t�t�111Ii Jgo���ft�i!' ;Cfaf?�n2tiB 
and notion dealer8. or by mail on receipt 
of price. Sample card, by mail, free. Man-
�f

i�ttl�e.� Igox<i�l�1fl!�:::::ld���Y. 
C U Y E R ' S  PAT E N T  

DESULPHURIZING FURNACE. 
Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 

FO;A�r��EIII�rWA{�(Nt�f)oL aj�t�ss 
IhwiHTO:<O, BOSTON, l\T ASS. 'Make!'s of the Celebrated " Rivett " 

Precision Lathes. 

ACETYLENE GA� AND CARBIDE OF 
Calctum.-All about the new iI1uminallt. its qualities, 
chemistry, pressure of liquefaction, its probable future. 
experiments perfOImed with it. A most valuable series 
of articles. p;ivin� in complete form the partICular/:'! of 
this .bubject. Details of furn:l.ces for making thp carbide, 
Ras generators, gasometers, burners, etc. Contained in 
��m;r�lfWo,�"i'irI��NI o���P:.����Tj of��' I ���: 
1 0 ;1 :i ,  1 0 3S, 1 0 .") ' . 1 064, 1 0' 1 , 1 11 7 :: ,  l OS::, 
1 0!'\3. l 0S4. 1 O!'\ II , 1 0'"'6. 1 1 04, 1 1 ::4. 1 1 3::, 
1 1 "9 and 1 I � O .  Price 10 cents each, hy mail, from 
this offi.ce� and all newsdealers. 

LAT H E S  
FOR 

C U N SM ITH S ,  TOOL 
M A K ERS,  E X PERI·  
M ENTAL A N D  R EPA I R  
W O R K ,  ETC. 

Serut for IIlus. Catalog. •lJ�������!. W. F. & l n o .  Barnes Co. 
1999 Ruhy Street, 

ROCKFORD, ILL. 
•••••••••••••••••••••••••••• • 

AdJ'ustab le  Sc ' be A knnrled and nick • • • rl r. eled hollow .leeve, . • with a • 
� if F • clamp. • • to hold ing de- • • dilferent .. vice at each end . • tools. Made In 8 In. and 12 in. lengths. Price of • 
() either sIze. 5Oc. Knife point for pattern makers • •  
• 15c. extra. IY" Cata�e ot �"" Tools tree. • . l.HS� STARRET I f.'!13. Ath o l .  f1.AI." • •  .......... � ............ ��� .. 

M AC H I N E S  FO R R O L L I N C  
SC R E W 

T H R E A D S. 
Any size u p  t o  1 "  diameter, 3" 

long. Four sizes of machinetl. 
IY" Send, tor Circulars. 

BLAKE & JOHNSON, 
P. O. Box 7. Waterbu ry, Conn .  

You Want the Best Lathe and Drill 

GHOGKS 

1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FO R B E S  
PATENT D IE  STOCK, 
ea�;,aI1��S}�S J':&f���natelY 

THE CURTIS & CURTIS CO., S Garden Street. Bridgeport, Conn. 
There is never any question 

about the quality of a 

B .  F. B A R N E S  
U P R I C H T D R I LL. 
The tool here illu,trated is our 2O-inch Drill, and we �uarantee it to drill up to 
!1ina

C���d 
s::� aa�dd ����r �rr��� iW� 

build larger sizes and will be glad to !-lend fuB data on our entire Une to 
interested people. 
B. F. BARNES CO., Rockford, Ill. 

45 
Fire-eseupe, J.  A. Shupillg . . . . . . . . . . . . . . . .. . 665,585 
I"ire-PSCll lH', 8. II.  TrOlllauhauser • • • • • . • • • • •  66r),707 Fire-escapps, ('te. , uu}(>ouy fot', A. K uh l .  • • •  665,53:{ Fire-protpctive apparatus, B . •  J. McCormick 665,616 �"ir{>proof floor construction, M. J.  O'Meara 

( rp issne ) . • . . . . . . • . . . . . . • . . . . • • . . . • • • •  1 1 , 882 �-'lag-holder, R. �" DOwlley . . • . . . . • . • . • . . . . .  665, 672 
�-'lowers, rf'cE'ptacle for cui tiva tiog and pre-
Flue��l:�����" AS. BH�oF�:k :  : : : : : : : : : : : : : :  : : :  �:��� ,I1"lut:>-cleaner, T. J. Rossell . . . . . . . . . . . . • • • • •  665,550 �'luid-pressure brakp, M. \V. Hibbard, 

600, 686, 665,687 Fluid-prf'ssure rE'gulator, E. M. Hewlet t .  • • •  6G5,4:{7 �'lux-ft'eding df'vice, C. 'V. Sleeppr . . . • . • • •  665, 477 Jd'olding box, Z. B. Wphh . • . • . • . . • . .  665,556, 66:..'), 557 }j'olding chair, L. S. \Vhitp . • • . . • • . • . . . • . • . •  6H5,493 

������gJ �a���t-'w�;lC�t:l�I���� : : : : : : : : : :  : : : : :  : :  �&g:��� I!"urnace, J.  F. Broadbent . . • . . • • . • • • . • • • • • •  665,S51 }1"urnace, B. Talbot . . . . . . . . . . . . . . . • . . • • • • • •  665,621 ]1'urnace-grate, J.  R. Gporge . . • . . . . . . . • • • • •  665,675 
Furnace or similar door, 'V. E. Stopffier • • • •  665, 484 
Gamf', checker-board, C. Buttgenbach • • • • • •  665,505 Game-rpgistt:>r, W .  Graham . . . . . • • . • . • . • • • • •  665,429 Garment-faste-ning, C. H. Smith . • . • • . • • • • •  665,479 Garment·waist closure, E. Goodman . • • • • • • •  665,518 
Garter, J. Gump . . . . . . . . . . . . . . . . . . . . . . . . . . . 665, 430 Gas-enghlf', L. H. Solomon . . . • . . . . . . . . . • • •  665,665 Gas-generating apparatus, C. :M. I\:pmp . . . • •  665,568 
Gas generator, acetylenl', Kautny & Lotz . • •  665,442 Gas generator, ac(·tyIPllP, P. L. Lineh a ll . . . .  665,745 Gas generator, acptylelll:" , G .  P. \Yashburn . 665, 491 

8::_g:;!��:l��r'E�y��dD�ff .�: . ��(���� : : : : : : : : :  ��,�g Gasolene-burlwr, H. B. Cary . . . . . • . • • • . • • • .  665:670 Gearing, changpabh', A. Brady . . . • . . • • . • • • •  665,594 Gf'aring. rpv('rsing, P. B. Belches . . . • . . • • • •  665,824 Glass articles, machine for grinding, F. A. 
Hubbuch . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  665, 786 Gold-saVing apparatus, }<'. J.  Drake . • • • • . • . •  665,773 Governor, spt'ed, C. F. Sleigh . . . . . . • • • • . • • .  665,552 Graphophone-record casp, G. Topham • • • • • • •  665, 813 Graphophone-rE'producpr, 'V. Hart . • • • . • • • . .  665,601 Gun, single-trigger douhle-harrel, C. E. 
Good\\'ill • • . . . . . . . . . . . . • . . . • • • . • . . • • • • •  665,634 Hair-receiver, C. Strt'itf . . . . . . . . . . . . . • • . . . . .  665,703 

Baml'-fastpucr, I" .  Gahm . . . • . . • . . . • • . • • • • • .  6G5 425 Hamm(�r, pneumatie, J. Beche, Jr . . • • • • • • • •  
6
��

,
: "
7
c

2
G4

1 Harrow, 'V. M. Baker . . . . . . . . . . . . . . . . . . . . .  u..J Harrow, W. L. Oran . • . . . . . . . . • • . • • • . • • . . •  66.�,751 Harvestpr-reel, A. ,Yo Dawson . • . . • • • . . • . . •  665 , 4 1 1  Harvestpr tedder attachment, W .  H.  Mc-Elree • . . . . . . . • . . . . . . . . . . . . . . . . • . • • • • • •  665,750 Hat and umhrella rack, J. 1\1. Alexander • • • •  665, 846 IIat-hag, 1( . Phillips . . . . . . . . . . . . . . . . . • • . • • .  665, 4G4 Heating systf'm, stpalll, C. G. Darrach • • • • . .  665,770 
Hinge, storm-window, J. H. Pease . • • . . • • . .  665,752 
HobbY-horse, E. M. "'"artl'uel . • . . . . . . . . . • • . .  665,555 Hoist levpl-indicator, C. E . .Alldt'rson . . . • • . .  6U5, S21 Hoisting and dumping apparatus, U.  A. l\lorris . . . . . • . . . . . . . . • . . . . . • . • • . . • . . . • .  665,574 Holder, G. Heckpr . . . . . . . . . . . . . . . • . . . . . . .  665, 7:m Hoop-stock equalizing, lapving, and pointing machinp, automatic, G.  A. Bnsign . . • . .  6()f), 7�2 
Hooping machiIlP, barn'l,  Palmer & Langlotz H6fl,461 
Horse-hoot, 'V. G. Johuson . . . . . . • . . . . . . . • • •  Ht);'), 5;W Horspshoe-calk, C. Stalpy . . . . . . . . . • . • • • . • . .  ()()[), -1S2 HOl's('shoe-<:>a1k, Taggart & Bayups . • . . . . • . .  6G5,4S5 HOS������,ill.f.S'F �oS�r���lt t�f\�t.P.l�i�l.� . �l.l� • •  

s�: 665,803 Hot-air apparatus, G. B. FraIt-y . . . . . • • . • • .  6()5,()73 Hub. intprcbangeahle, Little & Jumwy . • • • .  665,569 
Ice-tongs, O. J.  Rankin . . . . • . . • • . . . . • • • • • .  665,549 
Index-tah, C.  V.  HenkeL • . . . . . . . • . . . • • • • • .  665, 526 
Inking apparatus, J. N. P. Crampr . . • • . • • • •  665,407 Insulatpd w irp, ma('hin{' for l'Pstorillg, J.  B. }<"leming . . . . . • . . . . . . . . . . . . . . . . . • • . • • . •  665,421 Internal-combustion motor, C. F. Bprgmalln 665,849 I ridium, apparatus for mplting, Arwpny & 

l\iarion . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • •  665, 717 
I roning-muchinp prpssure-roU, H. E. Smith . 665,806 Ironing-tabh', H. C. Bueh . . . . . . • . . . • • . . . . .  665,728 
Jar COVt-'l'S, dpvise for straightening can, 

A. Gppck . . . . . . • . . • . . . . . . . . . . • • • • • • . • .  665,517 
Jar or bottle closure, C. 111. Higgins . . . . . . . . 665,4:)8 
Journal, Iuuricating, 'Voolf & Irwin • • • • • • •  GGG,768 Kiln, W .  P. Grath . . . . . . . . . . . . . . . . . . . . . . . .  665,6:m I{nob, J. "''". Lawson . • . . . . . . . • . . • . • • • • • • • •  665 . '[)�4 

t:a���:����:>. ���pP. 'iiai�·��� : : : : : : : : : : : : : :  3ag:+�g 
Ladle, F. Buldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gm, 499 

t!:�, a��s�:
'n

w� tEl:, ������'n::: .�'. � �.n.�(: I� : ��:g6� Lamp glohe-holdt'l', arc, R. }1'lpming • • • . • • • .  665,422 Lamp-sockpt, H. R. Sa rgent . • • • • • • • • • • • • •  66G,5�2 Lamp-socket, H. C. Wirt . . . . . • • . • . . . • . • • . •  665,494 Lalllv-terminal, G .  B. Painter . • • • . • . . • • . • • .  665,459 Lamp-ventilating devicp, Dudley & Vogt . • • •  665,513 
Last-block fastpner, "'�arburton & Redifer • •  665,818 Lathe, R. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . 665,474 
Leathf-'r-staking machine, H. Roeske • • • • • • •  665,469 
Ledgl'r, �'. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . 665,694 Leg, artificial, L. E. Hullinger • . • • . . • • . . • . •  665,529 
Leg-holder for use in lithotomy, W. W. Dean 665. 771 Llftlng-jack wheel-clamp, W. Dunning . . . . • •  665, 4 1 3  Lining, J. B.  D'Homl'rgue . . . . . . . . . . . . . . . . .  665,828 Liquid-dt"livery apparatus, cheCk-controlled, 

