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BROADWAY AND SEVENTH AVENUE CABLE ROAD. 

No other city of the same size is so unfavorabl y 
situated for the equable distribution of business places 
and residences as the city of New York. In this city, 
beginning at the lower part of Man hattan Isl and, the 
busi ness element has grown northward ly, displacing 
th e  dwell ings which have filled the upper portion of 
the i sland ; while Long Island, New Jersey and Staten 
Island have received the overflo w. T h e  l ateral travel 
from the long narrow i sland to B rooklyn and the ad­
joilling cities of Long Island, to Jersey City and other 
pl aces in New Jersey, is fairly well disposed of  by the  
briuge anu ferries, but t h e  passenger traffic l en�thwise 
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of the islanu has presented a problem which has not 
been completely solved either by the ex isting s urface 
roads, the elevated roads, or the regular railways en­
tering the u p per part of the city. 

It is b u t  a few years since the  old time omnibuses 
which coursed up and down Broadway were d is placed 
by a horse railroad. w hich very speedily sho wed itself 
inadequate to fulfill the requirements. It was evident 
to residents, and even to vis itors, that B road way, being 
the principal thoroughfare. required better means of 
t ransportat ion than the horse cars. 

Among all the available systems applicable to Broad­
way, the cable system was sel ected as being the best 

[$3.00 A YEAR. 
\VEEKLY. 

and most practicable, since it provides larger and bet­
ter cars, a higher speed without noise or other n ui­
sances, and gives to the traveling public the space 
formerly occu pied by the horses. Furthermore, i t ren­
ders the street more wholesome and cleanl y. 

At the present ti me Broadway, from one end to the 
other, is a scene of great activity, as the building of the 
duplex system of  cab l e  road is progressing with great 
rapidity, and , great as the inconvenience is, it is hoped 
and expected that the advantages secured wil l more 
than compensate. The road being built  is 5'17 miles 
long, extend ing from the Battery to 59th Street. At 

(Continued on page 246.) 
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Ititttfifit Imtritltt. 
THE SHIPS WE WANT NOT THE KIND WE ARE 

I 

play a similar role in a coming war, ships to do such 
GETTING. work must have a l ike recommendation. The navy 

The statements made by Secretary Tracy respect- engineers, account ing for the lack of speed of those of 
ing the future necessities of the navy and the an- our new ships that promised to be so swift, declare it 
nouncement that his forthcoming report will recolll- impossible to get maximum speed out of engines unless 
Illend that no more unarmored cruisers like those of they are constan tly kept up to i t, that is to suy, con­
the white squadron be constructed have aroused stantly dri ven at full speed; the stokering maintained 
Illuch interest among naval officers. The Secretary is at maxilllulll efficiency, the engineers experienced in 
reported as saying : meeting obstacles and correcting defects . 

.. We need three distinct elasses of ships. First, If this  is the case, and no one can deny the reason­
bat t le ships such as the Massachusetts, Indiana, and able ness of it, the answer is that the thing should be 
Oregon will be when completed; second, fleet commerce done. Ships of t h e  commerce destroyer class should, 
destroyers like the New York ; and third, a large l ike the swift passenger vessel s, be kept driving away 
nUlllber of  small thousand-ton vessels for pol ice pur- at full speed in time of peace, to be prepared to 
poses. Our battle ships can figh t anything afloat. perforlll their proper service w i th precis ion if war 
There is noth ing in the Engl ish, Frellch, or Italian should come. T h ose who read the orders as they come 
navies that they cannot fight. As a matter of fact, the from the navy offi ce are aware that ships are con­
number  of vessels  in any of the foregoing navies that stantly being sent to cal l at foreign stations, and it is 
cou ld successful l y  oppose them are comparatively fe w. a fact that in all the regular squadrolls, North Atlan­
With a dozen such vessels added to our monitors for tic, South Atlant ic, Pacific. European, and Asiatic, 
harbor defenses, we could in our  own waters su cccss- the regular order is cru ising over an extenued track. 
fu l ly  withstand an attack from Great Britain herse l f. Thus a long cru is ing ground could readily be selected 
The New York is an armored cruiser. She is DOW for snch craft as commerce destroyers, when they were 
build ing at Crall'ps' yard at Philadelphia at a cost to not employed for emergency calls to far-away stations, 
the government of $3,000.000. Her purpose is to de- and i nstead of bu rning 75 or 100 tOilS of coal per work­
stroy an enemy's com merce. Four such ships dis· ing day with two-thirds speed, they might  be allowed 
tributed in various q uarters would put an effectual 200 tons, or enough to drive them al ways at max i mum 
stop to the depredation of as many fleets of ordinary speed. 
cruisers. She wi l l  have, in many respects, a wider Fast craft we wan t if we want any, and if the only 
field of usefulnest! than any other ship yet designed for means of keeping them fast is by constant pushing, let 
the navy." them be pushed for all t hat is in them. 

Small cruisers for police purposes, the Secretary says, - ,. I • 
can be q uickl y  constructed. Their crews are small , ELECTRICAL TRANSMISSION OF 300 HORSE POWER. 

they burn l ittle fuel, and their cost, exclusive of arma- If i t  is true, as eabled, that 300 h. p. gathered from 
ment, is  only a trifle in excess of $300,000 each. .. For the river Neckar is being delivered at the Frankfort 
ordinary police purposes, "  said Secretary Tracy, .. they exposition, 108 miles distant, in the form of electrical 
will be quite as effective as any of the heavier cru isers. energy and w i th a loss of only 25 per eent. i t  is an 
They carry eight 4-inch rifles and a smal l  subsidiary event of uncommon im portance and is likely to 
battery of rapid-fire guns. Where difficnlties arise awaken as much interest in other parts of the world as 
with small countries like Hayti, San Salvador, and at the chief city on the Main. It is more l ikely that 
Nicaragua, which have no navy, such vessels fi l l  there is some exaggeration in this statement, and yet 
every requirement, while the expense of  maintaining the presence of many expert electricians and the re­
them afloat is trifling  as com pared w i t h  that of the markable  care and cunning with which the transmit­
larger ships. At this time, too, we could use them i n  ting apparatus has been set up and operated leaves 
Ohina." room for the hope that an i mportant advance in the 

If the recommendations in Secretary of the Navy science of transmitt ing large parcels of power has been 
Tracy's forthcoming report are carried out, we are attaiued. We are told that the power is obtained from 
likel y to expend a large sum of money on what we a turbine placed in t h e  channel of the Neckar at Lau f­
don't want and unnecessarily to postpone the bui lding fen, driving a rotation current dynamo which converts 
of the type of ship we shal l be in most pressing need the energy i nto the form of a com bination of a]t.ernat­
of when we need any. The grpat. battleship of the ing currents. These cnrrents are next transformed iuto 
Massachusetts type, in wh ich he seems to repose so a current of  h igh pressure and small strength. It is 
much confidence, would not, in all probabil i ty, have transmitted through three thin bare copper wires of 
anything to battle with in case of war, uuless the ene- no more than four mm. diameter. These are strung 
Ill y should commit  the fol ly  of taldng to the high seas along ordinary telegraph poles. The  line pas�es 
to meet h er. The best th ing the  enemy could do wou l d  through Heilbronn, Jag�tfeld, Eberbach, Erbach. 
be to leave her alone, for she cou ld  do no harm,  u n less Babenhausen, Hanau. At the exposition this current 
coming up  with sOlllething as slow and cumbersollle as feeds 1,200 incandescent  l ights. runs a powerful rota· 
hersel f, in which case she would be only doing the tion current motor, a num ber of smal ler motors, a 
enemy a service to sink it. And what would such en- centrifugal pump supplying a waterfall 10 meters h igh 
terprises avail if the enemy was plyiug his ocean trade and Illuch other power-consuming apparat us. 
unmolested? The  purpose of deep-sea fighting here- We are not told how t h e  operators have overcome 
tofore was to prevent interference with com merce. the influence of that potent  d isturbance, t he Foucau lt  
But the most important commerce to-day is carried on currents, which. from the t ime of Marcel Deprt'z's 
in fast steamers, and in case of war would, in all prob- experiments at t h e  rail wa y shops of the Chemi n de 
abi l i ty, be con fined to this character of craft, which, it Fer du Nord in Paris  down to the present time, ha \'e 
may be said, is being more powerfully engined year by rendered futile all attempts at the economical trans­
year. What hope would there be of intercepting it by mission of large parcels of e lectricity over a long l ine. Price 10 cent. •. For !'Iale by all Dew�dt'aler8 
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any other now in practical usage, it was easily seen 
that the peculiar adaptabil ity of electricity for oper­
ating motors was being util ized to only a small ex­
tent. 

