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THE MAMMOTH POWER STATIONS OF NEW 

YORK CITY. 

In an age when the eX(.lessive use of superlative and 
extravagan t terms  is  one of the glaring fau lts of  journal­
iSIll, one hesitates before applyi ng such words as "co­
lossa l ," " mammoth" and their kind in the description 
of modern works, The rate of progression i n  the broad 
field of engineeri ng is so rapi d, however, the courage 
and daring of the engineer are so great, that the world 
i s  ever and anon confronted with works which call for 
superlative terms to give them adequate expression. 
Of such a kind are the great power h ouses which are 
ei t h er being  planned or bui lt  for the th ree largest 
railway systems in New York city. When completed 
they wil l each exceed any other aggregation of mo­
t ive power in the world so greatly as to be by com­
parison positively mammoth in  their proportions.  
The first of these to be completed wi l l  be the central 
station of the Metropol itan Street Rai l way Company, 
with a total capacity  of 70,000 horse power and fol low­
ing this  wi l l  be an 80,000 horse power station for the 
electrical operat ion of  the system of the Manhattan 
E levated Rail ways, and an e,'en larger station, w.ith a 
reported maximum capacity of 100,000 horse power, for 
operat ing the electric roads of the Third Avenue Rai l­
way Company. 

It is a cnrious fact that only a few years ago the 
largest aggregation of horse power was to be found i n  
t h e  engi n e  rooms o f  t h e  big Atlantic l iners. T h e  twin 
engines of the Cunard l iner" Ca1Dpania," for instance, 
i ndicated 33,000 horse power on her trial trip, each en­
gine developing about 16,500 horse power. This has 
probably been surpassed by this time in the power 
house of the Niagara Falls Power Company, where the 
erection of tbe last of the ten 5,000 horse power 
tUI·bines must be nearing completion. Apart from 
the hydraul ic instal lat ions at Niagara and elsewhere, 
t here is to-day no single power station in t he world 
where the collective horse power of the steam engines 
eq nals or e ven approaches that to be found i n  the 
. .  Campan i a, " . .  Lucan ia, " . .  Kaiser Wilhelm," or .. St .  
Pau l ." 

The Metropoli tan Street Railway Company's sta­
t ion,  however, wil l  exceed the maximum output of 
t h e  "Lucania's" engi n e  room by over 100 per cent. 
When completed, it will include eleven cross· compound 
engi nes of 6, 600 llIaximu m horse power, and the whole 
series cou ld be  completed and i n  operation early in  the 
coming year should the demands of the system call 
for such an output by that time. The prel iminary de­
sign for t.he power house of the Manhattan Elevated 
Rail ways provides for eight huge four-cylin der com­
pound engines, each capa ble of developing 10,000 indi­
cated horse power. T wo of the cylinders wil l  be carried 
vertical ly  above the crankshaft on the usual A-frames, 
and the other two will be placed horizontally, all four 
cyl i nders working upon a common shaft. The huge 
size of these engines may be judged from the fact that 
each one wi l l  be capable of developing more power 
than the total ontput of any but a few of the largest 
steam-driven central stations in the country. 

..... . . 

SOIL PARASITES. 

Many of our  farmers have observed in the  past few 
years that crop .. which they formerly cultivated with 
success could no longer be grown.  They tilled and 
ferti l ized the ir  fields with their usual care, but the 
plants wi thered and died from n o  apparent  cause. A 
careful  i nvestigation of the evi l  by the  Department of 
Agriculture has shown that the soil in many regions 
of the United States, devoted to the cultivation of 
special crops, i s  infected with several most d eadl y  
varieties o f  parasitic fungi. The  experiments a n d  re­
sear!'hes of the department have been exhaustive ly  de­
scribed by Dr. Erw i n  Smith in a paper which he read 
before the Botanical Section of the  American Associa­
tion for the Advancement of Science, and which we 
publish i n  fu l l  in the current issue of the SCIENTIFIC 

AMERICAN SUPPLEMENT. 
Dr. Smith's in vestigations show that soil fungi have 

ra,'aged the fields of the  watermelon region, the cotton 
section, the cabbage district of New York State, and 
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the tomato lands of Florida. To such an extent has 
the melon fungus infected the soi l of our Sou t h ern 
States that watermelon growing has beeu sometimes 
rendered impossible, and i n  certai n  parts of South 
Carolina, Vi rgi n ia, and Mississippi the  i ndustry has 
been almost given up. In one of the finest cottoll-pro­
ducing districts in the world (the "Sea Island" belt, 
extending from South Carol ina  to Georgia) many 
growers have been com pel led to abandon their de­
vastated fields. The cabbage growers of Ne w York 
and the tomato farmers of Florida have suffered s imi­
larly. 

l'hat the evi l is primarily due to soil paras i tes or 
fungi is fu l ly  proved by Dr. Smith's experi ments. 
Mere ly  by burying the fungus in the earth the char­
acterist ic  signs of contamination are obtained i n  the 
p lant. Microscopic examinations show that the  pam­
site completely fil ls  the  water-ducts of the stelll. The 
leaves wither ; and,  if the weather be dry, the p l ant  
never recovers. Even if  the weather be moist, the 
plants soon droop under the heat of the sun. A plant 
may be contaminated at any stage of its development, 
from the seed l ing just shooting from the ground,  with 
no l eaves except cotyledons, to the full-gro w n  vine WIth  
ripening fru it and dense fol iage. From external indi­
cations alone the disease can not be d iagnosed. Only  
by a microscopic examination of cross-sections of  the 
plant stern is it possible to ascertai n the true cause of 
the wi lting of the fol iage, for the wh ite, cotton-like 
stuffing which fills the passages is an u nmistalmble  
s ign of soil- fungus infection. As the plant dies the 
fungus comes to the surface, and i n  fruiting changes 
its form entirel y. In his  attempts to cross-inoculate 
the varieties of fu ngi D r. Smith h as been unsuccessfu l .  
Morphologically the parasi tes are apparent ly  s imi lar; 
physiologically they seem altogether d ifferent from one 
another. 

The farmer natural ly asks: What is the remedy for 
this soi l-infection? Unfortunately no answer can 
be given. ·l'he malady is  of such recent  d iscovery, 
and so l i ttle is  known of the fung-i, that" for the time 
bein�, on ly  precautionary measures can be reCOlll­
mended. The usual methods of curing vegetable dis­
eases are utterly i neffective. A field once attacked by 
a particular parasite can henceforth prod uce no  
healthy p lants subject to  contami nation by that para­
site. Perhaps, as Dr. Smith suggests, the disease may 
be due to a disregat'd of one of Nature's first req uire­
ments-the rotation of crops. Year after year, the grower 
of especial �rops wi ll plant his ground with the same 
vegetables, unt i l  at la�t the soil ,  besides becoming 
"sick," accumulates a m ass of decaying tissue which 
constitutes an excel lent culture-bed for parasites. The 
moral is plain enough. The m·ops grown in soil sti l l  
untainted should be carefu l ly  changed every two or 
three years. Contamination can be prevented only by 
burn ing diseased plants and by exerci.ing the utmost 
care in  separating the infected vines from the hay and 
other  crops stored away during the winter ; for so 
tenaciously do  these fungi c l ing to l i fe that, i f  not de­
stroyed, they wi l l  attack the soil in the fol lowing 
spring with the sallie deadly effect as i n  the previous 
year. 

.1' . ., 

BIDS FOR THE PROPOSED CRUISERS. 

The SCIENTIFIC AMERICAN, as our readers are well 
aware, has taken a firm stand against the proposal to 
add a fleet of 15�'2' to 16�-knot half-protected cruisers 
to the Un ited States navy. We have felt that the con­
struction of these ships would be so prejudicial to the 
interests of the navy as to call for a 1lI0st emphatic pro­
test. It  is not necessary to say that in cri ticisi ng the 
department's plans and specifications we have been 
satisfied that they were drawn up with the best possi ­
b le  in tentions, and that the objects aimed at i n  these 
vessels were considered by the department  to more 
than outweigh their obvious deficiencies. 

. 

The position taken by the SCIENTIFIC AMERICAN is 
that, if the department was sacrificing speed and pro­
tection in favor of coal capacity and steaming radins, it 
has certainly fai led to sho w  adequate compensation i n  
the latter particu lars. We pointed out some weeks ago 
that a fine opportunity was presented to the private 
shipbuilding firllls of the country to show what they 
could do i n  offering their o w n  alternat.ive designs, and 
we are glad to know that the bids which h ave recently 
been opened for the construction of these cruisers 
prove that the country possesses private shipbui ld ing 
yards which are  prepared to bu i ld  on  their  own plans 
and specifications cruisers wh ich, although they are of  
the same displacement as contemplated in the depart­
ment's design, wi l l  carry more coal and have from 1 to 
2� knots per hour greater speed. We h ave not been 
able to obtain the particulars as to the amount of flro­
tection contemplated, but we know that in every case 
the coal capacity has been increased, and we p�e8ullle 
that the armored protection is not le�s than the 2 

inches which is specified in the plans of the depart­
ment. It is a lso gratifyi ng to note that this  increase 
of efficiency is obtained with practically no increase i n  
cost, the amount o f  the bids being about the same for 
the improved de!ligns as for thosfl of the department.  

Of the bids which have recently been opened. the 
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one which commends itself most on the score of speed 
and coal capacity com bined is put in by the ·Wi l l iam 
R. Trigg Company, of Richmond, Va. , on their own 
plans and specifications. They offer to bu i ld  one 
cruiser of 3.283 tons trial d isp lacement, 19 knots speed, 
and 770 tOilS bun ker capacity, for $1,079,000, the vessel 
to be completed in twenty-four months: or they wi l l  
bui ld two vessels of the  same type, i n  t h e  same t ime, 
for $1,039,000 each. Compared with the department's 
design, th is  vessel ,  on 83 tons more trial displacement, 
wi l l  h ave 2�� I,nots i n crease of speed, and an i ncrease 
of 70 tons ill the total bunker .capaci ty. The same 
firm puts i n  a design for a vessel of the same displace­
ment and of 18 knots speed and 830 t.ons bunker 
capacity, of wh ich they wi l l  bui ld one for $1.041.000; 

and two for $993,700 each. They will  bu i ld  a vessel of 
18 knots and 785 tons btmker capacity for $1,073,000; or 
two of the  same type for $1,024,700 each . The Fore Ri ver 
Engi n e  Company, of Baintree, Mass. ,  wil l  Guild a 
3,200 ton vessel, with a spfled of 18 knots, and a total 
bunker capacity of 866 tons, for $1.065,000: or they wi l l  
b u i l d  two o f  the same type for $1.020,000 each. They 
wi l l  also bui ld  a vessel o f  the same coal capacity ane 
d i splacement, but of 18� knots speed, fOI· $1,100.000; 

or they wil l  bui ld  two for $1,066.800. TowU8en<l & 
Downey, of New York. offer to bui ld  a 3,250 ton vessel 
of 17� knots speed, total b u n ker capacity not stated, 
for $1,059,500. 

Ten firms have put  in bids on t.he department's plans 
for a 3.2[)0 ton 16%,-knot cruiser of 700 tons bUllker 
eapacit.y, the lowest bid being that of Townsend & 
Downey, New York, who offered to bui ld  one boat for 
$954,500 in  t wenty-one  months, or two boats for $950,000 

each in twenty-seven months. The h ighest bid is that 
of Moran Bros. Co., Seattle, Wash., who offered to 
b u ild one boat in th i rty months for $1,122.000. 

It is evident that u nless there are defects i n  the a lter­
nat ive plans and specifications offered by the builders 
or the Department has doubts of the abi l i ty of the 
firms that make these bids to carry out the contract, 
the United States navy is in a fair way to secure 
vessels which are fair ly  wel l  up to modern require­
ments. The Wil liam R. Trigg Company, which of­
fers the highest speed, also p uts i n  the lo west b id  but 
one, the lowest being that of To wnsend & Downey. 
of New York, to bu i ld  two of the 1 6%,-knot cnlis­
ers of 700 tons coal capacity for $950,000 each. This 
bid, however, i n  respect of value for price, is far in­
ferior to that of th e Trigg" Com pany, who offer to bui ld  
two 18-knot vessels with 830 tons  coal capaci ty for 
$993,700 each. The Trigg Com pany,  which has lately 
lau nched the " Shu brick, "has other s h i pR upon the 
stocks for  the Un ited Sates navy, and is unquestion­
ably well ab le  to l ive up to the  fu l l  terms of its pro­
posal . 

In any case we trust the Department wi l l  give the 
preference to such p�oposals as guaran tee high speed 
and su perior coal capacity. No mere saving of a fe w 
thousand dollars can warrant the acceptance of infe­
rior designs. The whole country is ful ly ali,'e to the 
m erits of the question, and wi l l  watch the making of 
the awards with close and intel l igent attention. 

••••• 
NAVAL TESTS OF MARCONI TELEGRAPHY. 

In the  current issue of the SUPPLEMENT wi l l  be 
found illustrations of the tests of the Marconi  system 
of te legraph y  recently carried out on the warships 
"New York" and" Massachusetts . "  The i l lustrations 
are reproduced from photographs taken d u ring the  
course of the trials. Messages were sent and recei ved 
between the two ships up to a distance of forty-five 
mi les, beyond which the apparatus  proved to be unable 
to record the messages with d istinctness. The great 
d ifference between these results and the eig'hty-mi le  
transmission accomplished i n  the British n aval ma­
n euvers is explained by Marconi on the ground that 
he only brought to th is country apparatus designed 
for the l imited distances necessary in reporting the 
yach t races to a ship stationed at the Sandy Hook 
lightship. The sending and rece iv ing i nstruments in­
stal led on the "New York" and " Massachusetts " 
were the same as those used on " La Grande 
Duchesse" and the" Mackay-Bennett " cable ship, and 
their operation is stated to have been thoroughly snc­
cessful up to the l imit named. Mr. Marconi i nforms 
us that i t  was only two or three years ago that 
Mr. Preece, who was so acti ve in  introd ucing the sys­
tem in England, named ten miles as the probable l imit  
for wireless transmission, and the fact that in so short 
a time messages have been sent over eighty m iles of 
sea and one hundred and ten mi les of land and water, 
augurs well  for the future development of the system. 

• •• •  
OPENING OF THE NEW YORK ZOOLOGICAL PARK. 

With fitt ing  !'erelIlonies the new Zoological Park in  
Bronx Park was formal l y  opened to  the public on Nov. 8. 
Special trains took the guests to the Fordham Station. 
where conveyances were wait ing to take them to the 
main entrance, wbere Director W. T. Hornady received 
th", Hon . Levi P. Morton,  President of the Society, 
the Contro l ler, Mr Coler, and Park Comllli!lsioner 
Moebus. After brief exercises the guests were allowed 
to wander at will through the beautiful grounds. 
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'fwenty-five bui ldings have been completed, and al­
ready 850 specimens have been assigned to their pro­
per buildings or grounds. 

• ·el • 
REPORT OF THE BUREAU OF STEAM 

ENGINEERING. 

Limitations of space prevent our making anything 
more than a brief reference to the annual report of 
Admiral Melvi l le, Chief of the Bureau of  Steam Engi­
neering, and our readers must turn to the current issue 
of the SUPPLEMENT for the digest of this p u bl ication. 
'I'he most interesting parts of  Ad miral Melvi l le's re­
port are those in which he dwell� upon the question s  
o f  the personnel ,  a n d  t h e  u s e  o f  e lectrically driven 
auxiliaries on our warships. He regrets his " inability 
to see indications of the desired results, thus far, of the 
person nel bill , "  whieh according to his belief ,. contem­
plated most earnestly vast add i t ions to the n umber of 
officers who wou ld give earnest attent ion to engineer­
ing matters, and in no way impl ied a desire to augment 
the forces avai lable for merely former line or deck 
d uty." He st i l l  hopes that " the eomprehensive union 
of the l ine and engineering vocations wi l l  be the result 
of the personnel change. T he only possi ble 
sclwllle  is to insist upon the present l ine officer adapt­
i n g h illlself as soon as poss ib le  to t h e  new conditions, 
and increasing, where lacking, his knowledge of me­
chanical engineering." 

In our issue of October 28, we drew attention to the 
fact that there was a danger of  the tendency to replace 
the steam aux i l iary by the electric Illotor being carried 
too far on our  warsh ips. Ad miral  Melvi l le  devotes 
considerable space to this question,  and argues to the 
same effect. He shows that if all the aux i l iaries on the 
"Alabama"  were operated electrically there would be 
an increase of from 150 to 2.50 tons in the total weight 
of machi nery. The increased space req uired in the 
generatmg rooms wou ld accommodate 900 tons of coal 
or 3,600 horse power could be added to the propel l ing 
engines. Evidently the electric auxiliary is extrava­
gant in weight. 

M ASSES SMALLER THAN ATOMS. 

At the recent meeting of the British Association 
Prof. J. J. Thomson, F.R. S. , gave an interesti n g  ac­
count of recent researches on the existence of masses 
smaller t han atoms (Phar. Jour.) He showed that 
several lines of investigation  led to a determination of 
the ratio of the mass of an atom to the electric c harge 
conveyed by i t-namely, ordi nary e lectrolysis ; experi­
Illents on the velocity of charged particles, and ex­
peri ments on the veloeity of eathode discharges.  These 
experimen ts indicated that the eharge carried by an 
atom in cathode diseharges and simi lar phenomena is  
apparently 1,000 times greater than i n  ordinary e lec­
trolysis, eonsequently either the atoms become dis­
associated and only a portion of their mass carries the 
negative charges of cathode rays, or else the atom 
can receive a greater eharge than i s  assigned to it i n  
explain ing electrolytie phenomena. T o  diseriminate be­
tween these two a�sulllptions a method was employed 
to determine separately the charge carried by a k nown 
n umber of atoms in a case for which the charge per 
u nit  mass had the greater value. The method used 
was described as fol lows: 

A flat metal plate, negatively electrified, is brought 
near to a very large perforated metal plate through 
which u l tra-vio let radiation ean pass, the whole ap­
paratus being inelosed in gas at a pressure of about 
I!li mill imeter of mercury. The radiation causes a dis­
charge of eleetrified particles, from the negative p late, 
which move in paral lel straight l ines to the perforated 
plate which reeeives their  charge. If now a Illagnetie 
field be set up between the plates, its d i reetion being 
parallel to the plane of the plates, the paths of the 
particles become curved ; in fact, cycloids, and the 
particles may not reach the perforated plate if the 
latter is far enough away from the negative p late. 
There wil l ,  therefore, be a diminution in the rate of 
diseharg'e, whieh is the phenomenon actually ob­
served; its amoun t  corresponds with theory if the 
large value of the charge per unit mass is  assu med. 
The charge conveyed per second is the product of tht'ee 
quantiti es-the n umber of "atoms," the charge on 
eaeh. and the average veloeity of the  atoms. The 
eharge conveyed per secon d  may be observed and the 
average velocity df'terlll ined by a Illethod deVised by 
Prof. Rutherford. If the n umber of atoms be deter­
mined, the eharge on eaeh may be i mmed iately fou n d .  
These eleetrified atoms behave a s  nuclei on whieh 
water drops will condense when a cloud  forms in the 
air; i t  is only necessary, therefore, to know the total 
amount of vapor condensed and the size of eaeh dt·op 
in order to determine the n u mber of drops. which i s  
the same as  the  number of atoms. The  amount of 
vapor eond ensed is obtained by suddenly and defi­
nitely expanding ai r of known h u midity from a given 
higher to a gh'en lower pressure, and the size of the 
nuelei is obtained frolIl the rate of their fal l ,  since, like 
raindrops, they can only attain a definite velocity. 

To ascertain if the mass is eollected at a point or 
diffused through space, the mass is allowed to im­
pinge against a surfaee which is transparent to the 
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energy carried-such as Roentgen radiation or cathode 
rays-but whi ch does not al low material of infinite 
size to pass through it. In all the experiments t he 
atoms possessed, negative charges ; when positive 
charges are carried, the results of  experiments agree 
with those on electrolysis. The amount of charge 
carried by an atom depends on the gas and the nature 
of the eleetrodes. From thi s it would appear that 
electrification seems to consist in the removal from an 
atom of a small eorpuscle, the  latter eonsisting of a very 
small portion of the mass with a negath'e eharge. whi le 
the  relllainder of the atom possesses a positive eharge. 

INTERESTING EXPERIMENTS WITH PHOTOGRAPHIC 

PLATES. 

:Mr. \V. J. Russell has presented to the Royal Sod­
ety of London a series of researches which he has re­
cently made as to the action of eertain substances 
upon the photographie plate. It has been found that 
a polished metal l ic surface, such as m agnesium, z inc, 
etc. , or i n  other cases a layer of oil or simi lar substan ce, 
is capable of prod ucing at a distance an effect u pon the 
sensitive plate sim ilar to that caused by the action of 
light. A certain n umber of hypotheses have been ad­
vanced to aecount  for this  aetion, among others that 
of phosphorescence or the emission of acti n ie raijS by 
the substances i n  question.  Mr. Russel l ,  after havi ng 
made a n u m ber of i nteresting experiments, concludes 
that this  action is  due to the formation of hydroxyl, 
and finds that by its use all the effects  prod uced by 
these different substances may be equal ly observed. 
In order to observe this aetion upon the photographic 
plate, the experiment may be made very easily in the 
fol lowing manner. Into a small glass basin or watch­
glass are placed a few drops of the l i q u i d  to be examin­
ed, and the glass is  covered w ith the photographic 
plate. In  the case of pure water, no aetion is observed 
at the end of twenty hou rs, hut upon the addition 
of a very small quantity of hydroxyl, the plate is  im­
mediately affeeted, as w il l  be shown upon developing 
it  in the ord inary manner. This  aetion is extremely 
del icate, as 1 part of hydroxyl in 1,000,000 parts of water 
is  sufficient to produce a slight effeet upon the plate at 
the end of eighteen hours. If a piece of blotting paper 
is wet with a solution of 1: 500,000, dried and placed 
for two hours in eontact with the photographic p late, a 
distinet image appears upon d evelopment. 

The experi ments carried out by Mr. Russell seem to 
indieate the conelusion that the action of different 
metals, ete. , u pon the p late i s  due to the formation of 
a minute q uantity of  hydroxyl, which is  sufficient to 
cause the aetion. The metal s which are found  to be 
the most active are, in their order, magnesium, ead­
mium, zine, nickel, aluminum, etc. It may be sup­
posed that these metals are eapable of deeomposing 
water or water vapor and cause, in the presence of 
oxygen, the formation of hydroxyl .  T heir order of ac­
tivity is exaetly that in which this formation woul d  
take place, a s  can b e  proved by their action upon the 
test paper of Dr. \Vurster. These papers, when moist­
ened and p laced in contact with the first metal of the 
series, take a dark b lue color, whieh is absent i n  the 
ease of the non-active metals. Aeeording to this sup­
position, the action upon the p late should be more 
strongly marked i n  the presence of water vapor. This 
may be verified by the following experiment. A glass 
tube contain ing zinc turnings is  traversed by a current 
of air which passes into a dark box containing the 
plate. \Vith ordinary air the action  is feeble, but 
with air containing a large proportion of water vapor 
it is strongly marked. ·Without the presence of the 
metal no action whatever is  observed. In t.he ease of 
organ ic bod ies which produce the same effect u pon the 
plate, t hese are found to belong for the most part to 
the class of terpenes, and i t  is wel l  known that these 
s ubstances i n  oxidizing give rise to the formation of 
hyd roxyl . Another interesting point observed by :Mr. 
Russell is that the action takes place through certain 
membranes, sueh as gelatin. cel lu loid, etc., but that 
glass or miea cuts off the &ction. I n  considering this  
effect, the supposition that it is caused by the diffusion 
of the hydroxyl through these su bstances is  impossible ; 
there is probably a kind of solution or com bination 
with the membrane or one of its constituents, which 
permits the hydroxyl to find its way to the outer sur­
face. T he followi ng experiment throws some light 
upon this aetion. A solution of hydroxyl, 2 per eent, 
is placed in a glass basin; this i s  eovered with a sheet 
of gelati n !4" mill imeter thick. The sensitive plate is 
placed o,'er the gelat in and left for twenty m i n utes; 
at the end of this  time no action is obsel'\'ed. A fresh 
plate is  then su bsti tuted and again left for the same 
time, when a feeble impression i s  ob.tai ned . A third 
and a fourth plate show an i ncrease of aetion, but  i n  
the ease o f  all subsequent plates the action remains 
stationary. It  thus appears that the q uantity of hy­
droxyl emitted by the u pper surface of the gelatin in­
creases during one hour and twenty min utes, but after 
that time it remains uniform. A simi lar effeet may be 
obtained by using a plate of zinc or a layer of some of 
the essen ted oi ls. It may then be asked by what body 
is the hydroxyl transmitted. It is probably by means 
of the water contained in the membrane. This may 

be observed in the case of bristol board, eta. If one 
interposes a sheet of dry bristol board between the 
active substance and the plate, no action is observed, 
but upon moisteni ng the bristol, a marked action takes 
place. Alcohol produces similar resu lts. Thus it may 
be seen that the water or alcohol serves as a vehicle for 
the hydroxyl in some of the membranes. In the case 
of celluloid, the action of water cannot be assumed. In 
this case it seems that the role is filled by the eamphor 
eontained in the eel l u loid. Although camphor is  quite 
inactive i n  i tself ,  if it is placed for some time i n  a solu­
tion of hydroxyl or essential oi l ,  i t  will cause an action 
upon the plate; i f  one interposes a th in  pieee of cam­
photO between the solution of hydroxyl on the plate for 
sixty-six hours, an impression is obtained. It wi l l  be 
seen that the eamphor, which is  one of  the prineipal 
constituents of celluloid, may thus absorb the hydroxyl 
and permit it  to penetrate the membrane. In the case 
of gutta perch a or eaoutchoue membranes an analo­
gous action is supposed, for although the chemical con­
stitution of these bodies is not yet elear, it  i s  known 
that they contain bodies nearly al l ied to camphor. 

By means of these and simi lar experiments, :Mr. Rus­
sell seems to have proved conclusively that this action 
of metals, ete., u pon the p hotographic plate is due to 
the presence of hydroxyl .  He proposes, i n  l ater re­
searehes, to elucidate the manner in which the sensit ive 
plate is aeted upon by the hydroxyl. 

COLORING BROMIDE PRINTS. 

A n umber of processes have al ready been given for 
the coloring of brom ide prints. :M. Henry has ob­
tai ned vet·y good results with the use of oi l  or water 
eolors as wel l  as for pastel in the fol lowing manner : 

For oil colors, a h<)t solution of three per eent of 
good white gelatine is spread u pon the surface of the 
print by means of a wide and fine sable brush. After 
drying, the layer thus formed will take oil colors 
readi ly, and one may proceed to color the print as de­
s ired. For water color�, the best results are obtained 
by the use of a solution of 120 grammes shel lac in 240 
c. c. aleohol. When completely di ssolved. the solution 
is allowed to staud for twenty-four hours, and is 
d ilut-ed by taking 120 e. e. of the former and 120 e. c. 
a lcohol. This is to be filtered b efore using. The so­
lution is applied to the surface of the bromide pri n t  
by means of an atomizer until i t  appears t o  b e  s l ightly 
wet. When the print is we l l  dried, which takes from 
ten to fifteen min utes, water colors may be applied as 
desired . If in eertain parts the print does not take 
the color suffieiently, the process of applying the solu­
t ion is  repeated in these places. The fixat ive varn ish 
used for charcoal drawings, etc. , may be used instead 
of the solution of shellac. 'fhe use of pastel is espe­
cially in favor for retouehing or coloring bromide 
prints, but it is neeessary that the paper should have 
sufficient grain in order that the pastel may be readily 
appl ied. M. Henry has found that this grain may be 
obtained by the use of powdered pumice stone in the 
fol lowing manner: A tuft of cotton is thoroughly im­
pregnated with the powdpr, and, after having appl ied 
to the s urface of the print  a layer of the shel lae sol u­
tion above mentioned, the powder is applied by tap­
ping lightly with the wad of cotton. The print 
should thus be covered with the powder before thp so­
lut ion is d ry; i n  this way the po wder attaches itself, 
and is fixed during the dryi ng of the solution, l eaving 
below a clear image. If necessary, the operation may 
be repeated until the desired grain is produced. 

.. 4.'" 
PRODUC TION OF HYDROGEN WITH THE AID OF 

M AGNESIUM. 

M. Lemoine, in a eomm unication recently presented 
to the Academie des Sciences, has observed the intro­
duction  of magnesi u m  i nto solutions of its salts, such 
as ehlorides, sulphates, etc. , gives rise to an active dis­
engageinent of hydrogen. This  action is  strongly 
marked when powdered magnesiu m  is  used with con­
centrated solutions of these salts . I t  is  well k nown 
that magnesium has the property of decomposing 
water, even at a low temperature, but thIS action takes 
place very slowly. The presence of  its salts i n  solu­
tion aecelerates the disengagement of hydrogen in a 
marked degree, the gas being- given off rapidly with 
the formation prineipally of  hydrated oxide. The 
action ceases after a time. and no more gas is  given off ; 
this, howe,·er. is s imply due to the fa�t that a layer of 
the hydrated oxide is formed npon the metal, which  
acts as  a protecting eoveri n g. I f  the  metal i s  taken 
out and eleaned. and the solntion filtered, the aetion 
goes on as before. :M. Lemoine  considers that this ac­
tion has for its point of departure a partial deeomposi­
tion, to a s l ight degree, of the sal ine  solution i nto free 
magnesia and free aei d .  wh i�h causes the metal intro­
dneed to be attaeked .  In the ease of a solution of 
magnesi u m  eh loride, he supposes that an oxychloride 
is at first formed, which remain s  iu solution, bnt IS 
soon decomposed with a precipitate of magnesia upon 
the Illptal. The magnesi u m  chloride thus  former! acts 
in its turn as before, and thus the action is con tinuoUiI. 
It has been found that zinc and cobalt used with eon­
centrated solutions of their chlorides give negative 
results. 
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IO](E FRENC'H TYPES OF AUTOMOBILES. 
BY C, DE KUBICKI. 

Among the most important of the systems of electric 
veh icles now constructed in France may be mentioned 
that of the Jean taud Co mpany. M, Jeantaud is one 
of the pioneers ill automobile work, having taken up 
the question several years ago, when the subject was 
new and first attracted attention 
in Fran ce. Being at the h ead 
of a large carriage establish­
ment., h e  was well equipped for 
en teri ng the ne w field ,  and at 
the presen t  time the automobiles 
made by this company are among 
the best known is Paris. M. 
Jeantaud was one of the found­
ers of the Automobile C l u b  of 
France and is one of t h e  lead­
ing members of the Civil En­
gin eers' Society. 

T h e  figures show two of the 
lead i n g  types ()f veh icles made 
by this  firm. Our first i l l ustra­
tion shows a t wo or three- seated 
cab for use in city service, with 
]\f. J eantatid actin� as dri ver. 
T he t w o  seated carriage shown 
i n  our other engraving is con­
ducted by the Cou n t  of Chasse­
loup-Laubat, one of the leading' 
spirits in automobile affairs and 
an energetic promoter of the 
various exhib itions and tests 
which have been made in Paris 
under the d irection of the Auto­
m o bile Club.  