H. Feldmeier . . . . . . . . . . . . . . . . . . . . . . . . .  665,566 
LOCk,  A. L. Dltf�ndatfer . . . . . . . • . . . . . . . . . . .  665, 772 Loom, A. Gartner . . . . . . . . . • . • • . • • • . . . . . . • . .  665,674 
Loom, H. W. Wyman . . . . . . . . . • . . . .  665,559, 665, 845 Loom jacquard attachment, A. Pivetz . • . . • •  665,753 Loom pile-Wire, A. F. McCollum . . . . . . . . . . . 600,577 Loom stop-motion, H .  'V. Wyman . . . . . • • • .  665, 624 Loom warp stop mechanism, H. Wyman . • .  665 . 7 1 3  Loom warp stop-motion, J. C. B r y a n  • • • • • •  665,401 Loom warp stop-motion, H. Wyman . . • • • • • •  665,591 
Malt, preparing, P. Vollmann . . . • • • • • . • • • • •  665,489 Mandolin-shell mold, G. A. Fullerton . • • • • • •  665,633 Mangle, G.  G.  Place . . . . . . . . . . . • • . • • • • • • • • •  665,546 
':\iangle, Plaee & Rosback . • . • . . • • • . • • . • • • • •  665, 545 Mantle-support, J. Irons . . . . . . . . • . .  � . • . • . . •  66;),742 
Measuring instrumE'nt, ple-ctrical, L. B. At-kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  665,007 Measuring instrument, plectrical, C. Olivetti 665,798 Mechanical IllOvPIDPnt. R. B. Lucas . • • • . • • •  665,612 Medicinal hatb-cahiIwt, }1\ R. Ryan . • • • . • • .  665,756 ME'rry-go-round, cyclp, L. Barto . • . . . . • • . • . .  66.�,393 Metallic whe(ll and bearing thf'refor, J. T. 

McCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,643 
Milk-can, E.  1\1. Ppacock . . . . . . . . . • . • • • • • . .  665,837 Mine, cagf'-chair, Bpck & CaYllor . • . • • • • • • •  665,823 Miter-hox, J. Pagf' . • . . . . . . . . . . . . . . • • . • • • • • •  6G5,G!')3 Mold-forming mpans, Ruff' & Trub . . . . . . . • •  665,802 Mortising and tplloning machiuf', I. LightIlPf 665, 791 1\1ow('r or rpappr cutting apparatus, spring-cap for, H .  L. Hopkins . . . . . • . . . • . . • . .  6f)l).527 Nitrocpllulose, incl'pasing stability, of, Luck 

& Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665.7n2 Nut-lOCk , T. Mathf'lly . • . . . . . . . . . . . • • . • • . • . .  665,793 
Oil-burner, II. F. & B. E. Fornt'y . • • • • . • . • .  665,516 Oil-pxtructor. n. '1't>11 Wink"l . . . . . . . . . • . . • •  665,841 Ol'(,s, trpating sulfid, II. F. I( irkpatl'ick-I'icard . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  66..1),744 Ov(�n, hakpr's,  .1.  Sehwpitzf'l' . . . • . . • • • • • • • • •  665, 475 Ovt'", hakl'r's,  A. T. HilllVkills . . . . . . • . . • . . .  665,697 Packing, joint, H. K i rf'hhoff . . . . . . • . . • • • • • •  665, 781 Packing, throttlt'-stpUl, It. E. l\1cCtwn • • • • • •  H65 , 542 Pad-clip, P. W. Rpp('h . . . . . . . . . . . . . . • • • • • •  665,724 
Padlock, J. L. Crandall . . . . . . . . . . . . . • . • . . . .  665,630 Pail attaehmPll t ,  adjustable milk, C. S. HarmSt�ll . . . . . • . . . . . . . . . . . . • . . . . . . . . . .  665,433 Painting df'signs on surfacl'R, E. S. Martin . 665,747 Pappr box, C. Enghprg . . . . . . . . . . . . . . . . . . . . .  665,731 PapPI', machiIH' fot' mannfacturing carbon-coatpd, 11\ 'V. "'Vppks . . . . . . . . . . . • . . . . . .  66;),844 
Pappr-making madliuPI',\', lifting device for 

prf'ss-rolls of, T. II. Ravpry . . . . . . . . . . .  66;),473 Papf'r-making machhwry, lifting device for rolls of, T. H. Savpr.v . . . . . . . • • . . . . . . . . .  66.�, 472 
Pappr, manifold, 11'. "' . '''"f'pks . • • . . . . . . . . .  665,622 PapPI' with ('arhon, maehhw for coating, F. 

W .  W"eks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G65,648 
Peat for fupl, f'te, rplating to drying and 

eondf'llslng,  E. Springhorn . . . . • . . . . . . . . .  6('>5, 61 9 
Pencil-sharpPIH'r, V. J. Sf'hrpttf'r . . . • . . . . . . .  665,759 
P('ndant for gas, plpctl'i(', oil, or othpr 

lights, H.  Hatf'lpy . . . . . . . . . . . . . . . . . . . . .  665,657 
Ppns, llla('hhlPry for grinding stppI or othpr mptal1i(', K .'t1i·�T & "'"iglpy . . . . . . . . . . . . .  665,661 Pprfpding-})rpss, G .  P. F.-lIlll'I" . . . . . . . . . . . . .  665,415 Photographi(' films, apparatns for dpvp)op-

lng, 1\1 . R. Ft'tsf"lH-.r . . . . . . . . . . . . . . . . . . •  665, 599 
PhotographiC'-roll hol<1t' l', .J. A. l\Ioshpr . . • . . •  6H5,691 
Pin-whpp1, "'". J.  Booth . . . . . . . . . . . . . . • • . . .  665,850 
Plantf'r  uttachnwn t ,  ('orn, .J. T a lllwhil1 . . . . .  6(',5,587 
Plantpr rnnnt'r-valvt', (,O]'n, .J . C.  Tllnn i('1ifT . 0(',;'), 70& 
rolp nf'ck-yokp stop, vt 'hid .. , A. F. Kpptp r .  6()!), 5�1 
PostHI dpvi('p, n .  R. �I,\·prs . • . • . . • . . . . . • . . •  6(,,>5, 7!)6 
Post a l  tnh.', K L,\·nn . . . . . . . . . . . . . . . • • . • • . •  665,(':.63 
Pot a !'l!'linm hydroxid.  mnking', n. PI'P('ht . . . •  665, (':. 1 7  
Potato cnttpl'. sppd , C'hl',\'slpr & :Mills . • • • • •  665,509 

(COli tinned on page 411) 
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I c itut if i c !mtricau. 
In the Pay 
Envelope 

That's where o u r  education affects you. 
We teach mechan ics the theory 01 their work,- help misplaced people to change their work; enable 

young peop le to 8 /(1)1'ort themselves 
while learn'illg a pru/ession. 

250,000 students and grad uates in Mt't"hanl..a', 
EIeetrieal, Steam And (,hll t:n�ine('rln�. Ar("hitecture, 

Telegrallhy, StenogrJl]lhy. Rook�kf.t'plnj:, I't('. Write for 
Circular and mention subject in which in terested. 

IN'fERN!TIOUL CORRESPONDEHE SCHOOLS, 
Established 1891. Capital $1.500,000. 

Box 942 Scranton, Pa. 

'- EARN 
· TO WRITE 

ADVERTISEM ENTS 

The Htlsine8s�Jan's 'b�:l7.ifl" 

SYST E M 
":xplains fu l l y ,  w i t h  elaho
!'ale i l l ustrations, th .. men,. 
nds 

.
adllal l y  i n  u s e  by suc-

�i;;;��l: l �ll�l:;�e;;s �:�i\rrf��� lllouths' sn hseription for eig'ht :i-ee l l t  stal ! ! J 's. 

Shaw·Walker. "�'i';�h'f��ri. 
\Vrite for t"3.t.uf 1·:trO systems 

".!t, :;1l �frT":S a r L!}'  i ll t h e  study "f 
a d \"ert i � i l l J;  w i l l  fit you f4 .r *:.!5 to $:)0 I ,el' wepk " o!o; i t i o u .  EIll I ' !oyed grati a
ates p i  l O W'  i t  W e  teadl every I ,rac
r i c a l  feat n r e  by m a i l .  JVritl' /UI' 
f'l'idf'HI'e.tl-ee. PAGE-DAVIS CO. 
Suite 20, 167 Adams St. Chicag' 

V O L N E Y  W. MASON & CO . ,  
Fr ict ion Pu l l eys,  C l utches & E levators 

P R O V I D E N C E ,  R .  I. """"':. 

�8u U S E  G R I N D STO N E S  P 
Lf" �o we Call :<\ U V V I Y  you. A l l  : m �e� 
Ul o li ll t f-'d and 11 1 1 1 1 1 0 11 1 1 " '. 1 .  alway!'! 
kept i n  stock. lt�lIlenh,er, we mali"e a 
speci altyof select-Ing �t()ne:, for all �P4?
CIal purJJose�. lW" As/; for ('(ft((I(J�l tlf 
Tile C I,EVE L A N D  �TONE C O .  

2 d  F l o o r .  W i l s h i re .  C l eve land . O .  

M��'�I': P�rt��ll �ll�tri� ��n'ly�r 
For Load i n g  S h i p s  from Docks a n d  Warehouses 

suvin.g over 50 per c e n t  i n  t i TL e  of loading. By.means of thIS portalJle ship and wareh ouse COIlvpyor, any flack or package cargo, that can he handled i n  a sl in!.! ean be put aboard ship as fast as it eUI l  lie stowed arid in un unbroken couditiOll . By means of thi8 Electric Convevor, flnu!' g!'ain sacked goods, etc . .  can be delivered at' the hatt'll at t h e  rate o f  4,CKlO sack� per houl' ; and i t  floes away WIth all �tag-ing and hoisting. 
in�°tl��������rt��,�t·��

h
Jgot�:

r
:��

u
:

e
f�n(����r��ill\l�� of the invention will be forwarded Address Capt. W. L. llIe.C A RE, Stevedore, 

Tacolna or �eattle, \V asbington. 

LET US START YOU ! :e.��'?H<t� � - .- Gold, 8Uver, Nickel and Metal 
Platina. At home or traveling, taking 

u!lin� and selling Prof. Gray' 
l.� ;!l��hllne":., f W���:���lr;

� 
New methods. G������f�:j��\�::���� all 

on your ki tchen stove furnil!=bes 
plenty of dl�tilled aerated water at 
trifling cost. Simple as a tea kettle. 

Hon. H I L A R Y  A. HER
BERT. Ex-Secretary of the Navy, 
writes : ., The Sanitary Stin bas been 
used w ith success in my fam ily, and 
I consider that the use I h av e  made 
of it shows t hat it will afford a good 
supply of absolutely pure water tor 
drInking and cooking purposes."  
�'U I �].\

ta
H 6'lll� ��

e
d �I�h��i 

for award at Pari� ExpOSition.  
CUPRIGRAPH CO., 1:18 N Green ;\treet, Chicago. 