A self-contained motor without attendant wires and 

�titutifit �mtritau. 
greatly astonished when he found the office occupied. 
The dog was given a good drink of water and a loaf 
of bread, which latter was eagerly devoured, and at 
a subsequen t  d ate the dog was doing well, being ap-
parently little the worse for his fast. O. D. 

poles or charged rails or mains is  the want of the day. _ •• I • 
Perhaps thi8 is what the lIew Edison motor wil l prove I Can We Make It Rain., 

to be. As it  is  declared to be easily appl icable to I am not goi ng to maintain that we can never make 
Broad way and the Third Avenue it  cannot need such it rain. But I do maintain two propositions. If Wt' 
accompaniments, for no one knows better than Edison are going to make it rain, or produce any other result 
how impractical such a system would be. As it would hitherto unattainable, we must employ adequate 
req uire but a slight and inexpensive change of the means. And if any proposed means or agency is alread y 
tracking, it evidently needs no pendent arms in a slot .  familiar to science, we may be able to decide before­
N or is it l ike ly that so practical an inventor wou).d re- hand whether it is adequate. Let us grant that out of 
sort to an  exposed current transmitter with a metallic a thousand seemingly visionary projects one is really 
brush traversing it .  Yet the fact that it will require sound. Must we try the entire thousand to find the 
a change in the tracking would seem to indicate that one ? By no means. The chances are that n ine  h un­
it is not to be operated by either a primary or second- dred of them wil l  involve no agency that is not already 
ary battery. ful ly u nderstood, and may, therefore, be set aside wi th-

Whatever it may be, if it will run with speed and out even being tried. To this class belongs the pro­
certainty in all weather, demanding neither poles nor ject of producing rain by sound. As I write, the d aily 
overhanging wires, nor requiring an exposed con duc- journals are announcing the brilliant success of experi­
tor in the permanent way, it is urgent l y  wanted and ments in this  direction; yet I unhesitati ngly maintain 
can not CUllie too soon. that sound cannot make rain, and propose to adduce 

• , .  I • all nt'ce!lsary proof of my thesis. The nature of sound 
Seed FarJRs o f  the U nited States. is fully understood, and so are the conditions under 

According to Census Bul letin No. 111, the production which the aqueous "apor in the atmosphere may be 
of seeds as an industry has been for the first time made condensed. Let us see how the case stands. A room 
a subject of census investigation. This report is pre- of average size, at ordinary temperature and under 
pared by Mr. J. H. Hale, special agent, under the di- usual condi tions, contains about a quart of water in 
rection of Mr. Mortimer Whitehead, special agent in the form of invisible vapor. The whole atmosphere i s  
charge of horticulture. The material from which these impregnated with vapor in  about the sam e  proportion 
statistics are compiled was obtained direct ly from the We must, however, d istinguish bet ween this invisible 
seed growt'rs upon schedules prepared for that purpose vapor and the clouds or other visible Illasses to which 
and by personal visits of special agents to seed farms the same term is often applied. Clouds are not formed 
and dealers in all parts of the country. of true vapor, but consist of i m palpable particles of 

This i nvestigation included only such farms as were liquid water floati ng or  suspended in  the a ir. But we 
devoted to seed growing as a business, and did not con- all know that clouds  do not always fall as rain. In 
sider the large amount of field and garden seeds grown order that rain may fal l ,  the im palpable particles of 
as side crops on thousands of farms, which would water which form the cloud must collect into sensible 
greatly swell the aggregate yield of seeds, but would drops large enough to fall to the earth. 
not fai rly estimate seed growing as a special industry. T wo steps are therefore nect>ssary to the formation 
It will  be noted that seed growing has been carried on of rain; the transparent aqueous vapor in  the ai r must 
as a business in this country for more than a century, be condensed into clouds, and the material of the 
but that only within the past thirty years has it as- clouds must agglomerate into raindrops. No physical 
sumed large proportions. More than one-half the total fact is better established than that, u nder the coo­
number of establishments reported were started be- ditions which prevail in the atmosphere, the aqueous 
tween 1870 and 1890. This report shows that there vapor of the air cannot be condensed into clouds ex­
were i n  the United States in the census year 596 farms, cept by cooling. It is true that in our laboratories i t  
with a total of  169,851 acres, devoted exclusively to  can be  condensed by compression. But, for  reasons 
seed growing, of which 96,567?4' acres were reported as which I need not explain,  condensation by compression 
producing seeds. Of these, 12,905 acres were devoted cannot take place in the air. The coo l ing which re­
to beans, 1,268 to cabbage, 919 to beets, 10,219 to cucum- suIts in the formation of clouds and rain lliay come i n  
bel'S, 7 1  t o  celery, 15,004 t o  s weet corn, 16,322 to field two ways. Rains which last for several hours o r  days 
corn. 4,663 to squashes, 7,971 to peas, 5, 149 to musk- are general l y  produced by the intermixture of currents 
melons, 662 to rad ishes, and 4,356 to tomatoes. The of air of different temperatures. A current of cold air 
596 sef'd farms reported represent a total val ue of meeting a current of warm, m oist air in  its course 
farms, im plements, and buildings of $18,325,935.86, and may condense a considerable  portion of the moisture 
employed in the census year 13,500 men and 1,541 into clouds and rain, and this condensation will go on 
women. Two hund red and fifty-eight of these farms as long as the currentl:! continue to meet. In a hot 
are in the North Atlantic divison, with an average of spring day a mass of air which has been warmed by 
185 acres per farm. In the North Central division the sun, and moistened by evaporation near the su r­
there are 157 seed farms with an average of 555 acres face of the earth, may rise up and cool by expansion 
per farm. The seed farms in Iowa and Nebraska near the freezing point. The resulting condensation 
average 695 acres, several being nearly 3,000 acres in of the moisture may then prod uce a shower or thunder 
extent. squall. But the formation of c louds in a clear sky 

Prior to 1850 all the seed farms of the country were without motion of the air or change in the tem pera­
in the few northeastern States of the Union, Connecti- ture of the vapor is simply impossible. We know by 
cut and New York for more than half a century pro- abundant experiments that a mass of true aqueous 
ducing more seeds than all other States combined; and vapor will never condense into clouds or drops so long 
whi le  each has at present more seed farms than any as its temperature an d the pressure of the air upon it 
other State, the general westward tendency of all that remai n unchanged. Now let Ull consider sound as an 
pertains to agriculture has stimulated seed growing on agent for changing the state of things in the air. It is 
a very extensive Bcale in the central West and on the one of the COIllmonest and simplest agencies in the 
Pacific coast. There has of late been a feeling of de- world, which we can experiment upon without diffi­
press ion among the growers generally, who, previous cul ty. It is purely mechanical in its action. When a 
to 1883, made exceptionally fine profits out of the busi- bomb explodes, a certain quantity of gas, !lay five or 
neSB. and were thUB stimulated to establish more seed six cubic yards, is suddenly  produced. It  pushes aside 
farms than coul d  profitabl y  find market for their pro- and compresses the su rrounding air in all directions, 
ducts during the past few years. The general feeling and this motion and compression are transmitted from 
now is that prices must be advanced, or some method one portion of the air to another. The amount of 
of production be discovered whereby a greater yield motion diminishes as the square of the distance ; a 
may be secured at less cost of labor. simple calculation shows that at a quarter of a mile 

• ., . from the point of explosion it would not be one ten-
A Dog Lives Twenty·seven Days without Food thousandth of  an inch. The condensation is on ly  

o r  Water. momentary; it may last the hundredth or the tholl-
On the night of St'ptem bel' 27, 1891 . the janitor of sandth of a second, according to the suddenness and 

Parker Hal l ,  Manasq uan, N. J., went into the ticket violence of the explo�ion ; then elasticity restores the 
office to put away some old tickets, and was much air to its original eond ition, and everything is just as 
litartled at fee l ing something crawling about his feet. it  was before the explosion. A thousand detonations 
Upon investigation, it proved to b.e a dog, which waR can produce no more effect upon the air, or upon the 
in an extremely emaciated condition, and barely able watery vapor in it, than a thousand rebounds of a 
to crawl .  small boy's rubber ball would produce upon a stone 

The janitor alone has the keys of the place, and he wal l. 
is positi ve that the office nad not been unlocked since So far as the compression of the air could produce 
Septem bel' 1. As he could get in by no other way, the even a m omentary effect, it would be to prevent rather 
dog must have been shut up for twenty-seven days than to cause condensation of  its vapor, because it is 
without food or water. productive of heat, which produces evaporation, not 

There were only some old tickets and a cigar box or condensation. The popular not ion that sound may 
t wo in the office, and these were chewed into bits by prod uce rai n is founded principal ly u pon the supposed 
t h e  famishing animal. fact that great battles have been followed by heavy 

The janitor had been in the hall several times be· rains. This notion. I believe, is not confirmed by sta­

t ween the above dates, but heard 110 outcry, and was tisti('s; but, -.,hether it is or not, we can say with con-

fidence that it was not the sound of the cannon that 
produced the rain. That sound as a physical factor is  
quite insignificant would be evident were i t  not for our 
fallacious way of measuring it. The human ear is an 
instrument of wonderful delicacy, and when its tym­
panum is agitated by a sound we call it a "concus­
sion," when, in fact, all that takes place is a sudden 
motion back and forth of a tenth, a hundredth, 
or a thousandth of  an inch, accompanied by a 81ight 
momentary condensation. After these motiont al'e 
completed the air is exactly in the same condition as it 
was before. It is neither hotter nor colder ; no cur­
rent has been produced. no moisture added. It must, 
however, be added that the laws under which the im­
palpable particles of water in  clouds agglomerate into 
drops of rain are not yet understood, and that opinions 
differ on this subject. Experiments to dt>cide the 
question are needed, and it is to be hoped that the 
Weather Bureau wi l l  undertake them. For anything 
we know to the contrary, the agglomeration lUay be 
faci l i tated by smoke in  the air. If it  be really true 
that rains have been produced by great battles, we 
may say with confidence that they were prod uced by 
the smoke from the burn ing powder rising into the 
clouds and forming nuclei for the agglomeration i nto 
drops, and not by the  lUere explosion.-Pl'of. Simon 

Newcomb, in the North .Ame1 ican Review for October. 