I titutific �tuttinttt. 
4, 8, 12, and 16 ki lometers per hour, 12 being the nor­
mal speed. A backward motion of 4 kilometers per 
hour is also provided for. In order to avoid abrupt 
changes in passing from one speed to another, M. 
Jeantaud uses a pedal wh ich, acting upon a resistance 
in the circuit of the motor, modifies the current before 
the change is made by the controlier. This arrange-
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which were held under the direction of the Automobile 
Club,  M. Jeantaud entered a number of electric cabs 
and four-seated carriages, all of which made a good 
showing, and covered the distance of 60 kilometers laid 
out over the streets of the city and suburbs in less than 
fo ur hours, making an average time of 15 kilometers 
per honr. T h e  maximum cons umption of energy has 

been about 10 kilowatt hours. 
The tests were made durin g  ten 
days, and the total distance 
covered was 6,000 kilo.neters. 

In his presentation of the s u b­
ject of electri c vehicles before 
the Society of Ci vi l  Engineers 
of France, M. Jeantaud describes 
his system as well as those of 
his principal competitors which 

are in  gen eral use. He is of the 
opinion that the proble m  of c ity 
service wil l  be solved by electri c  
cabs. T h e  competitive tests h e l d  
i n  Paris t h i s  year seem to favor 
this id ea, and with t h e  i nflue nce 
of the Automobile Club united 
to that of the prom inent manu· 
facturers, there is no doubt that 
this subject will assume a con­
tinually increasing i m portance. 

.0. 
Some Electrical 'I'crms 

EXI)lained. 

The type of motor adopted b y  
M .  J eantaud for a l l  o f  h i s  vehicles 
is t h at in which the exterior of 
the motor is arranged to entirely 
inclose the working parts, some­
what similar to the motors used 
on electric rai l ways. The speed 

.JEANtAUD ELECTRIC CAB, WITH M. JEANTAUD ON THE BOX. 

A consulting electrical engi­
neer, who was asked to put one 
of the less common electrical 
terms in plain language, The 
Boston Transcript tells us, said: 
.. I am frequently resorted to 
for j ust such explanations, and 
nothing surprises me more than 
the haziness which still exists i n  
t h e  minds o f  even i IJteliigent 
folks i n  regard to the simp lest 

of the motor is reduced by a pinion and large gear 
wheel, which, with the differential gearing, are com· 
pletely inclosed in the envelope of the motor, thus 
forming a compact whole. In this way the work­
i n g  parts are protected from dust and moisture. 
The motor is fixed in a convenient place upon the 
framework of the vehicle between the front and rear 
axles. At each end of the casi ng proj ects a shaft 
of the differential, carryin g  a small chain-wheel,  over 
which the chain passes to a similar large wheel on the 
rear axle.  M. Jeantaud prefers the method of driving 
the rear wheels of the vehi cle b y  chain-wheels in this 
way, but has also experimented w ith different methods 
of transmission. In one of these the rear wheels are 
driven each by a separate motor. A large gear wheel 
is fixed to the main axle, on the inner side of tht> driv· 
ing wheel. and engages directly 
w i t h  the pinion of the motor. T h i s  
d i�posi tion has t h e  advantage of 
doing away with the use of differ­
elltial geari n g  and makes the system 
ress complicated, each wheel w ith 
irs m otor becoming an independenl 
mdt. A system similar to this is 
now used with success by the 
Krieger Com pany. The motors, 
however, drive the front instead 
of t.he rear wheels. Another method. 
used by M. Jealltaud has been 
that in which the motor is mounted 
l i k e  a motor for electric traction, 
that is to say, suspended from the 
axle d riving it  by llIeans of a single 
reduction gearing, the whole being 
inclosed i n  a tight, case. 

In all these d i fferent arrange 
ments, the rear w h eel s  are d riven 
by the motor, and the front wheels  
used to guide the vehicle. Another 
system has been tried, by which 
the front wheels are drh·en. A 

single motor is fixed to the frame 
near the center of the vehicle whicr 
operates the differential by means 
of s ingle reduction gearing. The 
differential drives the two front 
wheels by a system of bevel gearing 
w h ich permits the vehicle to be 
steered in any direction without 
interfering with the workin g  of the 
driving mechanism. 

ment has proved very satisfactory in prac t i ce, and in­
Sures easy running ; however, the introd uction of reo 
sistances is a.lways accompanied by a correspond ing 
waste of energy. 

The different }<'rench constru ctors are about. equally 
d i vided as to the q uestion of ming resistances in connec­
t.ion w it,h the controller ; some prefer to use only the 
different combinations of accum ulators and wind ings 
of the motor. The system of M. J eantaud has the ad­
vantage of obtaining a variation of speed fro m zero u p  
t o  t h e  maximum without abrupt ch anges or shocks. 
By means of the pedal spoken of, the c urrent may also 
be cut off, and the electric bl'ake put on with i ncreas­
ing effect up to the maximum, i n  w h ieh case the Ulotor 
terminals are connected d i rect ly  to the brake. The 
electric brakes on these vehicles, as well as on those of 

electrical  terms. To most people 
the electrical units are stili mere Greek, and com­
paratively few go to the troub le  to take hold of the 
more common of them, such as • volt,' • ampere,' 're· 
sistance,' • electro·motive force,' etc. , and fix their 
meaning, once for all, in the mind. A man who knows 
me only by reputation wrote to me the other day that 
he had done this with much satisfaction to h imself, as 
he has no w a far m ore intelligent idea of electrical 
doi ngs than he h ad before. But still,  he said, fro III 
t ime to time some elect.rical words creep into the daily 
press w hich con veyed nothing to him. He mentioned 
as one of them the term ' watt hour.' Now, this is  
quite simple. The watt is the unit of electric power. 
It means the power developed w hen 44'25 foot pounds 
of work are done per m i n ute, or 0'7375 foot pound per 
second. A foot pou nd is the amount of work required to 

The motors used in these d iffer- ELECtRIC PHAETON DRIVEN BY COUNT DE CHASSELOUp·LAl1BAT. 

mise one pound vertically through 
a distance of one foot. When tbis 
is figured do w n  so as to be defined 
in • horse power,' wh ich is under­
stood by everyone, it can offer no 
d ifficulty, and if  anyone to wholll 
the word watt is puzzl ing will  re­
member that a watt is the 'It. of a 
horse power, he will have no mo re 
uncertai nty about it. Having got 
so far, it is an easy graduation to 
the' watt hou r,' which is the term 
employed to i ndicate the expendi­
t ure of an electrical power of one 
watt for an hour. In other words, 
the energy represented by a watt 
hour is equal to  that expended in 
raising a pound to a height of 2,654 
feet. An even easier way of fi xing 
it  is to remember that two wnlt 
hours correspond almost exactly to 
raising a pou n d  to a height of one 
mile. The understand ing of SHe!! 
terms opens out some very cllriolls 
facts to the uninitiated . For in­
stance, a certain dry battery, wei gh ­
ing 6'38 pounds, was known to yield 
100 watt hours. If this force were 
applied in raising the battery itself, 
it wou l d  l ift it to a height of over 
ten miles. Again ,  in one hour the 
energy translated in an ordinary 
16 candle po wer lam p weigh i n g  
bobout a n  ounce would raise that 
lamp to a height of four hundred 
miles at a velocity of nearly seven 
lll i les per minute. Yes, it  pays a ent arrangements are of the Postel-

Vi nay
. 

type, and weigh from 60 to 150 kilogrammes, 
according to the size of the veh i cle. The speed varies 
from 1 ,200 to 2,000 revolutions pel' minute. The 
same type of controllel' is Ilsed i n  all these vehicles' 
it is a vertical drum carryin g  the different contact� 
and operated by a horizontal handle, as will be seen in 
the figure; it  is arranged to give different speeds of 

most of the French makes, work very satisfactorily, as 
was shown in this year's tests of electric vehicles; they 
were made to run down a steep grade at full  speed, 
and the brakes were applied at a given signal. Most 
of them were able to come to a full stop within a dis­
tance of 8 meters. 

In the annual competitive tests just mentioned, 

man to expend a l ittle pains on ma.stering the ordinary 
electrical terms." 

• I •• • 
IN a recent patent for a trol ley wire guard porcelain 

insulator connects the trolley wire with the guard wire, 
and at interval� the latter is electrically connected 
with the railway return circuit. 
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NOVEMBER 1 8, 1 899. 
THE PE A LOUSE , A NEW AND IMPORTANT ECONOMIC 

SPECIES OF THE GENUS NECTAROPHORA.* 

The fol lowing account is, perhaps, one of the most 
unique recorded in entomological l i terat ure. 

The inj ury by the new pea louse in Ulany places has 
been complete, and has not been confined to the pea­
growing areas of Marylan d .  I have had it reported 
from Delaware, New Jt'fsey, New York (Long Isl and), 
Pennsylvania, V i rginia, North Caroli n a ,  Connecticut, 
and recently from Canada. So far as I can ascertai n, 
this  is the first season it h as been abundant enough to 

- -

; 

THE PEA LOUSE (Nectarophora destructor) WHICH 

DESTROYED $3,000,000 WORTH OF PEAS IN MARY­

LAND THIS YEAR. 

attract attention from the economic stand point. Tal k­
ing with sOllle of our largest growers, 1 find that the 
louse was present i n  some sections last season , although 
it was not reported. SOUle of the laborers who han­
dled the peas i l l  the field complained that the lice got 
upon them, and some (colored) even refused to pitch 
peas froUl certain fields. Last fall the lice were ob­
served on late peas in sections of N ew Jersey. 

The lowest estimate of the loss in Maryland this 
season, gi  ven by the most conservati ve authority, is 
$3,000,000. That this enOl'l1IOUS loss shoul d  have been 
attr i h uted to a single species, especially one new to 
science, hardly seems possible. The lo�s in other States 
has been proportionately as great as in  Maryland. 
N ever i n  the h istory of economic entomology has a 
s i m i lar case been recorded . 

DESCRIPTION OF THE I NSECT. -Th e  creature to 
which a large proportion of this loss is attributed is 
one of the plant l i ce, a grou p  of in sects cal led aphi d s, 
and belonging to the h e m i pterous family Aph idal. 
Strange as i t  IlIay see m ,  t h i s  i n sect is one new to sci­
ence, and by some c hange in conditions has become 
c(}n spicuously abundant this se!lson over w i d e  areas 
u pon the culti vated pea for the first time. Why this 
should be so is one of Nature's Jnysteries, and aftords 
material for fut u re i n vestigation, reflect i on, and 
thought. The in sect under consideration,  w h i l e  it  had 
been seen before by entomologists and oth ers, was not 
compared with other close ly related species to see i f  it 
had been descl· i bed. It properl y  belongs to the old 
genus S i phonophora, but as this  name h ad been pr.e­
occupied for the M y riapoda before Koch made use of 
it  in h is worl. ,  and i�  also used to denote an . order of 
oceani c  H ydrozoa, t h e refore, i n  accordance with zo­
ological practi ce, we have been obliged to  su bstitute 
another generic name. Mr. O.  W. Oest lund, in his 
IllOnograph on the Aphidal of Minnesota, su ggests the 

* A paper b y  Prof. W. G. Johnson. of the Maryland Agricultural College, 

College Park, Md.,  read August 19, 1899, at the Ohio State Unh'ereity, 
Columbus, 0., before the Association of Economic Entomologists. Re­

vised by tbe author especially for the SCIENTIFIC AME IIlCAN. 

J c itn fific �mttican. 
name Nectarophora in place of Sip honophora. We 
accept this name, and henceforth the pea louse wil l  be 
known i n  literature as a N ectarophora ; speCifically I 
propose to call it destructor. Its full  name, t herefore, 
will be Nectarophora destructor. 

'f h e  insect responsi ble for this  i n j ury is a small, green 
louse, resem bling the color of the ville, and when full 
gro wn is about o ne-eigh t h  of an inch long. It  has 
many i n teresting things about its l i fe h istory and hab­

its. In the first place, the young are born alive . If a 
person should watch one of the larger individuals for 
a sh ort time, be would see the young protrud i n g  from 
the body of the IlIother. I h a ve, upon several occa­
sions, shown this wond erful operation to farmers and 
others this season. U pon the same leaf one will  find 
the l ice, from the new l y born to the ad ult .  As a rule,  
the majority of the lice are w i n gless ; but as a plant 
becomes overcro wded or fai ls  to furnish the necessary 
food supply, wings appear and they take flight to more 
favorable feed i n g  grounds. T h us the species is spread 
rapidly fro m field to field. Upon one occasion this  
season, when I was m a k i n g  observations i n  a 42·­
acre field w h i c h  h ad been completely destroyed, the 
insects were taki n g  flight and leaving i n  such great 
numbers it was very d isagreeable to ride or w a l k  
through t h e  fi e l d .  I t  obtains i t s  food by sucki n g  the 
j u ices from the leaf  and stern. They cl uster upon the 
plants in great n u m bers, getting between and u nder­
neath the leaves. They i nsert their lance- l ike beaks 
i n to the tissues of the plant and d raw out the sap. 
The l i ce exude a honey-dew, and this is smeared over 
th e  plants. The l ice cast their skins several times dUl:­
ing gro wth, and these cast skins adhere to the leaves 
in the honey-dew, giving bad ly infested v ines the ap­
pearance of having been dusted w i t h  somethiug w h ite. 
T he vines wilt and die from the attacks of the l ice.  
We know of one i mstance where 480 acres out of  600 

were a total loss ; we have records of another wh ere 
400 out of 510 a cres of peas were lost. We have many 
records of acres, from the garden patch to a 100-acre 
field, that have been destroyed by this pest this  season . 

I n  v i e w  of the fact that we have, as yet, foun d  n o  
satisfactory remedy for the d estruction a n d  control of 
t h is species, we h ave spent  m uch time observing the 
natu ral enemies. 

The most i m portan t natural red ucing agen ts have 
been the Syrphus fly larVal. I h ave ob�erved three 
species, one of which, Allogropta obliqua, has been 
abundant. In one i nstance twenty- fi ve bushels of 
larVal of t his species were screened out by a prominent 
packer, the last three days h e  worked . S uch a state­
ment seems i ncredible ; but actual observatio n  proved 
that nature was doing bel' part thoroughly.  At this 
time hardly a louse could be found, where only a week 
or ten days before they were working by countless 
mi llions . 

T h e  American Syrphus, Byrphus amel'icanus, u s u­
al l y  has been associa.ted with the preceding species. 
The larva is larger than that of Allogropta obliqua, 
brownish in color, somewhat mottled, and longer. It 
also pupates upon the plant, or even at or below the 
su rface of the grou n d .  The a d u l t  is  m uch larger and 
can be distinguished, even during flight, by its bee-like 
h U Ill . T h e  remaining species, Bphrerophoria cylindri­
ca, was not common, but fou n d  in two localities asso­
ciated with the others, and is m uch smal ler than either 
of them. Of the native lady beetles, foul' species were 
observed feeding upon the lice. Co ccinella notata was 
most ab undant in Frederick and Carroll  Counties, in 
wh ich both adults and larVal everywhere swarmed in 
the fi elds. June 30 I found p U Pal of this species at­
tached to weeds, leaves, grass, and corn-in fact, almost 
e verythi n g  where larVal could secure a hold. Some­
ti mes three or four were fou n d  u pon a siugle leaf. The 
l ice were on the decrease, and i t  was clearly seen that 
the lady beetles, etc. , wou ld n eal'ly destroy t hose re­
mai n i n g. Mepilla macula ta was fou nd in  nearly every 
field examined, and an occasional specimen of Cocci­
nella sanguinea. Hippodamia convergens was also 
quite abundant. T h e  larVal and eggs of the laced­
winged fly, Chrysopa oculata, were found throughout 
the infested districts of the State, and it has been an 
important tactor in  the reduction of the l i ce. T h e  

soldier beetle, Poda­
bl'U8 l'ugolusus, was 
also observed by me 
feed ing u pon the l ice 
in Ill y garden near 
the college. 

FIELD OF 100 ACRES, SHOWING CROP OF PEAS DESTROYED BY THE PEA LOUSE .  

This  completes the 
l ist of pred aceo us i n ­
sects observed and 
bred. I w as surpris­
ed, however, i n  not 
fi n d i n g  any hymen­
opterous parasites i n  
the lice. The o n l y  
parasite b r e d  was 
Bass1ts 1 re t o r  i u s ,  
which is considered 
a paraSite on the 
Syrphus fly larva. 
On June 18 I noticed 

a nu mber of dead lice . The disease continued until 
about the 25th of June and fi nally disappeared. 
Sometimes ten to twelve dead lice were fouud in all 
stages of d evelopment upon a single leaf. The same 
disease has si nce been reported to me in pea fields in 
New Jersey .  A fe w l ice were found on peas in m y  
garden th rough t h e  greater part of June and July, a n d  
i n  Septem ber were reported a s  sti l l  doi n g  i n j ury to 
s weet peas i n  Canada. 

As to t.he future, candidly, I am of the opi nion that 
it w i l l  be many a day before we shall see a repetition of 
such d e vastation of the pea crop by Nectaropho m  
destructor. Nature has done her work wel l ,  and there 
is  n ot h ing left for the econoluic entomologist to do 
except to ack nowledge his inabi l i ty to cope with such 
mysteriou8 visitants and plod alonA' as best he can. 
Mother Nature seems to be cal l ing a halt ; but man , i n  
h i s  eagerness t o  gain a l ivel i hood , i s  going ahead 
blindly,  apparently not heed i n g  her challenges that h e  
is goi n g  too fast. 

To brin g  more vivid l y  before you the ravages of this 
pest, I have here photographs of a 42-acre field, also of 
a 100 - acre field (shown i n  the i l l ustration) ; and these 
are the places where the pea vines were plowed down 
at m y  suggestion. From the photograph you will  see 
t h e  normal peas in the m i d d le, where they were not 
attacked by the insects, and those at the side showing 
the d warfed, d i m i nished peas usually found on the 
vines at the time the vines were fo und stunted and 
shriveled. In another vie w you w i l l  find a few of the 
lice themsel ves, l iterally coveri ng the leaf. 

• • • • •  
W o o d  Pulp for P o ultices and Surgical Dressings. 

Mr. Frederick T. Gordon, a hospi tal steward at the 
League Island navy yard, has been for some time con­
ducting experi ments o n  the use of wood pulp in su rgery 
and .he gi ves the resu lts of his  ex periments i n  a recent 
number of 'fhe Med ical Record. Wood pulp is  ob­
tained in its crude form from the man ufact urers and 
comes in  sheets of an y  size and thick nes�. I t  is ch eap, 
easi ly  obtained and possesses valuable properties. 
When macerated in water, it  wells up and absorbs 
from four to five times its weight of l iquid, retaining 
it fOI' a long time.  As the p u l p  becomes soft a poultice 
of any desired consistency can be made by varying the 
quant ity of the water. By using hot water the re­
sulting poultice wil l  re+ain i ts heat and moisture much 
longer than a s i m i lar poultice m ade of bread or flax­
seed. Of course, antiseptic drugs soluble in water 

PHOTOGRAPH SHOWING PEA POD IN N ORMAL CON· 

DITION AND DWARFED BY PEA LOUSE . 

may be dissolved in the water in which the pulp is to 
be soaked, as the pulp itself is u naffected by most 
drugs. W hen dry, the p u l p  will  absorb both oils and 
fats. 'f h i s  is  particularly valuable, as it can be used as 
an e m o l l ient a�d antiseptic !lubstitute for sal ves, etc., 
on lint as a surgical d ressi ng. Wood pulp can be 
molded when moist, so that it can be used as a splint, 
owing to the fact that it  dries very hard. When kept 
slightly wet with an antiseptic solution, the pulp re­
mains soft and can be used as an absorbent dressing. 
C rude wood pulp can be sterilized by heating in an 
ol'd inary steri lizer. If the heat is increased so that the 
surface is charged, it will  act as a deodorizing dressing. 
Poultices of wood pulp are far superior to flaxseed , 
and being perfectly stable do not deteriorate in any 
cli mate, and owing to i t s  small  com pass a considerable 
supply can be carried. Should it become wet, i t  can 
be dried in an ordinary stove. It is an ideal materi al 
for the countr'y pract i t ioner, bei n g  al ways the same, 
insuring uniform resul ts. A sheet four feet square costs 
only about 15 or 20 cents. 

• ' e l  • 
THE Wagner-Pull man Palace Car combination is all 

i mportant event i n  the rail way world. The Pullman 
Company was organ ized in 1867 to operate a service 
of sll'eping and parlor cars. The company owns and 
controls about 500 cars. which are operated over 
121, 662 mi les of rail way in the Uni ted States, Canada, 
Mexico and in some places in Europe. 
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Science Note •• 
The Appeal Court of England holds that a reporter 

has no copyright of the report of speeches giving not 
only id eas, b u t  words by which the ideas are expressed. 
A lower court decided that 'fhe London Times had 
copyright in reports  of speeches. The T imes wi l l  take 
the case to the House of Lords. 

There wi l l  be a model American post office at the 
Paris Exposition.  Arrangements h ave been made with 
the French postal  authorit ies w hereby mails  for Ameri­
cans in Paris w i l l  be sent directly to this office instt'ad 
of going through the regulat· channels. The post 
office wi l l  be fitted up with all of the modern postal 
appliances. 

Serious apprehensions are felt that the drought now 
prevalent throughout the United States w i l l  prove a 
serious i n j ury to the paper trade. Tht're i s  great diffi­
culty in  fill ing orders. In  Maine particularly the water 
supply has not r u n  as low as at the present  for nearly 
forty years. Mi l l s  which run by water power are 
seriously crippled in most cases. 

A prize of $100 has been offered by Dr. Louis L. Sea­
man for the best thesis on the following subject : " The 
Ideal Rat, ion for an Army in  the Tropics. " The com­
petition is open to all commissioned medical officers 
of the Un i ted States army and navy. It is offered 
through the Mi l i tary Service I nsti tution of the 
United States, and the competition will close on March 
1, 1900. 

It is said that si lkworms are very sensitive to the 
act ion of light of different colors, and according to 
experiments recently described by Flam marion, before 
the Fren ch Acad e m y  of Science, s i l k worms were kept 
in boxes covered with glass of  d ifferent shades. The 
s i l kworms all received the  same food, b u t  they gave 
d ifferent resu lts as to the  quantity of  s i lk  and eggs, 
and also in the proportionality of the sexes. 

The  Royal Institution of Great Britain h as j ust pub­
l ished an attractive pamphlet on  the Spottiswoode 
col lection of physical appara tus, which was presented 
to the Royal Institution by W. Hugh Spottiswoode, 
in  1899. The late W i l l iam Spottiswoode, who died in 
1883, will be remembered for his remarkable experi­
ments in electro-magnetism, by his great induction 
coil ,  by his work in light and for his frictional electri­
cal · machine8. 

An extraordinary operation was performed a few 
day s ago at Bellevue Hospital, New York city. A 
messenger boy lost his nose and h i s  right eye in a 
trol ley car accident last June. In order to save his 
life the doctors al lowed his  wounds to heal ; finally it 
was decided to perform an operation w h ich should 
give the boy some rel ief  from the disfiguI'ement of h is  
face. A gutta  percha base was shaped, and over  this 
the skin was drawn together with fine si lk s utures and 
the wound was allowed to heal . The operation was 
an entire success. 

Interesting experiments with t i le  Pollak-Virag sys­
tem of fast.-speed te legraphy were made on several oc­
casions recent ly  between Budapest and Vienna; a speed 
of 1 , 300 to 1 , 500 words per minute was obtained. Trans­
m ission is effected by a perforated strip of paper as in 
the case of the Wheatstone automat ic  telegraph, and a 
telephone fitted with two small mirrors serves as the re­
cei ver, the  d iaphragm of t.he telephone being set into 
osci l lat ion corresponding to the current impulses gen­
eratAd by the transmitter. These oscil lations are made 
visible p hotographically. Th i s  extremely i nteresting 
system, i l l ustrated by records, is given in the current 
number of the SUPPLEMENT. 

The ordi nary belfry bell, in order that i ts ful l  power 
may be felt, is necessarily an i m posing mass of metal, 
b ut an English man has succeeded in producing bells 
which are absolutely cylindri cal and w h ich do away 
w i th  many of the disadvantages of the ord inary bells. 
Whatever be the note that is to be furn i shed, the tu be 
that gives it is of constant diameter and thickness for 
the various tones, and d iffer only in length.  The result  
is a great saving in  metal, and the possibility of ob­
taining notes with mathematical precision. Such an 
ad vantage is  not  a slight one ,  since the harmonizing of 
ordinary bells necessitates a special corps of tuners. 
The tube bells are i l lustrated and described i n  the cur­
rent n u m ber of the SUPPLEMENT. 

A n umber of experiments have been carried out by 
Boland on the formation of pigment by the  Bacil lus 
pyocyanens (Centr. f ,  Bak. , xxv. , p, 897), He fi nds 
that this  organism forms o n l y  t wo pigments, a fluores­
cent one, apparently identi cal with that formed by 
many other bacteria, and the blue pigment pyocyan in, 
w h ich by oxidation becomes converted into a reddish­
brown pigment, pyoxanthose (pyoxanthin).  A blue  
chloroform solution of  pyocyanin becomes quickly 
changed to a green by sunlight. A blue watery solu­
tion of pyocyanin is likewise changed by chlorine. The 
green ch lorophyl solution treated with  d i l ute (1 : 3) sul­
phuric acid becomes a deep yellow ; with dilute hydro­
chloric acid (1 : 3). The former mixture on being neu­
tralized with an alkali agai n gives a g reen solution on 
shaking with chloroform ; the latter by the same pro­
cedure yields a blue solution. 

Engineering N ote8. 

The Philippine army has t welve Colt automatic 
guns, thirty-tht'ee Gatling guns, twenty-one 2·pounder 
mountain guns, twenty-two 12· pounder mountain 
guns, and twelve Sims-Dudley dynamite guns. 

An official of the Spanish navy at Havana has made 
three attempts to sell the floating dry-dock at auction, 
but without success. The Spanish government has 
decided to tow it to Spain, as it is worth in the neigh­
borhood of half a mil lion dollars. 

The New York Central and Hudson River Railroad 
has decided to equip five of its new locomotives now 
building with the  Vanderbilt firebox, invented by 
Cornelius  Vanderbi l t. We have already desCl' ibed this 
firebox , and we are pleased to know that the railroad 
company is to make a further and more searching test 
of the device, which has already given such satisfac­
tion.  

A few years ago a sea wall  was built at Barrow, Eng­
land, to keep the sea from the worki ngs of a mine, and 
it  is now proposed to make an embankment 6, 750 yards 
long to inclose about 170 acres of land under which 
the mine has been extended, the existence of ore hav­
ing been demonstrated under that area. It is estimat­
ed that the w ork will cost nearly $3, 000, 000, but the 
ore is of the finest quality. 

The application of salt to road beds will be tried this 
winter in  New York. It is believed that sal t .  will  pre­
vent the top soil from freezing, thus ob viat ing the mud 
which invariably comes with the thaw. According to 
The M unicipal Engineer, Prof. Burr, of Col u m bia U ni­
versi ty, says of the proposed experiment that the effect 
of salt would be to lower the temperature at wh ich the 
surface soil would freeze, and it  would also take u p  the 
moisture, and so, perhaps, do away with the mud. It 
is an experiment which is well worth trying. 

A suit for $5, 000 damages in each case has been 
brought against the Bridgeport Traction Company by 
an admin istrator of the two victims of the Strat­
ford tro l ley d isaster. The complainant in this case 
alleges gross and wanton negligence, imperfect road­
bed, car, curves, guard rails, and overwork of motor­
men. The suit is commenced in view of a decision of 
Judge W heeler in  the Supreme Co urt j ust before the 
disaster, which held that under the State law practi · 
cally only nominal damages could be obtained in a case 
w here death was sudden and painless. The suit just 
brought w i ll settle an interesting legal point. 

One thousand eight hundred and thirty-three work­
men are now engaged on the Assouan dam on the Ni le 
on the Mohammed Ali portion, and 1 , 572 of these are 
natives. On the other portions, 5, 983 are engaged, 
making a total of 7,816 employed in all. Excavations 
in rock and soft material are being carried on in  the 
navigation channel, and at the side of the dam 14, 035 
cubic meters of masonry h ave bf'en b u i lt ; 466, 000 bricks 
have been burned and 301) , 000 more are made, and a 
large quantity of stone has been quarried a:J.d dressed. 
At t he Assiout barrage 12, 000 men have been em­
ployed. 

Tree and shrub planting along the Suez Canal to 
protect it  from drifting sand is in progress. Reeds 
have been placed along about 9 mi les of waterl ine of 
the canal proper and along the whole length of the 
Sweetwater Canal. T hese reeds are at first protected 
against the violence of  the bank eddies caused by pass­
ing ships by fascines, wh i le on the slopes and top of 
the ban ks of the S weetwater Canal plantations of 
shrubbery have been set out. A system of irrigation 
has been organized for these plantations, the water 
coming from the Nile by the canals excavated when 
the ship canal was being built. The results so far 
have been very promising. 

A short time ago, at the request of one of the Im­
perial Com missioners of Germany, the general passen­
ger agent of the New York Central Rai lroad sent to 
Berl i n  photographs of the interior and exterior of our  
Anest cars and other data i n  relation to the operation 
of American railways. Several other cou ntries ha ve 
asked for similar in formation, and there is a genel'al 
awakening of foreign nations on the subject of trans­
portat ion, brought about mainly by the wonderful 
achievements of American rai l ways. Probably no one 
is better fitted to deal with the subject 'than George 
H. Daniels, whose very important address on Alueri­
can rai lroads is  begun in t he current SUPPLEME N'r. 

Discoveries have recent ly  been made in the lava 
beds of New Mex ico which throw a n ew light on t h e  
very complete systems of  reservoirs an d i rrigation 
viaducts which were employed by the ancient inhabi­
tants of that part of the country. Uuder the lava 
which covers h undreds of square miles are fou n d  traces 
of cemented ditches and reservoirs that are marvels of 
civil engi neer ing. Ditches wind in and out at the 
base of the mountai n ranges, fo l lo wing the sin llosities 
of the canals in such a manner as to catch aU the 
storm water before it was absorbed by the loose sand 
at the mountain's base. Reservoirs at convenient 
places stored the water, which was led in cemented 
d i tches across loose soi l to the various points where it 
was required. Chasms were crossed by viaductlil. 

NOVEMBER 1 8, 1 899. 
Elect rical N o tes. 

In  Germany at points where there is danger of high ­
voltage electric currents, there is a conventional rep­
resentation o f  a zigzag bolt  of lightning. This  is 
painted on transformer chambers, poles and sillli lar 
places. 

Aluminium feed wires wi l l  be used in the new North­
western and Chicago Railway, and will consume 150, 000 
pounds of that metal. The feeders will  be placed in a 
wooden box covered by a board walk between the 
double tracks, and wil l  be supported on vitrified clay 
b locks placed about nine feet apart. 

In both South and Central India the need of cheap 
power is specially  felt, and in these portions of India 
are some of the grandest falls in  the entire country,  
The falls of the Himalayas, in the northern part of 
India, could be uti l ized were they not too far fro llJ 
places where industries can be profitably carried on. 