"0 Onlers Expected 
d u r i n g  the holiday season. b u t  w e  h a v e  found i t  
good b u s i n ess policy to  auvertise in a l l  :-;pasull�.  
for through our auverti�ill.!! we find inve:stol'� who 
desire to secure the un usual profits rea lized by 
inv�stmellt:s in Jegit.imate working m i n e s .  a l l d  by 
continuo u s  8(lvertising they tlnu us. 

The New Yearts Dividends 
disbursed by our bouse as financial agents for 
tbe several mining companies we represent. ann 
whose stock we have recomm�nded to our cu�·  
�o

v��s't ,�Owre:ep�:at<!;adi?:ft:n(�ndai!�!�;ll __ �)� 
orders, distl'ibuted in evel'V �tnte of t. h e  
lInion, and we h a v e  neve)' yet had a 
�ingle dissatisfied i nvestor or Cllst Olll c r .  

Our Combination Order Plan 
divides the investment among several companies, 
dividend payers and flrst i�suefl.  at. the grouTIlt
floor inau�ural prices. thus obv iat i l lfl risk flf lo�� 
and insur l l1,:! n·gular interest. ma.xi m u m  pro 'its 
and security of princ! })ul to the investor. 

If int.e)·e�ted in l al'lle and nnll tiii ll al l'rnfi t �  
-regu lar i n t ere�t ana Se(�nl·ity o f  l,riu(·it,al 
-seud for our Booklets of uayiuJl mine"" 
combination ol'der blan k �  ] ntP�t Re" orts 
anfl fu l l  " al'ticulnrlil. that ,"vi I]  ll"ive YflU 
interest.inll anf) lU'ofitable infol·III Rt.ion on 
YOU)' illve!'jtlll cllts for the eOIDing year. 
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Y a h'l ' ,  i ' l l g i n p ,  ,Yo ( ' \ l l I l I i n g  . . . . . . . . . . . . . . . .  ()(if), i1 12  
Y " Ivl '  foJ' wll t t' r- t : l l l l\: � ,  tioll t . . T .  )'IoJTisoll  . . .  Hfi!) . •  n["1 
V a i vi '  gPH I' ,  ('n l -01l',  H. I l a J'(I i t '  . . . • . . . . . . . . .  ( i( i;-I , rI24 
V a l v C ' ,  t l l l l k  O t l t l ! ' t ,  ( ' . H i r k t ' l',\" . . . . . . . . . . . . .  HIl;I , : :�)ri 
Y l I l y ! '  of" P l l g i J IPS.  o p t ' I'a t i l l g"  I I l P i'1w l l i sm fol' 

( ".\· l i l ld i ' 1' rPl i p f ,  ( ' .  I·�. 1\: ( > 1 1 1 ) 1 . . . • . . • • • . • •  t i4 j;-I . fi.t( ) 
Y{'h i t'l i '  hl"a \';: I ' - I I ' \' l ' l· .  roa d .  E. A. Bl'ol\:p . . . . .  t iH.'"", , t.O:: 
Y p h i ( ' I t '  p } p d r j ( '  I n·a l\: l '  . . r . X. ). I a l i n l H',\' . . . . . .  4 ;4 :.-1 . ... ;10 
Vph k l l ' .  motor,  1 1 .  ( ' O\l I" I I ' t ' I l . . . . .  Hli.-• .  ". , I  
Vi'h i d l · .  l I \otor,  'V . ( I .  'Yol "l l I  . . . . . . . . . . . . . .  H( j,-• • -l!lj 
y . . h i dp .  � i l l g lp-\\· i l p l ' 1 .  :\ 1 .  H. I l i ' ; \  tlwrl,\· . . . . .  4 )0:-1 . .... ; .: ... 
Yf'IHl i l l g  , I l H I  i ' , I l'l' i t ' I '  a p p n l';l t l l �  foJ' Hto1'i'-

l'l t ' I'\' i ( ' I ' . J .  B.  Hu ]'ll . . . . . . . . . . . . . . • . . . .  4 \l -iri, S:W 
Y t ' ll t i l a tol '  . . 1. ":\1 . (' < l n i t -o . . . . . . . . . . . . . . . • • .  H4 i;) , 507 
\'1':-;:-;( ' 1 .  T I .  ,Y o \\'oolhl' l '1  . . . . . . . . . . . . . . . . . . . .  (WlO.),767 
\' i o l i n ,  p i li l l O !  R . .\ I I · g . I . . . . . .  t i4 i:") J in O  
Y i �p .  I ·oll lhi n a t i o l l .  P.  H I'I l,ul hool\::-: . . . . . . . . . .  (!f�
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'Ya l'p-StoP- l l lot  i o l l  ell ' t  1 ' 1 ' 1  01", .r . 1 1 .  'Yolgl ' l '  
I ' t  al  . Hn:l , -l�)t. 

"�H t t ' I "-{ ·l ( l�i ' I � .  d('  . .  t1 l 1 :-;li i l l g" - t :l l l k  fOI',  :-:. ( ' . 
( ' n l'l'o ll  . . . . . . . . . . . . . . . . .  fil l;' . H:.?!) 

"' n l p l'-pu l ' i fy i n g"  lI PP:I I · ; l t U S .  C. L. l';:p n n i <'o t t . t i l i:) . 4 iOI i  
"' ; l t c ' J '- t u hl '  l Io i l ! ' )" .  H. ),1 .  F c , I' I '." . . . . . . . . . . . .  nl i;) . ; I1 ;-. 
'Y l I p l ' l  p i v o t  :-: t l " l 1 l " ! t 1 J " I ' .  \' l 'h i (' l C ' ,  ,J. P . .\[ll l "-

1 . 1 ' : 1 1 ' 1 1  • . . . . . • . • . . • • . • • .  (In.). R:::� 
'Yll i · t �tol l l ' - l l 1 l 1 k i l l g- 1 I l 1 I l 'li i l l l ' .  I. RPi t z  . . . . . . .  4 in:l , -lHo 
'Yl i i ttl p t l' i ' I ' -hooIL .T . 'Y o ( ' 1 I ;l m hC' I '1'1 . . . . . . . . .  04i;'), 769 
'Y i n d m i l l ,  .T . P .  F. Fl;J i g" . . . . . . . . . . . . . . . . .  HHiI,420 
'Y i lldmill ,  C. P. PI·i t l 'l l ; l nl . . . . . . . . . . .  nnil,83S 
'Y i nflmill,  \\�. H. � a \' a gl ' . . . .  4 il)fi, 804 
'Y i nrlow-('lpa l J i l l g  ; I ppa n d t t :-; ,  H. ( ' l" l l m p  . . . . .  fifi:),40n 
''' i l'P-coil i l l g  m :l f'h i l H ' .  ( ' . . 1. ,J l I h n son . . . . . .  t i(t!) , 65!> 
'Y i rp-RtHy-t" w i s t i l 1 g  I l t ' v i fop.  B U l' n h a m  & Y l l n 

R i l H 'J '  . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . . .  r.n:). 72!l 
'Yoo(l - l l l 1 rl l i l l l!"  f l l l ' l l : l I ' C ' .  K n. II1H'lwfi 'I(1 . . . .  n4irl, .t40 
Y ; I I'I I S .  t h l'p;}'c ls,  pt(." i m parting silky l 1 \ � f t , 1' 

t o .  E. l I phC' l 'l t ' i I l  . . . • • • • • • • • • • • . . . • . . . .  ()n.� .6RO 
Yokl'  (' t' l I t l ' l' ,  I l I ' I 'k ,  C. 'V. �IcDonaW . . . . . . . .  (m!), 7.:!fl 

DESIGNS. 
R a ll-aJ ](l - so(' k ( ' t  f i lStp l l C ' J '�,  Ho(' k i ' t - pi ( 'c(' fo!'. 

"� . H.  H. J )  . . w � t ' . . . . . . . . . . . . . . . . .  . .  
Rf'fl-fr:l nw (·o!'t lf'l "- i l'l I l l .  P. H.  ROll i  I".'" . . . . . . . .  . 
RpIt-. X. n l'p�11 I ' 1  . . . . . . . . • . . . .  
Rf' l t .  L. S;t I1fI(' I ·� . . . .  . . . . . . .  :::1 , Sf)·l I n 
R i C'yf'1(' - h n l  •• ,Yo S. ( ; n hl ' h l l a l l  . . . . . . .  . 
H l'oOIU - l"h i f'l d ,  H. ,Y o B Ollg-I' . . . .  . 
(" a n  01' hox ,  F. T. K p I l I I I · (ly . . . . . .  . 
C'I �I.;:('t- l()werillg fra mp , .r . Rnmgll l'(] lwl' . . . . . . 
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The Accuracy and Endurance 
of the full R,uby Jeweled 

E L G I N  
WATCH 

has heen  prm·en  by years o f  �I se o n  the larg-est rai l roads of the 
wor l d ,  wherE' sway " nn sw i n .� and  j o l t  and jar ha \· c  thoroughly 
tested i t s  t imekecpi l lg-. ' 1 1 1 < 1  hS\ l ng qua l i t ies .  

The W orld's Standard . 
�Igjns a r(' sold hy jewelers everywhere i n  siles and cases to 
suit the purc h a s e r. 

All £1K"t ll watcJ.1 a lwHYs h af; the worrl "Elllln'  
engraved . 0 1 1  the worke;-f,.l l l y  guanmteed. 

�And for free book1et
" The \\�3Yri of a Watch." 

BLGlN NATIONAL WATCH CO. ,  Elgin, lII. 

I HOW TO MAKE AN ELECTRICAL 
50 Y E A R S '  

E X P E R I E N C E  

PATENTS 
I Furnace for Amateur':-< I J se.-'J'he util ization of 1 1 0  v o l t  

�]ectrie cireuit� f o r  sIllall furnace work. By N. Monroe 
Hopkins. 'Jlhi� valuable article is accompani e d  by ue
tailed working drawings on a large scale,  and the fur
na�e can be m ; I <i p- by any amateur who is versed in the 
u�p- of t.ools. 1'hh� article is contained in SnKXTH' ] (' 

TRADE M A R K S  
DES IG N S  

COPY R IGHTS & C .  
A n yone senti i l l :.!  a � k e t e h  an d cte�eri pt i l l l l lI1 ay q u i e k l y  a�cert a i l l  o ur u p m i o n  free w h el her au 

i n v e l lt ion I �  prot l l lbly patentable. ('oll l ll l l l l l iea
t i o J l �  R t r l l·t l "  ( � ( ) n ti d en tial. Handbook Oil Patents 
sellt tree. ( jhle� .. a�ency for secu ri l lg"  patents.  

P a t e l l t R  t a ken t b rough M U l l l 1  l..t- Co. receive 
sllfcial, not icl'. w i t.hout charge, in t h e  

Sci�ntific Jlm�rican. 
�lr;������I :�/���yi l�:����f�� ������: ll��i.����t $�l

r
� 

year : four months,  $1. �old by al i ll ewRdeal ers. 

MUNN & CO . 36 1 Broadway.  New York 
Branch Office. b'25 Ii' St . .  Washington, D. C. 

�\��}:�;��Ab� itliJ���\C��.��Hr�rJa1�;y, §�e
Y�(�K

c
7·Y:;: 

or by any bookseller or newsdealer. 

FERRY'S 
You 

know what 
you ' re planting 

when you plant 
Ferry ' s  See tis. If you 

buy cheap seeds you can 't 
be sure. Take no chanceB 

get Ferry'S .  Dealers every
where sell them . Write 
for 1901 Heed Annual
mailed free. 