Horses, Mules, and Asses on FarIns. 

Census Bulletin  103, prepared by Mr. Mortimer 
Whitehead, special agt'nt of the Census Office, gives 
statistics of horses, mules, and asses on farms of three 
or more acres, but not including this kind of stock on 
ranges, kept on holdings of leMs than t.hree acres, or in 
cities and villages. 

The figures of the tables show that in the States and 
Territories there were on hand June 1, 1890, 14,976,017 
horses, 2, 246.936 mules, and 49, 109 asses ; that in 1889 
t.here were foaled 1,814,404 horses, 157, 105 mules, and 
7,957 asses ; that there were sold in  the same year 
1,309,557 horses, 329,995 mules, and 7,271 asses, and that 
there died from all causes 765,211 horses, mules, and 
asses during the same period. 

Taking the whole country into consideration. the 
mule is not keeping pace with the horse as a farm ani­
mal; but the mule grows in favor and use in several of 
the Southern States faster than the horse. One rea­
son for the change in the Eastern, Northem. Central, 
and Western States is probably the fal l ing off in the 
profits of agriculture d uring the past decade, causing 
the farmer to economize in  many ways. The price of 
horses has held up better than of most classes of farm 
stock during the past ten years. A team of mares can 
do the farm work and raise a pair of col ts each year, 
so mares have taken the place of mules on tens of 
thousands of farms. 

Sti l l  the breeding of mules is a great industry, found 
largely in Missouri, Kentucky, Tennessee, and Texas, 
with a considerable development in Kansas, Cal i fomia, 
Ill inois, Arkansas, Mississi ppi, A labama, and North 
Carolina. Under the diversified system of agricul ture 
rapidly spreading in the South the breeding of horses 
and mules is growing in favor, and cannot fai l to add 
largely to the material wealth of that section. 

The hardy little burro has advantages over both horse 
and m ule, and in some sections count up into the thou­
sands. notably i n  New Mexico, Californ ia, and Colo­
rallo. Census figures show that on the ranges of New 
Mex ico, in 1890, there were 13, 074 of these useful crea­
tures employed as pack animals for transportation. 

The breeders of .. jack stock " are mainly located in 
Tennessee. Kentucky, Illinois, Colorado, Missouri, 
Texas, Louisiana, and Alabama. 

The jack stock imported into this  country comes 
main ly  from Spain, France, Italy, and the islands of 
Malta and Majorca. The best animals sell as high as 
$2,000 and $3.000 each. In the Poi teau district of 
France, not larger than most of our counties, statistics 
show that in a single year 50,000 m ares were bred to 
jacks, and the yearly export of young mules amounted 
in value to between two and three mil l ions of dol lars. 

Cheap Reservoirs. 

Mr. C. D. Durban says that the cheapest reservoir 
that a lIlan can build on his land for retaining water 
for irrigation purposes is a tunnel run into a hill .  An 
open reservoi r in  a canon or other suitable place will 
lose one-t.h ird of its water dur ing the summer from 
evaporation, while in a tunnel  there is no loss. A 
slIlall spring wiH supply a tunnel with sufficient water 
for many purposes. He has i l l ustrated this in a prac­
t ical mal}ner. On his own land at Mesi l la Val ley he 
ran a tunnel thirty-five feet long into a hi ll ,  i n  so 
doing tapping a spring;  this tunnel he dammed up, 
leaving a space thirty-five feet long and the size of the 
tunnel, which is about five by six feet. to be filled with 
water. The water he carried to his house in pipes and 
we observed that i t  suppl ied his d wel ling, another 
near by. his barn and d rying house for raisins, as well 
as irrigated quite a space devoted to flowers for a gar­
den. He says that the tunnel is the cheapest and best 
form, and that for each dollar expendt'd one can obtain 
a space equal to twenty-five cubic feet. 
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The " Faure" Patent in (iermany. ! of Berl in. previous to the announcement of Faure's THE SUABIAN HARVEST FESTIVAL. 
The Suab ian harvest festivals take place i n  America 

juring the latter part of September. and are similar to 
those held by the Suabians in  Germany, Suabia. or 
the kingdom of Wllrtem berg, lies in  the south west 
augl e  of the German empire  and is a great agricultural 
country. About 100 years ago the king of Wu rtemberg 
ordered a day in each year to be set aside for these 
festivals , and the 26th of September was chosen. Vege­
tables and fruits from al l parts of the country are 
orought in and made into columns and arches, the dif­
feren t  designs and colors made of the vegetables and 
fruits giving them a beautiful appearance. They also 
have numerous games, such as the hare h unt, climbi n g  
�he pole, sack races, etc. 

The Suabians in this country have formed themselves 
mto mutual benefit societie�, and also hold these festi· 
vals  in the various parks in  the large ci ties. Our 
sketches i l l ustrate the Suabian harvest monuments as 
erected in Caledonia Park, Jersey City, N. J. , in Sep' 
tember last. The vege­
table monmnents erected 
were from 30 to 40 feet i n  
height. A pole, ahout 8 
inches in diameter, runs 
from the ground to the top, 
and around th is  is built a 
circular shaft. The base 
of the monument is about 
14 feet square, and is made 
into four steps, taperi n g 
liP to the t op. where a box, 
6 feet square, made o f  
heavy material i s  fastened. 
The pole runn ing  th rough 
the circular shaft projects 
down below the base about 
10 feet, An 8 inch hole 
running through the  top 
and bottom of the box, 
through the base to the 
ground. through which the 
pole runs, keeps the shaft 
in  posit ion. The shaft is 2 
feet in diameter at the top 
and 4 feet in diameter at 
the bottom, and the entire 
col umn is made of wood , 
The designs are first laid 
out with chal k ,  and, be­
gin ning at the top, the 
vegetables are nailed on, 
covering up the woodwork 
from v iew, and gi v i n g  the 
appearance of  a soli d vege­
table column. Six, eight, 
an d ten penny nails are 
used to the number of 
three kegs, and twenty-five 
barrels of vegetables and 
fru i ts w i l l  barely COVer one 
of these mon uments, mel· 
ons, pumpkin�. and the 
l arger vegetables being 
placed about the steps or 
base of  the column. The 
designs and colors are 
beauti ful to look at, The 
time consumed in nailing 
on the vegetab les is about 
three days. 

The following extract is taken from the Berlin i patent, was sh own by the couu�el for the defendants, 
Borsen Co'urier of September 11: A �ase which for engineer and patent. at t.orney Pieper, of Berlin,  to be 
SO llle time past has aroused much interest in the elec- in each separate instanctl inaccurate. III li ke manner, 
trical world came u p  for decision before the Nullity the alternative plea advanced by the pJain tiff�, to the 
Department o f  the Imperial Patent  Office. The Joint effect that the only point which could be held to be 
Stock Accumulator Company, of Hagen, in West- protected by the patent was a layer supplied by means 
phaJia. is the holder of a l icense in  respect of the pa· of  3 ,  brush in con nection with partit.ion walls, was 
tent granted in 1881 to Camille Faure for the produc· shown to be quite unsupported: it was, on the coo­
tion of accumulat.ors. The extraordinary su ccess at· trary, proved that neither the specification nor the 
tained by this  industry, both in this country and claims of the patent contained anyth ing which was not 
abroad, led last year to the conversion of the original capable of practical realization, proof being advanced 
company into a large joint stock undertaking, in in support of this view to the effect that over twenty 
wh ich. among others, the Allegemeine Elektricitats mill ions worth of accumulators cons t ructed 011 Faure's 
Gesel lschaft and the firm of Siemens & Halske be- system are at this  moment employed for purposes of 
came i nterested to a very considerahle extent. On the lighting and transport, and attention being drawn 
other hand, this very success led,  especially in Ger- to tile fact that the only motive wh ich could be sug. 
many, to attem pts at evasion  of the rights patented gested for the desire of the petitioners to annul  the 
by Faure, and the Accumulator Company found them- patent must be to their wish to �hare in the advantages 
selves obliged to defend actions both in the civil and secured by i t. Indeed, the circumstance that they 

follow Faure's abuve men­
tioned speci fication by ap­
plying th e  layer for the 
collection of electricity on 
the electrodes, proves con­
clusively that Faure had 
given clear and precise in­
st.ructions  for the prod uc­
tion of accu mulators. The 
fact that the form of the 
conductor employed for 
the reception of the active 
layer used to store the elec­
tricity was a new one did 
not in any way j ustify the 
petitioners in  the previous 
application of  such a layer 
of  active mater ial to p lates 
other than those fi rst of 
all employed by Faure in 
the case of such active lay­
ers. The Imperial Paten t  
Office admitted the force 

of these arguments by 
granting  the demand of 
defendant's counsel that 
the appeal lodged by the 
petitioners should be d is­
allowed, thereby declaring 
the validity of Faure's 1881 
patent to be u nconditional. 