The Superintendent of the United States Geodetic 
Survey wil l  have the " Pathfinder, " the new vessel of 
the Survey, equipped with apparatus for the wireless 
system of telegraphy. The vessel will go to the Aleu·  
t ian Isles, and it  is thought that by the wireless tele­
graphy the difference in  altitude of the islands will be 
determined accurately. 

An electric rack-railway has been built at Laon, 
France, to connect the railway station with an elevated 
plateau 672 feet above the station, where most of 
the inhabitants l i ve. The overhead trolley system is 
used in combination with a rack-rai l track. Ordinary 
street cars are used seating forty passengers. The 
total cost of the l ine, which is a mile and a quarter 
long, was nearly $90,000. 

That the system of transfers which obtain on the 
trolley l ines iu our large cities is too l iberal is shown 
by  the fact that in New York a newspaper reporter 
determined to test the possibilities of the transfer sys­
tem. He succeeded in  transferring u'nchallenged 107� 
miles, making 87 transfers for a single five-cent fare. 
The ride occupied twenty-four hours. It  is said that 
he could have gone s till further had he so desired. 

A new electric rai lroad is to be bui lt in Northern 
Oh io, to connect the city of Toledo with Norwalk, about 
60 miles. The road wi l l  be built according to good 
steam railroad practice. It is designed for a speed of 
at least 40 miles an hour, and will be worked from 
one cantral power station, a three-phase alternating 
current being used at high voltage. The current wi l l  
be transmitted at about 15, 000 volts pressure and wi l l  
be  stepped down and transformed at the substations. 

An electric l ight wire i n  Brookly n  broke on October 
31,  and was inad vertently stepped upon by a boy. It 
immediately coiled around his neck and arms. A 
policeman took hold of the boy's body and tried to 
pull him a way ; but he was knocked unconscious by 
the shock, aud if  he had not been wearing rubber boots 
he would also have been killed. It was some time be­
fore an ax could be obtained,  and another man was 
overcome before the wire was cut,  and it was then 
found that the boy was dead. 

The French government is considering the advis­
ability of discontinuing the use of the gu i l loti ne and 
contemplates the adoption in its stead of electrical 
execution. The head of the criminal is inclosed in a 
helmet somewhat simi lar to t.hat used by a diver. 
When the executioner tu rns on the current two need If's 
leap from their sockets, penetrate the temples and 
entel' the brain .  A powerful alternating current r u p­
tures and destroys the brain cells so q uick l y  that it is  
believed that death wi l l  be instantaneous. This seems 
like a cl umsy method of execution, but there is no 
question that it wil l  be efficacious. 

A very satisfactory test o f  the McElroy-Grunow i m­
proved third rai l system was made at New Britain ,  
Conn. ,  on the tracks of the New York, New Haven and 
Hartford Rai lroad on November 9. An i mproved c ir­
cu it breaking device, the inven tion of Mr.  W i l liam 
Grunow, J' r. , was shown in operation,  and worked wdl. 
The circuit-breaker used to break the circuit as soon as 
the car passes over the section of track beneath it ,  con ­
sists o f  a n  electro-magnet placed i n  a box supported on 
a spring connection adjoining the track. The termi­
nals of the coils of tht' magnet are connected, one by a 
c i rcuit to the third rai l, and the other to an additional 
energizing rail beside it. The contact shoe o n  the car 
as it enters a section closes the circu it  between the third 
and energizing rai ls which causes the armature of the  
maoonet i n  the box  to be brought in contact w i th  the 
top

'" 
of the box, thereby con�·

ect ing the main feeder 
current from the feed w i re, hung on the poles, to the 
third rail, the current passing through the cores of the 
armature and the box to the  third rai l. The energiz­
ing rail is  made in sections equal to a car's length, the 
ends being beveled to perm i t  one end to pass the end of 
the adJoining rai l .  This allows the s hoe to maintain 
constant connection bet ween the section the car is leav­
ing and the next section of track ahead. There is thus 
no danger of sparking or of the c ircuit- breaker burn­
ing out. There is the further advantage that the 
track is guarded against short circuits, and made iess 
dangerous for persons or animals who may cross it. 
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@orresponilence . 

WIND VORTEX IN SAILS. 

'1'0 the Editor of the SCIENTIFIC AMERICAN : 
I n  connection with the' tt,eory advanced u nder 

the head, .. Action of \Vind on Sails ," in a recent n u m­
ber, I desire to call your attention to the inclosed 
d iagrams, i l l ustrat ing a fact which I observed whi le 
sai l ing an ice boat in  a snowstorm. No. 1 shows the 

No. 1 .  

w ind's circular motion caused by a bel lying sail ; like 
Howing water by a depression in the s hore line, its 
course is reversed, and as air in a rotal'y motion at­

tains greater velocity, it  is  p la in  to see its effect i n  
forcing a boat t o  w i n d  ward. No. 2 shows t h e  vertical 
col umn of whir l ing air and the advantage this pattern 
of sail has for gat b ering a l arge volume. 'l'he working 
area of sai l s  i s  materially increased, without detriment 
to puinting, by the use of a flexible boom, yielding 
laterally  nearly i n  conforlll ity with their curve ; by 
this  means the base wi l l  be broadened and exert itSe lf  
over a l arger port ion of the  sai l .  I have used flexible 
booms for both jib and mainsail  for a nU lu ber of  years. 

No. 2. 

Advantages derived from gathering the vortex near the 
mast cOlJsist in a flatter leech , largely overcoming the 
tendency to backfil l ,  l ess strain on the sheet, and con­
seq uently less lateral resistance on the rudder b lade, 
points which 1 thi nk many of your sai lor readers wi l l  
appreciate. So D. TUCKER. 

Troy, October 23, 1899. 

. .  ' .  

Eyesight o f  School C h i l d re n .  

To the Editor of the SCIEXTIFIC A MERICAN : 
I wish to thank you for bringi ng tbe  su bject, " The 

Defecti ve Eyesight of School C h  i l d re n , " before the pu b­
l ic ,  and I hope it may be ·  persisten tly agit ated ti l l  the 
importance of it  is fu l ly  understood and appreciated by 
the parents and educators of  t he iand . In  addition to 
what has been so ad mirably said, I am convinced from 
Illy o w n  observation and from the testimony of others 
that one great cause is requiring so much to be learned 
from the blackboard, reading lessons, m athematics, 
etc . ,  wi th defectiye l ight.  Ch i ld ren sitt ing  near or 
d istant, often in an o b l i qu e  position, the  angle of 
vision imperfect, often a glare of l ight which almost 
obscures, there is a iJonstant strain upon t he eye in the 
endeavor to see distinctly. Even l ittle tots five years 
old required to copy fro lll the board their  read ing les­
sons when they do not know their  letters, and nUlllber 
work not knowing one figure from another. I have 
been a scholar and a teacher. I know of  no better way 
for cbildreu than to read holding the book and thereby 
enabling them to adapt their vision as requi red. I t  is 
a q uestion whether so lll UCh writing is best for oldel' 
chi ldren. Exercises of  various kinds, mathematical 
work, exami nation papers, etc. , all requir ing  close and 
earnest work ou paper. which is  very trying for  the 
eyes. A mother of boys and girls. a woman of  edll­
catioll , a gl"ad nate from Mount Holyoke Seminary, 
relllarke,j : .. It seems to be, with teachers and s u per­

intemlents, an era of  experi lllenting, but it is very 
h anl o n  the ch i l drell . "  A clo::;e observer has said he 
feared the day was coming when we would be a n a­
t ion of b l ind people unless preventive and radical 
measures were adopted. MRS. M. B. SMITH. 

J C itu t if ic �tutti,an. 
A Possible Explanat i o n  of B o i l e r  Ex plolli o n  ... 

To the Editor of the SCIENTIFIC AMERICAN : 
The American journal, 'rhe  Locomotive, informs us 

monthly of the great number of boi ler  explosions in 
the U nited States, n u m bering at an average each 
month about thirty, and the directly  killed also about 
thirty, and the wounded are more or less.  But the 
real cause of the explosion is not often d iscovered. It 
i s  not improbable tha t in  lllany cases a cause existed 
w hich was not considered dangerous hy the fi reman, 

as, for i nstance, a case m entioned by the 
Metal larbeiter of September 27, 1899 : 

" It is a known fact that glass water 
gages may ind icate a much higher water 
level than in reality exists. Each defect 
in steam tightness of the steam pipes 
leading to the top cock of  the glass 
water gage, or a defect in tightness of 
said top cock .  causes less p ress�re on the 

water in the glass gage. Conseq uently thE' water rises 
h i gher and h i gher in the glass in proportion to t.he de­
fect in tightness of the stearn pipe 01' cock. By a de­
fect in  a steam pipe leading to the top cock of a glass 
water gage was caused a d ifference of five inches in the  
water level of  the glass gage a n d  that in  the boiler. " 

C. Remschel stated in the Tech nisch Zeitung that a 
magnetic water level indicator gave alarlll of low water 

while  the glass water gage showed fou r  inches above 
middle water height. Everything was foun d  in good 
order except a defect in tightness or soundness of a 
steam pipe lead i n g  to the top cock of the glass gage. 

The boi ler after being fed with water t i l l  the alarm 
whistle was s i lenced, showed then the said d ifferences 
in  the water level .  After remedying the defect i n  the 
steam pipe, the water level i n  the glass water gage fel l 
six inches. 

Likely such k ind of defects as just mentioned caused 
many boiler explosions, since boilers are often in trusted 
to men lacking tech n ical knowledge. And if in  case 
of a terrible explosion the fireman escapes being killed 
and declares truthful ly that the glass water - gage 

indicated sufficient water in the boiler, sti l l  the water 
may have been far too low, the boi ler flues not covered 
w it.h water-the danger of explosion not in the least 
visible to the firewan . 

To brin g  such facts to general knowledge may not 
be amiss. L. OTTO P. MEYER, Ex·A merican Consul .  

Dresden, October 3 1 .  189P • 
. . .  I .  

COin i ng Eclipse o f  t h e  S u n .  

To the Editor of the S CIEN'rIFIC AMERICAN : 

I n  the delightfully clear paper ou the coming eclipse 
of  the sun (see SCIEN'l'IFIC AMERICAX, October 21 ,  1899, 
page 2(7), Professor L U lllsden says that at the com­
mencement of the total eclipse, " we lay down the po­
sition of  planets, com ets, if any, and of bright stars ." 
A '  against particular stars or planets would show which 
were visible. 

N o w  all this takes time, and t ime is of snpreme im­
portance. Before the eclipse we know the position of 
the sun and of the planets and stars around. Why 
should not observers have maps ready of the stel lar 
part of the sky in question ? And record the effect of 
t he  eclipse on the map ? Surely this would lessen the 
labor of observation w hile leaving the attention freer 
to follow the particular phenomena. 

F. C. Co�S'rABLE. 
BUI' ward, Sussex, England. 

A c c u s e d  o f  Fra ud. 

O. J. Bailey, pub l isher of The World's Progress, and 
proprietor of the American Patent Agency, at Ci ncin­
nati, 0 . ,  has been on trial on  a charge of using the  
mails to deceive and victimize patentees and dealers in  
patents. 

In s tating the case for the government the prosecut­
ing attorney said that Mr. Baiiey had been in the 
patent agency business in  that city for twenty-three 
years, and that i t  was intended to show that his cus­
tom had been to write to persons as soon as their 
patent s  were an nounced in The Paten t  Gazette, offer­
ing  to sell their i nventions on comlll ission, tlll'owing 
out a l l uritlg suggestions as  to values, all  of wh ich ended 
in  demands upon the patent holders for $23 cash down 
in order, ostemi bly, to advertise the  paten ts. 

This advertising was through The World's Progress, 
Inventors' Manual, and other p u b l i cations prin ted by 
Mr. Bailey.  The World's Progress circulation was 
g iven as 50, 000 copies per issue, w hen, the government 
claimed, the actual n umber printed was never over 
2, 500 ; and similarly with the other publ icat ions,  6 ,000 
circulars were promised when from 100 to 200 only were 
pr inted. 

The whole arrangement, the govern ment claimed, 
was s imply to interest i n ventors by delusive hopes, get 
t he i r  $23 cash, and then be rid of them in the best way 
poss i ble. One way for i nteresting the inventors was to 
write, tel l i n g  them that, O \V i ll�  to the certain and mani ­
fest great value of the ir  i n vellt ioll�,  the  patent agency 
was ready to reduce its regu lar CUlll l ll i s::;ion for selling 
frolll 15 per cent to 10 per cent. 

Wi tnesses frorn d ifferent parts of t.he  country were 
calied to prove the charges.- The Pourth Estate. 

Expen.e of Target Practice. 

A single big gun of the many now being put in place 
for the protection of the sea coasts costs a large sum.  
Some interesting figures on th is  subject have just been 
submitted to Gen. W i lson, and will be by him trans­
lll i tted to Congress. 

A 12-inch breech- loading rifle, with its disappearin g  
carriage, costs $141 , 000 ; a lO-inch,  $99,250 ; and an 8 ·  
inch ,  $72,000. The  figures show that modern h i g l l  
powered g u n s  cost immense Sl1ms of money, a n d  t l i e  
cost o f  fi r i n g  t h e m  i s  proportionately  a s  great. The  
report of experts who have inspected these gllus  and 
the devices for  securing an accurate aim show ' that  
there is  an i m mense saving effected by possess ing mod­
ern range and position-finding devices. 

" 'l'he demoral i z i n g  effect of a h i t  as compared to a 
m iss, " said one of t.hese reports, •. cannot be reduced 
to a llloney val ue, but i t  costs big money to shoot a 
big gun and then miss the mark. Take for instance 
the 12- i n ch gun . To m iss the l u ark is  simply t.o throw 
away $561 .  70 ,  With the lO- i n c h  gun the loss is $322AO, 

and with  the 8 · inch rifle it is $ 164.65. " 
• • • 

A SIMPLE DEVICE FOR T IGHTENING FENCE-WIRES. 

In order to provide a means for takin g up the slack 
of a loose fence-wire, Mr. 'Willialll H .  Mason, of Lees­
burg, Oh io, has devised a s imple ratchet whereby the 
wi re or cable can be restored to i ts former tautness. 

The device comprises mai n l y  a front ratchet· wheel 
and a rear ratchet-w heel, the two being r i veted to­
gether and rigidly connected by a hub on the rear 

VIEW OF RATCHET SHOWING WIRE WOUND ON. 

ratchet-wheel wh ich h n b  fits into a corresponding recess 
in the front ratchet-whee l .  From the inner  faces of the 
wheels teet.h extend iuward ly, the tooth of one wheel 
being opposite a c ut-ont portion in  the other wheel .  
The teeth have i ncl ined �'acks and slanting front 
edges. 

The wire is placed in a d iametrical slot in the rear 
wheel ,  and the device is turned by means of a wrench 
appl ied to the squared hub of the front ratchet· wheel. 

SIDE VIEW, SHOWING MANNER OF FASTENING 

THE WIRE . 

The wire readily slips over the inclined backs of the 
teeth, an d is wound u p  o n  the intermediate h U b  of 
the rear ratchet-wheel. When the desired tension has 
been secured, the wrench is removed and the wire 
snaps against the forward ly-slanting edges of diame­
trica l ly-opposite teeth ,  and is thereby held firmly in 
position. 'l'he wire may also be slackened i f  desired. 

It  is  necessary only to slip the slot over the wire 
and to turn the device to secure the desired tension ; 
for the wire, after having been sufficiently stretched, 
auto lllatical ly  springs against the teeth to lock the 
ratchet-w heels in  p lace. 

. . . ' ., 
Vanilla Poiso n i ng. 

A certain fearful interest attaches to accounts of 
poisoning by substances i n  comlllon use, and the 
interest becomes almost painfu l  when we learn how 
difficult i t  is to provide against its occurrence. Vanilla 
is  a case in point. Fortunately, t h anks apparent ly  
more to luck than anyth ing else, cases of poisoning 
from this  canse are rare. Nineteen persons, one of 
whom su bsequently d ied, suffered severely, Wa�ser. 
mann tel ls us, from the effects of eati ng some vani l la  
" cream." This was CO lli posed of llI i lk, eggs, sugar, 
and flavored with van i l l in  (the commercial article pre­
pared frolll con i ferin) .  The d ish had been cooked i n  
the even ing and al lo wed t o  stand, uncovered, i n  the 
dining" room ti l l  noon next day. I nvestigat ion showed 
that the eggs and sngar were good, t h at the mi lk alone 
was harllliess and that the van i l l in  was pnre. The 
fact that the cook and lall d l ady, who had merely 
tasted the dish. had also become seriously i l l ,  suggested 
the idea that the poisonous agfmt might have under­
gone further development after be i n g  swallowed-that 
i E ,  that i t  was bacteria l .  \Vasserma n n  boi led three 
flasks containing respecti  vel y pla in  m i l k ,  m i l k  flavored 
w ith vanil l i n ,  and a sol ut ion of  vall i l l i n  in water, then 
let them stand eigh tee l l  hours at a tem pemture of 3 7 °  

C. (98'6° }1'. )  SOllie of the  contents of ('ach Ha�k wpre 
injected into m ice. 'r Ile m i l k  flavored wi th  van i l l i n  
was poisonous, the other two harmless.-British Medi­
cal Journal. 
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EXPLORATIONS I N  PATAGONIA. 

BY PROF. J. B. HATCHER. PRINCETON UNIVERSITY. 

'l'he i nterest of the scient i fic world in t h e  extinct l ife 
of Patagonia dates from the pu bl i cation in the early 
forties of the reports of O we n  and Sower by on the col-

J t itu tif i t jlUtritlU. 
iog, in so far as possi ble, a d etailed study of the 
geology of that region, s u fficient at least to deter m i n e  
the exact seq uence and relations of the different hori­

zons, and of securing all dat,a poss i ble which might 
prove of use in correlating South American rocks with 

those of North A me­
rica and E urope. 

Tehnelche Man, Squaw, and Child. 

Since no one else 
seemed read y to u n ­
dertake this  work ,  
early i n  t h e  aut u m n  
of 1895 the writer de­
cided to attempt it 

in behal f  of the de­
partmen t of paleon­
tology of Pr i nceton 
U n i versity.  Dr. W. 
B. Scott hearti ly ap­
proved o f  the p l an 
when it was present­
ed to b i m ,  and freely 
gave his en ergy and 
influence to ward its 
a c c o m p l i s h m ent, 
w h i l e  from several 
friends and alum n i  
o f  t h e  institution 

lections of fossil  vertebrates and i n ve rtebrates made in 
that region b y  Dar w i n  d u r i n g  the voyage of the 
" Beagle, " from 1833 to 1836 . 

Not withst an d i ng the i n teresting and u nique nature 

of most of the fossi l  mammals in Darwin's collect ion , 
so entire l y  d i fferent from eve ryth i n g  k n o \\  n in the 
northern hemisphere,  yet t h e  i nterest aroused by h is 
discoveries was permitted to su bside, and fOl' many 
years a l most noth i n g  w a s  done toward bringin� to 
l i ght the exceedingly rich extinct fauna of this distant 
and l i ttle k n o w n  l a n d .  

D u ri n g  t h e  eighties i n terest w a s  again attracted t o  
this region b y  t h e  explorations of Moyano, Moreno, 
Burmeister, Lister, and oth ers. 

Interesting and i m portan t as were the results at­
tained b y  each of these expeditions, they were really 
insignificant from a paleon tological stan d po in t as com­
pared w i t h  the brill iant ach i e vements of C harles and 
Florentino Amegh ino.  The combined efforts of these 
t wo brothers w i l l  always stand as a monument to 
South A merican paleontology and as a substantial 
testi mony of what men endowed w ith an e n t husiastic 
zeal for their professio n  may accom pl ish even under 
most d iscouragin g  c i rcumstances. 

The beginning of the fi rst system at ic i n vestigation 
of the paleo nto logy of Patago n i a  dates from the first 
voyage of C harle� Amegh in o  in 1887. Si n ce that time 
a series of papers written by Dr. Fiorentino A meghino 
upon material collected b y  his brother in  the field 
have followed one a nother i n  rapi d  succession, each 
almost invariably announcing d iscoveries more remark­
able than the precedi n g. 

cam e most I'ssen tial 
financial assistance. So th at by March 1 ,  18!J6, I was 
able to sail w i t h  Mr. O .  A.  Pete l'�o n o n  our 11 rst ex p ed i­
tion. Since t h a t  date the work i n Patago n i a  has been 
contin ued with b u t occasional in terruptio ns. 

It wou l d be q u ite beyo nd the l i m i ts of th is arti cle to 
give i n  d etai l t h e  re­
s u l ts of t h e  work sn 
far accomp l ished or 
to discuss an y of the 
m a n  y con t roverted 
questions re lating to 
the geology of thai  
p o r t i o n  of South 
America. A brief ac­
cou n t  of the p hysio­
graph ic, g e o l o g i c, 
a n d  paleontologic 
features of the re­
gion , together with a 
s u m mary of t h e  1 1 1 ' > " P 
important " -" : l I lt� v .  
the work �" t ao ,  &. c­
complish ea, may be 
o f  in terest to readers 
of t h e  SCIENTIFIC 
AMERICAN. 
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and tend to relieve the monoto n y  of the broad Pata­
goni a n  plains. The first of these is the series of es­
carpments, from a few feet to several hundred in 
beight, encountered at s llccessive altitudes as one pro­
ceeds from the coast in land toward the Andes, These 
escarpments have a general trend parallel with the 
present coast l ine, and they doubtless mark successi ve 
stages in the final elevation of the land above the sea, 
T h e  second feat u re i s  to be seen in t h e  series of deep 
transverse vall eys crossing the territory from east to 
west and co n stituting the present d rai nage syste m. 
I n  so far as I lly  o bservatio il s h ave gone, these are all  
true val leys of erosion. The t h i rd and perhaps most 
strik i n g  featu re in the topography of eastern Pata­
gonia are t h e volcanic cones and d i kes, and the result­
ing lava s h eets. w h ich . covering extensive areas 
t h ro u ghou t  the cen t ml p l ains,  are seen capping most 
of  the higher table lands and frequently descending 
well  down t h e  s lopes i n to the present valleys, whilt' 
the extinct volcanoes often rise majestically h u ndreds 
o f  feet above the surro u n d i n g  plain. 

I II a l i n e  a p p rox i mat i ng th e  seventy-second meridian 
of west longitude, the An des rise abrupt ly from the 
p lains and for m one of t he most rugged and in many 
respects most picturl'sque mountain chains i n  the 
worl d .  Many of the peaks attai n an alt it ude of over 
10, 000 feet, quite sufficient at t h i s  l atitude to preci pi­
tate lUOSt of the moist ure i n  the atmos phere as it  is 
forced over them from the Pac i fic. O w i n g  to the 
south westerl y w i n d s  w h i c h  pre vai l here throughout 
the year, t he a t ulOsph ere d u ring its  lon g jou rney 
across the Paci fic becomes saturated w ith mo ist ure, 
w hich , togeth er w i th the comp leteness of the nrecipi-

The d iscoveries announced by the Ameghin os were 
of s u c h  an interesting nature, and many of the con­
clusions drawn from them w ere so extraord i nary and 
freq uent l y  so opposed to conclusions bel ieved to be 
well establ ished b y  observed facts in the n orthern 
hem isp h ere, that paleoltologists every w h ere agreed 
as to t h e  desi rability of bringing together a represen­
tative c o l l ection of fossil  v-ertebrates and i n vertebrates 
frolll that region for study and com parison w i t h  col­
lections from North A m erica an d "E urope . and o f  mak-

Physiograp h ically, 
Patagonia is  divided 
into two sharply de­
fined l' e g i o n  s -- an 
eastern I e v e I and 

comparatively bar­
ren p I a i n a n d a 
western exceed ingly 
broken and [lloun­
tainous region. The 
former extends east-

Curious Wind and Rain Erosion in Andes of Patagonia. 

ward from the base of t h e  Andes, w here it has an alti­
tude of 3,000 feet to t h e  Atlantic coast ,  w h ere it  ter­
llI i n ates in a cont i n uous l i n e  of precipitous cl iffs 300 to 
400 feet in h ei ght . 

Three d i sti n ct features character i ze the topography 

Tehnelches Taking Verba. 

PROF. HATCHER'S EXPLORATIONS IN PATAGONIA UNDER THE AUSPICES OF PRINCETON UNIVERSITY , 

tation brough t about by the  advan tageous  topograp h y 
of t h e  western coast, renders this region one w i t h  an 
exceed ingly h i g h  an nual rai n fal l and consequently 
lux u r i ant vl'getabl e growth in stri kin g  contrast to the 
dry an d com parati vel y barren eastern region, where 
the w i nd s , a l read y depr i ved of m ost o f  their m oisture 
d uri ng thei r passage over the A ndes, are usual l y  dry 
and t h e  annual rai n fa l l correspondingly low. The 
prevai l ing winds i n  I'astern Patagonia, as i n  western, 
are south westerl y, an d an easterly wind of  t wenty-fou r 
hours' duration on the  eastern coast is sure to termi­
n ate i n  a heavy fal l of rai n or s n o w. 

Not all  the moisture of the mountainous region is 
p reci p i tated as rai n , for i n  the h igher Andes severe 

snowstorms prevai l th rou gh ou t  th e e n t i re year, ample 
for the form at io n of great ice fields ,  from wh ich ex­
tend n u merou s glaciers, many of'  w hich reach from 
the mountain sUllllllit.s far down belo w t i m ber line, 
and S O llle on t h e  western slope q u i te i nto the sea. 
Formerl y t hese glaciers w ere m u ch more exten sive 
than at prese n t ,  an d  t hey doubtl ess contri buted to 
the eroE io n o f  the exceed i ngly i n t ricate system of 

lllount.ain gorges and fi ords H O W  fortu i n g  so conspicu­
OllS a fl'at lll'e of  the regi on.  

T h e  slopes of t h e  Andes below an altitude of  3 , 000 
feet are covered with dense fore�ts, espl'c iall y on the 
western side. Tile variety of t rees in the southern 
reg ion s is  very l i lll iteo,  and the q u al ity of the wood 
for l u m ber or t i luber for b u i ld i n g is poor. Two 
speci e s  of beech, Fa�us an tarct ica and F. betutoides, 

the l atter  an e\'ergreen ,  are llJ uch the COlIl m oner of the 
trees. The d ecid u o u s  beech i s  especial ly abu n dant, 
and i s  the on ly tree fo u n d  t h ro u g h o u t  extensive areas 
on the eastern slopes of t h e  An des , 

Within the dense forests, l i chens, ferns, mosses, and 
other cryptogams gro w i n  gi'eat profusion, entirel y 
cover i n g  t h e  gro u n d  and tJ'lln ks and lower hranches of 
the trees. The delicate fol iage an d  variety and .bar-
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muny of colors of these plants, al ways freshened by 
frequent showers, enhance the other n atural beauties 
of this region, and give to the quiet depths of the 
forests a peculiar attractiveness, contrasting strongly 
with the rugged canons and serrated crests of the 
higher Andes. 

The most conspicuous animals of the forest region 
are a small deer, not quite so large as our Virginia 
deer, the male with usual ly o n l y  two points on either 
h orn. The p u m a, or mountain lion, is  abundant 
both on the plains and i n  t h e  mountains. There are 
two species of  dogs. The larger, Canis magellanic us, is  
about the s ize  of a s lll all collie, of a reddish brown 
co lor, and freq uents  the wooded regions. It  is rather 
s l1 y, i n  stri k i ll g  contrast with the smaller C .  azare, 
abu n dant in the p lains, of  a l ight gray color, and 
about the size of a sIllall  red fox.  The guanaco 01' 
South American ca ll1 el i s  very abundant over the 
plains, and oc­
casionally en­
ters the wood­
ed m o u n  tain­
o u s districts. 
A m o n g  t h e  
L i r d s ,  t wo, 
frolll their size, 
are especia l l y  
n o t e w o rthy, 
the rhea, or 80-
called ostrich, 
fo u n d  in great 
n u m b e l' s  on 
the plains, a n d  
t h e  c o n d o r ,  
com lllon i n  the 
Andes, alon g 
t h e  high b l u ffs 
of the sea coast 
and abou t  the 
basalt cliffs of 
the i n t e r i o r  
p lains region. 

J , ieut iftt �meritJu. 
them that contain the remains of the extinct animals 

that in forIller times inhabited this region. In Illany 
p laces along the river valleys there are extensive ex­
posu res of the sedimentary rocks rich i n  fossi l  remains, 
and the high bluffs of the sea coast have proved among 
the Illost promising localities for the collector. 

A carefu l  exa m m ation of lllan y exposures in various 
portions of Patagonia has made it possi ble to establish 
the exact sequence of the different strata and to give 
a section of the various formations with the fossils 
ch amcterist ic of each from lll iddle Mesozoic to recent 
times, and to ind icate a,pproximately the present geo­
graphical distri bution of these different formations 
throughout Patago n i a. 

Rich and varied as was the mammalian fauna of 
South America in former Miocene ti mes, the excellent 
preservation of Illany of the skeletons in onr coll ections 
demonstrates b eyon d  a doubt its unique character, so 

the North American fauna would ind icate a lobg 
period of isolation of the two Americas, contin uing 
until  com parative ly recent tertiary times. 

• · e  • •  
THE PARSONS STEAM TURBINE. 

Although the Parsons steam turbine is identified in 
the p ublic mind with high- speed torpedo boats, it is  a 
fact that long before the . .  Turbinia " made her phe­
!lomeual speeds the Parsons turbines had been doing 
h ighly successful work on land, more particularly i n  
connect ion with electric ligh t and other electrical in­
stall a tions. 

The Hon. Char les Parsons is the son of the late Earl 

of Rosse, w hose great telescope, erected on his estates i n  
Irelan :! ,  has long been o n e  of t h e  scien tific landmarks 
of the age. H is first successfu l inven tion was an epicy­
cloidal engine, in which the cyli nders revolve o n  a 
tru n n ion at half the speed of the cran k - shaft. It en -

abled a perfect 

T h e  n atives 
of the eastern 
a n d  western 
regions belong 
to two entirely 
d b t inct races, 
ditrerl l lg f!'Olll 
each other in  
their  customs, 
language, and 
mode 0 f l i fe. 
To the eastern 
region belong 
t h e  Tehnel­
ches, a large, 
wel l developed, 
and peaceab le 
race, living en­
tirely b y  the 
chase. T h e  y 
con struct their 
h a b i t  a t i ons 
and make their 
ample cloth ing 
w i t h  cons ider­
a Lie s k i l l  from 
the s k i  n s of 
t h e  guanaco. 

In the captu re 
of t h e  guan aco, 
rhea, and other 
ga lll e ani mals 
and b irds they 
are exceeding­
ly p r o fi c i e n t  
a n d s h o w 
III uch i n ge n u­
i ty. 