ARCHITECTURAL 
VOLUMES � � 

Bound vol umes of the Building- Edition of the SCIENTIFIC Al\!ER
ICAN for 1 900 are n ow ready for del ivery . Beautifully printed 
perspectives and floor plans of many houses of  a wide range of 
architecture and cost ; also a large number of cuts of  handsomely 
furnished and decorated interiors , combine to make these vol
umcs of great value to those interested in the subj ect. The 
sem i -annual volumes are '$2 . 00 each : yearly volumes , '$3 . 50 each . 

M U N N  & C O . ,  Pub l ishers, Scientific American Office, 36 1 B 'way , New York.  

$50 1 Week 
And Expenses Made By L i ve 

Agents S e l l i n g  

THE ACORN LAMP 
Underneath & oV�l'head generators. 

MAKES ITS OWN GAS 
At a Cost of One Cent for Ten Hours. 

Ulvt·s I!t'ttf'r and Bright .. r 1.lght Than 
Eleetridty. Ab�olutely safe. No smell, no trnu b l e . I ntior:-;eti and approved by 
Fire I nsul'ance L u derwritel's. :\lade 
in 2;) different styles. Prices from *,,=.00 up. They se i l on si ght to store::; 
ami fami lies . Guat'anteed to give 
�atH'fal'ti ()n. \Ve haye agent)'; who are selling 10 to 20 lamps per da�y .  

It's II. "'·lInder. ("atalogue free. 'Vr1te 
for tt'l'llIS to agents. 

ACORN BRASS WOR KS, 
Dept., 1 0, Chicago, 1115. 

. PAL ll1 E R  Stationary I 

�r.J .. � and Marine G asol llle }<: I I- ' 

� gmes and J�aunches. �l ( )tOl' 

�� ••• ====I ,Vacoll Ellgulet-i. Pumlling I 
0;; II! .. 1_._ "�llglJle, .  I _ .- - ur �ell <l for (,,,talog. 

PALMER RRO�., llI l A "' r � .  C O N N .  

� . 
, 

' c  . 
\ --��� .... :..:;�'-' ) - """"{'NS A I D S  -

Hawkins' "Aids " to E n g i n e e r ' s  
Exam i n at i o n s .  witll Q u e � t i () lI s  
and answers, �xi�. leatiwr . .l! i lt 
edges.  gold titles. '-'OBt ains a l l  
i n 1 orma tion neede{] to obtain u n  
en}! i l ] eel." s l i cen:-ip. $:!. vo�tJlai d .  
'J'H �;(). A L 1 ) [<,1, & ( '0 . . m Fifth 
Ave . . cor. l;ith St.,  );ew Y ork. 

2 0 0 Egg Incubator 
For $ 1 2.00. 

:rhe Simplest, most perfect incubator made 
In the world. Thh� is a new one at a remark
ably low price. It is an enlargement of the 
famous 

WOODEN HEN 
and. made as thoroughly 
good as any incubator on the ma�ket .. It will hatch every 
fertIle egg put in it. and 
stand u p  to regular usage 
as well as the most costly. 

Write for free catalogu·e. 
G E O .  H .  STA H L ,  Quincy, l I I .  

F I O
S GAS and GASOLINE ENGINES. H:r!� �:�er 

H I G H EST G R A D E  E N G I N E S  FOR A L L  POW E R  P U R POSES. 
T..I.argcst Exchlldve GR� Engine Faetory in A nl ericn. 

F.ngi nefl. heW i n  stock in principal cities for quick de]ivery. 
SEN!) F O R  O U U  X f:W I " L F � T n A TE D  C A T A I, O H l J E  5 .  

FOOS CAS E N C I N E CO • • STATION A,  S P R I N G F I ELD,  O. 

PERF RAT 
F O R  A L L USES. MA OEA S REp..UIREO. 

HARR INGTO N & K I N G  PER FO RATI NG @;.,C HIC'A'GNO:· 

© 1901 SCIENTIFIC AMERICAN, INC.



Ualuabl� � Books ! 
.. .. ..  

EXPERIMENTAL SCIENCE. 
By GEORG�; )1. IfOPK I :\" ,;. 

THIS is a book full of 
interest and value tor 
Teachers, S t u d e nt s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his splendid 
work gives young and 
old something worthy 
of thought. It has in
fluenced thousands of 
men in the choice of a 
career. It will give any
one, young or old, in
formation that will en
able him to compre
hend the great im- ..... It;..:!llr.sr:-.:-:-: provements of the day. 
It furni8he� sugges
tio11s for hours of in
structive recreation. 

20th edition. ltevi::-<ed and elliargeu. 914 pages. 820 
�!�d: s��1io�trta&OM��o��oC.I$ta;og:ic_e. !JY mail, post-

T H E  SC I E N T I F I C  A M E R I C A N  

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBER'!' A. HOPKI;liS. 

12,500 Receipts. n5 PalZes. 
This s p l e n d i d  

work contains a 
c a r e f u l  compIla
tion of the most 
u s e f u l  Receipts 
and RepJies given 
in tbe Notes and 
Queries of corre
spondents as pub
lished in the S(,I
}o;�Tn'IC A"r-E u I
CA s n uring LlJe 
ptlst fifty year� ; 
t o g e t h e r  w i th 
maIlY v a l  u a b I e 
anti important addit iol ls . 0 v e l' 
12,666 .elpct ed 
Receipt..; al"H here 
collected j nearly 
every hl'tlllt'h of 
tbe useful al't� be
inl! represented. It is hy f:, ,' the 
mO:-1t comprehen
sive volume of tlw 
kind e\'er p lat �ed 
before t il e  puhlie . 

Price $!J in cloth ; 86 In sheep i  $ti. ;.)O i l l hal t'  mo
rocco i postpaid. 

AN AMERICAN BOOK O N  

Horseless Vehicles, Automobiles 

and Motor Cycles. 
Operated by 8t

��1�U:1t?��ioi�1:.�.
n, Electric ulld 

By GA R D N �JR  O. HISCOX,  �l. E. 
Autho .. of " Gatlil. G lu.o)enc and 011 " »pur Enarlllc�," 

and h lIceitallieal llu,·cJnellt;t., ncyh'c� Ilrad Appllanl·cliO." 

PRICE  $ 3 .00 POSTPA I D. 
This work is written on a broad basis, a�?d com l�rise� 

in its scope a full i l lustrated description WItt) details of 
the progress and manufacturing adv8;flce of one. of �be 
mmn:. important innovations of tbe · tuues, cC!ntl'lbu�mg 
t{; the pleasure and business convewence o� mfln�iIId, 

T h e wake-up and management of 1Jt..ut om0bl J e \ e�lcJe8 
of all kinds is liberallv treated, and III a way f tlat WI l l  be 
appreciated by those· who .are reachi!lg' out for a better 
knowledge of the new era In locom otIOn.. , 

The book is up to date and very fuUy I l lu8tra�eo With 
various types of Horseless t 'arriages, AutumobI1es and 
Mutor Cycles, with details of the same. 

Larlre 8vo. About 466 palles. Very Fully 
Illustrated. 

A Complete Electrical Library. 
By PRO>'. T. O'CO N O R  SLO A N E. 

An inexpensive library 
of the best books OIl 
Electricity. Put up in a 
n e a t  f o l d i n g  box, as 
shown In cut. �'()r the Htudent. the amateur, the 
worksbop, the e1ectrical 
e n g i n e e r ,  schools and 
col,eges. Comprising five 
books. as follows : 
Aritbmetic of Electricity 138 palZes, • • •  '1.00 
E1;.i'::;� '�'o: ��k�nllltil 

How to Become a Sue-���:�I .E�ec:r:cl�$l\il 
Standard Electrical Dic

tionary, 682 pages, $3.00 
EI t Iclt S· r H d 158 Five volumes, 1,300 page.., 

;;IZ�s, : . J�
p
. J 

e f,1.oo and ove!' 450 illu.<tmti()lIs.  
A valuabw and tndi�pfnsable addition to every librrtry. 
Our Great Special Offer.-We will send prepaid 

the above five volumes, handsomely bound in bl�e clotb, 

::��t���e[nl�tteeni�t���0�,C!�8:�els���i!(°it�d����i 
Pr,ce of $�.OO for the complete set. The regular 
price of the five volumes is '7.00. 

MAGIC Stage illusions and Scient ific Olver· 
slons, Including Trick Photog raphy.  

'I'hls work appeals to 
old and yOllllj!' alike. and 
it is one of the most at
tractive holiday books of 
the year. 'rbe il lusions 
ar� illustrateo b y  the 
highest class of engrav
ings, and the expos(�B of 
the tricks are, in many 
�����idf����l��.� �h et�� 
selves. ConjuriIltz;. large 
stage illusions. fire-eat .. 
�e�t:i���js��w�!

l
�ri��i 

III a tz; 1 c ,  ancien t magic, 
Hutomata, curious toys, 
stage effects, phototz;rapb
ic tricks, and the projec .. 
t ion of moving photo-
:��lb�� a:�d 

al
fll��,�at��� 

making a hand:-oome VOl
ume. It is t a s t e f u l l y  
printed and bound. A c
knowledged by the pro
fesswn to be t h e  �tand· 

ilI;8 palZes�'4�o �::::kl�Wc�$'!!.�O. 
QF" F'lIll dfscript!1'P circular. oj abo". books will be mailed 

iree upon appUcaUon. 

M U N N  &. CO. , Publ ishers, 
36 1 B R OADWAY N E W  YOR K. 

$ , j.entifi, �lUfti,an. 47 
Coek a nt i  \' a \ v f' l l a n d l('. w a h�rt 1 .  N .  ( : Iauh('r a:}, Sti! 
Cocks o r  v a lYeH,  l u.)dy for s i l l . J .  ll .  ti la u lwr �i:J,lSljU 
Cl"eum -sepa rat Ol"H, fa \l (·t� t -:-;o("kd a mi w i ll o. o w -

f r a m e  f o r ,  L U ,I.;'; i h i li l  & I\: ibdt' . . . . . . . . . . . . ��,Xu:! 
Cult iva tor-sbo\· f' l .  "I .  \Y. &, \Y . H ,  Lt'tl bp t t l' r ,  :i:.;, S:-..... 
Displa.ying ('0111 11:-;, d i p  or raek 1'01", ,,' . L . 

l\leyel' . . . .  , . . . . . . . • . . • . . . . . . . . . . . . . . . . .  : : : � ,KI ! I  
Fabric, W o W ' I I ,  \\", '1'.  Sm i t lJ . . . .  , . . . . . . .  : ; :1 , ,'";! l"j  I 
l!�urnitll l"(' - H ly nd;�rd , �t. P. Bil iot t .  . .  :. :::�Xti--!, :: :-: "���-: 
iJIl::��(!�

I
I��!��;�'l:l: I  . • l .  E�P�I/ . . .  ilo·n:I·u·a·I ; : : : : ·�·�;�:�X,I ; :; { :�;; 

I lHlica tor:-;,  h o ld iu g'-pla tt-' fol ' ,  C .  ])or ff l 'l . . . . .  : : : :  . ..... 0 ..... 
Overshop. I-I . E . "· llgoller . . . . . . . . . . . .  " . . .  , .  : ; : : ,:Sli:2 
P;l pf' r. w a l l ,  H .  "·l';tI ' I I l ' . . . . . . . . . .  , . : : : : , ..... \ 1,..; t o  : : : : . \ )0;1 
Pi pt·-h all J.;t-"l' , K F. X tl'JlIH"II� . . . . , . .  , . . . . . . . . .  : : : : .s," m  
P l l llip-lm l'l'l ' l ,  11 .  "· a I t h t ' I' . . . . . . . . . . . . . . . .  , . .  : : : : ,s5!) 
P u n ell-hou)' ,  .1. ,Yo & t' . ... \ .  ::\IY('r:-; . . , . . . . . . . .  :;:;,S57 
:'HwlI 1d('r- hl'acps o r p a i rs of :O;lI �lH'IHh' I"H, ('011-

ueeting-pit'ef> of, [I. �tt 'rl lfP1d . . . . . . . . . .  :�:1 , 850 
Show-casp, A. A. De Li sle . . . .  , . .  , . . . . . . . . . .  :{3, 8G7 
�k a tes , C. (';trIson . . . . " . .  , . . .  , . . . . . . . . .  , . .  a:�, 8UO 
Htove, gas,  E. ,Y o rl'. Hicb IlIO IHl . . . .  :�:1 ,872 to :�:{,S86 
Stove-leg basl�, .J. Sm i th et n l .  . . . . . . . . . . . . . . :�:) , �8S 
Stove or "'a r m i ng-oven 113 IHl l e , ('a rte�' &-

Hausfeld . . . . . . . . . . . . . . . . . . • . . . . . . . • • . .  : ::� , 8k7 
'fa blet , :\L S. Chattprton . . . . . . . . . . . • • . . . . . . .  :-�: ; , S-!4i  
l7 111brella- rlluner, \Y . I I .  (;:l s k i l l  . . . . . . . . . • . .  :l:{ ,�.t7 
,"chicle 1)00.,\" , eIt'ctl ' le,  (' . n .  Bu rrows . . . . . . . .  a:� , K 7 1  
\Yatch-('b u nu H n d  d g a l'- c u t t pr, .J . F. Hawling::; ;J:;� lS-lS 

TRADE MARKS. 