••• 
Stopping Hor"es by 

Electricity. 
A successful trial of 

lhese festivals last th ree 
,r four days. there being 
each day numerous games, 
such as cl im bing the pole, 
the school master, sack 
races, an d  a hare hunt. 
There is an o ld  story in  
connection with  the hare 
hunt, which runs as fol ­
lows: A simple Swab went 

THE SUABIAN HARVEST FESTIVAL-MONUMENT OF VEGETABLES. 

stopping a runaway team 

was witnessed by a large 
crowd on Mich igan Ave­
nue, Chicago, recently. 
The experi ment was un­
dertaken b y  Mr. Hal son, 
of  the Halson Electric 
H arness and Supply Com­
pany, of Chicago. After 
placing a set of his patent 
harness on a span of h igh­
spirited borses, he h itched 
them to a new top buggy 
and connected the l ines to 
wires runn ing  from under 
the seat. He then took a 
seat in the buggy and gave 
the h orses two slashing 
cuts with the wh ip. They 
immediately started doVl n 
tbe street with every ap­
pearance of a genuine run­
away. Suddenly both ani­
mals reared i n  the air, 
danced frantically for a 

out into the woods one day, and, being very much 
frigh tened by a strange animal, he ran back and told 
a great story to his six companions about the animal 
he had seen. He described it as being something ter­
rible, and greatly frightened them all. They fi nally 
decided to go out and see what it was, each one urging 
the other to go first. One of the number happened to 
have a big pair Qf boots on, and the others induced 
him to go fi rst, providing h i m  with a big spear. The 
animal, when found and killed, proved to be only a 
hare. 

TheRe monu ments cost between $400 and $500 each .  
After the festival is over the column is put  up at  auc­
tion to the hightest bidder, b u t  the nails spoil most of 
the fruit, and the receipts from such a sale are usually 
only from $8 to $10. 

,. ft ... 
To remove rust stains from n ickel plate. grease the 

rust stains with o i l, and after a few days rub thor­
oughly with a cloth moistened w ith ammonia. If any 
spots still remain, remove them with dilute hydro­
chloric acid and polish with tripoli. 

criminal courts against the firms of the Berl i n  Accumu­
lator Company, Correns & Co. , De K hotinsky, Geln­
hausen. and Gottfried Hagen, of Cologne on  Rhine. 
These firms in turn combi ned t ogether w ith a vie w  to 
obtaining the right to employ Faure's pa tent w ithout 
charge, and instituted a suit for the nul l ification of 
the rights secured by Faure's patent. This suit came 
on for decision before the Im perial Patent Office. All 
motions made by the petitioners for annulment, in 
order to  obtai n  a postponement of the case, the i nsti­
tution of experiments, hearing  of witnesses both i n  
this country and abroad, were d isallowed by t h e  IIIl­
perial Paten t  Office, it being decided th at sufficient. 
material was already before the court on  which to give 
a decision. The assertion advanced by counsel for the 
petitioner, Dr. Haberlain, patent attorney of Berlin ,  
namely, that accumulators similar to those patented 
by Faure were already perfectly familiar to experts in 
consequence of published writings of Plante, Kirch­
hoff, De la Rive and Brush. and from a combinati on of 
publ ications of the p ublished writi ngs of Prof. Stock­
hardt and Dr. List, and the experiments of Dr. Aron, 

moment, throwing their 
heads viciously, and came to a dead standstill.  

Mr. Halson then jumped out and described the man­
ner in wh ich the horses were stopped. By means of a 
small battery and coi l in the carriage, a system of wir­
ing  through the harness, and the  pre�sure of a conve­
niently located button, a m i l d  shock is given the horses 
from the bit. The strange sensation ind uces them to 
back away from a seemi n!t attack in front, and thereby 
causes them to immediately stop. The shock is not of 
sufficient strength to injure the an imal in the ieast, 
but it is enough to check any horse.-Electl'icity. 

••••• 
Ne,v Cunard Steamers. 

Referri ng to the progress of Clyde shipbu ilders, The 
Engineer, Lou don, states that the most import,ant of 
recen t orde rs is  that reported to have been booked by 
the Fai rfield Company, Govan, for the construction of 
two new steamers for the Cunard Company, to run be­
tween New York and Liverpoo l. It is stated these 
boats are to be of 12.000 tons capacity. speed at sea to 
be guaranteed at 22 knots per hour. Sucb vessels, on 
a spurt, could probably make 24 knots. 

© 1891 SCIENTIFIC AMERICAN, INC.



OCTOBER 1 7, 1 89 1 .] Jtitutifi t jtUtri tnn. 
A SIMPLE AND EFFICIENT GRAVITY HOIST. ends. and their lower ends are provided with integral 

The apparatus shown in the i l l ustration is  especially or attached tongues. In erecti ng a fence, the tongue 
adapted for use i n  s i n king deep wells and shafts, and on the lower flnd of a section post i s  placed in  one of  
may be employed in elevating and d isposing of  material the slots of  the plate on the bed-beam nearest the main 
taken from mines, and for many s imi lar uses. It has post, and the upper end of the post is connected with 
been paten ted by M r. Wi l l iam J. C. Doyle ( box 874), the top of the mai n post by a staple, the cap being  first 
Aspen, Col. The drums or windlasses of the appara- swung to one side, and when the staples have been 
tus are carried by two shafts geared toget her at their forced down into place the cap is carried over them, 
i n ner ends, each shaft carry ing  two drums, one of preventing their withdrawal. If  the ground is slan t­

DOYLE'S GRAVITY HOISTING APPARAT US. 

ing or u neven, the end post of the 
section may be placed in  one of  the 
other slots of the bed-plate, and where 
another fence i ntersects the first ol le  
at an angle the end post of  the  di­
verging fence w i ll be placed in  one of 
the other apertures. It wil l  be seen 
that a section of this fence can l>e 
eas i ly  removed to make an opening  to 
an inclosure, whi le the whole fellce 
can be quickly taken down and set up 
again. 

• • •  
Co ncrcte B uildings. 

The mem bers of  the Tech nica l  So­
ciety of  the Pacific Coast lately went 
to Palo Alto on the invitation  of E. L. 
R,w80me, who has nearly completed 
two large concrete buildings for the 
Leland Stanford, Jr. , University. One 
of these is  the girls' dormitory. The 
larger one is the m useu m  bui ld ing, 
and is the finest piece of bui lding con­
crete work yet done in this vicinity. 
The structure is absolutely fireproof, 

which is larger than the other. On the sIllal ler d ru m s  I a nd intended also to be earthquake-proof. It is 
are wound the ho j " t i n �  ropes, which pass over p u l l e ys b u i lt o n  the system patented b y  Mr. Ransome,  so 
011 a shaft in a s u i tab l y  constructed frallle, and are as to be a homogeneous strncture as to walls and par­
connected with the buckets traveling in the wel l or  t i t ions, t here being no joints. Twisted iron rods are 
shaft,  the arrangement being such that when one used for additional strength where necessary. The ce­
bucket descends the other one rises, and 'viee versa. IlJent  is m ixed i n  the Ransome patent mixer and ele­
On the larger drums Itre wound cables con nected w i t h vated to points where used. A large force of wen has 
cars trave l ing i n  opposite d i rections on i n cl ined tracks, been at work on this building for some tillle and it is 
t h e  cables and the ho ist ing  ropes being so arranged ,  n o w  almost complete. Even the interior arches and 
relatively to each other, that when an em pty car is at cei l ings are of concrete. 
the upper end of the incl ine  a fi l l ed bucket w i ll also be The stair ways are made of concrete, and these will  
at the top o f  the shaft, in position to be con venient.ly be covered with warble steps. The hall ways wil l  be 
em ptied i n to the car, the down ward travel of  each fi n ished i n  marble over tbe concrete. There is no wood 
fi l led car alon g the incl i l led road exerting a pul l on anywhere in the bu i ld ing, the window fralll es, etc. , 
one of the ropes on the large drums to eause a fil led being of metal. The exterior is furnished with a 
l>ucket to be raised, wh i l e  at the  same t i me an empty SUJOoth coat of cement to resemble brownstone. The 
car is drawn up and an empty bucket let down. A heavy columns of  the e n t rances are, like the main 
brake band is provided for each shaft, operated by a stmcture, of  concrete, and the statuary to surmount  
l ever convenient ly  arranged, and ,  that the two shafts t he bui ld i n g  is mould ed of  the same material . 
Illay be readi ly  d i sClonnected, for len gt h ening or short- Th ere are two concrete b u i ld i ngs now and others are 
ening the cables or other purposes, their inner bearings to fol low .  They were bui l t  by contract by Messrs. 
a re fitted to sl ide, and are each connected by a l i n k  Ransome & Cushi ng in an e xceedingly short space of 
with a lever pivoted on the frame, by means o f  wh ich t ime. Stone bu i ld i ngs of equal d imensions would 
the bear ings way be moved to d isengagp the gear have t aken t h ree or four t i mes longer to construct. 
wheels. The cons truction is very simple, and the _ • _ 
hois t ing  work is a l l  th e t ime under the control of the A PORTABLE HOIST FOR HEAVY ARTICLES. 
operator.  A hoisting mach ine designed to travel on  rai ls, for 