75-KILOWATT TURBO-GENERATOR AT THE HOTEL CECIL, LONDON. 

balanci  ng 0 f 

the III 0 v i n g 
parts to be ob­
tained with a 
resulti n g  high­
speed rotation,  

aud in this re­
spect the i n ­
ven tion m a y  
be regarded as 
forestalling th e 
p r e  s e n  t de · 
mand for b i gh­
speed engines. 
I n  1884 Mr. 
Parsons com­
menced the de 
s i g n i n g  o f  
a COlli pou 1](1 
steam t u r b i l l e  
a n d  a dyna lllo 
with a work· 
ing .speed of 
18, 000 revol u­
tions per m i n ­
u te. T h e pre­
l i m i nary expe­
ri lll ents show­
ed the DE cessi­
ty for beari n gs 
th at should be 
somew h at e l a�­
t ic, and to Illeet 
the case t h e  
form of bear­
i n gs s h o w  II 
h e r e w i t h  i l l  
Fig. 1 w a R  de­
signed. It CO II ­
sists of a g u n ­
m e t a l  tu ue i n  
w h i c h  t h e  
shaft i s  rotat­
ed, and on t h i s  
t u b e  a r e  
t h l' e a d e ( I  
washers w h ich 
are altern at e l �' 
I a l' g e r a n d  
smaller i n  s ize, 
t h e  smal ler 
ones fitting the 
bush and the 
l arger ones for 
t h e  m e t a l  
standard of the 
bearin g. The 
whole sel'ies of 
w a s  h e r s  is  
pressed t i ghtly 
together by a 
spira l  s p l' i u g  
a n d  a n u t o n  
the bush ; one 

T h e  C h a n n e l  
I n dians of the 
western region 
are p h ysical ly 

350-KILOWATT TURBO-ALTERNATOR AND EXCITER AT THE METROPOLITAN ELECI RIC SUPPLY COMPANY'S STATIONS. 

I ll uch inferior to the Tehnelches. T h ey are essen­
t ial ly a mari t i llle people with all their activi ties c l uster­
ing about the shore, f rom which they never proceed 
m ore than a few m i les i n land.  They BU bsist chiefly 
u pon shel l fish,  the flesh of seals, fish, and the sea otter 
and a few ed i ble fungi indigenous to  the regi o n  they 
i n h abit. From the skin s  of t h e  seal and sea otter they 
construct their  cloth i n g, usual l y  exceedingly scanty, 
notwithsta n d i n g  the i n h ospitable c l i m ate. Rude h uts 
are sometim es bUilt from t h e  branches of t rees, b u t  
t h e y  spend m uch of t h e i r  ti ll le i n  s llJal l open bOats 
made of beech bark sewed toget her w i t h  whalfl bone. 
It is  in  the construction of  their  boats and the imple­
ments used by them in the capture of  sflals that they 
show greatest skill  an d resource. 

Although the plai ns of eastern Patagonia are exceed­
in:;:ly Illonotonous and uninteresting to the casual ob­
server, yet they are of the greatest mterest to the geo­
logist and paleontologist, for it is the rocks composing 

entirely distin ct from anyth ing then living in the 
northern h e misph ere. 

'While there is  a striking and u n i versal d issimilarity 
bet ween this fau n a  and that of the northern hemi­
sphere, on the other hand there are many apparently 
close resem blances between the extinct Patagonian 
fau n a  and the recent  Aust ralian fauna. The same is 
also true, t h ough in a more restricted sense, of this 
fau na and that of South Africa, The explanati on of 
these si m i lari t ies and dissi m ilarities in the fau nas 01 
the vari ous regions can be best explained by assuming 
that they i n d i cate i n  the one case a d i rect relationsh i p  
a n d  i n  t h e  other a tota l l y  d ist i n ct ori gin for each . 
T h e  relations apparently exi:'t i n g  between t h i s  
Patagonian fau n a  and certain forms n o w  l i v i n g  i n  
Austral i a  and Africa would b e  the n atural res u l t  of 
former land con n ections bet ween these regions, per­
h aps, by way o f  an A n tarctic con ti n ent permitting 
of an i ntermigration of species. The dissimilarity in 

wider w a s lle l' 
which is threaded on last fits both bush a n d  standard 
and forms a fulcrulll , with the res u l t  that when t h e  
shaft deflects a certai n alll o u n t  o f  elast icity is  provided 
by the shaft i tself, though t h e  washers restrict t h e  
alilplitude of v i bration a n d  b l'i ng the r U ll n i n g  to a 
s t�ady rate abo u t  the prin cipal axis of t h e  rotating 
m ass. 

T h i s  form of bearin g  was abandoned i n  1890 in favor 
of the simpler arrangement shown in Figs. 2 and 3. It 
consists of t h ree concentric t u bes of brass or steel fit­
tin g easily within each other, the oi l  between the t u bes 
forIll ing a self-centeri n g  cushion w h i ch h as a consider­
able effect on the vibrations of  the sh aft. The tubes 
answer'th e  pu rpose of  the separate washers i n  the older 
form of bearing, w ith the added advan tage that the 
tubes show no signs of wear, the oil film between them 
bei ng preserved u n del' al l con ditions of service. 

The first su ccessfu l steam t u r b i n e  dynamo was con ­
structed in 1885. It was operated at a speed of 18, 000 
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revo l u tions per min ute for several years, and was quite 
successful.  I n  this turbine provisio n  for expansion was 

made by merely angling the vanes, but in su bseq uen t 
p lants both the height and the angle of the blades 
were varied and a more perfect range of expansion was 

thereby obtained. The fi rs t  t urbo-engine was put on 
board ship in  1885, and the first land engines of the 
kind were made in 1886. O ne of the latter is still  at 
work.  The first condensing type of steam turbine was 
constructed in 1891 for the Cambridge Electric Supply 
Co tu pan y, and in the test by P rof. E wing the resu lts 
p roved the compound condensing steam t u rbine to be 
about t he equa l of good cO lll Pou nd condensing engines 
i n  regard to stealll and con s u m pt ion . I n  1893 work 
was COl ll lllenced upon the torp�do boat " T urbinia," 
w h ose remarkable performances are a lready fami l ial' 
to the worl d .  The h i ghest speed ach ieved at any time 
by thi s l itt le  boat was between 3472 and 35 knots, an d  
o n  a r u n  o f  t wo m i les s h e  is credited w i t h  a speed o f  
32 '76 knots under a boiler pressure of 2 1 0  pounds and 
with revol ut ions of over 2, 000 per minute. It should 
be men t ion ed that o n  t h is occasion, o w ing to the use of 
a stearn pipe too small for the capacity of the t u rbine, 
there was a drop of pressure of 50 pounds between the 
boiler and the engine.  

Fig. 4 is o f  special interest as showing the arrange· 
ment of the moving blades an d guid� 

vanes i n  the Parsons turbine. T h e  
t o p  o uter cover h a s  b e e n  removed and 
the revolving barrel into which the 
b l ades are keyed is shown. T h e  cylin-
der containing the revolving barre l has 

a larger internal diameter than that 
of  the drum. The flo w of the stearn 
is  through the an n u lar space thus 
for med, this space bein g filled w ith 
the fixed gu ide blades and the revolv-
ing blades on the d r U llI . Between 
each two rings of the moving b lades 

there is one ring of the gu ide blades , 
the latter being keyed into the con-
taining case of the cylinder. Stearn is 
adm itted to the ann u lar space, and is 
directed by a ring of the fixed b lades 
in a direction �piral to the axis o f  the 
revolvin g  barrel. It then strikes a 
ring of the revo l vi ng blades on the 
barre l ,  which are set at such an angle 
that the steam acts on them as wind 
o n  the sai ls  of  a windmi l l ,  thus caus­
ing the barre l  to revolve .  . Then 
another set of fixed guide blades ro­
tates the flow of the stearn and di rects 
it onto a secon d  set of revolving 
b lades, the process being contin ued 
t h roughout the ful l  length of the an­
n u lar space u ntil  the exhaust is 

reached. 

J , ientifi, �meti,au. 
feet, but the modified pump at 8,200 revolutions will 
give a l ift of about 200 feet with proportionately 
greater output. Hence, combining such a pump with 
a 1 00 horse power turbine provides an effective ar­
rangernent specia ll y  suited to mining purposes. A 
plant recently erected is lifting 850 gal lons per minute, 
at a lift of 160 feet, when run at abo u t  3, 300 revolu­
tions per m i n ute, and it is gi v ing excellent results. 
The turbine is  also being s uccessfully used for ven­
tilating purposes, and also for ind uced and forced 
d raught. I n  both of our illustration s  j ust  referred to 
the method of governi ng adopted in these turbines is 
shown.  T he go verni ng may be effected b y  a n  ele �tri­
cal governor or by a centrifugal governor. If  constan t 
speed is requi red, a centrifugal governor type is 
adopted, bu t i f  constant voltage is desired the electri­
cal governor is used. In the latter the voltage is 
automatica l l y controlled with such accu racy that 
any desired vo ltage can be obtained at either f u l l  
load or l o w  load to wit h in o n e  p e r  cent without al ter­
ing the governor. In both ty pes of  governor one end 
of a lever is Uloved vertical l y  either by the centri­
fugal governor or by a core control led by a spri n g  
and actuated by a solenoid i n  shunt with the term i nals 
o f  th e  mach i n e. A s u i table con n ection is made from 
the lever to a s m a l l val ve, which, by a steam relay ar-
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and it is doubtful if they could get any more for it with 
my i mprovement added. Such a step would merely 
cut dowu t h e  net profit, so they prefer to let well 
enough alone. It was necessary, of course, to get my 
invention safely shelved, or it might have been taken 
up b y  some e nterprising rival, and the only earth ly 
reason for spending $500 on the thing was to put it out 
of the way. It  was rather rough o n  me, to be sure, 
but the experience was valuable, and I won't get 
caught that way agai n . "  

[N OTE. -T h e experience of  the pump inventor, as  told 
by h imse l f, exem p l ifies a trick too frequently resorted 
to by manufacturers to protect thelllsei ves against 
competing concerns who might acquire the patent and 
use i t  to their disadvantage. Patentees, when grant­
ing licenses, shou ld stipulate t h at a roya lty shal l  be 
paid on not less t h an a certain n u m ber of the article, 
whether man u factu red or n ot, or i n  lieu of royalty,  a. 
stated sum suffici e n t  in amount to deter the p igeon­
holi ng of the agreement. -ED. ] 

• • • • • 
'rhe Cocoa Palm and Its Products lu the 

Phllippine Isl auds. 

There are several species of cocoa palms grow ing i n  
the archipelago, b u t  t h e  ordinary cocoanut tree (Cocos 
n ucifera) is the most i m portant. T h e  Ind ian s make 

use of it i n  a good man y  ways,  but 
o n l y  the princi pal ones u eed be en u­
merated. The kerne l  of t he n ut th ey 

use for food, w h i le t h e  l iq u id the sh?ll 
con tains makes a refreshi n g  drink. If 

al lowed to stand for some time, this 
l iquid forrns a very agreeable milky 
j u ice, that is relished not only by the 
nat i ves, but b y  E uropeans as well. 
After this j uice h as coa gulated, it is 

As a resu lt of  the fact that an in­
crease in the size of the steam turbine 
is  accom panied b y  a correspond ing 
i ncrease i n  efficiency, the size of  the 
t U I' bine has grown very rapid ly,  u n t i l  
to-day t h e  average t u r b i n e  h a s  a ca­
paci ty of about 300 horse power, while 
t u rbine plants of 4,000 kilo w atts out­
put are being designed under the Par­
sons patents. In the turbine engin e, 
as i n  the mu lti ple·expansion recip ro­
cating engine, it is essential for the 
best results t h at the capacities of the 
cyl inders should be proportionate 
to the various stages of the expan-

DETAILS OF THE PARSONS TURBINE, SHOWING FLEXIBLE BEARINGS (1, 2,  3) 

AND INTERIOR OF TURBINE (4). 

mixed with sugar and made into bon­
bons, known as cocoa sugar, and also 
into various other delicacies. Accord­
ing to a recent report of the United 
States Department of Agriculture, by 
tapping the central bud that crowns 
the cocoanut, a kind of wine, called 
tuba, of an agreeab le pungent taste, 
is produced. This tuba, when al­
lowed to ferment, produces vinegar, 
and when d istil led, a kind of brandy, 
that is h ighly relished by t.he natives. 
From the husk of the cocoanu t  the 
Tagals m ake ropes an d cords, and a 
m aterial for calking their boats. 
From the woody shells they carve 
spoons, cups, beads for rosaries, and 
many other articles. T h e leaves they 

use to cover the roofs of their houses. 
Roofs made in this  manner are thick 
and tight, b ut they have the disad­
vantage of burn i ng read i l y, so that in 

the towns and vil lages where the 
houses are thus covered, conflagra­
tion s  spread with great rapid ity . The 
vei ns and smaller ribs of the leaves 
are used to make brooms, the midribs 
serve as fuel, and the ashes are utilized 
in making soap. The trunk of the 
palm is  made to serve as a pillar to 
support the houses that i t!! leaves 
overshadow. Oil barrels,  t u ba casks, 
and water pipes are fashioned from 
hollow section!) of t h e trunk. From 
the roots the nati ves extract a red 
dyeing material, that they chew 
in place of the areca val m  n uts or 

sion of the stearn : and it  i s  one of the many ad­
vantages of the Parsons Gornpound turbine that any 
ratio of expansion can be obtained without a material 
increase of weight or b u l k. I n  the larger conden si ng 
t u r b i n e  motors now bei ng b u i l t  for rnarine propulsion 
the rat i o  of effect i ve expansion within the engine is 
bet wee n one h u n d t'ed and t wo h u n d l'ed fold. It is j ust 
h ere that we fi nd the explanation of the satisfactory 
resu l ts w hich have b een obtai ned i n the larger turbo­
engines. 

I n  the steam t U l'b i ntl i ncreased ex pansio n  is ob­
tained b y  extending t he leng t h of the blades and i n ­
creasing t he d i ameter o f the tu rbines, which results, o f  
course, i n  i ncreasing area acted o n  by t h e  steam. O n e  
of o u r  i l l ustrations, f o r  wh ich , i n  common with t h p  
other c u t s  and t h e  data acco m panying this article, we 
are i ndebted to The Engineer, of London, rppresents one 
of the thi rteen 350-ki lowat t turbo-alternators, whi c h  
a.re now i n  u s e  for the l ighting of Lo ndon a t  t h e  Metro­
politan Co mpany's station s  at Manchester Square and 
Sardi n ia S treet, while another engravi ng represents a 
75-kilowatt tu rbo-ge nerato r, fou r  of which have been 
i nstalled at the Hotel Cec i l , Lo ndon. 

While the steam t u rbine h as been chiefly used for 
driving electdc generators, it h as fou n d  a wide range 
o f  appl ication for other purposes. T h us, it has been 
fou n d  that a cent.rifugal p u m p  when somewhat modi­
fied is equally efficie nt, whether it  is  run at 1 , 200 revo­
l u t i ons or at 3, 200 revolutions. An ord inary 6- inch 
purnp at 1 , 200 revolutions will give a lift of about 40 

rangem ent, acts throu gh a small piston on the main 
admission val ve. 

... . . .  . 
Inventions That Are U nnsed. 

One of the best mechanical eng i neers in New Orleans 
told an i nteresting story apropos of the trib ulations of 
i m·entors to a representative of The New Orleans 
Ti mes·Democrat. .. About three years ago," he said, 
.. I got up a l ittle device t hat greatly simplified the 
working of a certain type of pump. I took out patents 
that cost me i n  the neighborhood of $300, i ncluding 
attorn ey's fees, and fi nal ly submitted the thing to a 
big Illanufact uring eoncern i n  the North. The pro­
prietors at o nce conceded the merit of the i n vention, 
and offered me $500 down and a royalty of $125 on 
each one used. The cash payment amou nted to noth ­
ing; for it real ly  fell short of covering my time and 
expenses, but the royalty was generous, and I figUl'ed 
it out that it  would yield me an income of $3,000 or 
$4, 000 for several years-perhaps lon ger . It depended ' 
on how !'oon someth ing better entered the fiel d .  Ac­
cordingly I accepted the proposi tion and tran sferred 
al l  m y  righ t. No w, ho w m uch do you t h i n k  I actu al ly 
received ? Not a pen n y ! No, I haven't been cheated ; 
at least all  the acco u n ts h ave been perfectly strai ght. 
The trouble is they never put the de v ice o n  the m ar­
ket. They simply stuck t he patents and drawi n gs in 
a pigeonhole and there they remain to this d ay. W hy 
d id they do it, did you ask ? To save money. T h e  
public i s  very well suited with their p u m p  a s  i t  stands, 

bonga when the latter can not be procu red. Large 
quantities of cocoanut oil  are man ufact ured i n the 
P h i l i ppines. This oil is  m uch prized b y  the natives . 
The men and women both use it to anoi nt the thick 
growth of hair t h at adorns their heads, and i t  thus 
finds a ready sale at remunerati ve prices. I t  is  also 
used i n  the lamps that take the place of gas - b urners 
in the streets, and in those used by the nati ves and 
Chinese i n  theil' houses. Manila exports ann ua l ly  
abou t  150, 000 pesos (£25, 000) wort.h of cocoanuts to  
China and British India ,  a n d  a b o u t  30, 000 pesos (£5, 000) 
worth of cocoan u t  oil to China.-Journal of the Society 
of Arts. 

• • • • • 

T HE wonderful ability of the Japanese is shown by 
the fact that almost e very w here in that coun try Eng­
l ish and American i nstru ctors i n  t h e  colleges and fac­
tories are being su ppl an ted by n atives. 'L'hey w i8h 
i t  p l ai n l y  u n derstood, says Com mercial I ntel l igence, 
that Japan is for th e Japanese. A student at the 
un i versity p lanned a work of great i nterest. He con­
ceived t h e  idea of bui lding a canal to con nect two 
lakes of different altitu des. He tun neled m o untaill s  
a n d  o vercame other difficul ties, b llt  t h e  chief  point of 
interest l i es in the fact that h e  bu i l t  a rai l road over 
which the canal boats were transported as they left 
the water to the next lake.  Electricity was used, and 
enough was gen erated to l ir,h t the city of Kioto and 

furnish power to sixty factories. 
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.&utomoblle New •• 

Work has begun at Hartford on an automobile which 
is i n tended to tow cana l  boats o n  the Erie Canal. It 
wil l  be built o n entirely new plans , and it  is  in tended 
to be powerfu l  e n o u g h  to tow from six  to ten canal 
boats at once. I t  wil l  cost more than $4, 0(l0, and i f  i t  is 
succes�ful  other boats wi l l  be b uilt. 

According to the tests condu cted by the Li verpool 
Self-Prope l led Traffic Association,  a car capable of car­
ry i ng a load of 3 tons 12 c wts . was actuated at a cost, 
for fuel ,  wages, etc. ,  of a cent a m i le . T h e  average cost 
for keepi ng such a veh icle in repa i r  and also the expense 
of operating it  amounted to $ 1 . 980 pel' y ear. I t  makes 
the average cost 3 cents per Bet ton per mile. H orse­
d ri ven wagons cost 18 to 24 cents per ton mile for doing 
the same work. 

One h undred thousand francs have been voted for 
the construction of a t.rack and a grandstand a t  V i n ­

cennes for the use of automobi les. Special prizes will 
be gi ven i n  add ition to t he medals and d iplomas which 
w i l l  be awarded by the expos ition. The carriages and 
wagons w i l l  be divided i nto four c lasses, heavy trucks, 
cabs, victorias, and voiturettes. The last class will in­
c l ude t.r icycles and motocycl es. A n  electric charging 
station will  be provided n ear the race cou rse, so that 
the electrical machines will  have no difficulty about 
the supply of motive power when they need it. 

A p u b l ic hearing on the admission of automobiles to 
Cen tral Park, New York , was h eld before the Park 
COlH m i ss ion ers on November 9. Fi fteen ad vocates and 
ten opponents appeared to make speeches. Ten m i n­
utes was allowed the first th ree speakers on each side 
and five m in u tes to the rest. One of the best-kno wn 
horsemen in New York,  Mr. Lawson N. Fuller, said 
that he had driven fo ur, six, and eight horses around 
automobiles without incon venience. " A  good driver 
in t wo days could accustom any horse to an automo­
b i le. N i nety-ni ne runaways out of a h u ndred are d u e  
to c'trelessness on t h e  part of d ri vers. Green h orses 
soon become accustomed to city n oises, and thel'e is n o  
reason for keeping automobiles out of t h e  parks , " Ex­
Magistrate Simms said : .. The same q uestion has 
been agitated i n regard to t he locomot ive, the bicycle, 
and the elevated railroad. 'rhe horse became accus­
tomed to all t h ese. I t  must get use to the horseless 
carriage. The automo bile must win in the end. There 
w il l  be a legis lat ive enactment, i f  the owners do not 
gain their rights i n  any other way . "  Some of the 
opposition, such as l iverymen, etc" protested agai nst 
giving horseless vehicles permission to enter the park. 
The decision of the board wil l  be announced later. 

The automobile parade of November 4, in New York 
city, w hile not as extensive as mi ght be desired , was 
i m portant as sh o wi ng how m uch public i nterest is 
sho w n  i n  the n e w  veh icles. When The Chicago Times­
Heral d  race of 1895 is reme;llbered, i t  demonstrated 
that the progress was substantiaL 'rhe r u n  was or­
gan ized by The Automobile C l u b  of America, and the 
course was about twenty m i les, all on Manh attan 
Island. The parade formed at the southern side of 
the Waldorf-Astoria, and the start was made at 2 P. M.  
without confusion or de l ay, and for many blocks a long 
the l ine of th e  run there was qu ite a crowd , and along 
the entire route there was a sprinkl i ng of spectators. 
About thirty vehicles took part in the run, an d t hey 
were al l of wdl·known American types an d  makes 
with a few foreign carriages and motocycles. Most  of 
them were of the open top variety. T h e  dl'ivers of 
the carriages and their guests were dressed i n  ord inary 
costumes, h erein showing their good sense, for most 
French automobile outfits are ugly i n  the extreme. 
The carriages all behaved admirably, and while they 
ran th rough cro wded streets the trip was made without 
accident and no horses were frightened. Electrici ty 
served to dri ve fiftee n  of the carriages, there were at 
least seven gasol i ne-dri ven vehicles, w h i le four were 
prope lled by steam, The latter were general l y con· 
s idered by the crowd to be the most p icturesque on ac· 
count of t h e  exhaust, which was all but noiseless. 
Adj utant-General Avery D. Andre ws led the proces· 
:s i o n  and reviewed the carriages at Gra nt's Tomb in 
Riverside Park . 

.. . . . .. 

An I nstruln e nt for Locating the Direction of 

So u nd. 

A new instrument h as been designed by Mr. Cowper­
Coles, of London, for readily locating the direction of 
sound and for proj ecting sound lon� distances . . It 

consists of a reflector mounted on an arm which call 
be read i l y  turned o n  its center and depressed or ele­
vated by the operator. When it is desired to ascer­
tain the exact direction from w h ich a sou n d  emanated 
the apparatus is t urned on its axis, and as soon as the 
reflector is opposite the source of the sound it  is heard 
much more i n tensified in the recei ver. T wo i nstru· 
ments are used to carry on the con versat ion between 
two distan t  points or ships. The sou n d  waves are 
thrown from one reflector to the other, the sou n d  be­
i n g  focused in one instru ment in the receiver when 
the operator speaks into the flexib le tube, while the 
operator working the o t h e r  instrument places the 
tube attachment to the receiver to his ear. 

J, itutifi, �lUtri,au. 
A TRACTION·WHEEL OF IM PROVED FORM . 

The traction-wheel wh ich we i l l ustrat e is the inven­
tion of C l arence Groseclose, of Sy l v ia, Kan . ,  a n d  is  
par ti cu l ar l y adapted for traction-e ngi nes , automobiles, 
and harvesting-machi nes. Surrou nding the h u b  of 
the whee l is a r ing carry in g  rollers w h ich bear u pon 

the bottom of a groo\-e formed in t h e  hub. Arms 

pi voted to l ugs on the outer side of the ring extend 

THE TRACTION·WHEEL IN SIDE ELEVAT ION AND 

SECTION. 

outward tangential l y to the r ing and carry at their 
free ends blades w hich project th ro ugh openings in 
the rim and which adapt t h emsel ves to the nature of 
the grou nd-hard or soft-o\'er w hich the wheel must 

travel .  Some of th e blades are prov id ed with sto p ­
pins passing th ro ugh holes i n  the arllls ; the blades 
are thereby prevented from moving too far o utward . 
Springs are connected at their inner ends to the r i n g  
a n d  a r e  adj ustab ly secured at their o u t e r  e n d s  to 
b rackets on the ri lll . 

S hould the w heel travel over hard gro und or bridges, 
the b lades, as they engage the grou nd or floor, w i l l  be 
forced in ward, causing the ring to rotate on i ts bear­
ing-rol lers . U po n  reaching soft gro u n d  the bl ades 
wi l l  be moved out ward by Illeans of  the  spr i ngs, act­
i ng upon the ring, so that they w i l l  engage i n  the 
grou nd . By arra ngi ng the arms at a tan gent, the 
bearings formed upon the ring will  be at one side of  
its vertical center l ine, th us insuri n g  t h e  rotary Illove­

ment of the ring m entioned . 
e . e , . 

THE " BECKLIGHT " ACE TYLENE·GAS GENERATOR. 

Fe w ind ustries have experienced a growth so rapid 
as the manufacture of I\(·pt y l p:lp ·gas generators. When 

�-�-------

THE " BECKLIGHT " ACE TYLENE·GAS GENERATOR. 

the prod uction of calciulll carbide was I ll ade a COIll Ill er­

cial poss i bi l ity by the 'V i llson process, a host of ma­
chines sprang up, which,  as i n  most early forms of ap­
paratus, were crude i n  construct ion and often wrong i n 
principle. Gradually manufacturers began to i n vesti-
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gate and apply the pr i nci p lelS which lShou ld govern 
acetylene generation , and w h ich would insure the safe 
and cheap prod uct ion of the Hew i l l u minant. Of the 
m an y  forIlls of apparatus constr ucted with a v iew of 
meeting these req uirementlS, we may Illention a machine 
made by th e Acetyl ene Generator Man u fact uring Com· 
pany, of lOB Be l l  Block, C i ncinnati ,  O hio, a mach i ne 
w h i c h  is the result of no l ittle stu d y  on the part of the 
i n ventor and makers . 

The . .  Becklight ,"  as the improved apparatus is 
term ed , consists of a s iak i ng·cha lll ber , A, a gasometer, 
P, and a carb i d e-cham ber, N, wh ich communicates 
with the slak ing-chamber by an open i n g  h aving a 
yie ld i n g va lve ·sea t, H, adj usted i n positi on by a screw­

cap, J. Th rough the val ve·seat, H, a feed - p l u n ger, F, 
passes, which is con nected with an e l bow,  T, secured 
to a conn ect ion , D, for t h e  gas-out let . T h e  car bide 
feed is locked by means of a lever and sheave con nect­
ed w i th the el bow and contai ned in a housi ng, W. 
T he stem of the feed· plu nger , F, is provided with four 
inden tations for fee d i ng carb i d e, and with a passage, 
R, to cond uct gas to the ser v ice pi pes . At the lower 
end of the carbide ·challlber, a condenSing- chamber, 
K, is arranged, wh ich also prov ides a drying-space , L, 
through wh i ch the �as passes up wardly. To force the 
gas throu g h  th e p i pes and regul ate its  press ure a 
cou n terpo ise, S, is secured to a gas-bag. 

In operati ng the mach i n e, the gas is first shut  off 
from t he service pi pes and the lever operated t o  lock 
the feed mechanism.  A fter the residue is  removed 
fro m the water- chamber, water is introduced. The 
generator i s  then entirely closed by sh u tting the vari­
ous valves ; and carbide is in troduced by removi ng thp. 
pl ugs, .Yo After releasing the feed·mechanis lll by 
mea D S  of the lever and sheave, the generator begins  t o  
work b y  prp.ssin g gas o u t  of the gasometer, t hus lower ·  
ing  the feed stem s o  -that i t s  i ndented portion paSSl'" 
t he valve· seat, H. An open ing b ei ng- forlll ed , the car 
bide drops in a ci rc le to the water belo w.  ThE' p res · 
sure of the resulti n g  gas natu ra ll y seeks the point of 
least res istance , which is that side of the gasometer 
exposed to the atmosphere . The gas therefore passes 
up first against the condensi ng bu rface, K, depositi n g 
its moisture on the cold surface, then through the re­
duced i n let between the lower edge of the surface, K, 
and the o utside generator wall , i n to the drying·space, L, 
thence into the carbide·chamber as shown by the 
arrows, through or over the carbide, whereby it is both 
scre�ned and d ried, i nto t he passage of th e st uffi ng­

box, 0, and fin al l y t hrough the passage, R, t he hollow 
elbow, T, and the connection,  U, into the sel'vice-pipe, 
V. If the cons u lllPtion fal l off, t he i nflated gaso14eter 
forms a c ush ion for th e we igh t , S, th us locking the 
feed -mechanislll u n t i l  t h e  amount of gas i n  the gaso­
meter, P, is red nced. 

The weight , feed-stem and gas· bag being integra l ,  no 
gas can possi bly pass into the gasometer without  at 
once closi ng the feed ·opening. The  gas is resisted by 
the weight, S ;  an d when the pressure is excessi ve, t he 
wei gh t is raised. 

It will be seen froUl our i l l ustmt i on that the carb ide 
and slaki ng·chambers are so arranged with respect to 
each other that the app aratus is far 11Iore compact 
than most oth�rs of the same cl ass. The carbide i s  
fed into the water in s llla l l quantit i es ; for i t  h as been 
found that t he gas th us generated is cool and free 
from the dangerous benzine and other h yd rocarbon 
vapors which al ways acco mpany the gas formed by gen­
erators operati ng on the d ri pping system, 

• • • • • 
T h e  C u rrent S U PI)l elne nt. 

The current SUPPLElI'IENT No. 1246 has llIany articles 
of great interest. .. The Stl' ike at Creusot " describes 
one of t·h e most remarkabl e  labor t rou bles of the cen· 
tury. The " Schneider-Canet Naval T urret " is  an 
article i l l ustrating in great detail the system which is 
largely used in French and other navies , " Ameri can 
Rai l roads-T hei r Relation to Commercial , Ind ustrial 
an d  A gricul tural I n terests " is an address by G. H. 
Dan iels, general passenger agent of a great rail  way 
systelll . It is a most i nteresting and i m portant paper. 
" Gaston Tissand ier " is a biograph ical article dealing 
with some of th e i lu portan t work of th is French sci en­
tific editor. •. Mechan ica l Science " is a cont i nu ance of 
Sir 'W i l li alll White's important add reslS. . .  T h e  Pol lak­

Virag System of H igh· Speed Te legraphy " is a techn i­
cal descri pt ion of the new system. . .  The Test of the 
Marconi W i reless Telegraphy in the U n ited States 
Navy " deals with some of the m ost i m portan t  experi · 
ments w h ich have e ver been tried on the s u bject . I t  
is i l lustrated b y  eng ravings made o n  t he war vessels. 
. .  Stream Measuring in the U nited States " is con t i n ued 
and is elaborately i l lulStrated. 
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RECENTLY PATENTED INVENTIONS. 

Agri c u l t u ral Implements. 