£jTERBROOKSSTEE. PE�S 
. . . Pens of any style-fine as a needle ISO Vanetus. For Sale by all Statzoners. or broad as an artist's brush. 

Works, Camde n , N. J. T H E  ESTERBROOK STEEL PEN CO. 26 John St . . New York. 

THE HARRISON CONVEYOR O�lreh!�!f C�b���ya81��m�,o��:1 ��5tfH� l���vi�,�:�t�t�.�������:i���'t':t' 
Screen�, Hol l er ScrAAn�, E l evators, Ho isting Eng i nes. Clam Shell Buckets. Breaker Holls. Pick i ng Tables, How� Standard Hca le!'i, Howe Gas and Gasol ine Eng i n PH. For catalollue and pr ices, address the manufacturers. 
BO R D E N  &. SELLECK CO., 48-50 LAKE ST R E ET, C H I CACO, ILL. 

SALE O F M OTO R FACTO RY, I W A��!�1t-;;;1�.:t�������r'n��i� :eDh�lt �tCt�'; 
Navy Y ard. Phi ladel pl l ia . Pa., January 2:1. 1901 , for sub-R IO  HTS AN D PLANT in8 ]lector o f  ordIHUlf'e. offict' of  Inspector t lf Ordnance, 

_ • Bethlehem :o:teei \Vorks. ::-:outh Bethlehem. Pa,. at $5.(:4 rJ'he 'Y'aluuble l\Iotor Rights, 1!actory and Plant J�tely per diem. The examination will he opel] to a]] Cl)lllerH beJongJJlg to the MUllhattan Oil Mot.or COIl l J lUlIY WIll oe who can give evidence ot' experience i l l  thE') kind of 
�?J�s�il�,
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clU�SiJ�1 �t:�tP��Pl�:�):���tsa�go��{h:�� am �" h .t.on �t l'e�t ,  --!er�ey. C ity.)., New ,l er:;ey , near the an intelH�ent k n o w ipflge of the ('a�ti J1ll. forging nnd PaCIfiC A VellUe �tatIoll of t. h �  ... .'entI,'al Hm J roati o� New treatment of stee l ,  and of til
. 
e methods of testing Bame ; 

.\ uthwptic-, ]Jrollh.vlal't ie , cl is i l 1 fl'cta n t ,  a IHI Je�8e � .  I{eai p t" � at.p ha� th I rty m�y l( )t� RaIlroad be  ahle to  read and illterpr�t readily n.aecbanical draw-
vara slt ieidp , R L X icl" ld . . .  , . . . . . . . .  �3, 7 4G sWI kh ellter� lnll l t lml!. 'rile 

A
merican r]ght� to tbe ings, and to fol low with inteJligence tbe machining of 

Bel'f, e u n'd, d riPtl , and smokl'd, Bet'eh-Xut well kllO \ \  1 I  a n d  a p pro\ eel Capltame Motor I t  IS adapt- all material j to detect defects devploped i n  machining 
P a c k i n g  Comva l l�' . . . . . . . . . . . . . . . . . . . . .  aG, 7 :n i�1 1�[� ::�lai:��,���Pl\

II�������:.equ��:
I
�Jtr�)Yelgl� 0��� g�;:�. !�:!,:gt� �s� �i��:lf';;�ili:;�\�� g��:n�

t
:a;:r'n 

e
����r�� Bf>l'f, Huhl , Lipl/ig ' s  E x t nH· t of :\ll'at COIll - .� _ _ 1 0) I o l m e. ( '111 hp � ' H r � ('d b y allyolle, and needs 110 att en- ments �nch as gauges inol udinJ{ :o\tar gauge an!fVernier Vil l i)' . . . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . :)�, !�� tum. " aetOl Y �'( )m ll i etely eqUipped wi th 11l�h-cla8s calipers ; to po�se�s s�cb a knowledge of mathematics Boih'I'-e}t'H I iS i I lg' COlll PUllUd ,  O. ll radell , . . " . .  ::;!' ! I ' ) m(Hle " n I�l ; lC;l1i llel"� and t(�01 8. For further particul�rs as will enable bim to determ ine with ease plane areas. Bont s  a l lli �hOPH, B ic k ford & :.\leUibuun . . . . .  :)�, !  t) and pernl 1 � S H ) J l  Lo �J�!5pect, ,IJfOper,t,f, a,P PI Y to volum es. weight�, and centers of gravity. He shan Hoot:-; H n d  shoes, Tbomas (;' . Plallt· COlll j l a l l ,\· . . . iv, j 1 1  ( lL\ I{ L I" � 1>. I HOMI SON. :\-la� ter, . have a general knowlpdge of hydraulics and bydrosta-

li
oottiu t�\�i�:��n 

sgE:�(;!:{}y H�I� • •  �t::��l�(:I:, . . �·.I:I:· ��.- :�, 7 1 2 
1 ";xcbange Place. J ersey CIty. tim�. APPlications wiJI be adnressed to tbe Command-

('igal"l' t tps, �\lllerieal1 Tohaccu Company . . . . . .  �! 7�;3 n��rtct
arl ·J/i:;d()]�:'hila�leigt"i� Pad' ani must �e 'ke-

C igars a n d  ci garpt tes , Sussmaun, Hul'ltma l111 
lU A C H I � E  tlni�hed Dynamo Ca:-ztings, w ire for Willd- appli cation received(��fte�. tl�it 3a

e
t
8
e !1h ����lsidered� & Pfe i ffer . . . . . . . . . . . . . . . . . . • . . .  , . . . . . •  a5,72-l ing, book of i nstl·uet-i ol1s . ( ,hurch, 00 Dey S1 . ,  New York. Eacb appl icant wi ll state in bis application bis name, 

Collars and c u ffs, E .  ,,' . :\la rvin . . . . . . . . . . . .  :.m, 70H �e. residence, Citizenship, present occupation and pre-
Dnir)' Pl'ouuets , (,l' r t a i n  u a llled, Bordt'u ' s  C'OIl- S H O E  �e������I�f:c��'re'ti0-:'�� ��]�p�

l
l\
an

l��Salt�� 
vious employment or work done. The applications w i l l  

Da ir�ell
l���d.;�Ii�� 1�;�g:;!)�����(�I�S " i;);·: 
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�:� Correspondence solicited , 110,,2261, Boslon,llf ass. ri�g�i��
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C a t t l e  Food Company . . . . . . . . . . . . . . . .  " . .  ;{G, 7a4 _ _  __ ___ character, l1abits 0 industry and sobriety and skil l  and 
Huck, c·el"tu i n  1 l.1 Iued,  F a rnswurth,  lIuyt & C o, :;;', 7 1; ) I CE MACHINES (' 1 - E • 8 Dr , experience in work of the kind required. 
10'10111", w he a t ,  I m p e r i a l  E l t! v a t u l" CompaI lY . . .  : :;),7�!) and Bottle�8; llf!cll:rne;.�ln�'I[E v't'rf.�1:t JOHN D. LONG, Secretary of the Navy. 
Food,  et' r t a i ll nHwect,  ( ; uerill-Del a ngTt'l l ie r . , .  :�[), 7 :_m  l\l .i1 · U .  CO. ,  b'iJJ Clinton Street. MiJwaukee, \\ris .  
t ; a llles, tuuh', A. 'V aslllll th . . . . . . . . . . . . . . . . . , :{G , 7 1 H  
U ing'l' r ,  g luzed , loi. ll('lllll'che & B l'l I t h t , l' ,  . . . . .  : �;', 7�,� 
H a t s ,  H.othsci1 i ltl B l' l I t h t ' rH . . . " . . .  , . . .  a:l , j'U7, :;;:-) , 7UK 
llousdlOltl u r t i<:lp:-<,  ('t' l' t u  ill 1 \ a 1 l l 1 ' I I ,  .1 . 

Micba4'ls  . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  �, 7G:i 
Iec-Iuachi nt'H, purtahlt ' , Lapham & Xehrol'dt ' 1" 

:\lunuflletul' i l lg ( 'ol l lpal lY . . .  , . . . • . . .  , . . .  aG, 7 [)7 
[ lIs11�a t i n g  Ul u t p l ' i : d ,  l i l l i IlgS IIf, .J . He Long 

& Co . . . . . . .  , . . . . . .  . ,  . . . . . . . . . . . . . .  : :5, 7[)1 
L a u lIll l·)· l I r t i t ' i l 's ,  ('1 ' r t a i l l  1 1 :1 11 1 ( ' 4 1 ,  \Y. & I I .  

\Ya l k t'1" . . . . . . , . . . .  , . . . .  . .  ;;[) ,74:; Lpa t h l' l"s, I ' ' ' l"ta i l l  I I :1Iupd l'I I H Illl'1 a n d  p a t l ' l I t ,  
.\ IlI p r i l- a l l  ElUlI I I  t ' l  K id Compa I lY · · · , , · · · ·  ::0' Z l :� 

L i n i llH' 1 l  t, :-i. B. Ppl' k . . . . . . . . .  . . , . . . . .  .),1, j -l� 
)It'd i e a l  t'oJll IJolll ] (I �,  ('( ' I't a i u  l la l l l l ' l I ,  E, L. 