• ' .  • con venien t. l y  l i ft ing heavy articles to and from cars, 

AN INEXPENSIVE PORTABLE FENCE. ships, warehouses, yards, etc . ,  is shown i n  the accoIll-

The fence shown  i n  the accom pa n y i ng i l l ustration pany ing  i l lustration , and has been patent.ed by M r. 

is designed to be staunch, durable, and of inexpensive Ed. B u rns, Superintendent o f  the Berl i n  and Montello 

HARRIS' PORTABLE FENCE. 

Gran ite Co. , works at Montel lo, Wis .  The mach ine  is 
emploYAd i n  handl ing all  s izes of stone to and from the 
stone cutters, and is said to have flroved i ts superiority 
to any kind of traveler hoist or  previous means em­
ployed i n  this k i n d  of work. Central ly  on a platform 
car is a plate on which turns the base of  the hoist, the 
ba'e having a down ward ly extendi n g  pivot passing 
through the plate and hav ing a n ut at i ts lower end 
abu tt ing against the under side of thA platform .  On 
the base are  lugs in  which is pivoted the lower end of  
the boo l ll ,  as sh own also i n  one of the smal l views, t.he 
boom havi ng, j ust i n  
advance o f  i ts piv­
otal point, a short 
foot or braClket in  
which are journaled 
rol lers adapted to 
travel on 9, ci rcular 
track. The hoisting 
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projects, to prevent the car from upsetting or leaviug 
the rai ls, when a heavy article is  be ing l i fted. One of 
the ;;mall figures represents a special  device to hold the 
car to the rails. It consists of an arm fastened by a key 
to the car t imbers, the lower end of the arm being 
formed into a hook to engage one  s ide  of  the  head of  
the rail, the other s ide being engaged by a h ook piv­
oted to the arm and locked in  place by a wedge. The 
boom and hoist ing drum can, with th is i Illprovement, 
be read i l y  t urlled i n  any direction, carrying the load 
with ease and perfect security, while the construction 
is s im ple and durable. 

A BINDER FOR PAPERS, MAGAZINES, ETC. 

This binder, which has been patented by Messrs. 
J ames F itzpatrick and John Ring, is designed to pro­
\' ide  a convenient means for removabl y  securing 

papers, pamphlets, etc., with i n  permanent covers, the 

device being of very simple and durable construction. 

The cover has a flexible back, centrall y  in which an 
auxiliary back is secured by means of rivets, the aux­
i l iary back comprisi ng two rigid side board sections 
and an i ntermediate section, united by any approved 
form of h inge. When the sides are of pasteboard 
or si milar material ,  covered with canvas, the fabric 
may be cont inued from one side to the other, thus 
forming a flexible intermediate portion. In each side 
of  the auxil iary cover, at the ends, is a series of  eye­
leted openings, through which cords are run longi-

FITZPATRICK AND RING'S BINDER. 

tudinally across the inner face of each :side, the cords 
bein g  simply looped upon the under face of the sides 
of the cover at both ends. Wire may be used instead 
of an ordina ry cord if preferred, and attached to each 
strand or cord, at top. and bottom, is a two-leaved tab, 
a sleeve un iting the leaves, where by the tabs may be 
sl id  up and down on the cords, to accommodate 
pamphlets or papers of d ifferent lengths. The leaves 
of the tabs are covered on their outer faces with muci­
lage or  other ad hesive, and the paper or pamphlet to 
be i ut roduced i nto the binder is opened in the center 
and passed half way under one of the cords, when the 
tabs are cemented to the central leaves, the paper 
t:>eing thereby re-enforced at the top and bottom ed ges, 
while the inserted pUbl ication is held in  the pos i t ion 
in  which i t  is placed. 

Further particulars with reference to this i m prove­
ment may be obtained of  Mr John Cassidy, Nos. 221 
to 225 Fulton Street, New York Ci ty. 

• e e l " 
To make a good sticky fly paper, mix b y  heat 3% 

ounces raw l inseed oil ,  1 pound resin, and add 3% 
ou nces molasses. Apply to paper while warm. 

constmction,  and capable of being quick ly  and easily chain. pass ing over 
set II p on  even or u n even ground .  I t  has been paten t ed the pul ley on the 
by M r. Charles E.  Harris, of Brandon,  Mani toba, Can- 0 u t e  r end of  the 
ada. The post from which the fen ce sections are sup- boom, is wound or 
ported is secnred to a block or plate attached to a bed- un wound f r o  m a 
bealll , beveled under at each end, and having end hoisting  drum of any 
aperture� i n  w hich a hook m ay be inserted for conveni- approved construc­
ence in movi n g  the beam over the ground.  The block t ion on the base of 
or plate on the  bed-beam h as near each end a series of the hoist. On the 
�lots  and cen tral apertures, each adapted to recei ve a under side of the 
tongue on the lower end of  a post of a rai l section. The platform,  near each 
body section and the bed-beam section of the post are end, are guideways 
connected by braces, and the top o f  the post has three adapted to support 
or more triangularly arranged recesses, and is covered a beam, which may 
by a metal  plate with apertures corresponding to the be drawn out to rest 
receSHes, there being arran ged upon the plate an angu- on blocks, the  beam 
lar cap mounted to swing horizontal ly.  The fence sec- being extended to 
r i o ll s  may be m ade in any approved manner, but the that side of the car 
end posts of each section have recesses in their upper on which the boom BURNS' FORTABLE HOISTING MACHINE. 
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DR. 1. W. CLOWES' IMPROVEMENTS IN DENTISTRY. 

Our present engravings illustrate a notable improve­
ment in the art of dentistry, of which Dr. J. W. Clowes, 
of 667 Fifth Aven ue, New York City, ig the author. 

The object of the invention is to provide a simple 
and effective means by which missing teeth may be 
artificial ly  restored, and broken, loose, and dilapidated 
natural teeth may be preserved from decay and helped 
to become m utually supporting to each other. 

The invention consists in fill ings inserted in cavities 
in approximate fuces of contiguous teeth, said fillings 
resting d i rectly u pon the gums, and being formed of a 
single body of material connect ing the teeth so that 
they m utually support each other. It also consists in 
fillings of plastic material inserted in cavities in ap­
proximate faces of the teeth and extending between 
and across the teeth and down upon and closely con­
tacting with the gnms. 

The plastic material which the author has so far 
found to be best adapted for the purpose of his inven­
tion is the ordinary d ental amalgam; but he does not 
limit. himself to this m aterial, as any other suitable 
plastic material may be used which sufficiently hardens 
and solidifies after it is put in place. 

Our engt'avings are taken from a recent  case that oc­
curred in Dr. Clowes' practice. Fig. 1 shows the con­
dition of the patient's u pper teeth prior to treatment. 
It will be noticed several of the most im portant teeth 
are gone, and the task Dr. Clowes sets for himself, in 
such cases, is to restore to 
the gums the miss ing den­
tures, the use of plates 
being avoided. 

Cavities in  the contigu­
ous teeth, shown at the left 
in  Fig. 2,  are excavated 
and prepared for receiving 
fil l ings in the usual way 
with u n d e r c u t  s a n d 
anchorages to insure a fi rm 
hold of the fill ing in the 
teeth, and the plastic ma­
terial, such as amalgam, is 
inserted in the teeth, so as 
to fill the cavities and the 

j'titnfifi t �tutritan. 
the usual manner, and the plastic filling is inserted, so 
as to close the cavities and conform to t.he contour of 
the natural teeth, and the material of the cl l ing is, as 
before described, moulded firmly u pon the gum between 
the teeth and is made to close the spaces between the 
teeth and form a body of the fi l l ing material which ex­
tends contin uously through the teeth and along and 
upon the gum between the teeth,  t.hus locking the 
teeth firmly together. For the further strengthening 
of  the teeth and to further assist in  locking them 
together, a hooked bar, similar to that already de­
scribed, is inserted in the outer teeth of the series, and 
the filling is pressed u pon and around the bar as in 
the other case, which thus becomes inclosed with in the 
filling and adds strength thereto, as before described. 