CORN-HAHVESTER.- PAOLI B.  HORNER and CLAR­

ENCE E. HEDRICK, Clements, Kan. The heads of 
Kallir corn ri pen long before the fodder is ready to be 
harvested ; and if the heads are left on th e stalks nntil 

the fodder is fit for cntti ng. the seed shells off. The pres­
ent m vention provides a machine which is adapted to 

crather the heads at the proper time, leaving the stalks to 

mature . rrhe machine is capable of adj ustment for cut­
ting tall or short stalks and of being worked by a single 
horse with one driver. When the machine is  in opera­
tion tile cutter may be elevated or depressed to top 
stalks of unequal height. 

Elect I'ical A pparat u s .  

ELECTRO}IEDICAL APPARATUS. - MARCY L.  
WHITFIELD, Mem phis, Tenn. In apparatus for the 

treatment of diseases of  the body, i t  has hcen impossi ble 
to obtain good resll l ts , because the cnrrent used \VUS 
generated by outside means and passed into the body. so 
that it was cond ucted by the blood and not by the dis. 
eased portions, except those over which i t had to pass on 
entering or leavi ng the boJy. By means o f  th is new 
ap paratus the entire body or any desired part can be 
treated by cJueing induction to take place in the diseased 
part, so that every parti cle of  the body when placed 
within the i nfluence of a c hanglug magnetic field, inter­
rupts lines of force to generate electricity and to form a 
conductor. 

B URGLAR-ALARM. DANIEL L.  WARTZENLUFT, 
Kutztown , Penn . The waes o f  the circuit of  the alarm 

extend across a window or door. One of the wires car­

ries a circui t-closer . A uxiliary circui t·cJoscrs· have con­
nection with the wires and comprise spring-prc8�cd 
levers mounted on insulateJ plates \d.th which levers the 
w i res arc con nected . Spring- pressed c ontacts carried by 

the windovv-Bash, have electrical connection w ith the 

p latcs. The circui t is  closed and the alarm automati­
cally actuated by the breaking or j arri ng of the \vindow­

pane, door pando or transom across which the wires are 
stretched. 

TROLLEY-POLE.- S,LAS VERNOY , Toronto, Canada. 
In ord inary trolley systems, in which the rail' i s  used as 
the retum conductor, the current leaks and destroys by 
electroiYi5is th e neigh boring water and gas pipes and the 
steel foundatlOne of large bui lding'S. The company also 
Joses much by the ieakage of the current into the ground. 
AH the inventor of th is improved trollf'y-pole em p loys a 

separate pole for the incoming Cllfre n t  and a separate 
wire for the ou tgoing currcnt the defects referred to are 

remedied. The pole lOay be readi ly applied to cars 
employing t he present device . 

RESr8'r A."fC E .  -- Hl'GO HELLBERGER, Thal kirchen , 
Prussia. Germany. The resist.ance consists of a non­

conducting backing or supporti ng-p late and a facing of. 

meta ll ic foil impressed upon or into the plate. The 
resistance in adrJition to solidity. si m plicity.  cheap­

ness o f  construction , and compactn ess, offers the ad­

vantagcs o f  a high electric resist.nce and o f  the greatest 

possibl e heat-radiating capacity. 

Mechallical Devices. 

KNrrTI :-i G-MACHI."fE,-MAx S ALDIN, 400 Wool 
Exchange, Manhattan, New York city. rrhis inventor 

has devised an i ngcno us attachment for "tmight kni tting� 
machi nes, by means of w h ich mittcns, s\ycaters, gloves, 
and other articles of wearing apparel con be kni tted 

in such a m anncr that either single or separate tubu­

lar portIOns can be kn itted at the same time. For 
exam pie, in a mitten the wriet portion can be first kni tted 

and t,hen the thumb a nd finger portions, simultaneously, 

and properly spaced. In a sweater, the body can he 
knitted up to tbe sleeves, the two slc ;ves simu ltaneously, 
and finally the remain ing body portion. rrhe attach­

ment h as been in  I!uccessful upcration for several 

mon ths.  

WIRE STRETCHER.-JAMfS S.  SMITH, Beehe, Ark. 
rrhe wire- stretcher comprises a lever pivoted between its 
enrl s .  A t  one end of t ne lever stre tching- hook" are 
pivotal ly connected.. Wh ICh are adap ted at their free 
ends to engage the st.ret.ching-chain .  A. ·su pporting 

gu ide-ring depends from the lever between the two 
"tretchi ng-hooks, through which the chain may freely 
pasl'l_ In additi on to i ts u,3cfulnesB ae a w ire-stretcher 
the invention will be found of service in stretching and 
splici ng the separated ends of barbed wire . 

BALI:-IG- PRESS FOR COTTON.-}foRius R. MIT­
CHELL. J onestown , Miss. The invention is applIcable both 
to up and down packing, single and revolving presses, and 

to other presses to which it may he adapted. JIB purpose 

is  to weigh the lint as it is put in the press, by the preo­
sure exerted by the tramper in forcing it down of up 

against the block or movahle end piece, and by the conse­
quent recession of the spriIlg� supporting the end p iece . 

The operator is noti fied by the ringing of a bell, to 

stop the tramping when the desired weight of bale is 

secured. 

WRENCH. -Guy L.  RAY and WILLIAM PEAK, Ouray, 

Co1. To the han d l e of t.he wrench a ratchet-ri n g is ec· 

centrical ly pivotel. which ' ring is provided with circular 
series of teeth the 0ppOtdtc sides of which arc radial to 

the pivot of the ring. Pawl d evices engage the ratchet ·  
ring a n d  c a n  be s e t  to adj ust t h e  \vl'cnch to turn the 
head in cither di rection . rr he jaws slide radially i n  

undercut scats i n  the head t o  adapt the wrench to differ­

cnt i:'\iz:.'s of n u t s  or holts. 

MAC H I :> E  FOl{ C L E A NE,G VEGETABLE FI­
BERS .-:\fA" " E L A .  TORRE, Meri da, Mex. Connected 
with a scutching- wheel arc peripherally-grooved disks 

arranged with their peri pheries in register . Belts en­
g�v..!e the grooves to hold the material . tl'he sClltch ing­
\vheel iE-:  caused to operate first 011 the lmver part of the 
1eaves and the n on the upper part. rrhc disks and helts 
are so arran ged as to allow the Ill.'per and lower p"Ortions 
o f  the leaves to be brought sllccessively into the path of 
the i3cutchi n.g- wheel.  

STO:-lE-SAWIXG MAClIIXE .-JAMES S .  YOUNG, 
Barre. Vt. rrh i s  i mprovcd stone· saw ing machine is 

especi ally designed for Flawing granite, marhle . or other 
stone hlockH URcd pril l f ' i pally for UlOlltlnH�lIt�. The 
machine is  arrall�i:'(l to eut the blod�H ill l-'lI('h a lllUlmer 
that the cen ter portions become detached n� Rolili blocks 

for U/513 as monmnents or other purposes. rl'he machine 

J c itu tific �lUtticau. 
also serves to make angu lar cuts. A number of f:\aw­

beams are pivoted at their ends to rock ; and each carries 

a n umber of aliued saws bodily movahle transverse l y. 
The beams can be locked in position . 

POLISHING DEVICE.-JOHN B. BUCHANAN, New­
ark, N. J. The device is designed to clean metal but­
tons or similar ornaments, while still secured to the gar­
ment, without inj ury to the material. The device may 
be readily applied and locked in position around the gar­

ment, so that the polishing member of the device may be 

conveniently operated and carried into or out of engage­
ment with the button, without interfering with the posi. 
tion of the hody of the device . 

COFFEE OR GRAIN MILL.-CHARLES U. FARRAR, 

New Orleans, La. The mill comprises a casing in which 
grinding-wheels are mounted to rotate. One of the 
wheels is provided with a shaft ; and the other has a 

hollow huh fitted to slide on the shaft. One wheel can 
be held non-rotatahle relatively to the other. A nut ro­

tatahle in fixed hearings on the casing has right and left 
hand threads engaging corresponding threads on the 
shaft and hollo w hub, whereby the grinding-wheels may 
be simultaneously adj usted toward and away from each 
other. 

LIFTING JACK.-LEVI C. V ICKREY, South Bend . 
Wash. The object of the invention is to provide means 

for control l ing the pawls npon lifting�j acks, so that they 
may he readily shifted to lift or lower the ram, or for 
freeing the pawls entirely from the ram. Two paw ls 
are adapted to engage the teeth of the ram ; and a 
spring acts u pon both pawls to hold them in engagement 

with the ram, An adj usta ble controlling-lever and 

spring connections from the con troll ing- lever to the 

pawls are provided, whereby the actiou of the spring 
between the pawls may be neutral ized , 

Miscellane o u s  I nventions. 

APPARA1'US FOR RAISING BITUMINOUS SAND 
FROM WELLS AND SEPARATING BI'l'UMEN 

FROM ITS IMPURITIES . -l WGUSTUS S. COOPER, San 
Fran cisco, Cal. In drilling for oil, m3ltha-bearing sands 
are often encountered. rrhe v iscosity o f  thc maltha is 
such that the tools soon become so thickly coated that 

they can no longer be operated . Generally the maltha 

superposed on a more liquid bitnmen i s  too thick and 
viscous to pump; but even \\'ben i t  can be pumped so 
m uch fine grit is entangled within its sticky fol ds that 
the pumps are soon \vorn out. Previous methods for re­
moving the maltha h ave been unsatIsfactory and profit­
less. In this new proce�8 hot water is employed , where by 

the viscous bitumen is rendered more l iquid , :30 that 
it Eeparates from its impurities . These impurities sin k 
and the floating bitumen can be readily skimmed or de­

canted . 

P UMP-V A LYE STEM.-PERRY S H OUGHTON, Lind­
sey, Pa. The stem is provided with a central rod for 
attachmen t to the valve· seats. On the rod are sleeves, 
each forming a bearing for a valve , A collar held on 
the rod is adapted to he seated on one of the valve-seats 
and to form a r�st for the upper sleeve. The inventor 
states that tlie stem is not liable to bend or bind the 

valve in its opening ; the wearing surfacc can be re ­
versed to give long life to the stem. 

CAN-OPENER.-GEORGE ROBINSON, Pahiatua, Wel­

lingto n, New Zealand . The device can be app l ied to 
cans of different shapes and employed to seal the body 
hermetically to the top or cover. rrhe can opener is  

m ade of one or  more strands of  wire and i s  80 formed 
that when one of its exposed ends i" grasped , it will be 
gradually detached from the can body and cvver, and 
the two parts will be completely and c leanly separated . 

EYEGLASS-CASE,-WILLIAM M. P URDY, Manhat­
tan, New York city. 'rhe purpose of this invention is  to 
make a case o f  that kind which i s  open at one end, 
which is constructed mainly of flex ible material, hut 
which prevents bending upon transverse lines and serves 

to protect the cl ips . The o uter walls o f  the case 
m ay be constructed of flexihle leather, as in the ordinary 
case. But a core or stiffening-piece is inserted, which 

separates the two sides a sullicient distance to protect 

the clips and serves to prevent the case from bending 
and inj uring the gl asses . 

G A RMEN'r ·FASTE:-IER.-ARTHuR H. LOHS e, Man­
hattan, New York city. rrhis invention provides a sim­

ple means for eecuring the fastenj ng device to a gar­
ment by the use of an anchoring-pl ate having teeth at its 

sides extended at an angle to the body of the plate. A 
keeper-plate at one end of the anchoring-p late is 
adapted to engage with the pin. A fas tening device i 3  

provided for the anchoring-plate. T h e  fastener can 
be secured to II garment without the use of thread. 

BUGGY-'l'OP. - J OHN C. LAMBERT, Tonica, Ill. By 
reason of the construction provided i n  tbis invention, 
the canop y or top of a buggy may he raised and lowered 

without reaching to the outside of the top. Merel y 

by a rearward movement of his body, tbe occupant 

of the vehicle is enabled to drop the top or cauopy. 

The attachment consists simply of a har arranged to 

secnre the top at its back portion , th e bar being 

provided with side·arms pivotally connected with the 
midd le joints of the side or main braces. By pressing 
u pon the top-back, the bar will break the middlc jOll1ts 

of the braces; and the top will then drop . 
COMBINATION-'l'OOL . -WILLIAM D .  A RNO'I', Fitch­

burg'. M·uss. In the COIl15 trlletioll of this too1 are com­
bined a depth-gage, external or internal square, a cal i­
per-gage, and a cal iper-rule , All these parts are so COlli, 
pactly arranged that the entire tool can be carrier\ in the 

pocket. 

NEWSPAPER-FILE. - PIIILIP C .  NE WBAKER, Dan ­
viHe, Pa. The file has two strips laid loosely al ongside 
each other and formed each wi th registerin g longitud inal 
grooves receiving the papcr and with additional register­
ing l on gitudi n a l grooves. A. flat bar is  mounted i n  the 
additional grooves and is adapted to be turned to spread 
the e.tripH. U·shaped springs embrace the back edges of  

the strips a(l jace n t  to  t h e  addition al grooves a n d  serve to 

hold the stri ps. firmly in engagement. 

CURB-BI1'. -WU.LIAM H. A UGHEY, Petroleum Cen­
ter, Pa. l'he curb-b i t is adapted for the lise of both 
tcnuer-lllo11thetl :.lud hard-bitted ani mals. The eheek­
piece� of the hit  are provided at their upper ring­
sections \\'itlt a central bar extendi ng from the bottom of 
the ring to a point near the top. A curved crOB8� bar is 

attached to the upper portion of the rIng-section and 
connected with the vertical har. A segmental bar curved 
in an opposite direction to the cross-bar is connected 
thereWIth at the ends and also with the lower portiun of 
the central cross-bar, forming thereby a segmenta l slot 

at one side of the ring which receives the nose-strap of a 
vicious horse. Great purchase can be obtained upon 
the mouth of tbe animal by reason of this construc­

tion. 

STRING-PACKAGE. --JAMES E. BELLER. Auditor's 
Ollice, Treasury Department, Washi ngton, D.  C .  The 
package is essentially composed of a n umber of inde­
pendent and disconnected string rings, each of which 
partially overlies the preceding or adjacent rlllg so th at 
there is always an overlying or uppermost ring w hich 
can be lifted and removed withont d;sarrauging the 
others. 'rhe package can be conveniently stored and 

shipped . 

ASS AYING-FUR:-IACE. �-ORLAND W. MARTIN alld 
ADOLPH J, PETTER, Los Angeles, Cal. 'r his combined 
assayer's furnace and muffle employs gaseous or va­
porized fuel and requires but aIle hurner for both the 
melting and cupeling cham hers, The furnace is com­
pact so as to he easily portahle and is  also adapted to 

rotate ou a central pivo t to permit firing at each end by 
means of one hurner . The bottom of the smelting or 

crucible chamber is also made removable to faci l itate 
cleaning the cham ber and recovering bullion without the 
removal of any brickwork. 

AXLE-LUBRICATOR, -HARMON D .  MOISE, Snmter, 
S.  C. The axle has its spindle provided with a lon gi­

tudinal groove or channel .  T he inner end of the "pindle 

has a reservoir fitted with a cover having a feed-opening 
and cap. Within the reservoir opposite the opening IS a 
shou l der or bearing for the oil - feeding wick. A simple 
and novel constrnction is therefore provided to utilize 
capillary attraction i n  feeding the oil  from the reservoir 
to the stri p lying along the sp i ndle. 

HOG-CATC HER -JOSIAH B. HERR, Norton , Kans.  
The hog-catcher consists of  a hook compoeed of a l ength 

of wire twisted together. In connection w ith the hook 
a latch and cord arc used. In operation thc latch is 

opened and the hook is caught over the am m al 's leg ; 
the latch is then closed by the cord, thus tightly grasping 
the lcg and securel y  hol d ing the animal . 

CLOTHE8-D RIER. - BRUNO KIPPELS, Moorhead, 
Mllln.  Connected with a post havlllg eyes in vertical 
alinement are a series of detachable, rectangnlar frame­
sections, one of w hose vertical bars ha� hooks and tbe 

other two eyes correspondingly arranged, whereby the 
sections are adapted for pivotal attach men t to the post 
and to each other. 

WRITING-C A S  E.- RICHARD M. DENZIG, E l khart, 
Ind. The writing- case is constrneled to hold bills, let­
ters, or documents. The cover automatically locks itself 
to the case w hen closed. When the cover is closed, the 
entire case resembles a book. The lock used is a simple 

form of keyless lock . 

Designs. 

PILLOW-TOP.-l{AFFAELLO A STARITA, Man hattan, 

."few York city . This designer has secured patents for 
five novel pillow-tops which are noteworthy for the 
fineness of feeling displayed. rrhe drawings accompany­
ing thc specification were made by the designer himself 

and are certainly stri ki ng examplcs of artistic design­
ing as well as excellent draftsmanship . 

NOTE. -Copies of any of �hese patents w i l l  be furn_ 

Ished by Mum, & Co. for ten cent" each. Please state 

the name of the patentee, title of the in vention, and da:e 
of  this paper, 

NEW BOOKS, ETC. 

GESCHICH1' E N  YOM RHEIN. ErzaehIt 
von Menco Stern . New York, Cin­
ci nn ati a n d  Chicago : American Book 
Com pan y. 1899. 12mo. Pp, 272. 

No stream in Europe has figured so prominently in 

fo lk-lore or is of such historic interest as the River 
"Rhine. and the legends which cling to i t  constitute an 
inexh austi ble mine o f  material for German story writers. 
That Mr. Stern should have collected these tales for the 
u se of his students in German , speaks well. both for his 

judgment as a teacher and a8 an author ; for they are un­

dou btedly excellent material for conversation and com­
posItion in the classroom as well as of considerable in­

terest to th08e who have traveled along the Rhine. The 
legends have been told with a certain delightfnl sim­
plicity which impart to them a liter�ry meri t second only 
to their educational value . 

A B C  OF BE E  C ULTURE. By A. 1. Root. 
Revised b y  Eo R. Root. Medin a, 
O h i o : T h e  A. 1. Root Com pany. 1899. 
8vo. P p. 437. Price $1. 25. 

This h; a veritable �Ilcycl opedia of everything relating 

to hee cultUl'C, and it has reached the unprecedented sale 

of 67,000 cop ies. l'he hook i8 fil led with ill ustrations 
showing every construction of hive and utensil used by 
the bee culturist. All terms are accurately defined and 

there arc many il l ustrations of bee farms. I t  is a most 

i nteresting book even for those who are only indirec tly 

ill terested in bee culture. 

J O U R X A L  AND P ROCEEDINGS O F  'rHE 
ROYAL S OCI ETY OF NEW SO ," rH 
W A L E S .  Sydney, N. S. 'V, 1898. 
I' p. 268. 

1'hc volume is accompanied by a number of plates and 
is composcd of various papers read by mem bers of the 
society _ It  is i nterestin g to no te what is bemg done with 

science. in what we are apt to consider an ou t-of-the- way 
part of the world.  

LA B O R A T O RY MA N U A l,. Experi ments to 
I I I  u st rate the Eletl Jen tar\'  P ri n c i p l es 
of (J h e m i strv.  By H .  W. H ill ver, 
Ph . D. N e w

' York : Th" Mac m i l lan 
Com pany. 1899. Pp. 100; 100 blank 
pa ges. 

This book is  written for the nse of col lcge studen ts of 

general chellli�try. rrhe expel' imentH tire adlnirably ur­
rang;cd . rPhe d irectiolls �!I'e clmdse alld the q W_'RtiOIlR 
asked are reason ahle allt1 will tenu to give tIw '4tudel lt  tUi 
excel len t· idea of what mOdeI'll chemicul laborutory work 

really means . 

NOVEMBER 1 8, 1 899. 

The charoe fo'r inserUon 'U1Ul.er this heaa is One Dollar a 
line· jor each insertion ; about eiaht words to a line. 

Advertisements must be received at publication office 

as early as Thursday mO'l"'nVno to appear ·in the follow­

ing week's issue. 

Marin e  Iron W orks. Chicag-o. Catalogue free. 

For mining engines . . J. S. Mundy. Newark, N. J 
" U. S." Metal Polish. indianapolis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works. Chicago. 

Yankee Notions, W aterbury Button Co .. W aterb'y,  Ct. 

H anole & Spoke Mehy. Ober Mfg. Co .. Chagrin B'al ls, O. 

Gear Cutting of  every description accurately done. 
The Garvin Machine Coo .  Spring and V ariek Sts. ,  N_ 't". 

Ferracute Machine Co., Bridgeton. N .  J., U. S_  A. Full  
l ine of Presses , Dies,  and o t h er Sheet Metal  Machinery, 

IT Machinery for R_lL contractors, mines, and quar· 
ries. for hoisting. pumping, crushing, excavating. etc.,  
new or 2d·haud. 'Vrite for list. Willis ShaWl Chicago. 

The celebrated " Horns by-Akroyd I I  Patent Safety O i l  
Engine is b u i l t  b y  the De La V erl!ne Refrigerating Ma­
chine Com pany. Fo( t of East lS8th Street, New York. 

The best book for electrICians and beginners in elec. 
tricity is , ;  Experimental Science," b y  Geo. M. Hopkins. 
By mail, $4. Munn & Co . .  publishers. 361 Broadway, N .  Y. 

Ten Weeks jar 10 Cents. 

That big family paper, The ll!ustratea Weekly, of Den­
ver, Colo. (founded l&JO) , wil1 be sent ten weeks on trial 
for 10c_ ; clubs of six, 5Oc. ; twelve for $1. Special offer 
solely to introduce it. Latest mi.ninl! news and illustra· 
tions of scenery, true stories of love and adventure. 
Address as above and mention SCI. AM. Stamps taken. 

rr- Send for new and complete catalogue of ScientifiC 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. �"'ree on application. 

HINTS TO CORRESPONDEN'rS . 

Names and A d d " ess rhust accompanv all letters 
or no attention will be paid thereto. 'rhis IS for ow 
information and not for publication . 

Il e ferences to former articles or answers should 
give date of paper and page or number of question . 

I nq ll i l'ieH not answereo in reasonable time should 
be repeated : correspondents will bear in mind tha1 
some answers require not a little research, and� 
though we endeavor to reply to all either by lettel 
or in this department. each mu.t take his turn , 

B II yer8 wishmg to purchase any article not advertised 
in our columns will he furnished with addresses of 
houses manufacturing or carrying- the same . 

S ),eclal "' rltten I nfo rmat i o n  on matters of 
personal rather . than general interest cannot be 
expected without remuneration . 

Scient i fi c  A merh,an S n p p l e m e n t s  referred 
to may be had at the office. PrICe 10 cent. each . 

B o o k s  referred to promptly snpplied on receipt of 
price . 

�I i nera h l  sent for examinati on should be distinctly 
marked or labeled . 

(7758) J. W. writes : 1 .  I h a ve looked 
in vain i n  your SUPPLEMENT catalogue (ed. of 1897) for a 
good illustrated article on the telegraph sounder. ]f there 
is such a SUPPLEMENT or book givi ng a complete list, 
with i l lu strations, I shou ld like to know i t. A. We do 

not know where you can find a descr iption o f  a telegraoh 

sonnder with directions for mak ing it. It is a very old in­
strument ,  Call upon the local telegraph operator. He 

will doubtless allow yon to examine and measure a 
sounder, and will ten you what wire it has u pon it. You 
can then make o n e  like it. 2. Can magne tism be re­
fracted like light or sound ? Is it possible to stop or 

at least considerably diminish its strength when made to 
pass through certain substances ? Are there such sub­

stances ? Which, If any ?  A. Magnetism has never been 

refracted I1ke light. It is not supposed to be due to vi ­
brations as ligbt is, hu t to vorticcs in the ethel' of space. 
We are not prepared to say that it can not be refracted. 
It is not possible to stop or diminish its strength . It is 
pos.ible to pnt iron in the paths of the flow of the mag­
netIsm. The maglletic lines pass with greater ease 
through iron than through any other su bstance. They 

therefore leave the air or other su bstance and go into the 

iron. The space withm the iron is found to contain no 

lims of magnetic force. Iron is the only substance 

which can do this. 

(7759) E. R. A. w rites : 1.  I h ave started 
to make a 2-inch spark coil . primary wound with No. 14 

wire and secondary of 2).2 pounds of No. 36. Such a design 
is for a battery to work. I would l ike to know if I could 

not use a second primary over the first (that is the No. 
14  wire) So as to nse the coil on a 110 vol t incandescent 
lamp circuit, with a Wehnelt interrupter, or use the bat­
tery at will .  What size and how much wire will be ne­

cessary? A. In order to use u ,,-"Tehnelt interrupter upon 
yonr coil you will not nced a longer prlmary . If you need 
La make any changc. it is to replace your pri mary with one 

wound with No. 12 or even No. 10 wire for either a bat­

tery or thc bigh er voltage current of the street. No. 14 w i re 
is rather small You will need to wi nd two l ayers of wire 

for the primary. The Wehnelt interrupter is put into 

the circuit with ont other resistan ce. 2, Can you tel l me 
wherc I can get some of the metal potassium for experi­
mental purposes ? A. The metal potassi um can be had 

of any dealer in chemica ls . A druggist would obtai1:l it 

for yOll .  

( 7760) W. 1. W. Co. ask : C o uld yon 
inform us what the mixture is f o r  zincs for potash bat­

teries, the kind of acid they should be cleaned w ith , also 
where we can buy the mercury ?  A. The zinc for any 
battery may be either cast or rol led of a 8ize to fit the 

jar selected. rro amalgam ate a zinc.-'rake sulphuric 
acid and pour oue gi ll into ten gills of water. D C) not 
pour the wat.er into the acid . Wash the zincs in this mix� 

ture with a cotton swab. Then rub mercnry over the 

zinc ti l l  it is coated. If there is any trou ble  in making 

the mercury adhere, put the zinc i nto the acid wash 
agai n _  Yon can buy m ercury throngh any apothecary_ 
Be carefu l to keep the mercnry away from tOutHct with 
anything except the zinc. 
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NOVEl\I BER 1 8, 1 899. 

IN DEX O F  INVENTIONS 
For which Lettel·s Patent of the 

United States were Issued 
for the Week Ending 

NOVEflBER 7,  1 899. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

i See note at end of Jist about copies of these patentB. l 

Advertising apparatus, W. H. G ilman . . . . . . . . . . . . .  636,721 
Advertising apparatus. J. C. Powell . . .  " "  . . . . . . . ' 636,553 
Advertising device. automatic. E . . 1 .  Howard . . . . . ti36.a37 
Advertising- novelty, card. \-V. P. Strader . . . . . . . . . .  {);)V.581 
Agricultural implement. M. J. Anderson . . . . . . . . . .  63ti,iU;) 
Agricu)tural lmplemellts, supporting attachment 

for, E. E. Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G36,477 
Air, apparatus for simultaneolls ly purifying, 

cool ing, and regulating moisture of. K Gates. G36.25fi 
Air brakes. means for preventing improper rna· _ 
Air ����i-
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Alarm. See BurgJar aJarm. 'rime alarm. 
A larm mechanism. J. M. But.cher . . . . . . . . . . . . . . . . . .  O:�6 ,487 
Amalgamator . . J .  M. Holmes . . . . . . . . . . . . . . . . . . . . . . . .  631i.6fi6 
A mmunition hOist for vessels of war, J. Krone . . . 6.36.5.'lt 
Ax, L. \Vhite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6XIi,5W 
Back pedaling brake. Anthony & Cunnius . . . . . . . . .  6HH,till 
Rag fastener. \V . J. Lankford . . . . . . . . . . . . . . . . . . . . . .  f);{6.4i)ti 
Baling machllle, roi ler, J. J. Faulkner . . . . . . . . . . .  : .. f-j.'Hl.:l80 
Baling press, R. V. 1.1. Day et a1 . . . . . . . . . . . . . . . . . . . . .  1:36,397 
Band ·bra ke. J. A. '1'homas . . . . . . . . . . . . . . . . . . . . . . . . . . .  6aBA12 
Barrel fil l ing or racking machine. D. Beebe . . . . . . . .  636.fi18 
Ba�in waste. lavatory. ,V. E. Hinsdale .  . .  . . . . . . . f;3ti .i'27 
Basket making machine. \V. C. Schaeffer . . . . . . . . . f�)f;.li!lj 
Battery, C. E. Burroughs . . . . . . . . . . . . . . . . . . . . . . . . . .  t>:l6,::U8 
Bed spring. G. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,7;34-
Hellch. See School bench. 
B l cyde. J .  Cressman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.6.1n 

�:���I:'�l1-i��h�e�l��rl · �,·: ·Si:;ug·er.s : : . : : : : : : : : : : : : : : : �:�¥� 
BICycle brake. G. M. Collins . . . . . . . . . . . . . . . . . . . . . . .  63f).4�.t I Bicycle. chainles8, �T . Hana . . . . . . . . . . . . . . . . . . . . . . . .  636.2t)() 
Bicycle movement, Brauer &. .1 aspereen . . . . . . . . . . .  63fi,fi24 
Bicycle pump, A. B. Guinnip . . . . . . . . . . . . . . . . . . . . . . . . 636,522 
Ricycle rack and locking device. C. Butcher . . . . . . . 636,b?J 
.Bicycle rims, machine for applying nipple wash · 

ers to, \V . R. (fOX . . . . . • . . . . • • . . . • • • . • . . . . . . . . . • • .  6.'lO,654 
Bicycle saddle, F. C. A very . . .  " . . . . . . . . . . . . . . . . . . 106.312 
Bicycle speed gearing'. J. B. Howe . . . . . . . . .  . .  . . . . . 6H6,38.S 
Bicycle support, W. H. Hart, J r  . . . . . . . . . . . . . . . . . . . .  6.'16,664 
Bicycle support, S. M. Miller . . . . . . . . . . . . . . . . . . . . . . . .  636,680 
Bicycle. water. A. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . G:)6,412 
fiicycles shed for housing. G. l'�hrenberg . . . . . . . . . . 6,36,324-
Bmding". machine for making dress, '1'. E. Per· 

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  636,693 
Blacking mach ine. boot. A. E. Watkins . . . . . . . . . . . . 636.421 
Blind stop, 1\ F. H ickey . . .  . . . .  . . . . . . . . . . . . . . . .  636,202 
Blinds . signal lamps, et.c .• device for raising or 

lowering window, J. Skelly et a1 . . . . . . . . . . . . . . .  636,290 
Board. See (jame board. Ironing board. 
Boat deckin!!. R. B. Hamel . . . . . . . . . . . . . . . . . . . . . . . . . .  636,382 
Boiler. See Watertube boi ler. 
��i:��'tJb��tfa'i,':� w: 'Gileihie�: : : : : : : : : : : : : : : : : : :  \®\:� 
Book, check, H. H. Norrington . . . . . . . . . . . . . . . . . . . .  1>16,l!5O 
Book cover shaping maciJine. D. J.  Munn . . . . . . . . .  636.C84 
Book. temporary account. H.. ,V. Hamilton . . . . . . .  M6.662 
Boot or shoe polishing machine, A. E. Watkins . .  t;;)6,419 
Bottle, P. J. �'riedrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.36,4�7 
Bottle, non·refi l lable. J. G. Surman . . . . . . . . . . . . . . . .  G:-Ml ,585 
Bottle stopper locking device. A. Damitz . . . . . . . . . .  636,425 
Box. See Burial box. Cigar box. 
Box, M. '1'. Vogle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'16,302 
Brake slack take up, J. C. Wands . . . . . . . . . . . . . . . . . . .  ",36,305 
Brick kiln, A. Yates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)36,310 
Brick machine. dry press. S. B. Frank . . . . . . . . . . . . • .  636 .252 
Brick making machine, G. L. Rolfe . . . . . . . . . . . . . . . .  6.'i6,560 
Brick mould sander, E. T. Bennett . . . . . . . . . . . . . . . . .  636,623 
Broom reservoir. J. H. Nelson . . . . . . . . . . . . . . . . . . . . . .  636,687 
Brush, M. Hurvitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.16 ,408 
Buckle. trac�. H. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . .  fi36,334 
Burglar alarm, C. H. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . 1'36,396 
Burglar nlarm, H. J. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'16,695 
Burglar alarm, Rowley & Cavanagh . . . . . . . . . . . . . . . .  o.36,2n2 
Burial box, J. Wittig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�6.736 
Burial couch and casket, C. Ordway . . . . . . . . . . . . . . . .  636,283 
Butter worker, A. O. Butler . . . . . . . . . . . . . . . . . . . . . . . . . f);36.6.30 
Button. M. Sa1omon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,4 ;);) 
Cake beater, G. �"'riedman . . . . . . . . . . . . . . . . . . . . . . . . . .  6,'16.400 
Cake dough mixer. R. Robinson . . . . . . . . . . . . . . . . . . . .  6.36,55!l 
Canopy for beds, couches, etc" P. M. Owen . . . . . .  6.10,548 
Car brake, P. S. Kingsland . . . . . . . . . . . . . . . . . . . . . . . . . . .  (:3fUi72 
Car couplIng". F'. Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63G.428 
Car coupling, P. Schreiner . . . . . . . . . . . . . . . . . . . . . . . . . . (;,')6,557 
Car coupling. L. N. Singin . . .  " . . . . . . . . . . . . . . . . . . . . . . .  G,'i6,,'161 
Car coupling, G. W. Smillie . . . . . . . . . . . . . . . . . . . . . . . . . . 6:)6,57;') 
Car coupling, G. W. Vickery . . . . . . . . . . . . . . . . . . . . . . . .  6.36.301 
Car draught sill , railway. J. A. Hinson . . . . . . . . . . . . MO.4Rl 
Car, poultry, Mudd & Hedrick . . . . . . . . . . . . . . . . . . . . . .  636,54li 
Car wheels, fiask for forming perfect cast and 
Car�.

a
�t����'a�ie ;i��

n
lo�

e
�tl:eet: -\V: · i: La.'r·z·eierc:: �:�g� 

Carbon clutch bracket, P. Bleidt . . . . . . . . . . . . . . . . . . . .  636,621 
Carbonates of aromatic series, making. F. Hof-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l6,384 
Carpet beating machine. P. A. Olcen . . . . . . . . . . . . . . . 636,3;)1 
Carriage, motor, E. Henriquez . . . . . . . . . . . . . . . . . . . . . .  636,529 
Carrier. See Cash carrier. Package carrier. 
Carrier, 1.  Pribble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,554 
Cash carrier. C. F. Bodmus . . . . . . . . . . . . . . . . . . . . . . . . .. .  �36,315 
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tt�iary alid foiding 636,430 

chair. 
Chair foot rest, J. Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,725 
Churn, L. A. Aspinwall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,612 
Churn, O.  J. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,636 
Churn, J. B. O'Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,282 
Ci/:(ar box, A. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,513 
Cigar bunching machine, J. Reuse . . . . . . . . . . . . . . . . .  636,696 
Cigar fillers, machine for moulding, Grouvelle & 

Belot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'!6 ,6(iO 
Cigarette machine. J. F. Brehm . . . . . . . . . . . . . . . . . . .  636,625 
Circuit breaker, automatic magnetic, W . . M .  