C' roslI.\· . . . . .  , . . . . . .  , . . . . . .  , . . . . . , ' , . . . , . 
:\l i nt'ral  wa tt'r, \Y. X.  Powt,H . . . . . . . . . : ::' , 7:!o, 
O i l s ,  l'te. , l'ssl' ll t ia l ,  E .  l l ,l rd i & F i g l i  . . . . . . .  . 
t l l'j.W I lH ,  Xl ' l I l'R, Hm'hu{'k & COJl1 I l H l l y  . . . . . . . . .  . 
1'1lllU ht'l'R ' sllVpl i l 's, ( 'I ' rta in I I H I l l t 'd ,  I [ ( ' I l l',\' 

:\k;-;hane �l a l l H t"l l t " t l l ri l lj.!' ('om V a l l y  . . . .  , . .  :�tl, 75U 
:-\a l - a l l l l l l o l l i tH' ,  i{u('8s1t ' l" &: I I H 8Hlaeh t ' l" Chl ' l I I -

k a l  ( 'OllJ pal l)' . . . . . . . .  , . . . . . . .  " . .  , . . . . .  :�r;, 7.-l2 
X I · w i l lg' - Il I ; l t · h i l l l ' H  a l l d  ; lI '(·pl':�\ Jri t 's ,  :\ I ' W  { )n

lIH'st i t - X l ' w i l l g  � I a l' h i ll e  l 'OJ l 1 I l l l l l)' . , : �;-) . 7:':" : �'-" i!)G 
;-;IH'l' t i n g" s ,  h l l ' a l'lh'd 0 1'  hrow l I ,  .\ t l a l l t  it- ( 'ot-tUIl  �l i l l s  . . . . . . . .  , . . . . . .  , . . . . . . . . . . . . . .  :�r;, 7 1 -!  
XhOI'H,  F .  H . . I t ' l I k i l l �  & C o  . . , . . . . . . . . . . . .  , .  :�G, 7uU 
S ld r t  and \nt iHt  holdl ' l'H, :-iaft'ty S k i r t  1'1' l e k t · t  

( 'ompHny . . . . . . , . . .  " . . . . . .  " . . .  , .  ;)5, 7 1 9  
X l t l l ff ,  I ud l'pl' I I t I I ' l I t  X l I l I ll'- ::\1 i l l �  . . . . . . . , " . ,  . .  :�, 7:;6 

�: ::: ::: :;� )SC�\ t�)�:\t;�\:���\t\l��� )� I� �'�t �t :\·., . .
.

. � �
.:-).' �:.::). �4: �ill : +�� 

T H l k i l lg"- l I I a dl i l l l ' � ,  ( ' I ' r t a i n  l I u ll1 t ' d ,  1 ' 1 I 1 \"l ' rs:l l 
T:l l k i l l �  :\I; l I ' l i i l l ( '  C.'olllVal l)· . . .  " . . . . . . . . .  :)5, 754 

Tt'db, PO I'( ' l 'la i l l ,  l Jl ' l I t i H t s '  ;-;lIpply COIl lPH IlY • .  :;3, 7 1 7  
ToIIlH'(' ( ) , l ' i 1 4 ' w i l l g'  a n d  H l l l o k i l i g' ,  L" t l i t l ' (}  X t H t( 'S 

'rob,I t'I'o ( 'olll pa I IY • . . • .  , , • . • . . .  , • . •  ;{5, 735 
'l'o i l t ' t  H l"t it - I I ':"  : I t lfl ) l l"p P l l l·H t iom;, t·" l't : 1 i l l  

I l :l III I ' d ,  .\ 1 l ( , 1 I  & I 1 ;l l ih ll l',\·s . . . . . . . . . . . . . .  ;�3, 7��6 
Toil l ,t  11I·l ' pa l·'l t i o I l H  for t l , l ' t h  amI h n i r  a mI 

I)(')'f l l l l l l 'd soa p, !t0I. W I "  & U a llpt . . . . . . . . .  ::r., 7:H 
Touth-pO\n l p l' o r  d t ' l I t 1" i tiep,  I I .  \Yorks . . , . . . .  :{f) , 7:�;) 
\'t 'hi t ' lp�,  H P l f - p l'OpI · l J p d .  .\ merit'a l l  B k�'d(' 

('OIl l P : l I lY . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  , :{5, 7-tt) 
\YaslJ i l i g .  S(·I·nhhi l q.:: , : 1 1 1 ( 1  d l ' H ll i ll ,;!' ,  dlt ' lII i e a l  

('OIll } lOIl lHI  1'01", ( ' . \Y . F. ( ; o lTpll . . . . . • • . •  :{:',74-l 
"'h i skr , I .  T ra g P I' & Co . . . • . . • . • • • . • • . • • • • •  ;�, 722 

LABELS. 
" Allllllouia-N avtbos, " for a cleaning liquid, 

,T, S. FolsOlll . . . . . . . . . . . . .  , . . . .  , . . . . . . . . •  �, 054 
H Bella Vistu, " for <'igH rs, A m f'ric- a ll Li th u

g'rapbic COlll ll;l l lY . . . . . . • . . . . . . . . . . . . . . . .  8,Oa2 
" Bo�s .John, · '  for tobaet'o, F i I lZPl' Brothe l'S 

Tuba.ecu C Olll p a l l Y  . . . . . . . , . . . • . . . • . . . . . . •  �,0:37 
'I C a hinet No. 1 , · '  ft lr m a n tles for gas-fixtures, 

::\1. Shalliro . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  8, OG7 
H Calley Crec k Bonroon \Vhisky , "  for whisky,  

1.\ "'ollstei ll . . . .  , . . .  , . . . . . . . . . . . . . . . . . . .  8, 030 
" l'hpf, · '  for salmul1 , G. 'V. Sallborll . . . . . . . • .  M,051 
" <.;hoiec Sugar Curll , "  for call 1wd sug a r-corn , 

Uui ted Statps Prill t i n g  COm[)all�· . . . . , . . .  8 , 0-1:5 
" ('01. �lc('olll a s , "  for <'iga rs, Xdtmi,lt  & Co . .  8,O:H 
" ]){'ti H I l (·(� S t a r('h , "  fOI" H t a reh,  ::\Iaglll� t i e  

X t a rdl :\hul u fact l l ri l lg ('01 l 1 1 l < l l Iy . . . . . .  , . . . .  S, O;);; 
" l h· l i /-:, h t , · '  for eiga l"� , X('l\ lIl i d t  & ('0 . • . • . . . •  S,o::ti  
" H p r ' ' ' I . · ·  for eall lH, t l goods, ( ' l l i t l ' l !  X t 'l t " s 

P r i n t i n g  COUI PH 1 1)' . • .  , . . . . . . . . . . . . . . . . . .  R,O-lH 
" l I i h'h FI,\' t ' l" B I'H I l 4 1 , · ·  for t ' ,l I l 1H'd ('o r l l ,  1 ' l l i t t ' ( 1  . 

X t "  h's l'ri u t i n g  CompallY . . . . .  , . . . . . . . . . .  X,O-l8 
" K a h n  Brund Hllgll r  COrII , · '  fo l' ('<l I 1 I l t 'd s\lga r-

('om ,  U n i V'd X t a teR Printing Com pally . . . . s, n-In 
u 1.01't1 H a u dy , "  1'1 1 1' (' i g a l"�, A IIl(>l' j ( ' U I l  Litho-

�nlpbie CODlpany . . . . . . . . . . . . . . . . . .  . 1',41: : 1  
" Luscious Call1 l t'tl ( ; oo(} s , " for  (,HlllH'<i goo<i s,  

I: n i ted StaV's l'rill t il Jg (' I JlIl pa ll,Y . . . . , . . .  8 , O[)O 
" :\Iacuw SUg':1 r  ('01'11 . · '  for ('H l1Iwd 81 1g':l r-f'ol'l l ,  

U n i ted S t a t(-..s Pt·i l l t i n g"  ( 'OIli PH I l )· • . . . • . • • •  8,0.,1.-1 
" )I a idf' Il ' H  Rll1sh Brand, " fO I' c H n l l l'd sl Igar-

('orn , Fn itp41 Xtutes Pril lt  i l l g:  COlU j l.I I I ,r . . . .  8,042 
. . 01<1 J\: ( , l 1tll d��' Hump, " for w h i sk)' , \Y. P. 

S t ratlf'J' . . . . . . . . . • . . . . . . . . . , . . . . . . . . . . . , . 8 , O;)S 
. .  Pil1ll:\( 'h', " ftn· fioll r, A k i n - I':I'H k i l l i '  �1i l l i llg' 

COlll PHl lY . • • • . • • • • • . • • . . . .  
. •  Itp,l C l'nHH' FPH' I' ('U l"(', " 1'01' a J I I I '(l i (·i lw, 

Ell I·,_· k ll :\I(·tl i ,· i 1 H '  COlli p:t 1 1 )- . . . . . . .  , . . .  , . . .  8. 055 

: :�li:-���ll� -! � ' I'i:;l: ' '('i�::�';: ���������t\� ( '( ' t�(.)�(�
I
.
l

: : : : :  �: i:f;g 
. .  f-;mol� ( '  t lw H t u t ioll  Brand , · '  fOI" e i p; a rs, 

U p ig('1"  & 1\: 1 ( ' i l l , . .  , . . . . . . .  , . . . .  8, O:�:� 
. . TIH' AU1Pl'ican ( ' l in iu G I';l t t '  Htol;:(' I' , "  fol '  f l l l'-

n1H'1'8,  F. R. Tibbitts . . , . ,  . . . . . . . . . . . . . .  S, n!),\"( 
. ;  TIl('  London , "  for (·audy, LOIl<l( ) j J  ( ' 4 ) l l f4 ' l 'tiol1-

PI·)' t 'OlJl llany . . . .  , . .  " . , . . . . . . .  . 8,O�1 
. ,  'rIll' ::\Iod(ll BI"i.l I1d. " for cal l 1 l l 'd  " 01'1 1 .  P l l i t (�d 

S t n teH Printing COJI1 IHl l I r  . . . . .  . 8, 0-17 
" Y: l I l i l la C u t  Lon f DI'i p. · ·  fol' � i n l p .  \\" h i t fol'<I , 

H a l'tll 'tt  & Co . "  . . . . . .  , S, O-lO 
.. Y i l l a :;n '  :\Ia id B r a l l t] , "  fO!· (':t I l l } l 'll SllA'a r-

('m·Il, Unitt'd S t a tps Prin ting Com pany . . . . S , o-l:� 

U A . W. Roth ' H  H�I�!�t�S 'H IHI Nl'I 1 1"ll Ig' i� I 
R(,ll I t 'dy , "  fot ; \  IIW41 i ('i I J ( ' ,  A. ,y, Hnth XI " . 2fl!.! 

" A r<"li l ' l", " for p l a i t l l4 ,  .J , A. �1 it('h ( ' l l  . . . . . . . . . 2�1t 1  
. .  ( ; " rll};l l l  1'�",::: Fla l;: I 'R . " for f'g'g'-tl n kI ' R. EJ!.� 

F1:t I� p ( ' olll Pll I l Y  . . . . . . . •  ' . . . . . .  2!) 1 
. .  1 0 1 l l 1 g"  Anwri( 'H . "  fol' ('otton fahricR, ,r . A .  

l\Iitcilt ' ll  . . . . .  , . . . . . . . . . . . . . . . . . .  , ' ,  . . . . . .  , 2S!l 

A printed copy of tIll' spf'citicat ion and drawing of 
ally pa ten t i l l  tlw fon'J!oillg list, or any pn tpllt  1 1 1  
print i ssned Rinf' t ' l S(tt , will be flll'lI i shNI from 
this office fo!' 10 ( · t ' 1 I t8 ,  In ordf'l'ing plt':!!II(> sratr> 
tht' nallle < lnt1 1 1 1 1 111 1 1, , 1· of thf' patE'nt (tpRi l'PlI, a lHI 
\"E'mi t  to Mll n n  &. ( '0. , :}61 Broadway , Npw York.  