In the case of absent front teet h ,  grooves are made 
in the backs of the adjacent natu ral teeth, and a bar 
is inserted therein, extending from tooth to  tooth. 
Artificial teeth, grooved at the back, are fitted to the 
bar, and the grooves are closed with the plastic fill ing, 
which thus incloses the b'lr and locks both the natural 
and the artificial teel;h  toger her in the firmest man­
ner. This is illustrated in Fig.  3. which is all in verted 
interior view of the pat ient '� mouth, after the entire 
work has been completed, the dark, shaded portions 
representing the improved fillings. Fig. 4 i l l ustrates 
the external appearance of the patient's teeth after 
treatment by the Clowes method. The con trast be­
tween Fig. 1, which shows the original condition of the 

us for such accommodation, by bearing enormous 
crops of fine, luscious fruit. These specimens are 
trained vine·like up the rafters, and the bearing shoots 
allowed freedom to festoon and hang down-a grand 
picture in green and purple. We fiud a kind of long 
spur-pruning answer well for them. Fertilizing the 
blooms is also nece8sary to secure a crop, and we shade 
l ightly when in  bloom (if planted in  a sunny aspect), 
to prevent the reproducti ve organs from burning and 
drying up before fructification takes place. Moderate 
heat is suitable, and water rather sparingly until  a full 
set is insured. when, if the soil is well d rai ned, ample 
supplies of both liquid manure and clear water alter­
nately must be given them unstintingly to swell u p  
heavy crops. T h e  only insect pest that we find a t  all 
tl'Oubletlome is thrip, fumigating being the antidote. 
To summarize the mode of culture : 1. Plant in l ight., 
well drained soil. 2. Grow on in moderate heat. 3. 
Confine the roots within reasonable limits. 4. Fertilize 
the blooms for a crop. By so doing, succe8S is  a cer­
tainty I believe. I may add that several American 
gentlemen who visi ted here last spring and others 
have commenced experi menting in cultivation of the 
edible passion flower out of doors i n  the Southern 
States and elsewhere, with a view of growing it  for 
export, etc.-J. Roberts, The Gardeners' Magazine. 

• . e  I • 
Recent Tests of Nickel Steel Armor Plates. 

Experiments made on October 12 at the An napol is  
proving ground have agai n 

Fig. 2. 

confi rmed the superiori ty 
of  n ickel steel over ord i­
nary steel for armor plates. 
The tests were made to de­
termine the value of n ickel 
steel for a protective deck. 
The targets were made of 
two superposed 1% inch 
plates, placed almost hori­
zontally, presenting angle 
of  only 2° to the line of fire. 
A 6 inch rifle was used, 
with a 100 l b. armor-pierc­
ing projectile. 

Fig. 1. 

When fired at the target 
of ordinary steel, the tar­
get was p e r f o r a t e d, 
and the projectile, which 
was b r 0 k e n, p a s s e d  
through both plates and 
through two feet of wood 
and eight feet of earth 
cOUJ posing the backing. 
The velocity of the projec­
tile was 1 ,780 feet per 
second. When fi r e d  a t  
the n ickel steel target, the 
velocity of projectile was 
1 ,8n feet, but it glanced 
off .�le  target without rup-

space between the teeth, 
which amalgam is also 
moulded upon the surface 
of the gum between the 
teeth, so as to press firm l y  
thereon between t h e  teeth,  
and the plastic material of  
the fil l ing is shaped to con­
form to the nat ural con­
tour of the teeth, but with­
out actual division of the 
filling material between 
the teeth, the filling when 
completed appearing as 
shown in dotted lines at 
the left of Fig. 2. When 
the material of the fi ll ing 
1I0l idifies and hardens, the 
teeth will  be rigidly con­
nected and locked togeth-

Fig. 4. 
turing either plate, but 
was itself s m  a s h e d  t o  

DR. J. W. CLOWES' IMPROVEMENTS IN DENTISTRY. 
pieces. Us effect on the 
target was a small  crack 5 
inches long in oue plate 

er, so that they cannot spread apart, and the fill ing 
wil l  be in  close contact with the gums and will com­
pletely close the space between the teeth, so that 
food can not enter between the teeth or between the 
fi l ling and the gum. By this method of locking the 
teeth together, if before treatment one of the teeth 
should be loose, as is frequently the case, it becomes 
locked to the sound tooth and is held firmly in its 
proper place. 

When the natural teeth are absent between two 
decayed teeth, having cavities in adjacen t  places, as 
shown at the right in Fig. 2, the said cavities are pre­
pared for receiving plastic fillings in the usual way and 
the fill ings are inserted, and the body of plastic ma­
terial of which the fill ings are formed is extended in 
one body across the space between the two teeth and 
moulded and firmly pressed upon the face of the gum, 
connecting the teeth, as shown in Fig. 2, and forming 
a rigid body of material, which, in addition to this use 
as a support and connection for the teeth, may be used 
for the purpoRe of mastication, and this material may 
be moulded or carved in imitation of natural teeth, as 
shown by the dotted l ines i n  Fig. 2. This body of ma­
t.erial is firmly locked to the teeth, and formE', not a 
bridge, but a causeway between the said teeth. 

In forming the fill ings care is taken to mould them 
firmly u pon the gums, so as to form a perfect .on tact 
therewith. The gum is thus made partly to sup port 
and to carry the prolongations of the fillings of the 
teeth, while the close contact of the teeth with the gum 
and the natural ly elastic or expansive qual ity of the 
g-U IIl operate to exclude and expel particles of food or 
del eterious matter from between the gums and the 
plastic fil l ings that are kept in  contact with the gums. 

In the example of three adjoining decayed teeth, 
which i t  is desired to fill and lock firmly together, the 
cavities are excavated in the form of grooves extend­
ing through the teeth and the cavities are prepared in 

patient's dentures, and Fig. 4, showing the completed and an indentation between 3 inches and 5 inches deep. 
work, is very striking. The demonstrat ion of the superiority of n ickel steel 

In discovering the peculiar use and application of over ordinary �teel for arlllor plate suggests t hat it 
amalgam, as herein set forth, a grand stride has been m ay have other val uable uses in the arts. A wide 
made in dental science. That any foreign substance field for metal lurgical research is  here afforded. In 
could be presserl and i lllmovabl y fixed without irrita- this connection i t  seems strange that the world has 
tion upon so delicate a tissue as the human gum has 'waited so long for the d i�covery of the quali ties of 
heretofore been consirlered impo�sible and uu worthy of n ickel steel to  be made. For more than twenty years 
professional consideration; but thorough and long- the open hearth steel process has been i n  successful 
continued tests have proved the practice to be highly use, producing the purest known varieties of carbon 
beneficial and preservati ve ,  We UJay add that Dr. steel, and d uring all this time it would have been an 
Clowes is one of our ablest and most experienced den- easy matter to make experiments on alloying this �teel 
tal practitioners, and that further information respect- with other elemen ts, and to determine the physical 
ing the subject we have presented may be obtained qualities of these alloys; yet it has been only with i n  a 
from him. year or so that such experiments have been seriously 

• , • , • attempted. Duri ng these t wenty years, m illions of 

The Edible Passion Flower. money have been �pent in Europe in the manufacture 
(Passijlora edulis). of compound armor plate, viz. , wrought iron with a 

Considering the merits of this excellent fruit, the steel face, all of wh ich has now to be abandoned i n  
ease with which i t  (lan be grown, its ornamental pro- view o f  the superiority o f  nickel steel, whi le the m uch 
perties in leaf, flower, and fruit, its adaptability for si lllpler method of making a steel plate with a simple 
planting in almost any aspect-in sun or shade-and alloy has remained undiscovered. The time is ripe for 
its freedom from insect pests, it is astonishing that it further researches into the  qualities of other alloys of 
is  not much more extensively cultivated for the sake of steel. There are un limited possibil ities of the dis­
its fruit, which makes a valuable addition to a dessert. covery of valuable qual i ties i n  numerous al loys yet un­
We have been for years growing it here for this pur- tried ; and i t  should be a matter neither of great diffi­
pose, and have it planted on the back walls of the culty nor of  great expenlle for any open hearth steel 
vineries, which, in most instances, un fortunately, work!> to make the experl meuts which may result in  
are left unfurnished with anything either orna- such discoveries -Eng. and Min. Jour. 
mental or useful-bare, glaring, whitewashed walls. • ' . '  • 
When planted in moderately light and not over.  A Stoker's Expla n a t i o n  of t h e  Steam Engine. 

rich, well-drained soil , with the roots con fined . . This 'ere furnace, gen'lmeu, heats that 'ere water, 
within reasonable l imits to check over· luxuriance of i "nd that 'ere water is i n  this 'ere biler ; and that there 
growth, we find that this passion flower thrives and i pistern rod is moved up and down by the steam from 
crops well, even in such unfavora ble positions ; but I t h is 'ere biler; and them 'ere pisterns acts u pon them 
our demand far exceeding the supply from these, we I rods, which turns the axles of the paddles, and the 
have devoted , in addition, a house (an old pine  stove) paddles the i r  selves in consequence." -From Pickwick 
entirely to several plants, and fuJI well do they repay I Abroad, by G. W. M. Reynolds. 
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Alleged Power oC Mental Itnpresslons. 