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H36 .458 
Clasp, M. J. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l6 ,287 
Cleaner. See Boiler tube cleaner. 
Cleaning and polishing machine, M. Olson . . . . . . .  636,352 
Clevis, J. C. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>36,608 
Cloth cutter, L. E. Hacherelle . . . . . . . . . . . . . . . . . . . . .  6.16,721 
Clothes clrier, H. 0. Evered . . . . . . . . . . . . . . . . . . . . . . . . . 636,510 
Coatings to metall ic  surfaces, applying, F'. S. Mil· 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.36,388 
Coffee or tea pot. G. E. Hall . . . . . . . . . . . . . . . . . . . . . . .  f>36.7:<1 
g�1ll:;:
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Coin and b i l l  holder, G. '1'. Bach . . . . . . . . . . . . . . . . . . . .  636,014 
Coin controlled mechan�sm, H. Hahn . . . . . . . . . . . . . . 636,2;)8 
Coin control led mechanism. A. E. Watkins . . . . . . .  6.')6,420 
Collar stuffing machine, N. G. Denton . . . . . . . . . . . . . .  636,4HH 
Consecutive view apparatus. H. Casler . . . .  6ati.715, 636,717 
Consecutive view apparatus, 'V. K. L. DicksOIl, 

636.500. 636,642 
Consecutive view apparatus, fi lm feeding mech-

anism for. Casler & Pross . . . . . . . . . . . . . . . . . . . . . . . .  636,71fi 
Copper. electrometal lurgical process of extract· 

ing native, 1\ Craney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6H6.32L 
COpy book, E. L. Horney . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,432 
Copy holder, O. A. Woolley . . . . . . . . . . . . . . . . . . . . . . . . . .  1>16.42:1 
Copying press. Ii'. G . •  T. Post . . . . . . . . . . . . . . . . . . . . . . . . . .  636,551 
Corkscrew. screw driver, etc., folding, G. W. Jop- .. _ . 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.:>.�1 
Corn sheller. S. }1 .... Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:{H.fll;;' 
Cotton elevator and cleaner. O. L. Reeves . . . . . . . . 636.557 
Cotton handling apparatu�, pneumatIC. D. E .  

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.6'i'O 
Coupling. See Car coupling. Hose coupling. 

Shaft coupling-. '1'hill coupling. 
Cream separator, centrifugal, W .  C. & R. A. Hart· 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nafi.s.."'1 
Cultivating machine, combination. J. H. Zinn . . . .  63fUiCM 
Cultivator. J. & P. Sievers . . . . . . . . . . . . . . . . . . . . . . . . . . . f>o'"i6,572 
Curtain roller. J. W. Morpeth . . . . . . . . . . . . . . . . . . . . . . . 636, 443 
Cuspidor. W. I. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'lfi.2!lO 
Cutout, thermal. C. P. Steinmetz . . . . . . . . . . . . . . . . . . .  636,578 
Cutter. See Cloth cutter.· Flue cutter. 
Cycle or l ike frames, connecting bracket for, E .  

Scburhofl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'16.698 
Dental bib, K. W. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f,'lfi.462 
Dental cement. A. P. Tschirner . . . . . . . . . . . . . . . . . . . . 6:�6.367 
Dental disk bolder, G. Sibley . . . . . . . . . . . . . . . . " . . . . . .  6.'16.511 
Dental handpiece. F. E. Webster . . . . . . . . . .  � . . . . . . . .  fI.1fi.476 
Dental root dri l l ,  C. P. Schultz . . . . . . . . . . . . . .  : . . . . . 631;':,,9 
Die stock. W. H. Wilson . . . . . . . . . . . . . . . . . .  " . . . . . . . .  G36,309 
Digger. See Post hole digger. 
Distribution. method of and means for control· 

ling systems of. C. A. Brown . . . . . . . . . . . . . . . . . . . .  6.1fi.241 
Ditching machine. Edwards & Gray . . . . . . . . . . . . . . . . 6.'i6.5n6 
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EIlil holder and alarm. J. W. Gre!!'!!' . . . . . . . . . . . . . . . .  f'l6.n.3 
Electric apparatus . Smith & Hanghman . . . . . . . . . .  t)H6.577 
Electric circuit closer. J. J. Busellbenz . . . . . . . . . . . .  6.�.486 
Electric cutout. J. Erikson . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l6,379 
ElectriC lighting apparatus for vehicles, G. Hei· 

del. . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . 636,429 
Electric motor. T. Duncan (reis.ue) . . . . . . . . .  . . . . . . .  11.783 
Blectrlc swItch, F. Schwedtmann ... . . . . . . . . . . . . . . . .. 636,360 

� C itutif ic �tutricau. 
OItlH N A R Y  RATES. 

Inside Page, each insertion., - 7,5 cents a l i n e  
Back Page" each insertion., - - $1.00 a l i n e  

IY"For some classes o f  A(lt'c1'Usements, Special and 
HiQhe'r rates nre re.qnired. 

'1'13e above are charges per agate hue-about eight 
words per line. '1'h i s  notice shotVS the widtb of the i ine. 
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ment, as the letter press. Advertisements must be 
received at Publication Office as early as 1'hursday 
morning to a�pear in the fui lowing- week's issue. 

Star * 
Lathes 

foot power 
Screw . . • 

• . .  cutting 
Automatic 
Cross feed 

9 and I I - i nch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Fa1ls Mfg. Company, 
695 Watcr St., Scncca jo�alls. N. y. �E NGINE.&'FOOil M A C H I N E.  S H O P  O U T F'lTS , 

I} TOOLS ANO SUPPLIE !I(-;!),'f2"' ATHEs. S[BASTl4N LATHl CO '�?����m,sci. 
Foot Power :-r�di;;fa�!�:.t�::i J;.ft?lr��8��. 

Plan
· 

SHEPARD LATHE ("0., 133 W. 2d St., Cincinnati. O. 

S U CC ESS F U L 
M E N 

h:we learne d their business " from A to Z." Your ftlture depf'nds 
upon your ambition. ,Ve have prepared thousands who studied " be· 
tween times " to St:cure enviable posi tions through 

EDUCATI ON  BY M A I L  
i n  Electrical, C i v i l ,  l\1inin�, Steam and Mechan­
ical Eng-ineering ; Meta l lurgy, J ournalism, 1\la· 
chi lIe Drsign, l\lechan ical Drawing, Art, Archi· 
tecture, English Branches, Stf' nograph y . 

Low price ; easy terms. 1\108t thorough and 
complete course of any correspondence school in 
the world .. Sent free to those who enroll now, a 
complete drawing outfit worth $ 1 1 . 10. 
The U n ited Correspondence Schools ,  

156-158 Fifth Ave. , New York. 
Write at once jor Catalouue No. 33. 

SIVE �Your FnEL K wasted up chimney. � 
U�I�G T H E  ROCH ESTER RADIATOR. 

OOST 52.00 .AND UP. 
Money refunded if not satisfactory. Write for booklet on economy in heatinl' homes • .  

ROCH ESTER RAD IATOR CO.,  
6 0  Furnace Street, Rochester, N. Y. 

SK I NNER  U N I V E RSAL LATHE  C H U C K  
Has many improvements original 
with us. Among some of its ad� 
vantages are accuracy, great­
est strength, loost po\verfu I 
grip, and l argest capacity. 

pr Sena for Catalogue I I  S. A." 

Address 
S K I N N E R  C H U C K  C O . ,  

C h u rch St . ,  N e w  Br ita i n ,  C o n n . 

H IGH GRADE W�R�?NG MACHINERY • Single Machines or Com­
plete Equipments for 

, Any Class of Work. 
Your Correspondence is Solicited. 

. . 
. ;:r II1ustrate

atp��;t��n�
nd Prices on 

F J .  A. FAY &, CO. 
1 0 - 3 0  J o h n  S t . .  C I N C I N NATI , O H I O  

E LECTRO · M ECHAN ICAL G O N G S  
for Hotels, Factories. Schools and Fire 
Alarms. Cut shows new H. c. ELEC­
TRO-JliE C H A N I C A L  GONG in iron 
case. Similar Gongs furnished in wood 
boxes. Be l ls require only a small current 
tn trip the striking mechanism which is 
very powerful. Will strike from 300 to 400 blows w ithout winding. Mechanism is flrst 
copper plated and then silver plated to 
prevent corrosion. Can be arranged for 
single stroke or continuous ringin�. 
Send for Electric Bel! CatalQJIue No. 37 S. A. 
T H E  H O LTZER·CABOT E L E C T R I C  C O . ,  Boston , Mass. 

P E R F E CT · P U M P  - POWE R .  
is attained only in the 
TAB E R  ROTARY P U M PS 

8i��Tl a�3 d�;;���W�:j 
pump hot or cold fluid, 
thin or thick. Requires 

no skilled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or eD­gine attachment. Larue 1l!usu-ated. Catalogue jree . 

TABER P U M P  CO . ,  3 2 We l l s  St . , Buffa l o ,  N .Y . ,  U, S . A.  

�:Iect.r ic switch ,  a u lul I latie. 11: . 1(. Purter . . . . . . . . . .  n:-M),286 
}i�lectrical dischal'ge�, <lppal'at 11S fur efl'eeti l lg si ·  

lent , .1\ . Vosmaer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi.16.a04 
"�I cetrical t l';\ct ion , mealls fur il llercepti l lg" earth 

current s  ill. \V . Cramer. . . . . . . . . .  . . .  . . . .  . . . . .  f�')(i,(j:)8 
jl;lectromagllct ic brake. F. C. Newell (reu�::me) . . . 11,786 
Elevators. bearinJ,{ for thruwillJ,{ wheels tor, G .  

\V . 'V i l l iam�OIl . . . .  . . . . . . . . . . . . . . .  . . . .  . . . . .  . .  636,m'2 
"�ngille. See l£xplosive engine. (jas ellgille. 
Engille cross bead and guide therefor. J. W. 

Eisenhutb . . . . .  . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  ()3G.647 
Engine starting deV ICe, gas. J. \V. ltaymond. . . . . . .  G36.4f>2 
��Ilgilles, electric iglliter for gaR, J .  S. Blackburn . fi,')6.37H 
Engines. electric 1j.!lIiter Jor gus. J. W .  Ka.ymond. fi&i,453 
��ngi l les speed regulator fur explusive. G .  V. L .  

Chan veun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  (,13(;,1:34 
l!�llvelop machine del i very attachment, M. D. Ri-

der . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.'i6.Znl 
Envelop opener, H. D. Strang . . . . . . . . . . . . . . . . . . . . . . H3H,4tiS 
Envelop. reversible •. P .. I. McCabe . . . . . . . . . . . . . . . . . .  ti::)(i.4 15 
]<]paulet frame, H. D. ])obbs. . . . . . .  . .  . . . . .  li&i,501 
l'.Jraser, stain, A. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi3G,267 
Evaporator, fruit, B. Cunningham . . . . . . . . . . . . . . . : . .  {j3ti,245 
Excavating and wagon loading machillc. 'tV. H . 

l\1orcnns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ('"lIj,�47 
Explosive engine, I( II. �mith . . . . . . . . . . . . . . . . . . . . . . f;:)G.:">ns 
Explosive engine. A. Winton . . . . . . . . . . . . . . . . . . . . . . . . H36. ('{)6 
Eyeglass guard or c l ip .  \V. 1. Dengler . . . . . . . . . . . .  fi36 .498 
]<iyeglass holder. I.  Phelps . . . . . . .  . .  . . . . . .  " .. 6.3li.416 
Eyeglasses. A. S. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.36.695 
Fence dropper. wire, Conroy & Manchee . . . . . . . . . 6.1f:i.7HJ 
j-1'ence lock. wire, G. H.. Lamb . . . . . . . . . . . . . . . . . . . . . . . (j3G.535 
}i'ence support, wire, H. P. Mayo . . . . . . . . . . . . . . . . . . . . ,;36.542 
Fertilizer d ist.r ibuter, K V. Williams . . . . . . . . . . . .  6.36.1)02 
Inlter, W. M. Clarke . . . . . . . . . . . .  . . . . . . . . . . . . .  fk,)6.4S!) 
�'i 1ter, portable ,  It. O .  Stebbins . . .  . . . . . . . . (06.000 
Filter. pressure. W .  \v . Paddock . . . . . . . . . . . . . . . . .  fl.16,4H 
li'Uter. water. \V. H. Handrt l l . . . . . . . . . . . . . . . . . .  fi36,a.::.t; 
j-1· i l t.ering device, L. K. Oavis . . . . . . . . . . . . . . . . . . . . . . . .  f),1G.32� 
Firearm ejector. breakdown, C. A. �'ischer . . . . . . . f��6.ti50 
Fire escape, W. O. A bbol.t . . . . . . . . " " '  . . . . . . . . . . .  6.'16,430 
Fire escape, Ii'. 'V. Kl inclc . . . . . . . . . . . . . . . . . . . . . . . . . . .  G36,2H4 
Fire escape: 'V . II. Logan . . . . . . . . . . . . . . . . . . . . fl36,5.:38. 636.53!t 
Fire escape. Nichol� & 'l'enn i l l e  . . . . . . . . . . . . . . . . . . . . 6.16.t)89 
Fire escape. H. D. 'r. 'tVilson . . . . . . . .  . . . . . . . . . . . . . 636.605 
Fire kindlers. etc .• machine for manufacturing, 

Hoff & Klotter . . . . . .  " . .  " . . . . . . . . . . . . . . . . . . . . . . .  636.530 
Fireproof floor constructi.on ,  j-1-'. Selby. . . . . . . . . .  . ' G:16.ooI:J 
Fish cnr, H. B. Hamel . . . . .  . . . . . . . . .  . . . . . .  . . .  (i36,381 
Fish decoy. 1£. F. Pflueger . . ' ,' "  . . . . . .  . . . . . . . . . .  . 636,(;\)4 
Fish book guard . W. H. 'ruoby . . . . . . . . . . . . . . . . . . . . . 63().591 
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Iflue cutter, P. J. Kruger . . . . . . . . . . . . . . . . . . . . . . . . .  G86.674 
Foldin� seat, Kidd & Depue . . . . . . . . . . . . . . . . . . . . . . . . .  636,071 
}I'ood supplies. vessel for retaining flavor of, N . 

J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,457 
F'rame. See Picture frame. 
�'ruit press. A.  H. Bales . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.708 
Fruits, machine for separatmg currants or l ike. 

B. �'. Dingley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,3U8 
Furnace twyers , apparatus  for regarding dis· 

charge area of, P. Benni . . . . . . . . . . . . . . . . . . . . . . . . .  6,16.239 
Ifurnace brace, knockdown, D. W. Kendall . . . . . . . .  636.434 
Fuse, safety, J. Sachs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G30.b65 
Game alJparatus, Gibbon & McKay . . . . . . .  " . . . . . . . . 636.257 
Game board . .  ). H. Eickershoff . . . . . . . . . . . . . . . . . . . . . .  G36,ii08 
Game board , J. P. Harrison . . .  " . . . . . . . . . . . . . . . . . . . . 636.663 
Gas engine. J. W. Raymond . . . . . . . . . . . . . . . . . . . . . . . . r:.:i6,451 
Gas engine. J. ,"Vil liams. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 636,478 
Gas I'enerator, acetylene, J. H. CliO' et al . . . . . . . . .  f>36.400 
Gas generator. acetylene. O. J. Moussette . . . . . . . . . H3H.683 
Gas generator, acetylene, O. P. Swem . . . . . . . . . . . . . .  1).36.586 
Gas generator, acetylene, J .  A. Wetmore . . . . . . . . . .  GWl,370 
Gas uellerator. acetylene, C. L. Vlilkins . . . . . . . .  63G.1:i01 
Gas holder safety device, A. A. Strom . . . " . . . . . . . .  636,583 
Gate. See Railway gate. 
Gate, .J . Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,251 
Gate. C. E. Marsh et HI . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,440 
(';auze carrier. C. T. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.631 
Gearing, driving, C. A. A. Rand . . . . . . .  " . . . . . . . . . . . 636,289 
Generator, See Gas generat.or. 
Gas blowing machine. paste mou1d, J. C. Triance. 636.590 
Grinding mil l .  1'. I.J. & '1\ J. Sturtevant . . . . . . . . . . . . 636.469 
Guns or rifles, hook carrier for sporting, L. H .  

Sibthorpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,295 
Hair picking machine, E. Beers . . . . . . . . . . . . . . .  " . . . .  636.619 
Hammer, J. E. Limhult . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,386 
Hammock chair. I. Jesseman . . . . . . . . . . . . . . . . . . . . . . .  G.36.669 
Handcuff. J. J. 'rower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,589 
Handle. See Removable handle. 
Harrow and riding attachment, lever, E .  E. 

Wilipple . . . . . . . . . . . . . . . . . . . . . . . . . .  "" . . . . . . . . . . . . .  636,371 
Harvester, corn. J.  A. Westoll . . . . . . . . . . . . . . . . . . . . . .  fi .. 'i6.306 
Hat pressing machine. F. �. Van Houten . . . . . . . . 636.3H2 
Heel flnisbing machine. H':. F. Rooney . . . . . . . . . . . . G36 • .'i57 
Hin!!e, C. Glover . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.&'lO to 6.36.;l.'2 
Hinge, spring. A. Danielson . . . . . . . . . . . . . . . . . . . . . . . . . 63G,322 
Hinges. machine for manufacturing sheet metal, 

G. J<]. Smart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,574 
Hog ring-, ,1 . O. Bechdolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,238 
Hopper for feeding grain. etc., J .  N. Nutt . . . . . . . .  636.280 
Horseshoe cnlk sharpener. H. F. Smith . . . . . . . • . .  636,411 
Hose coupling, A. W. Billman . . . . . . . . . . . . . . . . . . . . . .  636,;;14 
Hub attaching device. D. Warner . . . . . . . . . . . . . . . . . .  636 ,700 
Hub dust shield, vehicle, Burch & Walling . . . . . . .  636.6'28 
Hub wrench, Sau ls  & Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  G36,456 
Hydrothermostat. P. I. Monle . . . . . . . . . . . . . . . . . . .  , . .  636,682 
Ice machine comprf'ssor. E. L. Sharpneck . . . . . . . . . 636.459 
Igniter plant. portable, A. W. Crosby . . . . . . . . . . . . . .  636.244 
Indicator. See Stat ion indicator. 1'owing indio 

cator. 
Indicator, D. H. Verneuil le . . . . . . . . . . . . . . . . . . . . . . . .  6.'16,368 
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636.499 

Miehle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.>6,344 
Ink wel l ,  O. K. '£rel'o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,733 
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V agller . . . . . . . . . . . . . . . . . . . . . . . .  636,475 

Ironing board, H. D. Sitts . . . . . . . . . . . .  " . . . . . . . . . . . . ..  636,573 
Jack. See Lasting jack. Lifting jack. 
Jar. See Liquid dispensing jur. 
Joint. See Insulating joint. Railway rail jOint. 
.Tournal box. self lubricating, 1'. H. Sly . . . . . . . . . . . .  636,4.61 
Kiln. See Brick kiln. 
Knitting macbine needle, G. F' .  Sturgess . . . . . . . . . .  635 ,584 
Lacing cord fastener, \V . H. Gates . . . . . . . . . . . . . . . . .  636,516 
],adder, step. M. Eichler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti3f:i,507 
Ladder, step. G. '1'. Murray . . . . . . . . . . . . . . . . . . . . . . . . .  636,444 
Lamp, C. L. Marshal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,387 
Lamp chimney and means for supporting same, 

A. S. Newby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'16.688 
·Lamp, electric arc. R. Scbefbauer . . . . . . . . . . . . . . . . . .  636.358 
Lamp extinguisher . .  �'. Koss l .  . . . . . . . . . . . .  , . . . . . . . . . .  63G.2G6 
Lamp, flash, J. L. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 636,492 
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Harter . . . .  . .  . .  . . . . .  . . . .  . . . . .  . .  . .  . . . . . . . . . . . . . . . . . .  636,336 
I.amp. hydrocarbon incandescent, C. E. White . . .  636.422 
Lamp. vacuum arc. J. H. Loos . . . . . . . . . . . . . . . . . . . . . . 636,270 
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��;d 
e
;i,;;sl1jg���.c�3� lt� m�r�h

n
e� .��.� . .  �:��.

i
�.� 6&>,327 

I,antern holder, J. C. Calhoun . . . . . . . . . . . . . . . . . . . . .  6.'16,424 
Last, hinged, K S. Morton . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'16,348 
Lasting jack. H. H. Donovan . . . . . . . . . . . . . . . . . . . . . . .. 636.644 
I,atch safety device, door, K. Stelzenmuller . . . . . .  636.3G5 
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Library or parcel servitor. P. Reich . . . . . . . . . . . . . . . .  636.558 
Lifter. See Skyhgbt hfter. Store goods lifter. 
I�iftillg jack. 'tV. Luke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.678 
Lightning arrester. n, Messick . . . . . . . . . . . . . . . . . . . . . . 6.16.441 
Linotype machine. l{eid & Hess . . . . . . . . . . . . . . . . . . . .  636,390 
Linotype matrix dies. apparat.us for straighten. 

ing, C. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,6B6 
Liquid dispensing jar. pneumatic. I .. ippincott & 

i\:lorlok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,5.17 
Liquid or semiliquid goods. incasing, E. von Bah· 

ler . . .  " . .  . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,317 
Lock. See F'ence lock. PadlOCk. Safe lock. Sash 

lock. "witch lock. 
Loom. Baker & Kip . . . . . . . . . . . . . . . . . . . . . . . .  G36.704 to f'oo.700 
Loom, Clark & Cyr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.>6,635 
Loom for weaving double pile fabrics. J.  Killars . 63G.5;i3 
Loonl knife sled motioll. J. Kil lars . . . . . . . . . . . . . . . . .  li3fi, 2fi3 
Loom shedding mechanism. H. H. Cook . . . . . . . . . . . 63f.i.4H3 
Loom warp stop motion. W. F. Draper . . . . . . . . . . . . f.i3f5.508 
J.Joom weft. snpply mechanism. Baker & Kip . . . . . . 606,707 
Luhricating device for pistoll or valve rods, etc. , 

H. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.410 
I.ubricator, 1.. Kaczander et aI . . . . . . . . . . . . . . . . . . . . . .  636.5:�2 
:Manhole cover. 1\ P. Greger . . . . . . . . . . . . . . . . . . . . . . . .  6.,-{6. 722 
Mantle support. L. St.iassny . . . . . . . . . . . . . . . . . . . . . . . . .  636,579 
Mantle support,. \V . Stiasslly . . . . . . . . . . . . . . . . . . . . . . . .  636,580 
Match safe. J. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.413 
Meat extracts, making. J. W. C. Hamilton . . . . . . . .  631;.525 
Mechanical movement. A. A. Gamble . . . . . . . . . . . . . .  636.254-
Metal sheets. rotary moulding machine for shap· 

ing. E. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,341 
Milk pasteurizinlZ apparatus. J. B. O'Connor . . . . . .  636.281 
Mil l,er. cow, N. H. Norby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,'16,446 
Mil l .  See Grinding- mil 1 .  Rolhng min. 
Mixer. See Cake dough mixer. 
MixinJl device. C. H. Bagley . . . . . . . . . . . . . . . . . . . . . . . .  636.737 
Moulder's cbaplet, 11'. C. Lovejoy . . . . . . . . . . . . . . . . . .  6.16.438 
MouldlIl/l apparat.us. F. Andreas . . . . . . . . . . . . . . . . . . . .  6.16. 481 
Mop head. A. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,544 
Motor. See. F.lectric motor. 
MowiIig macbine. front cut, P. F. Hodges (re� 

issue) . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,785 
Music leaf turner. B. Deja . . . . . . . . . . . . . . . . . . . . . . . . . .  636.426 
Music leaf t urner. J. R. Lilley . . . . . . . . . . . . . . . . . . . . . .  636.437 
Musical instrument, K. B. Anderson . . . . . . . . . . . . .  636.232 
MUSical instrument bellows. E. S. Votey . . . . . . . .  " 636.594 
Musical instrument, stringed, Ii'. L. Patch . . . . . . . .  636.692 

(Continued on page 384.) 
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INCUBATORS l�:Hrn. 
One Style Only. O U R  B E ST. 

'\Varranted to last Ten Yenr!i1 without re­
pa�r9 and to out·hatch during three trials 
any other incubator-oar none ; TillS 08 
"otm MONEY IlACK. nullt ror business 
Jar and ��i�:nJ��i Fitt�� ���I�r;

te
A����i 

nnd Catalogue No. 184, (!fJO'pages, 8xllin.) 
make money with Poultry and Incubatora" sen' 
in stamps-worth dollar8. Address neares\ office.. 

no.ton.�V,,�.� ER\�ol,�!:,�.BN�1�R �g�ll"O. I1l. 
This beats Wind, Steam, or Horae Power. 

We offer the ,VEnS'1'E U 2}f actual h(1fse power 

GAS E N G I N E  
(or *]£;0.  less 10 I)er cent discount (or c�sh . l1uU t interchangeable plan. Bui l t  of best material. J\·lade in lotH of 100 therefore we can make the price. Boxed for sh ipmen t . weil!h t 800 lba. Made tor Gas 
or Gasoline. Also Horizontal Engines , 4 to 30 h. p. 

WERSTElt lUFG. C O . ,  
1 0'" W e s t  l ath St • •  Chicago. 

. ������I�nB1X����s:3��la�7 �tr���h:i:d Yc�� i�1.; 
So. Peter and Lafayette Su., New Orleans, La. 

P. '1'. AUSTEN, Ph .D., J<'. J. MAYW.ALD, L. S. MOTT, 
President. Vice-Pres. Sec. aM Treas. 

Tn! Au:hn �h;m i��l Rn;�r�n ��. 
Experimental Investie:at ion of �rechnical PrOblems. 

Researcb Wor'k for Manufacturer.s. Improvement and 
Invention of Proce�ses and Products. Util ization of 
'Vast.es and Unapplied Substances. Reduction of Man­
ufacturing Costs. 'l'e.!'ting, Perfecting-, lntroducing and 
Disposing of Processes and Products. Man�facturing 
Formulas. � Explanatory Oil'cular on AppliicaNon. 

a2 REAVER STREET, NEW YORK. 

M I ETZ &, W E I S S  
K E R O S E N E 

and GAS Engine 

f�;w��SX ��gfu�����fe
o
;:;�J 

reliable. Runs with common 
kerosene. Perfectly  auto­
matic. Patented 1897, U. tl. 
and s��d?o;acat��n����s. 

A U G U ST 1\1J�'fZ, 1 2 8· 1 3 2  Molt St" New Y o rk.  
lIIAR K 'f  & co., London, Jl nmbura-, Purls. 

A.W 'lIBED 
11lannfactory Established 1.'61-

LEAD PENCILS, COLORt<:D PENCILS, i; L A T E  
PENCI LS, WRITING SI,ATES.  S�'EJ<]L PF.NS, GOLD 
PENS. INKS, PEN(,IL CASES IN SILI'ER. AN J)  1 1\  
GO LD, STA'l'IONRRS' RUBBER GOODS, RULERS. 
COLORS AND AR'1'1S'l'S' MATERIALS. 
78 Reade Street , N ew York ,  N .  Y.  

llianufactory Established 1.'61.  

" W OLVER I N E " GAS  AND GAS O L I N E  
E N G I N ES ,  �JdATrJ.<i�rNRE� 
Th e " Wol verIne " is the only re­versib le Murine Gas Engine on th e market.. It is tbe Jightest en .. g ine for its . Require8 no 

"'===: .,;,,,:o'�suaf�����
e
Jfacf,�

s
g; 

L V E R I N E  M O T O R  W O R K S ,  
1 2  I I U I' 1 I 1 1  Street ,  

O R A N D  R A P I D S .  M ICH .  
BABBITT METALS. -SIX lMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 t 23. 
Price 10 cents. For sale by Munn & Co. and all news ... 
dealers. Send for 1897 catalol:tue. 