Canadian patents IlWY uow be obtained 11)' till '  i l l �  
ventol"s f o r  any of thp inventions nnmf'o in thf>  fO!"I ' · 
�oing l iRt , p rovided tb('y o re simple, at H ('o�t of 
$4-5 each . If com p l i e n tpd the cost wi l l  he n J i t t  1 "  
1norp. For full Inst

.
l'l1('tions nc1drpss :\Iunn & ('0. , 

I
· 

·361 Broadway, NpW York. .Other foreign patents 
may aiso he obtained. 

w A�pT��;,P'R�A'b�����' atfh����/�:r7?Wa�r-
WANTE D . -�I�·��l?����TW��p:��u

a
s��:e�

t��ti�)��rtru� ington, �. C., J anuary 2'2, 1901 for two 3rd class e h i p 
kinds of tine experimental and model work in eit her draH�men at ';,\.28 per diem, Washington Nayy Yard . 
meta) or wood, have all kinds of hand tools and a Mcrew- I an� one 1st. class ship draftsman at '.5.62 per diem, f)ne 
eutting luti l e  with vari ou�  attachments. Manufaetur- 1 asslKt';1llt �hIP draftsman at $4.00 pf"r dIem, one 2nd class 
ers or il}(Hyiduuls write. }<�xperimentalbt , Bux i73, N. Y. ����\�I��!n

dr:ftsfi.�Ho
a�):�·������th��e �:�����:g�� !� 

draftsmen at :f:1.(XX) per annum. Navy DepartuH-'nt. T l w  exatuinfition will b e  open t o  an comers wh o can giv{' eddence of' experience in the k ind  of  work for which the\' sepk employment, and who are citizens of the Uni ted 
II SEND FOR FREE CATALOGUE. � 

• Prairie S�bator Co., 
• • Homer Cit,., Pa. �����nt ,AJf���t���� �!I�hi��t��?
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� . I Each appl icant will state in his application his llame, 

11lODET�, experimental , fjl�e tool, or any " claMS 4 .f work a.:re, re�idence, c itizenkhip, present occupation. sud pre
wanted by fully  equipped factory centrally loeateJ in V I OUS employment or work dOlle. The applicat ionR w il l  
�ew York ( 'ity, expert mechanic .. , pstimates given , ('or- b,e Rccompani�d by evidence o f  «:itizenship, ano by  cer-
respondence solicited. MOD��LH, Box 773, New York. �J!ia
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G R I N D I N G M I LLS FOR ALL PU R POS E S . experiellce ill work of  the klnd r,eQuired. . 
B0l;lurdus Patent Uni_, JOHN D. ]�O:\"G, ,;ecretary of the Nuvy. 

Versal EccentriC Mill. Address J .  �. & G. J!'. �IllIP- ------ - � 

SON, 2" U odney Street, B.·ooklyn, N. Y. 
'VA�;�i'�;:;:�k�t��ir�r�{���lI

A
a�g :n�g,Ie���� Expert illodel llI nkillg.  Establ ished lRH7. Wm.'l'raut- One Seconrt-Class Draftsman. An examination of ap

man, Proprietor ClJica/.!"o Model \Yorks, Chicago, 111. 1m pli('allt� will be held at the New York Navy Yard. Janu-
E. Madison St. "'rite for catalogue of �Iodel �upplies. �r�n:,4N!�!i ���g���n:�'i��:

c
fs���,

e
���.����

t
a���{;'�� tural d raftt"man and en�ineer at $4.48 ppr diem Department of Ordn81iCeA X ew York Yard, and one secOnd-Class draftsman at $4.0u pel' diem, department of Yards alld Docks, :New York Yard. 'I'he examination will be open 

� AIR AND WAltR TIGHTSILOS • R E D C:: E:. Ct�R 

� ANY DIAMETER , ANY DE.PTH WILLIAMS MFG CO. KALAMAZOO MICH. 

a ��I!��}ent!�aPu!��j!��:, 
over 700 engravine::o;, 25c. Parlor l'ricks C'ataloRue, free. 
MAR'I'INKA & CO. )lfrs., 4U� Sixth Ave., New York. 

N O V E L T I E S  & PATENTED ART I C LES  
Manufactured b y  C011tract. Punching' Dies. SpeCial )1a
cbinery. }l�. Kon il,!slow & Bro.! 181 ::5eneca Rt.,C leveland,O. 

Exper imental & Mode l  Work 
Cir. &:: aril'ice free. \Vm, (;ardam & Sou .45-61 Rose St . •  N. Y.  

S 3 0 S Send us your addr.ss 
a ay ure and we w;U ,howyou 

how io make $3 a day aLsoluMly sure ; we 
. furnish th? work and ieac,l you free, JOu work i n  &he locality where YOIi i L ve. Send us your address a u d  we w i l l  

exp�ain the husiDr.ss fully,  remember we guarantee Il. ('lear profii of ,.l for every d ay s work,absolutely surc, Write ai Ol1l:e aol"'&'L IlA.NUF£.CTURING CO., Box 354, Detroit, Ilieh: 
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i�o;:kril:�n� ;:�!�����e �II������r���8�����;���i3.r� 
_____ JOHN O. I'()���,,",,�a:! of the Navy 

FO R S A L E .  -��C�
i
r����lt�fW�lf:��r�p�3.

n �����I� 
OWIlers not active nor conversant with t h e  bu�iness. A 
tboroughly capable man who would know what. and h ow 
to manufacture, with sorue capital, can buy this plant 
\�T AP¥E'jf¥(\

e
{�

. 
!\t£.�r�

s
(,O., Watertown, Wis. 

MODELS & E X P E R I M E N T A L  W O R K . Inventions developed. Special Muchinery. 
E .  V. BAI LLARD,  Fox B l d g  . . Frank l i n  Square ,  New Y o r k .  

����! I � u . . .  � . �l 
T Y PE W H EE L S .  MODELS I... EXPERIMENT"'L"WDRK� SMALL MACBI"ERY _�..Q.� 8t ETC. NEW 'O'D, 6TElIIQL  WDRt(1 100 NASSA U 8: N .  'I. 

'AMOU R & LI TLEDAlE MACH INE CD. 1 3 0  W O R T H  S T. N E W  Y O R K .  
P A TT E R N  A N D  M O D E L  M A K E R ." .  

T4e Progress of Invention in tile 19t1l Centurg 
By EDWARD W. BYRN, A.M.  

Large Octavo, 4S0 pap;es, 300 i l lustrations. Price $3 .00. Half  red morocco, gilt top, $4.00. 
By mail. postpaid, to any country ill the world . 

'I' l l  E l Iew Yolume, which worthily celebrates the dose of the 
century, as far as the arts and sciences are concerned, has been 
mel with the warmest prai:-;e hy both reviewers and readers. The 
hook is scholarly and in teresting, and records and describes :11 1  the 
lnOfl' important de\'elopl11l'llts of the useful arts which ch�t racter
ize the period, In a chronological table nlention is made of prac
tical ly every great event during the century. An illustrated pro
spectns will he sent to any address all application. 

The fol lowing arc briL'f extracts frOlll the many revic-ws, and 
g i v e  S O l l I e  idea of how the book has hecll received : 
, . rl'HE F. N O T X EEH " of London. says, " In this v(llume, which is  nicely 

prill tecl and well gotten up. the aut hOI· haft attempted a beavy 
ta�l{ and hn� carrh�d it (,Ut in a pl'Uiseworthy fash ion. 'I'here is 
hUl'd l y  an illv2ntion 01" un improvement made during the cen
t ury of wh ich not.ice of !;ome �ort i s  not made." 

" T I I E  llHOO K LY X  l1� A ( ; 1 . E " savs, " J4�very !5tudel l t  who  desires t o  b e  
well i n form ed 01 1  the suhject o f  invention Ol '  t o  b e  familiar with 
tllP I.!eniut-! t hat has made the nineteenth the crown of the  cen
tUl'ieH, w i l l  be sure to wallt a('ce�� to tbis volume. '" * .' Mr. 
Byrn cteal� with uis ",ubjeet in a masterly manner. " 

O J  1'HE RA TL'VAY A�D ��G I'SF.EnI N G  R}�VTEW " say�, " The hook b \'fel l  .. ______________ 11 written and intercsting, and presents in a creditable form l h e  
� - great scientific and engineering achievements of the centu ry " 
/K£AI'£W BaOK 6'1' t:. ;'I"(.'e.'(�� "AM ERICA N M A C H I N I ST " ''':V8. " It give. r"tional descri ptions of the jt(J/NN &  Co., F\Je.\"\;.y..'t..'�,:�, rlrincipleEl- of the i nventions included. )Ian�!, WI? fancy. who  

1351 EJRCAOt'<AV, �Cf. �t��ie�;��i�l�:(���t
t
�e��:�s ��Uhl\�Sle

t
��Jyb:\��

l
�,��ii��igl�o����� 

wil l firu1 here j llRt t i l e  concise rc�mml' of muny re�ent tli�coverieR that t lH'y need." 
. •  'l' H E  H.A ILWA Y At� E "  Rays, " Th i s  I'f>view of i n v entionR which havp lwd their Inception and developmen t  

within the n ineteenth c�ntury i s  Vd'y t imely and appearR t o  b e  a complete reyiew of the subjects 
i n t p l H te;i to be covered." 

�' Fw'ry reader o f  the SCIENT I F I C  A M E R I C A N  should possess a copy of this uniqne and timely puhlication. 

M U N N  &, CO . ,  Publ ishers, Scientific American Office, 3 6 1  B 'way,  New York. 

© 1901 SCIENTIFIC AMERICAN, INC.



You Can Depend 
Upon It 

There are no  tm-
fa�lty

e
S���� �

s
a:;; 

part of the 
WINTON 

MOTOR 
CARR IAGE 

I t  is built of the 
finest materials by 
the highest skilled 

Price $1,200. �r;,�k;;:��� 
e
fiP�� 

presents the greatest excellence in all detai l s  of cqn-
8trnction. CataloJt describing the new 1001 models for 
the Rlilki ng. 
THE W I N T O N  M O T O R  CAR R I A G E  C O . ,  C l eveland,  O h i o .  

No Noise, No Odor, 
,-No Vibration . .-# 
You cannot make an 
automobile too good. 
If you want a carriage 
�ge"b�s(Vo�� l�gl �o� 
e1. HalHhlOme, sim .. 
pie in construction, 
and easi Iy managed 
Especially ad apted 
for lomz trips over 
c o n  n t r y  l oads. 
Write for cats· 
logue descrtbinjl' 
our �asoltne sys
tem, and one, 
two and three 
seated carriall'es. 

USED ::YA:':-AgNE 
F O R  ANY P U R POSE 

FU1!;L-Gasoline, Gas, Distillate 
Stat lonaries .. Portab les,  E n g i nes and 

t' u m ps,  H o l sters 
or State Your Power Needs 

CHARTER GAS E N G I N E  C O . ,  Box 148, STE R L I N G ,  I L L .  

W H Y ? 

Mistakes in Addition, 

Office Headache, 
and mistakes in carrying forward 
don't occur where the Compto
me.er is uacd. It saves half the 
time in doing the work and all time looking for errors. Solves 
with great rapidity and absolute 
r;���

a
�h;l�o�;it��ue��:�le

r
,b-

Write for Pamphlet. FELT &. TARRANT MFG CO. 
5 2  ... 56 ILLINOIS ST • •  CHICAGIO. 

W H Y ? 
fi:b���'h"t���!or stained glass when a suhstitute can 

G L A C I E R  
It costs much less and looks as well . Write tor particu
lars. Samples forwarded to responsible parties. 
G, Q UAI LE, A G E N T. 396 BROADWAY. N E W  YORK. 

IjFIi;lGJ@!gnIEllOc-, 
.. _0-:::..,.'":: "KIlBY.CO �1�:c.'t7rL�M. 

Asbesto 
Meta l l i c  

�-��;r�. Tn,!i!". ,�j'R:;-�. , �  Packings 
S H E E T I N G ,  G A S K E T S .  TAPE and PI STON PAC K I N G S . 

Will stand the bil!hest pressure for either steam or 
bydraulic work. ar W" ite for samples and price list. 
C. W. TRAINKIl It'G. GO •• (Est 1874 ) .  88 rearl st. Huston, U. S. A .  

Carbide Feed 
ACETYLENE 

GENERATORS 
are endorsed by  the  U .  S .  
G o v e r n m e n t ,  by  the 
State of Pennsylvania. 
and by all other disin
terested authorities. 