To the Editor of the Scientific Ame7'ican : 
Being a constant reader of your journal, I wish to 

state that your item i n  issue of August 15, . .  Power 
of Mental Impressions ,"  is totally w rong. The patient 
noted was anresthetized by rapid inhalation. I am a 
dentist, and h undreds of times I have drawn teeth ab­
solutely without pain, sometiIllp.s by putting the in­
haler to the mouth and sometimes simply directing the 
patient to brea�he rapidly for one minute while the 
tooth is extracted. 

the year. While there are conditions which would pre- ' Reading, where the high speed was made which has 
vent the common adoption of a 90-mile an hour speed, called forth these comments. The engine which made 
yet it  is possible to so improve the permanent way and this fast time had the following dimensions of ports, 
the coupled locomotive as to make such a speed per- outside lap, and vah'e travel : Cylinders, 18% inches 
fE'ctly feasible. in  diameter by 22 inches stroke ; steam port!!, 134" inches 

It  will be noted that this fast time was made with by 16% inches ; exhaust ports, 16% by 334" inches; 
locomoti ves having parallel rods, and as this i8 essen- travel of valve, 7 inches; outside lap, 1% inches; in­
tially a feature of American locomotives, it would ap- side lap, zero; diameter of dri vers, 68% inches; weight 
pear t hat our engines are well adapted for high speeds, ou drivers, 64,400 pounds; weight on truck, 31,800 
and we shall not be compelled to resort in the future pounds ; total weight, 96,200 pounds. 

More frequently I saturate a small bit of cotton or 
paper with a drop of cologne and direct the patient to 
breathe as rapidly as possible, when extraction is  en­
t irely without pai n. A lso applied to opening and ex­
tracting nerves in  teeth for immediate filling. 

The period of insensibility is  usually very short, but 
Ulany times a kind of spasmodic breathing is kept up 
for several minutes, requiring a command to cease 

to single pairs of drivers with the necessary loss of t rac- Undoubtedly, the area of port opening was much 
tion. Our locomotives stand to-dll.Y as the most po w- more than common wit.h this engine at short cut-offs, 
erful in the world, as the most economical under equal and was 25 or 30 per cent greater thu, 'y ith the ordi­
conditions, and la8t, but not least, capable of making nary engines used on express trains. The indicator 
the highest maximum and average speed . These two cards which we have seen from this class of locomo­
instances of high velocities were not with l ight trai n tives ha"\"e the least compression and the best admis­
loads ; the loads were not equal to our heavy passen- sion line of any that have been put before us. The en­
ger traffic loads, but compared to English and foreign gines were built i n  1886, and have been operated since 
train loads for h igh speed they are certainly not to be that time with perfect success with these foregoing di­
termed " light loads." The New York Central train mensions of valve and valve travel. Hence the feasi­
weighed about 230 tons ; the Reading train weighed bili ty of the arrangement is proved beyond question.-
about 169 tons. Railroad Gazette. 

breath ing and wake up. IRA G. LEEK. 
San Francisco, Cal. 
[We are obl iged to our correspondent for calling at­

ten tion to the above. It reminds us that in the SCI­
ENTIFIC AMERICAN SUPPLEMENT, No. 275, is an inter­
esting and valuable paper on " Rapid Breathing as a 
Pain Obtender," by D r. W. G. A. Bon wi l l ,  in which the 
history of operation by the method is ful ly explai ned.  
The subject d eserves the careful consideration of 
med ical men.-ED ] 

During the past two years we have reviewed at dif­
ferent t imes some of the necessary changes that m ust 
be made in locomotives to adapt them for extremely 
high speed. Of all of these changes the most im port­
ant  ones are in the counterbalances and reciprocating 
parts, the steam ports and valve travel, and the ar· 
rangement of the exhaust. Radical changes are prob­
ably unllecessary, but decided modifications m ust be 
made to adapt the average locomoti ve for fast runs. 

I t  is well understood what wi l l  have to be done with 
the reci procating parts, and a great im provement is 

PrOl)Osed Metric Systetn. noticeable in the most recent designs. 'I'he pistons are 
We have never been enthusiasts over the French now made of less than one-half their former weight ., 

I ll etric system, says the Travelers' Record. I ts  original and of cast steel or wrought iron. The reduction in 
unit is as purely arbitrary as the foot i tself ; and al l the crosshead is not as great, but a further red uction 
i ts be,)ondary u n its are so violently out of gear with is at hand. The main  rods, which largely affect the 
everything existent that the enormous labor and loss counterbalancing, have been red uced one-half in sev­
of  the change can h ardl y  be m ade good by any service. eral instances. The paral lel rods, which do not affect 
It is possi ble to  pay too high a price even for a deci- the accuracy of the connterbalancing, and hence pro­
lIlal system with i n terchangeable parts. But a system d uce no detrimental effect on the track when counter­
is proposed (and detai led in the Chemical News) by a balanced, have been supposed to be one of the l imita­
Danish engineer nalDed Hanssen ,  which is so wonder- tions of speed, but the rapid introduction of solid ends 
ful ly simple and easy that we hope to see it speed ily ann " I " sections, as well as the use of  an extremely 
adopted through all the world except those com mitted fine grade of steel having a high tensile st rength and 
by pride or interest to the French schem e ; i t  has great d uctility, have so improved the strength, and at 
a l most all t.he merits of the other system and almost the same time decreased the strain by reason of a de­
I lone of i ts immense drawbacks. Nobody seems before crease in weight, that the limit of safety i n  increasing 
to have noticed the  very close approach to in ter- speed, as determined by side rods, has been raised con­
changeability between our principal un i ts of weights siderably. I f  60 miles an hour was a safe speed with 
and measures. Mr. Hanssen proposes to increase the the parallel rods of five years ago, then 90 m iles an 
i l lch and foot to 1 ' 000403 t imes their present  length, or hour is a safe speed with the most im proved form and 
:Lbou t  ';TiTI ,  less than "2"h of an  inch  to  the  foot, which k ind of  rod. The reci procating parts of  our  best en­
for ordinary purposes is no change at al l ; and the gines to-day, when perfectly balanced, have less de�ri­
ounce, pound, and imperial gal lon  will need no  change. mental effect upon the roadbed than the best single­
A cubic foot contains 436, 971 '78 grai ns  of d isti l l ed driver engines. Hence, so far as counterbalancing is 
water ; the new cubic foot would contain 437, 500 concerned, we may consider that the best locomotive 
grai ns, or j ust 1,000 ounces avoirdupois. Sixteen cubic designs in this country are such as to remove the l imit 
feet would  equal exactly imperial 100 gallons, or one of speed to a point above the highest practicable speed 
hektogallon, which will weigh just 1 ,000 pounds. The wi th permanent way as it  is. 
foot will be d iv ided, l i ke t h e  meter, ill to decifoot, The other two necessary changes in design to ad apt 
centifoot, mi l l i foot ; there will be hektogal lon,  deka- the present locomot.ives to high speed have not received 
gallon, gallon, decigal lon,  centigallon, mill igallon ; and the attention they should have. It is only now that 
so OIl with others. Of  course governments must first we can say that any efforts which promi�e success have 
agree on the basis; but it could  quickly be made what been made to determine what is  the proper form of an 
the French metric system never wil l become-a really exhaust pi pe and s mokestack to give the least back 
popular uti l it.y ,  d isplacing the old standards. pressure i n  the cyl inders. The Master Mechanics' As-

• j • , • sociatio
'
n cowmittee reported this year a few veneral 

N i nety :lIiles an Ho u r  by Rail. facts which wi l l  assist in a solution of the problem ; 
Recent ly  we gave accounts of t h ree very remarkable but we expect the most conclusive results frow the ex­

ruus.  The Ph i ladel phia & Reading run was made perimental work being carried on by two railroad com­
with one of the class ., D "  33 engines with four  68% panies with old engines jaclu�d up in the shop, on 
i nch driving wheels, the total train load being about which a large variety of exhaust apparatus will be 
169 tons. The fastest time made was 90% miles per tried. Within another year one will probably know 
hour for about one mile, on a level immediately fol- how to construct a locomotive blast apparatus so as to 
lowing a descending grade of 37 feet per mile. The fast give approximately the least back pressure to the cyl­
run on the New York Central, with a Schenectady en- ind ers. 
gine, was more difficult, owing to the long time and It  is the mean effective pressure on the piston at high 
distance from start to final stop. In that run 4367:) speeds that must be increased before we can hope to 
miles was made in an actual running time of 425 min- haul heavy t rains at a higher rate of speed than is now 
utes and 14 seconds, giving an average speed, exclud- com mon. This  average pressure on the pistons is to 
ing stops, of 61 '56 m iles per hour. be increased by decreasing the back pressu re, as just 

The maximum speed between stations on the Central shown, a n d  further by so increasing the opening of the 
run is unknown. It is said that the fastest mile was steam ports at short cut:offs, and prolonging the 
made in 47 seconds, or at the rate of 76 '6 miles per