SAV E Y O U R  F U E L. 
You will flnd our Gasoline 

H O ISTI N G  E N G I N ES 
a great saving Over steam and 
a per.fect. econom ical boon 
where wood, coal Or wa.ter 
are scarce and hili!h�priced. 
Both friction and !lea red 
hoist from 6 to 150 H.. P. for 
mines, quarries. docks, etc. 
Every macbine ful ly �uaran­
teed. SCM jo,. free Catalog"e 

and state size of emgime wanted. Weber Gas & (;aso. 
line Engine C o • • 40'2 �. \V. Bou]evard, Kansas CitY,Mo. 

�it�
a
�\i,ol'l1�� 

HOIST. It is 
s a  f e, s i m p  I e. 
strong. and built 
e s p e c i a l l y  for 
service far from 
factory. W·rite 
jor cat. S. A. 

Witte Iron 
·"'orl{s Co., 

1207 Walnut St., 
Kansas City, Mo. 

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

1 2 ,500 R E C E I PTS. 708 PAGES. 
Pr ice ,  $ 6 .0 0  i n  C loth ; $6 .00 i n  Sheep ; $6 .50 i n  

Half  Morocco , Postpaid . 

T,�o�� h� � �'� 
been on the mar­
ket for nearly 
six years, and 
the demand for it 
has been so great 
that twelve edi­
tions have been 
called for, 

The work may 
be l'eg'al'ded as 
the product o f  
the stud ies a n d  
p r a c t i c a l ex­
perience of the 
ablest chemists 
and workers in 
a l l  parts of the 
world; the infor­
mation gi ven be­
ing of the high­
est valUe,al'l'H n g­
ed and condensed 
in concise form, 
convenient for ready use. Almost every inquiry 
that can be thon o'ht of, relating to for:nnlm uSl'd 
i n  the various manufactnring industries, will here 
be found answered. 

Those who are eugaged i n  almost any branch 
of industry will find i n  this book much that 
is of practical value i n  their respective callings. 
Those who are i n  search of i ndependent business 
or employment, relati n g' to the home m anufacture 
of salable articles, will find iIl it hundreds of most 
excellent suggestious. 

M U N N  & C O . , P U B L I S H E R S ,  
Office o f  t h e  S C I E N T I F I C  A M E R ICAN.  

361 B R O A D W A Y ,  N E W Y O R K .  

© 1899 SCIENTIFIC AMERICAN, INC.
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Napping machine. D. Gessner . . . . . . . . . . . , . . .  , . . . . f>.16,.f-02 
Neckwear fastening device, :K I\L \Vickersham . 636.6GO 
Needle. tape. G . . J. Kindel . , . . . .  . t.ia6.728 
Nippers. poJice. L. F. ).lalthy . . . . . ' . . . . . . . . . . . . . . . . . . .  6;"'m,4:m 
Nipple washers. macb l lle  tor forming, 'V . H. 

i't'ox • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f�{6.t;;-}5 
Nut Jock, ,.' . . M. i\lcCartea. . .  . . . . . . . . . . . . . . . . .  . . .  fi:j6» 49 
Oar attachment. bow facing , .J . D. (·'ust er. . . . .  n.')li,65a 
Ore concentrating machine . •  J .  l l .  �1 icheI8()n . . . . . m�6,ti'i'9 
Oven,hoe holder. F. Morgenstern . . . f);3t.LS4[) 
Package. airtight. F. G. Peck. . . 6:36.449 
PuCk age carrier. G. H. Garrett . . . . 036.401 
Paekil lg, piston or valve rod. A. \V. France . .  f);)fi.[)12 
Packing vessel, H. II. Hul ) . .  . . . . . . .  . . . . .  . . . .  . . . .  fj;:)6.839 
Padlock. H. G. Voight . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti;�t:i,303 
Paper clip and pencil holder, com bil led, S. J •. 

J�Ollg . . . . , . . .  , . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . 6.'k;,21)9 
Paper clip8, machine for making wire. \V. D. 

Middlebrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  6.'l6 .272 
Paper machine drter felt, W. T • .  Barre l l  . 6:16,482 
Pattern chain support, J. Fulhaber . . . . . . . . . . . . . . 6..'16,5]( 
Penholder and pencil case calendar attachment, 

G. N .  Vitanoff. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  6.16.593 
Perambulator, W. J. Streng. . . . . . . . . . . . . . . 6..'16.;)8'2 
Photograpbic prints. etc .• machine for Inount-

ing. \V. R. 'robias. . . . . . . . . .  . .  6.'i6.474 
Picture frame. H. R. 'rurner . . . . . .  . .  63fi.5fl2 
Picture. transparent, P. R. Camp . .  . . 68fUH9 
Pie rack and case. B. 'I'. \V ebber . . .  . . .  tI36,5VG 
Pipe. See Tobacco pipe. 
Piston. steam , R. Brad ley .  . .  . . . . .  . . . . . .  . . .  . . . .  &)6,7la 
Pithy plants. machine for reducing". E. S. Brad-

ford . . . . . .  . .  . . .  . .  . . .  ,!-!�.�?3 
Planter. E. H. Grim . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  6.{/).6;)9 
Planter. corn or cOttOll . Linam & \Vhitwort h . . . . .  0.')6.677 
Planter. potato .  C. Hons on . . .  . . ,  686.067 
Planter. seed, \V. E. He dges . . . . . . .  636 .527 
Pl iers for handling wire clips. L. �'. Sylvpster . . . .  636.587 
Plows. automatic rOl l ing cutter for. J .  C. Lam-

bert . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  . .  636.342 
Portable elevator, McCa be & Goughenour . . . . . . .  636.445 
Post hole digger. A. B. Spigelmyer. . . .  . . . . .  636.466 
Pot. See Coffee or tea pot. 

��:c���
e
�
h
e��l�

m
f;'�� �)r�;.

e�i�r�act·iiig� · H. 'D'e 636.409 

RaaslolT. . . . .  . . . . . . .  . . . . . . .  . . . . . . . . .  . . . . .  . .  . . . .  6.'36.288 
Precious metals from rocl .. . sand. etc .• apparatus 

for ext.racting, J. F. Latimer . . . . . . . . . . . . . . . . . 636.675 
Pre�erving berries, N. H. Fooks . . . . . . . . . . . . . . . . . . .  636.2GO 
Press. See Baling press. Copying press. Fruit 

press. Printi ng press. 
Printing device, E. E. Ham . . . . . . . . . . . . . . . . . . . . . . .  f),36.524 ·1' 
Printmg" mach me late new s device, W. Spalck-

haver . . . . . . .  . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  6.36.06:) 
Pr�nt�ng plate . .  J .  S. Duncan .: . . . . . . . . . .  : . . . . . . . . . .  f�36: 504 1 
Prlntmg press offset meClHt Ilulm, R. Mlehle . . . . . . .  636.4.42 
Printing press. p lat.en . A . •  1 oisten . . . . . . . . . . . . . . . . . .  636,:140 
Printing press platen, '1'. D.  Oakley , . . . . . . . . . . . . . . .  6.'1fj,54i" 
Projectile. C. �1 . Brown . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  636,485 
Propeller. G. & G. Catanzano . . . . . . . . . . . . . . . . . . . . . . . . 636.488 
Propel l ing mechanism for boats, mannal, C. R. 

Wil l is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.36.479 
Pump piston rod. steam . P. S. Houghton. . 636.fl68 
Pump rod connection .  E. H. Barton . . . . . . . .  636.6Hi 
Puncture closing compound, C. W. Gabe. . .  636.:129 
Puzzle, A. L. Smith . . . . . . .  . . . . . . . . .  . . . . . .  636.576 
RaCk. See Bicycle rack. Pie rack. 
Railway gat.e. E. "�rickson . . . . . . . . . . . . . .  . . . . . . .  . . . .  G:-m.flOO 
Rai lway raU exnansion joint .  ,V. J. Austin . . . . . .  6.')fi.2:1.3 
Railway rail joint. McCarty &. Claflin . . . . . . . . 636.278 
RaI lway signal .  automatic. J. M. \Vil liams et al . .  6.36.fi04 'I 
�:n:�� ·t��i�!·�t

e
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r Ii: 'Bi'ermann: 
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: �3:�n 
Ratchet wheel housinjZ. R. H. Dougherty . . . . . . . . .  H36,fl45

I Ratchet wrench. self adjustin)l, C. S. F'leming . . .  636.51 1 
Receptacle closure. C. T. Draper . . .  6.,)6.6.tf) 
�:���

rd
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d
f:.[bric machine reel. t 

Reflecting attachment. lamp, A. C. BaH . . . . . . . . . . . 636Jil5 
Refrigerator air purifier. J. C. F l eming . . . . . . . . . . . .  fh*l .651 
Refrigerators. etc .. rolling door for. C. Cohen . . .  636.491 
Regu lator. See, Feed reg-u lator. 
Rein holder, driving. J. M.  Ruse . . . . . . .  , . .  , . . . .  , . . . .  6.16.56:l 
Removable handle for crocks. etc .. R. N." Foust . . 636,399 
RIng. See Hog ring. 
Rod reel. J .  C. Cromwell . . . . . . . . . . . . . . . . . . . . 636.242. 636.243 
Roner. See CUrt.ain roller. 
Rolling metal. J.  Guest . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  r,s6.521 
Rolling mill .  seamless tube, Hampton & Keates . . 6.,)6.&'if) 
Rotary and folding chair, A. Hosmer . . . . . . . . . .  6&1.405 
Sad iron, J. A. Minturn . . . . . . . . . . . . . . . . .  . . . .  , 6.')6.346 
Safe lock. C. Eyster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636. :125 
Saline solutions. process of and apparatns for 

electrolytic decomposition of. E. Baker. . . 636.2R4 
Sand blast. J. M. Newhouse. . . . . . . .  o..jfl.27H 
Sand blast machine, G. S. Siocu m . . . . . . . . . . . . . . . . . .  6.)6.460 

���Pe���
k
t'o�a�i�

C
:�l:hi�g:: E: 'C: 'Pooi : : : : : ' :  � : ' : : .  ��:�� 

Scale. platform. S . •  1. Austin . . .  . . . . fi3iUH3 
School bench, K. Mil Ia. . . . . . . . . . . . . . . . . .  . . . .  . . . . .  636.543 
Scissors for cutt ing leather. etc . .  G. Thui l l ier .. " 636.473 
Scoop. E. E. Davenport . . . .  6:16.735 
Screw, temper, J. J.  Davin . . . . . . . . . . . . . . . .  . . . . .  6;:m.f41 
Sealing machine, envelop. L. M. Nielson . 6a6.6oo 
Seat. See }1'olding seat. 
Seat post, P . •  I.  Hindmarsh . . . . . . . . . . . . . . . . . . . . . . . . . . 63G.726 
Seed conveyer. cotton. J. T. Moore . . . . . . . . . . . . . . . . .  6.16.414 
Seeding or l ike machines. thinning attachment 

for. �'. o. Bible . . . . . . . . .  . . . . . . . . . . . .  . .  6.'36.240 
Separator. See Cream separator. 
Sewer cleaning and exploring machine. P. J. 

Healey. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  r,s6.52o 
Sewing machine shuttle. H. A. Bates . n8n.617 
Shaft coupl ing. L. D. Lovekin . . . . . . . . . . . . . . . . . . . .  086.411 
Sharpening, deVIce for holding 1awn mower cut-
Sha��:n�ili Sia�I�'O����rs: meaus ' · i(·)�·. · .j; ... . R: r,�6.540 

�-'rench. . . . . . . . . . . .  . .  . .  ' "  t;;�n. 2;j3 
Sheet feeder. J. H.  Smith . . fiSti.46R 
�he l l er. See Corn shel ler. 
S h i p  and propel hng apparatus. steam . C. Sterner 680.467 
:-: h irt, J . . J. Hagedorn . . . . . . .  " . , . . . . .  636.523 
:-:"h ne, E. Parent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f'�16.35.3 
Shoe and fastening device therefor. \V . H. Gales 636.51;, 
Shoe polishing bracket . \Y. S. Fisher . . . . . . . . . . . . . .  636,826 
Shoulder br;lCes and suspenders for stocl{ings. E. 

ROllse. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  631:1.562 
Shutter worker. O. De Champ. . . . . . . . . . . . . . . . . . . . . .  HHti.720 
Shutter worker. E. Probst . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.10.555 
SijZnai. See Railway signal. Telephone trunk  

l i ne  signal. 
Siphon. S. H .  Adam8 . . . . . .  , . . . . . . . . . . .  . . . . . . 630.610 
Skylight lifter. S. I. H0ward . . . . . . . .  " . . . . .  f).')fi.3:)R 
�Jeigh. bob • •  J.  Harpman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.201 
Smoke conveyors and spark arresters, valve for. 

·W. H. Dana . . . . . . . . . . . . . . .  . .  . .  . .  . .  . .  . . . . .  . .  . . .  6.36.6.0 
Soap holder. L. S. Rubira . . . . . . . . . . . . . . . . . . . . . . . . . . .  63fi,4fl4 
Soda cakes. makin!! bicarbonate. \V. D. Patten . . . 6:16.448 
Soles and heels of boots and shoes. compositIOn 

of matter for . F. Gatzsche . . . . . . . . . . . . . . . . . . . . . . .  686.657 
Sound and device for carrying same into effect. 

transmission of, E. Gray . . . . . . . . . . . . . .  686.520 
Sound. transmissioll of. Gray & Mundy . . . . . . . . . . . .  6.16,519 
Spinning and twisting machine stop motion, F. 

Hag-gas, Sr . . . . .  . . . . . . . . . . .  . . .  . . . .  . . . . . . .  . .  . .  6.')f) .404 
Spray. garden . C. Bearil{s . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.375 
Spring. See Bed spring. 
Sprinkler, G. W.  'Veston et al. . . . . , . . . . .  6.'311.51=18 
Sprinkler bead. \Y. H. :\li l ler . . . . . . . . . . . . . . . . . . . . . . . .  6:36,273 
Stand. See Flower stand. 'Vashstand. 
RtatioI1 indicator. W. :\1 . VauJZhan . . . . . . . . . . . . . . . . . .  6.'3f).mm 
Steamer. fruit, A .  J. Henderson . . . . . .  . . . . . . .  6�6,52..� 
Store goods lifter, )lartim: & Haskell . . . .  630.541 
Stove burner, heating, G. Kel l y . .  . . . . . .  6�fl,4..'1� 
Stove. cooking. V. \V. B lanchard . 6�6,711  
Stove. gas. \7 . \V,  B lanchard . . . . . .  . . . .  H.')fi,71U 
Rtove, heating. V. \Y". B lanchard . . .  . . . . . . . . .  . . . . .  6�6.712 
Surgical heatinJZ apparatus. E. \-Vi l lbrandt . . . . . . . .  f)',)6.307 
Swimming appl iance. J. StaUb .  . . . . . . 636,864 
Rwitch. See Electric switch. 
Switch lock. automatic. :\1. Shroyer. . . . . . . . . . . .  6..')6.294 
Switch stick or bar. F. M. Howe . . .  . . . . . . . . . .  6;i6.4Of.i 
Table,,). E. Long . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  6.'l6.2[;;; 
Teleph'Jne system. Traver & Heynolds . . . . . . . . . . .  , 6.36.aWi 
Telephone to l l  col lecting apparatus. H. G. 

:'5weeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B36,418 
Telephone transm itter sanitary attachment. W. 

Lenderoth. . . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  6.:16.676 
Telephone trunk line Signal, 11'. R. l\1cBerty. 

6.'16,275. 63ti.276 
Tether. W. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.16 .407 
Tbi l l  coupling . . 1. R. Ral lard . . . . . . . . . . . . . . . . . . . . . . . .  th�6.2;�A 
1'hread protector . . 1 .  Schirra . . . . . . . . . . . . . .  _ . 6Hf).!)fi(i 
rrhreshing machine. W. Pfoff . . . . . . . . . . . . . . . . . . . . . . .  fl.'i6.::!55 
Tie plate setting machine. ( ..  R. \Vi lton . . . . . . . . . . .  t�'{6.702 
Time alarm . electric. G. E. Frank . . . . . . . . . . . . . . . . .  636.W16 
Time recorder. workman's. J. C.  English . . . . . . . . . .  6.16,246 
rrire inflater. automatic. A .  Fisher . . . . . . . . . . . . . . . . .  63fi.24!=l 
rl'�re inflating device, pneumatic. J. F. \Yilson . . . .  fi86.;)()8 
'l' lre, pneumatic wheel .  (; . H. Clark . . . . . . . . . . . . . . . .  6.36 . .'i77 
Tires. device for Inserting plugs into pneumatic. 

G. F. Glidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.517 
Tires. device 1"or sealing punctures in pneumatic. 

W. S. Weatherwax . . . . . . . . .  . . . . . . .  . . . . . . . . . .  6:16,369 
'l'ires. protecting sheath for pneumatic, J. E. 

Kershaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'36.435 
Tires. unpuncturabl e  armor for pneumatic, L. 

l .. iais . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o.16.:1B6 
Toaster. J. I. Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.2!!7 
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Tooth crown. L. S. Seeley . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:-«3.5H8 
rl'ooth crown. porcelain. J.  R. Osborne . . . . . . . . . . . . .  636.284 
Towing indicator. C. W. Shaw . . . . . . . . . . . . . . . . . . . . .  636.699 
Toy cannon. R. F. Brenner . . . . . . . . . . . . . . . . . . . . . . . . .  636.488 

(Continued on paue 335) 
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f0h e C E N T U R r 
D I C T I O N A R Y 
C Y C L O P E D I A 
t® A T L A S � 

In its n e w ly revised and com p l eted 1 0  volu m e  form can be 

bought at half  p rice and pai d for i n  l i ttle monthly installments 

that figure only 10 cents a day.  

T h e  \V anamaker Store has secured an enti re edition of  this 

greatest of all refe rence w O'rks, and by so d oing, m ade possi­

b l e  the great p rice-reduction and the easy-pay ment system .  

The work i s  s o  well known a s  to need little telling abont, to most of 
you.  It is  fair t.o assume that the maj ority of reading and thinking peo­
ple of our country who do not already possess a set of the volumes have 
wanted to. and were deterred probably by the cos t .  which has been con­

siderable ,  of necessity . until now . 

Brush Multi·circuit Dynamo. 
.A. field frame : B. annature ; C. armature coils; D. magnet-coils 

Dr field spools ; E. pole piece ; F. automatic regulator for shiftinK =:!�df��b:l��� ::::���n�ffa�;soi:��!r��r���td� c�r::�t�;�CH! 
Readers of the SCIENTIFIC AMERICAX will find in its pages the fullest, 

clearest reatment of  all the vast ran ge of  subj ects embraced under Me­

chanics, Architecture. the Arts . the Trades, etc . .  etc . , each bit of each 
of them classified under its own head , so that one does n 't have to search 
through a long article on engines to find " Twin Cyli nder " or " V'lcuum 

Pan . " Instead , one turns directly to " Twi n Cylinder " and finds a de­

tail drawing with complete description of parts-like the dynamo illus­
trated up in the corner of this announcement-and a comprehensive arti­
cle with cross references that carry the reader still more min utely into 
the parts and the workings of this particular piece of machinery. all 
without cumbering of unnecessary detail . al l without loss of time, and 

absolutely without fear o f  misstatement or omission . 

brush·holder ;  I. brushes ; J. main cirCUit switch ; K. circuit switches ; 
�. series lamps on multiple circuit. 

This is a reproduction of one of the 
8, 000 illustrations in the " Century. " 
It accompanies an authoritative,  com­

plete, and condensed series of articles on 
" Electricity. " 

W rite us for particulars of the 

offer (mention SCIENTIFIC AMER­

I CAN, please) , and w e ' l l  m ail you 

illustrated specimen pages, sample 

As a Dictionary, as a Cyclopedia ,  and as an Atlas the " Century " is  

The H Century " Bookcase is 3.'1 
inches h igh , of polisbed oak. 

N I C K E L  
A ND 

Electro- Plati  ng. 
Apuaratu8 and Matenal 

T H E  

anson & VanW i nk l e 
Co . •  

N e ,,,· nl·h: . � • •  I .  
136 Liberty St . •  N. Y. 

00 & 32 S. Canal St 
Cblllallo. 

u niversal l y  admitted to be the 
greatest ever compiled-and the 
l atest . What we want you to 
know, is that it  contains a com­
plete and accurate summary of 
trade-knowledge , etc . ,  that has 
never before been gathered in any 
one work-indeed , much of it  will 
not be found even i n  the special 
hanel -books of  the various arts 
and sciences . 

m ap, d escription of bindings, and 

also a special pam­

w hat the " Cen-

all that, and 

phlet showing 

It fully takes the place of every 
other reference work-that 's the 
simplest way of putting it. 

tury " contains for A rchitects, or 

for Electricians, Engineers, etc. 

Tell us, of course, which of these 

you're m ost interested in, as they 

are separate pamphlets. 

I N E W Y O R K  J O H N  WANAMAKER-- I 
THE ELECTRIC HEATER. -.A VALU- ! The Yan kee D R I LL GR INDERt able paper, WIth workIng drawlnge of varIOUS forms of . . , . . 
the e l

.

ectrical heaters, including electric so

. 

ldering iron, for: grIndIng both . 'IW 

.
. 

Ist and Flat .Dnlls. 
e lectrtc pad t'or the sick, etc. 6 i l lustrations. SeI EN- Grlnd!i\ all slzed.drtps from :!-S to 234 Ill; pan 
TI FIC AM ER I CAN SU P P LEM I�NT 1 1 1 2 . Price )O cents. be set f?r any SIze In a fe� seconds. GIves 
lI�or sale by MUIln & Co. lind all newsdealers. any deSIred c.learance. Ii u l l y  guaranteed. 

" Can't Grlud Wrong." OatalO(! free, _ 

The Ideal H u nt 'ng Shoe G. T. EAMES C O MPA NY, .. � 
I 250 Asylum Ave., Kal amazoo, Mich . 

The concentrated product of tifty 
years of sboemaking skill. 'l'en inches 
bigb, Bellows tongue, uppers p:ray 
color, soft as a glove, tougb as steel1 
cannot harden. rrhe best storm- prOOI 
shoe ever placed on sale for Klondike, 
miners. surveYlJrs, engineers.. and any 
ODe requiring perfect foot protect i on. 
'fhousRnd of pairs Bold to satisfied pa­
trons. lllus. (.'atalo(fY£ Free. 

M�'u��t��:!s�r9 �;;S!1r'N. 
13th St., Philadelp h ia. Pa. 

The Pipe of the Century 
. . .  T H E  . . . " MALL INCKRODT" PAT ENT 

A C O M P L ET E  

ELECTalCDl llBaDBT 
By PROF.  T. O'COIliOR SLOANE.  

A N  I N E X PENSIVE L I BRARY OF T H E  BEST BOOKS 
O N  EL ECTR I C I T Y .  

For t h e  Student, the Amateur, the Workshop, the Electri­
cal En(fineer. Schools and Colleges. 

N ICOT INE  ABSORBE N T  AND VENTILATED S M O K I N G  Comprising JIve books, as  follows : 
P I P E ,  IS TH E  ONLY P I P E  FIT FOR A I Arithmetic  of E l ectricity.  1 3 8 pages. - - S 1 .0 0  

G E NTLEMAN T O  S M O K E .  E l ectric T o y  Mak i n g .  1 40 pages. . - - 1 .0 0  
Bowls o f  the Best French Briel', exceedingly I H ow 10  Beco me a Successfu l  E lect rician , I 8 9 p p .  1 . 00 

��a�r���lr�a�1��� i'i.t��:
a
!��o �1�hC;�\�ii.,:uf�

e
c}�a� Stand�r� E l ecl r i �al  Dict ionary. 6 82 pages , - 3 .0 0 

and by a simple and elfective construotion. the p01son- E lectriCity S i m p l ified . I & 8 pages, - 1 . 0 0  
ous nicotine juices are thoroughly absorbed before 
reaching the mouth, and a cool. clean and healthy 

����;y�
h
'6:�llM,�&��id rn

ol� a�����ded if not satis-

Send for Illustrated Circular " S. A."  and prices. 
T H E  H A R V E Y  &. W A TTS C O . , 

2 7 5  Canal Street. N .  Y. Stat ion  E, Phi ladelphia.  

r---,::��--;o;lT.ii:::::1 ur The above five 
books by Prof. Sloane 
may be 'purchased sin­
gly at thp published 
prices. or the set com-
f6rjInEb�:

p
win �eIf��! 

nished to readers of 
the SCIENTI FIC AMER-

Cb¢ Cvp¢writ¢r Excbang¢ ���Ct��'i::�:!��:� 
1 � Barclay S I . .  N EW Y O R K  �iet�

r
����n

g
if:e ;

o
�: 1 2 4 La Sal le  St . .  C H ICAGO uamn des

o'vle'r340,'p..p,.algue;!., 38 Bromfield St . .  BOSTON .�o ·  I, Q 
8 1 7  Wya ndotte St . .  trations. lIT' Send 

KANSAS C ITY .  MO.  {g�t�U�f 
t
:��t. °tf Cf;t� 2 09  North 9th St . above hooks. also for 

432 Dlamon
S

d
T
S· t

L 
. . 
OU IS .  MO. onr complete book cat-

"--'----.. a 1 0 I' u e of 116 PRlles. 
PITTSBU R G H , PA. containIng references to works of a sCientific Rnd tech-

3 West Balt i m o re st . .  nica! character, free to any address. 
BALT I M O R E .  M D . [ 

We will save yon from 10 i 
to 50% on 'I'ypewriters of all I mue.. Send ft)T Catalogu •• I 

M U N N  &. CO. , P u bl ishers, 
36 1 B R OADW AY , N E W  YORK. 

© 1899 SCIENTIFIC AMERICAN, INC.
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to the office ; from II. sma l l  salary to a 
good one. is but n step if you go the 
right way about it. Our system makes \-___ ..Jit easy for you to 

C H AN C E  YO U R  WO R K  
wi thout l08s of present salary. We guarantee to 
give you an education by mail in Steam, Elec­
�rical, Mechanical or Civi l  Engineering ; Mechan­
lcal and Architectural Drawing ; Bookkeeping i 
Shorthand. and English Branches. 
91 ,000 �tud.ent!<j ana. graduates'fTT_-. ..... -I 
\Vrite and state what profession you 
wish to enter. 

Buy Telephones 
THAT A R E  G O O D··NOT . .  C H EAP T H I N G S . "  

The difference i n  cost i s  l ittle. We �uarantee 
our apparatus and guarantee our eustomers 
against loss by patent suits. OUl' guaran· 

tee and instruments are both good. 
WESTERN T E L E P H O N E  CONSTRUCTION  C O ,  

2 5 0· 2 5 4  South  C l i nton St . •  C h icago . 
Largest Manufacturers of Telephones 
exclusively in the United States. 

Queen 's  Patent " Tri p le  P late " 
Toep ler-Ho ltz Electr ical Machine.  

Can be used a t  all gg;Qf times of year and in 
all kinds of weather. 
Prices range from $25 
to $50. � Circular 
on application. lYe 

complete 
c t r i c a l  

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

Made in all sizes to stand any desired 
pressure. Send for reduced price �ist. 

M J ran F lex ib le  Steam Jo int  Co. ,  I nc 'd 
147 'l'hird Street, LOL'ISVILLE, Ky. 

Kneading and Mixing Machines 
Over 6200 in use. Over 300 varieties 

in 155 different industries. 
Patented in all count.ries. 
W E R N E R  & 

P F L E I D E R E R  

B A R N E S'---

UPRIGHT DR I LLS 
f":omplete line. ranging from Light F'rtc­

Uon Disk Drill to 42" Back Geared Self­
Feed. � Send for lti"-ew Catalogue. 

W, F. & J O H N  B A R N E S  CO.  

1 999  Ruby Street, 

SUBMARINE 

Important Scientific 
Publications. 

The New U n ited States Dispensatory . 
Eighteenth Edition. Edited, Revi!'!ed and Rewritten 
��N�' kir. O��C.�:,DF.I;!s��·si��'i,tH /.. s���i�;'� 
Ph.D., �� C.S. Thoroughly revised, With comments 
on the new British Pharmacopreia and incl udi.llg t h e  
vast number of new synthetic remerJieg and the 
latest add itions in Materia Medica, 1-'herapeutics 
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� TH E HAR R I NGTON 8 KING PERFORAT I NG CO. �ii SCR EENS 
I&�� PERfORATED M ETAL!:. Of EVERY DESCRI PT ION fOR ALL  U S E S .  CA'iCAOO ��� OF ALL KI N D S .  

'J'roJ 1ey. I�; .  G .  Solomon. . . . . .  . . . . .  fi36,299 
Trowel , p lastering, P. 8. Mil ler. . .  . . . . . .  631:1,:145 
Truck. car, .1 . A. Bri l l  . . . .  _ . . . . . .  ti3H.4b4 
rl'ruck, car. H. H. Frazier et al . . . . . . . . . . . . . . . . . . . . . .  03ll,it!R 
rL'runk Jines. apparatus for interoffice. F. R. Mc-

Berty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a(;.277 
Turban and visor cap. converti ble. \V. �,j. Hal1i.ll . ti3t:i.25H 
'l'ype casting machine, Borne & Frey . . . . . . . . . . . . . .  63ti .!.i2� 
'l'ype wheels, mould for castillg f1ol id ,  G·. P. 