They e m  b o d  y the 
latest and most approved 
principles of construc
tion, and are guaranteed 
by the largest concern 
engaged in the busine8s 
to he of perfect work
manship. 

Made from the beRt 
material by expert me
chanics. 

ECONOM ICAL AND SAFE. EASY OF O PERATION.  

J.  B. COLT CO. , Dept. S. 
408 East 32d Street, New York. 

146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 

J cieutiftc �tuericau. 
WALRATH c��g����E 
From 4 to 200 H. P. Made in one. two, three and four cylinder type. Tbe 
gas engine that holds a volt meter as close as an automatic steam en�ne. 
A dapted to all power purpo8es. stati./nary or portable, a;nd espeCial ly 
well qualified for electric lighting (;uaranteed to prQdu«:e a first-class 
commercial li�ht withOut the aId of count�r8ha�ts or �a8s1ve fl.�-wbeels. 
Neat in deskn, simple in construction, eeono.mlcal 1n operat ion, �.e!�; 
lubricating. all parts interchanloteable and accessible. Send Jo"l' catawq :s. 
Marinette I ron Works Mfg .  Co" Marinette, Wis. , U .  S .  A. 
G .  F. WH}:ELER, General Sales Agent, Chicago office, 30 1  It-'isher B'ld'g. 

N ew M icroscope for Nature Study Economical 
and for use in the Examination of Ores, 

Metals, Wools. Fibre. etc. Queen Acme No .  6 rf�. �b���l�� a�� 
in� power of about 100 diameters, 1 se� of " 12 prepared slides of insect par!..s and otber 
interestjn� speCimens, al1 in case, $16.00 

liT Ask your nearest Optician for it. 
Q U E E N  & C O . , I NC. 

Gas Engine Igniters 
of every description for 

Stationary� Marine or 
Automobile Engines, 
Dynamos, Ma&"netos, 
Starters. C o i  I s  an d 
Plugs for either tonch 
or jump spark. Optical and Scientific Instrument Works, 

w.w!ite.fIilOf"·C·irCUlar. 
101 0 

��h;rl:lhul ��.:, ��!:a
yO�&:: 

Electrical MIg. Co" 80 St. Clair  St . ,  Dayton,  O. 

" PERFECT BRAN D "  
Asphalt Ready Roofing. 

'l'he most. durable and 
strongest �r8.vel surfae-
�
d
a��:�.Y ��Oqfi�f r �� t�� 

paintin�. and is cbeap 
and IRsting, A n y on e 
can lay it over boards, 
tin or shingles. A I80 a full line of our one, two and three ply A.phalt 

and Coal Tar Rootfnus. 
Write for prices and particulars to 

HOOFING IIEI'AUT:II ENT, 
T H E  C O R K F L O O R  A N D T I L E  C O .  139 Congress Street, BOSTON. llIASS. 

"'-- FACTS A B O U T  
FACTO R Y  TOO LS. 

Anything- and everyth ing you want to 
�g�J: :�811�e

f
rg�<;tJ ���

l
: ����Irl���f� 

tbe new and enlarged edition of 
M O N TCO M E R Y  & C O . ' S  

T O O L  C A T A L O C U E .  
11horoughJy up-to-date, with hundreds 
g� ���f�

c
;��

e
�li

n
:J���8�:�Crif��g: 

for study and reference, chock-full of  
uReful and tecanical information. Ev
erybody should have it. By mail, for 
25 cents. 

MONTGOMt.lit & C O . ,  1 0 5 F u l t o n  St . ,  New York  City.  

Brooklyn: Boston : 

Send/Of" 
RZustrated 
Catatogue. { 16 West 23d St. 

166 Broadway. 
504 Fulton St. 

Philadelphia : 
1 69 Tremont St. 
924 Chestnut St. 
74 State Street ChIcago I 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTI F I C  AM F.RICAN SU PPLEMENT 1 1  �3. 
Price 10 cents. For sale by Munn & Co. and an news
dealers. Send for catalo.,rue. 

VAJ E N 'S N EW I M PROVED 

HEAD PROTECTOR 
h�

e
f�

n
�lm�:;���e:�;� b���\�r:� 

and absolute comfort sustained for 
a long period. No encumbrance. 
Or�ans exercise their functions 
naturS!.lly. Wearer breathes cool, 
fresh air continual1y. Hend for cat
alof;me. Manufactured by 

THE VAJ E N·BADER C O . ,  
1 20  N. Penn St., IndianapOlis, Ind. 

? ? ? • • • 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY Iit'.e of business. 
Novelties. Special T oolst Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

S E N D  F O R  T H E 

$titntifit Jlmtritan � � 
. 

� manufatturtrs' Indtx 
? • 

This index is sent gratUitously to prospective purchasers. both In thi8 country 
and abroad, who inquire for the addresses of dealers and manufacturers of tbe 
goods and machines classified theretn. It is also tlent to reliable  Export Mer
chants in the United States and to the United States Consuls in all foreij<n 
countries. Address (nquiry Department, 

? • 
MUNN &: CO. , Publishers of the SCIENTIFIC AMERICAN, 36 1  BROADWAY, NEW YORK. 

WARREN ' S Natu ral Asphalt Stone  
Su rfaced Rea�le !?r�c!i���mpleted 

at the factory and does 
not require paintiulZ. Dur· 
able and economical. Corn-
f���� vr;:� !deg��

o
�en�:: 

T r i n i d a d  aspbalt. De· 
s t g n e (1 for applicatIOn 

witbout the help of skilled roofers. 
Warren Chem ical & MIg. Co. ,  85 F u l t o n  St . ,  New York. 

" WO LVE R I N E "  
Gas and Gaso l i n e  Engines 

STAT I O N A R Y  a nd MA R I N E .  

F R E S H  A I R 
is drawn throu�h our air valve and pushed out exhaust 
every other revolution. Gasoline inlet is opened onLy 
w��� Mflf�If.� §��t�g�:�j. 

You see the advantages ? 

" \Volverine" is the only reversible I 
MarineGas Engine on the markp.t. I 1 38,. 
It is t he I ighte8t engine for its 

Jefferson Ave .. Detroit, llIich., U.S.A. 
power. Requires no licensed en· 
gineer. Absolutetvsa/e. Mfd. by 
WOLVER I N E  M O TOR WORKS. 

12 lIuron Street, 
Grand Rapids, Mich. 

WE L L DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilllng either deep or 
shallow wells in any kina of soil or rock. Mounted 
on wheels or on Bills. With engines or horse powers. 
Strong, simple and durable. Any mechaniC can 
operate tnem easily. Send for catalog. 

\VI LLIA1U8 BROS., Ithaca, N. Y. 

A FOOT POWER CIRCULAR SAW. Will 
sa\v 7-8 inch boards and under. A C I R C U L A R  
knowledge of wood working obtained 
by old andsoung. EaFoY running. 
Suitable for A W

light manu-r��;..Jl-�J;> f a c t  u ring. Thoroughly 
m ade as any 160wer saw. Complete 
TI��� 2 c��SF\lt.&I����e":c:;K��a-

P R I N T 
Y O U R 
O W N  
C A R DS ,  etc .  

$ 5 P R E  S S $i18�hu;11 �rp ��e
ati i ft �w:�:f.er �:;.�e:; 

maker or saver. Send stamp for catalo,gue, presses, type, 
paper, etc. THE PRE1SS CO .. Meriden, Conn. 

I N V E N T I O N S P E R F E CT E D. 
Accu rate M o d e l  a nd Tool Work.  Write for C i rcu l ar. 

PAR S E L L  & W E E D .  1 2 9- 1 3 1  West 3 1st St .. New York.  

Wanted in all important places of the United 
iStates.
Agents for 
the sale of 
our widely 
known un
rivaled ca1,. 
culatinQ ma
chines 
B R UNS VIGA 

also for our adding machlmes with typewriter. 
First Rate Improvements I 

G R I M M E ,  NATA L I S  & C O . ,  Bra u n schwe i g .  Germany. 

. B R A K E .  MORROWCOASTER 
:" FITS ANY CYCLE. I 0 0 , 0 0 0  I N  U S E  ... ADOS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 

R IDEtE�.wU�;!K���l ON LY 35. ECLIPSE MANUFACTURING  C�, EL��AXN .Y. 

JANUARY 19, 1<)01. 

K R O M S K O P  
Color Photography 
u To t�:�l���l;er:;� ���: ci;m�:;���tu� nJ!:"��:� '�hicb 
wilJ come into common eve

R"
-day use must be added 

th:it��!.��d
o,::p:

t 
it;.a:!!!�:�a::

c
l;d

cek1"om8kOP's 
Cameras, now ready. 1111'" Sena swmp for booklet. 
IVES KROMSKOP COMPANY, Incorporated. 

1 324 Chestnut Street, Philadelphia. 

The New England Watch Co. 
A RTISTIC SPECIALTIES 

for the Season are sbown 
In Our Blue Book for Ladies' 

In Our Red Book for Men's 

Watches. 
Either or hoth sent on application. 

37 Maiden Lane, 149 State Street, 
New York. N. Y. Chicago, Ill. 
Spreckels Building, San Francisco, Cal. 

S I All varienes at iowe8t prIces. Hest Railroad 
II:gkl�

n
�s��fO�rti�,e��oi�kcl��rAes S����: ca OS Sewing �lachine8, Bicycle ••  Touls. erc. Sav .. 

Money. Lists Free. CHICAGO ;:;�ALE CO .. Chicago. 1Il.  

,J ESSO P'S ST E E LTHB[E�[r 
F O R  T O O L S ,  S AW S  E TC. 

WI!! J E S SOP '" S O N S  L.: �  91 JOHN S T.  NEW YORK' 

Ghomislry of Mannfactnrin[. 
Improvement and Invention of Proce8ses and Pro. 

����Cti��iI6fa�\�����t�l�i�gaC�:l�ap����1·�����cI�� 
vestigation of 'l'eclmical Problems. Researc1.J Work for 
Manufacturers. Working out l:!'ormulaA for Manufacturing 1'echnical Articles. 'l1e�tillg, Perfectmll. Introducing 
snd Disposing of Chemical Patents, Processes, For
mulas, etc. 
P E T E R  T. A U ST E N ,  52 BEAV E R  STREET, N EW Y O R K .  

Immensely cheaper than gas or kero
sene, and brighter, pleasantcr. Fine 
print read 45 feet away. 1 00  candle 
power 20 hours costs 3C. No odor, no 
smoke, no alcohol torch. 

Lighted instantly with 
o one match. All styles. 

Double and single burners, 
for home, business or pub
lic buildings. $2.75 and up. 

O:7"Canton" lamps are 
noteworthy for beauty of 
deaign, convenience and 
honellty of conltruction. 

CANTON INCANDESCENT 
LIGHT CO. Box N CAnton, O. 

The Pratt & Whitney Co. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for particulars. 
H A � T F O R D ,  C O N N .  

NEW YORK : Cor. Liberty and Greenwich Sts. BOSTON: 
144 Pearl St. BU.· .. ALI) : Cor. Seneca and Wells Sts. 
CHICAGO : 42 and 44 South Clinton ;.\t. 

GRAND PRIX, PARIS, 1901). 

B ICYCLES ��n�A��8
o�� 

lllR. DEALER, it will PA Y YOU to write us. 
OTTO KON I C S L O W . CLEVE LAN 0, OH IO. 

A C E T Y L E N E  
DO YOU KNOW that the most li

f,
bt, lea8t tr_ble, 
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Write, inclosing 25 cents. for sample. 
S'rATE I,INE TALC CO., Chattanooga, Tenn., U. S. A. 
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