Conant. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . fi;�6,�)j8 
Typewriting maehine, 1<:. 1\1. Belll iett . . 1l:{ti.70!1 
Umbre] )a case, '1'. C. Perry . . . . . . . . . . . . . . . . . . . . . . .  t>.1f).4;)() 
Umbrel1as, machine for making paragon frames 

for. G. Wilms.. . . . . . . . . . . . . . .  (;::Ui,a7:l 
Valve, Smyth & Reardon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiaH,391 
Valve for tluid pressnre engines. cyl inrler. (,hris� 

tie & IU1Ck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . .  tian,718 
Valve gear for en.gU leS. cut·off. L. C. LW.!1nayr. . .  li:�f.i.271 
Valve, iuflation. Sowle & Hiltoll . . . . . . . . . . . . . . . . . . .  6;)f),465 
Valve mechanism, triple, P. 8ynnestvedt . fi;{6.471 
"""alve, pneumatic, H. Leineweber.. . . . . . . . . . .  fi:{f).:H;) 
Valve, slide. 1'. H. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti3ti.;)�H 
VehicJe drivlllg" mechanism, Wentzel & \V bit-

ney . . . . . . . . . . . .  _ _  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . .  . . . .  . .  . 6:)6,701 
Velucipede driving mechanism, 'r .  Brace . . . . . . . . .  ti30,65R 
Vendmg macbine, G. E. Ford . . . . . . . . . . . . . . . . . . . . . .  636,6.12 
Vessel, buoyant twin screw. W. \V. Dawley. . ���.4!l? Veterinary dental forceps, B. F. Pinson. . . . . . . . . .  6,)6.28.) 
Vise, W. J. I,. Guest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �;ati.f)l)l 

FOR SALE ���t"s6�%"Pb�N'8���lJ!�a�:, J.�� 
Eacb engine consIsts of 2 horizontal condensing Corliss 
EIljl,"ine� coupled to one shaft, witb a vertical air pump 
driven from crank pin. The smaller engine bas two 
28 in. cylinders. 60 in. stroke. Belt wheel is 25 ft, dia .. by 
91 in. face. Grm�s weight of engine is about 202,(MX) Ibs. 
'rhe larger engine bas two 32 in. cylinders, 60 in. stroke. 
Belt whed is 26 ft. diameter by 114 in. face. Gross 
weight is about. 2<l7,(X)O lbs. 'l.'hese engines are to be 
taken out to make room for others of greater power 
'l'hey can be Heell in operation now, and will probably 
�e
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Washing machine, .r. K. Ackley . . . . . . . . . . . . . . . . . . . ti3n.Xl I The Rercule!; Angle Bar. patented by Sullivan & Cole-
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,"Vashing machine. Z. S. & M. C. Randleman . . . . .  , 6:16.506 rail joint wBiCb positively prevents creeping rails, low 
\Vashstand and writing desk, combmatloll ,  A. G. jOint.s and guard� against spread ing of gau�e and d�es 

Thayer. . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . .  n:iG,fJ88 not Intprfere WIth expansIOll or contractJon. WhIle 
Water closet, L. :.\-1. H.ussel l . .  . . . . . . . . . . . . . . . . . . . . . . .  t��tlJ>64 adapted to aU tracks, itf' resisting power is best shown 
'Vater feed ap:oarHtus. J. Morrison . . . . . . . . . . . . . . . . .  1)36 68l on doutJle track ,  h eavy grades, sharp curves and elevat-
'Vater feed regulator, '1' .  L. & r1' • •  1 . �tnrtevant . .  ti3ti;470 ed roads where resistance is mostly required. Forlar-
\Vater purifying apparatus. waste. J. Delattre . . . mro.497 ticu)ars write S U L I� I V A N & C O L  E M N, 
Water tube boiler. J .  R. BrownelL . . . . . . . . . . . . . . . . .  ti:J6,627 FRED ERIC K !ol B U RH, IO\V A. 
'Veaver's pick out and scratch up comb, J. A .  

Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . . . . . . . . . .  636,395 
,V eight and pressure recording apparatus. E. 

McGarvey . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 6.�6,685 
Wheel, G. W. Morse.. . . . . .  . . . . . . . . . . .  . .  . . .  636,2,4 
Wheel wrench, W. J. �·ay. . . . . .  . . . . . . . . .  . .  6:16.649 
Windmill regulator, J. F. Pattefl'lOll.. �i:{ti,i)54 
Window guard, G. W. Golden. . . . . . . . . . . . . . . . .  63fi.518 
Wire fabric machine reel , P. Sommer et a1 . . . li:{fi,31i2 
\Vire stretcher, ,"V. Campbel l .  . . . . . . . . . . ' . t .. 1fi. f):{1 
'Vool cleaning machine, J .  Brandy . . . . . . . . . . . . . . . . .  tj;-)Ii,iU 
\Vrench. See Hub wrencb. Ratchet wrench. 

Wheel wrench. 
. . . . .  636,247 
. . . . .  636.648 
. . . . .  t};)f.i.673 

. . . .  636,561 

Wrench , C. Engstrand . . . . . . . . . . . . . . .  . 
Wrench , N. M. Farmer. . . . .  . .  . .  . . 
Wrench , R. Klatt . . . . . . . . _ _  . . . . . . . . . . . . .  
Wrench , B. Ross . . . . . . . . . . . . . . . . . . . .  . .  

DESIGNS. 
Advertising cigar box opener, J .  S. Barnes . . . .  " . . .  Sl ,R12 
Badge, J. M .  Nabstedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,778 
Bicycle bandle bar grip, E. D. Gardner . . . . .  : .:11.801. :n,802 
Bottle, glass, A. P. Babcock. . . . . . . . :n ,780 
Calendar base. W. Mosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81,813 
Carpet button, stair. D. Walker. . . . . . . . . . . . . . . . . . . . .  :n.785 
Caster pilltle. B. P. Kenyon . . . . . . . . . . . . . .  _ . . . . . . . . . . .  31.793 
ChafinI' dish stand, J. P. Steppe . . . . . . . . . . . . . . . . . . . . .  31.783 
Clothes line bolder frame. T. Lemaire . . . . . . . . . . . . . .  31 ,792 
Cnrtain and shade bracket. S. G. Wilkerson . . . . . . . . 31 .791 
Cutting and adjusting too] member, C. G. Ander� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1,'788 
Disb. cover, R. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.782 
En.lZine frame, C. C. Hiotte . . . . . . . . . . . . . . . . . . . . . 31,S05. 31.806 
l£ngme frame. ga�. H. H. Hennegin . . . . . . . . . . . . . . . .  31,S07 
Fence post, W. 'l'abken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .800 
Game hoard, M. H. Eveleth . . . . . . . . . . . . . . . . . . . . . . . . . .  ;n,815 
Glass vessel , cut. W. H. Gibbs . . . . . . . . . . . . . . . . . . . . . . .  31 .'781 
Heater casing, water. C. O. F. youngstrom . . . . . . . .  31 ,810 
Hook and eye fastenings. eye member for. A. H. 

Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,,8, 
Hook. garment fastening, A. H. CObb . . . . . . . . . . . . . .  31,786 
Hose supporter, R. \V. Parramore . . . . . . . . . . . . . . . . . 31.8Ui 
Insulator, F. H.  Witbycombe . . . . . . . . . . . . . . . . . .  31,79S, 31,799 
Lock hasp, W. �oemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.794-
Metal cutting tool. C. Jackson . . . . . . . . . . . . . . . . . . . . . . . 31 .7S9 
Pun. cooking, J. H. Howle .. . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .184 
Photographic plate holders, closure for, M. Bull . .  31 ,814 
Plaster. etc. , binder for, .1 . A. Ettler . . . . . . . . . . . . . . . .  :11 .795 
Prism plate . •  J .  G. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.811 
Radiator, J. J. Blackmore . . . . . . . . . . . . . . . . . . . . . . . . . . .  , :11,809 
Roclr crusher frame. }�. C. Bacon . . . . . . . . . . . . . . . . . . . .  31 ,790 
Sbillgle gage. J. E. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;)1 , 796 
Spoon, V. Bogaert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01 .779 
Stove or range, cooking, J. L. Gobeille . . . . . . . . . . . . . .  31,808 
Switch blade, G. C. Herz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :n .797 
Vehicle body, E. A. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,8(]4 
Vehicle frame, F. E. & C. B. Grout . . . . . . . . . . . . . . . . . .  31 ,80.3 

TRADE MARKS. 
Bral ldy , blackberry. Paciflc Oriental Trading Com� 

pany . . . . . . . . . . . . . . . .  _ _  . . .  _ _  . . . . . ;�'Ul97 
Bread and cakes. 'V. Roes . . . . .  . . . .  . . .  aa,69:l 
( 'igarettes. Stephano Brotbers . . . . . . . . . . . . . . . . . . . . . . . :1a,lj98 
C'leam�ing compouud, M. A. B. Seymour . . . . . . . . . . . .  :),).702 
Cuffee, roasted, Duryee & Barwise . . . . . . . . . . . . . . . . . :13,t;95 
Dusters for household use. hand. R. I�. F·airchi l d .  33.70<J 
Fire extinguishers, chemical engines. and hand 

grenades and attachments therefor. Fire .I£x-
tinguisber Manufacturing Company . . . . . . . . . . . .  83,703 

F]ux for jewelers, 
S
I lversmiths, and copper and 

brass workers, G. GoldsmIth . . . . . . . . . . . . . . . . . . . . .  33 ,700 
Haircloth, G. S. Cox & Brother . . . . . . . . . . . . . . . . . . . . . .  33.717 
Ink stains, etc . .  preparation for removing. C. \V. 

McCrossan." . . . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,699 
Mandolin picks, A. Shaeffer . . . . . . . . . . . . . . . . . . . . . . . . .  33,710 
Medicines in lozenge and liquid form, H. C. Hol� 

tin . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :)8,690 
Oil. innm�nating. Thomsen & Company . . . . . . . . . . . .  ;.{a,70S 
Oils . lubrwating, Vacuum Oi l Cumpany . . . . . . . . . . .  3a,707 
Paint oils and paints, Columbia Refining Com� 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.70n 
Paper, linen writing. H. JAndellmeyr & Sons . . . . . .  :m.6S4 
Paper, low grade writing, H. Lindemeyr & 80ns . .  aa,tiS5 
Pigments, certain named white, N. Z. Graves & 

Company . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . 33,704, 33,705 
Plasters, porous, J. B. Neal . . . . . . . . . . . . . . . . . . . . . . . . . .  33,689 
Potato chips, New England Supply Company . . . . . .  33,b'94 
Razors. S. �1ias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,711 
Remedies for diseases of the kidneys and hver. G. 

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

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY R I G HTS & C .  

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica� 
tions strietlv confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn &, Co. receive 
specia� notice. without charge, in the 

Sci¢ntific Jlm¢rican. 
A handsomely i l lustrated weekly. Largest cir� 
eulatIOn of unv scientific journal. Terms, $3 a 
year ; four m011ths. $1. Sold by all newsdealers. 

MUNN & CO .36 1 Broadway, New York 
Branch Office. 625 F St  .. Washington, D. C .  

GENERAL AGENT 

YOU CAN MAKE. $ I OO.A W E t K  ! 
OWN YOUR OWN SHOW, C OMPLETE OUTfIT-$ IOO. 
GL,{fT ���fgrfp{���.,�o �T��C�/B'ifG� 5 I L I.. U 5 T FI.. c ....... .,. _ l- O o. u e:.. ,:, F""" R E:. E.  . L UBIN, LARGEST  MFR. PHILAO£LPHIA P. A . lf� Acetylene Burners. 

A new bnrner for STEREOPTICONS. 
Highest C. P. possible. 

State L ine  Talc Co. ,  Chattanooga, Tenn .  

$ 3 a Day Sure ��,���SJi��h'!'� 
how to make SS aday 
absolutely sure ; we 

furnish the work and teach you free ; you work in 
the locality where you Jive. Send us your address and we will 
explain the business fully ; remember we guarantee a clear pJ'Ooo 
fit of $3 for every day's work, absolutely sure, write at once. 
ROUL MANUFACTURING CO •• Bo" 1 1 0 IIETROIT. lIIiCIL 

PA LllIER Stationary 
and Marine Gasoline Ell-
���o�

nd
E������

es,
���� 

ing En(lines. 
W- Send for catalog. 

P R O POSA LS.  
u S. IIULI1'ARY GOV F.RNMEN'I' OF PORTO RICO . •  Office of B0ard of Public Works. San .Juan. Porto RICO, Outober 12, 1899. Sealed proposa l s  tor the bui ld ing 9r reconstru.ction of about eigh teen ( 1S )  miles of Hoad In the Islanu of Porto Rico will be received at th is offiee unti l noon, December 28,  18!)!I, and tben publ ic ly opened. 
�:��t;������:r�;
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UnIted States. or certified check of a National Bank 
which will be immediately returned in tbe ca�e of un� 
su�cessful bidders. The Board reserves t.h e  right to 
reject any and all bids. It is estimated that, the cost of 
the works wi l l  reacb Two Hundred Tbousand ($2OU,OOO, 
Dol1al's. For information apply to this  office. \V. V. 
��n��o�i'd

Cgf���)i��V6'r�t. Engineers, U. S. A., Presi -

COMMISSION NEW EAST RIVER BRIDGE, 
City of New York. 

NOTICE TO CONTRACTORS. 
.'Iovemher 9, 1899. 

Proposals will be received by the Commissioners of 
the New Ea8t River Bridge, at their Office, at No. 49 
Chambers Street. in the Rorough of Manhattan. in the 
City of New York, at two o'clock in the afternoon Of the 
7TH DAY OF DECEMB F.R, 1899, endorsed " Propos­
a] for Construction of Steel Cables. Suspenders, etc., of 
tbe New East River Brldge." for furnishing the .Qla­
terials tor and constructing the steel cabJes, suspenders. 
cable bands, coverings, sheaves and their appurtenances 
of the N ew East River Bridge, in acc:)rdance with the 
proposed form of contrac� and the drawings and speci­
fications therefor. All bids shall be enclosp.d in sealed 
envelopes. andressed to Lewis Nixon, President of the 
:;;ftp��):e�¥�Jtt�St\o;;�
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said office. anlt sucll bids will be opened in public meet­
ing by the said Commissioners on that day at two o'clock 
in the afternoon . 

Copies of the specifications and the general drawings 
for t he  work, with tbe proposed furms for the bid, bond 
and contract. may be seen and further information will 
��o�
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and after the 13th day of !'\ovember. 1 899. 
. 

Tbe Commissioners require that all bidders shall care­
fully examine the specifications, drawings and proposed 
form of contract. in order tbat no question as to their 
meaning may arise hereafter. It must be d.istillCtly 
understood that no chdnges in the quality of the ma­
terials or of the workmanship wil l be allowed, and that 
tbe speci Hcations will be adbered to strwtly. 

'11b e  contract is to be completely performed. within ten 
months after tbe cabl.e saddles are set in place upon t i l e  
steel towers of the bri dge. 

Proposals wi l l  be made upon a form provided th ('re · 
for. and only those proposals will be c()llsidered wh ic ll 
are complete. in proper form, comply with the requi rp­
ments herein stated, and are offered by parties of known 
reputation, experience and responsibility. 

Eacb bidder will be required to deposit, with his pro · 
posal in tbe office of the Commissioners. a certified 
cheCk for $12,CO I, payable to the order of Julian D. Fair­
child. as '1'reasurer of the New East River Bridge Com­
missioners, as security for the execution by him of the 
contract and the givin�' of the required bond, if his bid 
is accepted, within two weeks after nOLice oftbe accept­
ance of his bid. 

'1'h e  Contractor will be required to gi ve a bond in the 
penal sum ot $400,000, in tb e form annexed to tbe pro­
posed form of contract. with an approved sureLY com­
pany doinu business in tbe City of New York, condi­
tioned for the prompt and faitbfuJ peIiormance of the 
contract and its covenants and the work thereunder. 

As by far the ureater part. of this work can be execut­
ed only by bridge establishments of tbe first class, bids 
will be received only from such parties as have tbe 
requisite plant and facilities whICh nave been in suc­
cessful operation on work of simi l ar character for at 
J east one year. The bidders must be. in the opinion of 
��� ?�r::�W���e�
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I irnpo!"tance according to the higbest standard of such 
work at the present time. 

rl'h e  Commissioners reserve the right to reject any 
and all of the proposals Offered, and to accept any pro­
posal offered. 

},EWIS NIXON, President. 
JAMES D. BELL, Secretary. 

GASOLINE ENGINES. Special S H. P. $150. Gnar­
anteed reliable. Mianus Motor Works, Mianus, Conn. 
The Col umbia. 'l'enn., Chamber of Commerce. wants 
����
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W Ith patentees seeking to establish 

TURB I N ES II:1r Send for Circular "M." 
J A S .  L E F F E L  & C O .  !olpringfield, Ohio, U. S. A .  

LIQUID AIR PATENT F O R  SA LE.  
R. E. Chism,. Apartad? 2085. 

l\lexlCo CIty, MexICO. 

IIrlfll(IiLAN1ERNS WANTED C:DE=g�A\\! q _11J IJHARBACH ,"CO.S09 filbert St.Phila.P. 
FOR SALE-One 20 horse power horizontal, tubular 
boiler with pumps, inspirator. heaters. -etc., and one 
Armington & Simms 50 horse power engine, all in first 
class condition. Addr., H. L. M. C., Box 713, New York. 
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I n v e nt i o n s  P ract i ca l l y  D ev e l o p ed, 1����������iiM�I�AnN�U�Si'�C�O�N�N�'f Fine Machinery, Pattern and M odel Makinlr. 
1 D'Amour  & Litt ledale  Mach i n e  Co. , 1 30 Worth SI . ,  N .Y .  

L. Lord.. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,691 
Rheumatism, preparation for the care of, M. R. 

Garcia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.S92 
Soap, toilet, Iowa Soap Company . . . . . . . . . . . . . . .  , . . . .  33,688 
Straw. compound in l iquid and powdered form for 

$8.80 rg�ffl����ia�����: 
$
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cleansing, M. J. Behb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,701 
Stud and cap fasteners. Electus Glove Button 

Shoe Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,712 
cents additional. 

Chemistry for Engine ers and rIanufac= 
turers . 
By A. G. BLOXAM and BERTRAM BLOUNT. Vol. I. 
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Manufacturing p.rocesses. I l l us. 8vo. Cloth, $4.50 . 

Engine Room Practice. � JOHN G. LEVERSIDGE, Chief Engineer R N. A 
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gine. on board ship. Il lus. 12mo. Cloth , $2.5G. 
The I nternal Wiring of Buildings. 

By H. M. LEAF, A.M Inst.C.E. IlIus. 12mo. Clo. $1.50 
Sewage Analysis. 

By J. ALFRED WANKLYN and WILLIAM JOHN 
COOPER. A practical treatise on the �jxaminat.ion 
of Sewage and Effluents from Sewage. 12mo. Cloth, 
$2.00 net. 

The rIetallurgy of Lead . 
By HENRY F. Cor,LINS, Assoc.R.S.M. A complete 
and exhaustive treatise on the Mannfacture of Lead 
with sections on SmeltinC" ano Desilverization. and 
f1::glt:::�.O�fl��.
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Dairy Chemistry . 
By HENRY DROOP RICHMOND, F.I .C.  A practical 
Handbook for Dairy Chemists and others having 
control of dairies, with numerous tables and 22 illns­
tratiOD8. 8vo. C loth. Ready shOrtly. 

For sale by all Booksellers : or by the Publishers, 
J. B. LIPPINCOTT CO. ,  

PHILADELPHIA AND LONDON. 

Tea. cocoa, and crude and prepared chocolate for 
certain named purposes. L. Beling . . . . .  , . . . . . . . .  33,696 

Toilet articles and preparations, certain named, 
Red Cross Drug and Chemical Company . . . . . . . .  33,637 

Toilet preparation in the form of a cream and of 
a soap, H. A. Stewart.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,686 

Vehicles. automatically propelled wheeled . . . Lo� 
como bile " Company of America . . . . . . .  33,713 to 33,716 

LA BELS, 
• .  Adirondack Spring Water," for natural spring 
, .  F':':l���itAIL��t"

B
���

e
'ciiz:ar�," A�'erica� ' ·Litiio. 7,195 

graphic Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,199 
" I,a A utoridad," for cigars, American Litho� 
. .  ofJlfl��� ���\{}:�r8kY:'; i(;r �hisky:Phiiadeipili'� 

7,198 
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Philadelphia Extract 'Manufacturing Company 7.197 
., White PlUme Patent Flour," for flour. Callahan 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,193 
.. Yankee Cleaner." for a �Ieaning compound, Cbt� 

cago Wood F'inishing Company . . . . . . . . . . . . . . . . . . .  '7,194 

PRINTS, 
. .  Our 20th Century Cigars," for cigars, J.  Goodhart . . 180 

To Inventors and Manufacturers. We have ex­
ceptional tacilities for making turned wooden goods for 
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MANUFACTURE OF BICYCLES. - A er, Fulton Co., N. Y. 
very comprehensive article giving tbe detqJls of C011- ----------------------
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pliers and pluggers, together with rubbEr band plug-ging 

DON'T BE HARD UP 12,000 n. aD;d tbt:; use of puncture ban�s. g i!lustratinns. Con-
y car Ea8Y. tamed 1n SUPP�EMENT 1 1 0,- .  PrICe 10 cents. For 

trentl & Ladies at home or traveling, takinll; ordf'T.", f'ale bV Munn & CO. and all newsdealers . 
using and selling Prof. Gray's Platers. Plates -
Watches , ��7.�lr��o1��le

;�
re

�:��;;;�:;, .��.�� c4 Brass Band l plat�, modern methods. We do pla.ting, 

; I �u���!�!�;le��:fi��1 t��ls�
i
:::hes,O:!!: Instruments. �rum8, Unlf"orms 

teria.ls, etc., ready for work. Gold, � & Supplles. WrIte for catalog. 445 
Silver and Nickel, also Metal ipustrations. F�EE; it gives Mu-

" I P1atlnc by new dipping process. SIC and Instructions for New Bandl. 
We teach you the art, furnish secrets and formlllas FREE. LY O N  &. H EALV, � 
Write today_ Testimonials, samples, etc. FREE. 88 A48Dl1 St.. (JUIVAGO. 
"I. GRAY & f'I> . . PJ.lTING WORKS, 7, CINCINNATI. 0 . 

Burst Wat¢r Pip¢s a (bing of tb¢ Past A printed copy of the 8pecification and drawing of 
any patent in the foregoing list. or any patent in print 
i�gupct since 186.1. wil1 be furnished from this office for 
10 cents. ]n ordering p lease state the name and number 
of the patent desired, ann remit to Mnnn & Co., 361 
Broadway, New York . .  Special rates will be given where 
a large number of cOPles arp. desired at one time. This doUble-8lofg causes the 
v:?'���1���J'va��ntt:e "f��e'i,.�fo�: ��:��eg, �h!bf���' ��U:f!!:fo�:' U:!2:0 �� 

You can now make all water pipes as secure from burstinl? in winter as in snmmer. 
Thi., pneumatic Rystem if' the only one which f'uccessful1:v prevents the annoy­
imr and costly bursting of water Pi

E
es. It has  �:;olved fl grea.t economiC problem. 
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selves of this " ounce of prevention " in season. 
,Wing Jj.t, providM they are simple, at a cost of $40 each. I strain off the pipe. The 
If complicated the cost will be a 1tttle more. For fun air-cwMon also prevents 
instructions address Munn & eo., 361 Broadwa.y, New "Hammering." C01)ered bv 
York. Other foreIgn patenta may &110 be obtained. U. S. <mel IWdtIn PGtenU. 

17'" SMUl for l!lustrated Bookltt, vi� fuU explanatwn, 

THE PNEUMATIC DOME MANUFACTURING COMPAN Y. 
GOI Ii: 8ttee,. Iftt .. thwe.t. WallhlultoU. D. C. 

© 1899 SCIENTIFIC AMERICAN, INC.



There's a Saving 
of Salaries 

in. 0 w n i n il and 
running an Auto­
mobile. No coach­
man is required. 
fer you w o u l d  
sooner do the l it­
tle n e c e s s a r y  
work yourself. 
T he WI NTON 

MOTOR 
PHAETON 

is a . . turnout " to 
Price $ 1 , 000. No A Qent8. be proud of. l1]asy 

to drive and control. You regulate the speed yourself. 
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n
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T H E  W I NTON MOTOR CAR R I A G E  C O . ,  C l eveland,  O h i o .  

THE " NEW GEM " 
SAFETY RAZOR 

I M POSS I B L E  TO CUT T H E  FACE . 

Its the BEST and 
SIIUP.LEST 

Safety ever devised. 

No experience 
reqnired. 

We I<uarantee and 
keep them sharp 

for one year. 

Price $ 2 ,  Postpaid. 

arSend jor Illustrated 
Well, That's Fine f Price List. 

T H E  G E M  CUTLE R Y  CO.,  873 H udson St. ,  N. Y. 

IfIJ�J!!!��it�rI�\� 

I t itutifit �mtritau. 

WALWORTH ART·ER G I ' E . PI PE VISES CH 
ANY PLAC E  

aso me ngme DON 'T S E W  ON • Bachelor's Buttons made 
witb I m p r o v e d  Wash-

are the Heaviest and 
Strongest vises made. 

R E N EW A B L E  STEEL J A W S. 

W A L W O R T H  M FC .  C O . , 
1 28 TO 1 36 FEDERAL STR EET, BOSTO N .  M A S S .  

ACCOUNTANTS 
who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc­
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? Write for Pamphlet. 
FELT .. TAR RANT M FG CO. 

62-158 ILLINOIS ST • CHICAGO . 

NE W  ENGLAND 
WA TCHES. 

G u aranteed for accuracy. 
Stem wind and �tem set. 
Thin Model watches 
all sizes and sty Ie ... 
Enamel watches and brooches to match 
in Russia Leather cases. 
Exquisite designs in ladies' watches 
for the most artistic tastes. 
We sell only complete watches. 
Tried, Tested and Timed before 
leaving our factory. 

T H E  NEW ENGLA ND W A T C H  CO . .  
WATERBURY, C O N N .  

Send for catalogue. 

Wa rm 
Extrem it ies, 

W a r m  a l l  ove r. 
\Vann, Strong, Durable, Handsome, are our '3 Large 

GauntJet Black Fur Gloves, by mail prepaid. 1'be same 
remarks will aPf1y to our Dollar-quarter genuine Mocha 
��e

g
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Mocha and Reindeer gloves for men. 
Our enlarged illustrated bouklet U Glove Pointers " 

may be had free by mentioning this paper. It will l(ive 
you a lot of information about dress, driving and work 
gloves and mittens. 

In Black Galloway and Frisian Fur Coats and Robes we are headquarters. Get our h Moth-Proof " booklet. Also coon, do�, worn bat, Rus8ian calf coats. In Custom Fur Tanni'Ml: of all kinds of h ides and skins ; 
:��r�

n
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USED BY ANY ON E  
F O R  A N Y  P U R POSE 

Stationo ries, Portables, 
Engines and Pumps. 

or State your Power Needs. 

, _" burne Patent Fasteners , .-f slip on in a jlffy Press a lit-

I 
tIe lever-they hold like grim I death, but don t mjure the 
f a  b r I C . Instantly released 
when desired. My mail, lOc. I each. l11u

8
. catalogue show-

... 
ing col1ar buttons and other It 
useful novelties made with 
these fasteners, free on request. 

American Ring Co .. Box P. W aterbury, Conn. 
-- ---------..:.-----------------

I N D I S P E N S A B L E  
Every man who gives care to his apparel, irrespective of the size 

. of his wardrobe, will find the 
" PRACTI CAL" TROUSERS HAN G E R  AND PR ESS 
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every garment sepa'raiely get-at-able. 
rr Send jor our free bonk (100 PaQe8). It tells what over 3,000 

well-knol0n men think of our device. which, since it was illtroduced 
seven years ago bas univprsally satisfied the most exactIng. 

G UARANTEE OFFER I-Yo u may ret u r n  the goods any t i m e  I with i n  6 0  days at o u r  expense if you  are not comp lete ly sat· 
isfied, and we w i l l  i m m ediately refund the fu l l  p u rchase price 

���::���:r��s r1c���t�f���e�
n
�1:i� ���r.t� ��:t1 t1���e���: 

requirements. Single hangers, 75c. Single rods, 25c. For $1 �l send one trousers hang­
er and one rod, prepaid, and afterward, when w!tnted, the balance of the $5 set for $4. 
PRACTICAL N OV E L TV CO . ,  43 0  Walnut  St . ,  PH I LADELPH IA,  PA. 

PRATT 'S  PATENT POSITIVE DR IVE modds and _ ���;������ 4;Ji ..... """�D�!��m!�!���.�!� 
TH E PRATT C H U C K  C O . .  Frankfort, N .  Y . ,  U . ·S .  A .  E . V . BAI L LA R D ,  1 0 6 L iberty Street. New York .  

This Little Instrument 
• • "*' plays the Organ better than most people after 

... ten years instruction and practice. It is called 

TIle maestro 
because it is the master player. 

It plays your Organ or any good 
Cabinet Organ, rendering all sorts of 
music, easy and difficult, in brill iant 
style. Anyotlt' can nlanage it, and 
with its help anyon e can play an 
overture or sonata without reading a 
note. 

Handsomely finished in Black Wal­
nut or Oak. Piano-polished. 

For the Holiday Trade and during 
a period of Sixty Days, we offer the 
Maestro for 40 .dollars cash on receipt 
of order. 

or S .. illu8trated. article in ScientijU; 
Ame1ican oj November 11, 1899. 

The Crosby Frisian Fur Co., 1 1 6  Mi l l  St. ,  Rochester, N:Y. Manufactured by the M A E ST R O  C O . ,  ELBR.IDGE, N. Y., U. S. A. 

NOVEMBER 1 8, 1 899. 

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

A L U M I N U M  PA I N T. 
Latest application of Aluminum. ,Looks like Frosted 

Silver. Washable. Untarnishable. Wat er. on and 
fa��
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namos. Motors. Apparatus, A rc Lamps, - Eockets, Brack­
ets. Cars, Stations, General Decoration, etc. ' Sample 
bottle, by mail. for 25 cents. 
THE AMER I CAN PEGAMOID CO. , 3 3 9  B'way, New York, 

Q, BARKLEY'S RING METHOD O F  
i '  SELF INSTR UCTION I N  

AI" TypeWriting teoches hOW to u.\e ZJ: , dll eight of the fingers Ea5Y and practICal A 
boon to beginne� and d l uxury for old operators. 

C W SEND fOR CIRCULARS. 
• . BARKLty, .sEWARD. NEBRA5KA.. 

United States Patent and Canadian Right for 
above Method and Device for Sale. 

Correspondence Solicited. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkin's. This " built-up " laboratory 
balance will weigh up to one pound and will turn with a 
§�
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work as well as a $125 balance. 1'he article is accom­
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN­
TIFIc AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City. or any b

O
Okseller or newsdealer. 

WiHlams' SO!lpS sold everywhere. but sent 
by mail if your dealer does not supply you. 
Williams' Shaving Stick, 26c. 
Genuine Yankee Shaving 
SOBP, • • • • • tOe. 

Luxury ShBvlna Tablet, . 2oc. 
'rJ!::�0��i���U:�n&.k��ftt., 40c. 

Exqui site also for toilet. 

The TrULl cake for 2c. stamp. 

I. B.WILLUMS CO.,Glastonbury,Conn. 
London : 64 Great Russell St., W .C. 

Sydney : 161 Clarence St. 

PAYS t o  write fOl'our256·page t'ree book. 
Tells how men with small ca.pital 
can make money with & Magic Lantern or Stereopticon. 

McALLISTER, .rl" OpU,I • •  , 411 N ...... u St., N. Y. 

EXDenmentaI Science 
By GEU. M. HOPKINS. 

20th Edition R.evised and Enlarged. 
914 PaICes, 820 Illustratious. 

Price $ 4 . 0 0  in c loth;  $ 5 .00  in  half m orocco , postpaid 

'l' H I S  is a book full of 
interest and value for 
Teachers, S t u d e n t s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. This 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 win en� 
able him to compre4 
hend the great im· 
provements of the day 
It furnishes sugges­
tions for hours of in­
structive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

M U N N & CO. ,  Pub l ishers 
Office of the  S C I E N T I F I C  A M E R I CAN,  

361 BROADWAY,  N EW Y O R K .  

S I All varieties at lowest pr)ces . .  Rest Railroad 
lJ:gk
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es 
Wa��;� I ca 8� Sewing Machines, Bicy�le8, Touls. ere. Save 

Money. Lists Free. CHICAGO :S c A LE Co., Chicago. I l l .  

J E SS O P'S ST E E LTHB\�\R: 
FOR TOO L S, S AW S� E TC. 

W'!! .l E S.SOP &. SONS t: �  91 JOHN 5T. NEW YORK· 
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