' 
period of exhaust, that the wire drawing at admission 

hour. It is to be regretted that in such cases as this, and the ll)ss by com pression shall be material ly  re­
and  the fast run on the Reading, a speed recorder was duced. There a re those who have proposed, and will 
not used on the engine or one of the cars. An  analysis continue to propose, radical changes in  the valve mo­
of a diagram made by a recorder on these runs would tion, such as a substitution of a new gear in place of 
have permitted an extremely satisfactory investi!-(ation the Stephenson l ink. While in a general way this is 
to be made of the det.ail of the velocities and rates of  to be encouraged, yet the most advisable and desirable 
acceleration  and retardation. Such a diagram taken thing to do is to improve the plain " D "  valve and the 
in  connection wi th the profile of the road would solve Stephenson l ink as m uch as it  can be im proved before 
one or two perplexing questions which inevitably we give it  up. This gear we know all about in  
arise when reports are  made of fast runs. However, service. It is reliable and posi t ive, and gives little or  
this  much is certain : A speed of 90 miles an hour has n o  trouble. There i s  no substitute yet proposed which 
been attained, and the possibility of it is proved be- does not promise trouble from the start when operated 
yond question. This w ill settle once for all the argu- at high speed. As we have before shown in the Rail­

J Uent  of those who have heretofore held that speeds road Gazette, there are ways of increasing the port 
above 70 m i les an hour were not only im pract icable, opening at short cut-off8 and prolonging the period .of 
but i m possible, in spite of the fact that trains run exhaust which are perfect ly practicable, and are being 
b l l O r t  d i stances at ever 70 wiles an hour every day in used with good success on several roads, notably the 

• •  e ,  • 
Table oC Seconcls per Mile at Various Speeds i n  

lUiles p e r  Hour. 

When traveling by rail it is often convenient to 
know, when one wishes to determine the speed of the 
train ,  j ust how lDany seconds are taken to go one mile 
at any speed in  miles per hour. The accompanying table 
gives the number of seconds required to go one mi le  at 
any speed in miles per hour from 1 to 100. In using  
this t.able one  lDay take the time required to  travel 
frOID one mile post to the next, and then l ook in the 
table for the speed . in miles per hour corresponding to 
the nnmber of seconds. 

TABLE OF SECONDS PER MILE AT GIVEN MILES PER 
HOUR. 

Miles 
per bour. 

Seconds Mi l�" 
per mile. per bour. 

Seconds M iles 
per m i le. per hour. 

Second. 
per mile. 

1. . . . . . . . . . . . . . . . .  3,600 34 . . . . . . . . . . . . . . . . 106 67 . . . . . . . . . . . • . . . .  53 ' 7  
2 . . . . . . . . . . . . . . . . .  1.800 8,'} . . . . . . . . . . . . . . . .  103 68 . . . . . . . . . . . . . . . .  52 · 9 
3 . . . . • • . . . . . . . . .  1.200 36 . . . .  . . . . . . . . .  100 69 . . . . . . . • • • . . . . •  52 2 
4 . . . • • • • • • • • • . . • . •  900 37 . . • • . . . . . . . . .  97 70 . . . . . . . • • • • • . . .  51 · 4 
5. . . . . . . .  . . .  . . . . .  720 38 . . . . . . . . . . . . .  . . .  95 7 1 .  . . . . . . . . . . . . . . .  50 7 
6 . . . . . . . . . . . . . . . . .  600 39 . . . . . . . . . .  , . . . .  92 72 . . . . • • . . . . . . • • . .  50 
7 . . . . . .  • • . . . . . • • .  514 40 . . . . . . . . . . . . . . .  90 73 . . . . . . . . . . . . . . . 49 ' 3 
8 . . . . . . . . . . . . . . . .  450 41 . . . . . . . .  _ . . _ . . . 87 ' S  74 . . . . . . . . . . . . . • . •  4S ' 7  
9 . . . . . . . .  . . . . . . .  400 42 . . . . . . . . . . . . . . . .  8i ' 7  7 5  . . . . . . . . . . . . . . . •  48 10. . . . . . . . . . . . . . . . .  360 43 . . . .  . . . . . . . . . .  8:l ' ,' 76 . . . . . . . . . . . . . . . .  47 ' 4  

1 1 . . . . . . . . . •  . . . . .  327 44 . . . . . . . . . . . . . . . . Sl ' 8  7 7  . . . . . . . . . . . . . . . .  46 ' 7 
12 . . . . . . . . . . . . . . . . .  300 45 . . . . . . . . . . . . . . .  80 78 . . . . . . . . . . . . . • • . 46 ' 2  
13 . . . .  . . •  . . . .  . . .  277 46. . . . . . . . . . . . . . .  78 3 79 . . . . . . . . . . . . . . .  45 ' 5  
14. . . . . . .  . . . . . . . . . .  257 147 . . . . . . . . . . . . . .  76 ' 6  80 . . . . . . . .  . • • . . . .  45 
15 . . . . . . . . . . . . . . . . .  240 48 . . . . . . . . . . . . • • . •  75 81 . . . . . . . . . . . . . . . .  « ' 4  
16 . . . . . . .  . • • • . . . . .  2'25 49 . . . . . . . . . . . . . . .  73 ' 5  82 . . . . . . . . . . . . . . . . 43 ' 9  
17. . . . . . . . • • . . . . .  212 150 . . . . . . . . . . . . . . .  72 88 . . . . . . . .  . . .  . . .  43 ' 4  
18. . . . .  . . . •  . . . .  . 20U 51 . . . . . . . . . . . . . . .  70 ' 5 84 . . . . . . . . . . . . • . . .  42 9 
19 . . . . . . . .  . .  . . . .  189 52 . . . .  . . . .  . . . .  . . .  69 ' 2  85 . . . . . . . . . . . • . . •  42 ' 4  
20 . . . . . . . . . . .  . . . . . 180\.53. . . . . . . . . . . . . . .  67 9 86 . . . . . . . . . . . . . . . . 41 ' 9  
21 . . .  . . . . • . . . . . . . .  171 54 . . . . . . . . . .  . . . . . .  66 ' 7  87 . . . . . . . . . . . . .  4 1 ' 4 
22 . . . . . . .  • • . . . . . . .  1M 55. . . . .  • • • • • • . . . .  65 ' 5  88 . . . . • • . • . . . • . . .  40 9 
23 . . . . . . .  . . . . . . . . .  15; 56 . . . .  . . . . .  . . . . . .  64 '3  89 . • • . . . . . . . . . • • • .  40 ' 4  
24 . . . . . . . . . . . .  . . . .  150 157 . . . . . . . . . . . . . . .  63 ' 2  90 . . . . . . . . . . . . . . .  40 
25 . • .  . . . . . . .  . • . . .  144 58 . . . . . . . . . . . . .  62 ' 1  91 . • . . . . . . . . . . . . .  39 " 6 
26 . . . . . . . . . . . . . . . . .  138 59 . . . . . . . .  . . . . . . . .  61 92 . . . . . . . . . . . . . . . 39 ' 1 
27 . . . . . . . .  . . . . . . . . •  133160 . . . . . . . . . . . . . . . .  60 93 . . . . . • . . . • • • • • • .  38 ' 7  
28 . . . . . . . . . . . . .  . . .  . 129 161 . . . .  . .  . . • • . . • • • •  59 94 . . • • . . . • • • • . . .  38 3 
29 . . . . . . . .  . . . . . . . .  124 62 . . . . . .  . . . . . • . . .  58 ' 1  95 . . . . . . . . . . . • • • •  37 ' 9 
30 . . . . . . . .  . . . . . . . . 120 163 . . . . . . . . . . . . . .  57 ' \  96 . . . . . . . . • • . . . . . .  37 ' 5  
31 . . . . . . . . . . . . . . . . .  116 64. . . . .  . . .  . . .  • • • •  56 ' 2  97 . .  • • • •  . . . . . .  37 ' 1  
32 . . . .  • •  . . . . . . . . . 1 1 3 , 65 . . . . . . . . . . . . . . . .  55 ' 4  98. . . .  . . .  • .  . . •  36'7 

1 00  . . . . . . . . . • • . . .  36 33. . . .  . . . . . . . . . . . .  1091'66 . . .  • . • •  . . .  . . . .  54 ' 5  99 . • • • . . . . • . . • • .  36 '4  

Almost every one knows the following rule, which 
gives the result with sufficient accuracy for ordinary 
purposes : The number of rails passed in 20 seconds 
equals the number of mi les per hour. If  al l rails were 
30 feet long, we should add about 2M per cent to the 
speed in  mi les per hour as gi ven by this rule, but as 
there are some short rail s, the result will be very close 
withou t  correction. Up to pretty high speeds, say to 
60 miles an hour, one can ordinarily count the click of 
the joi nts.-Railroad Gazette. 

. 1  • . .  
Lead and Zinc. 

A valuable report upon the lead and zinc industries 
of this country, by Charles Kirchhoff, is contained in 
Census Bulletin No. 80. According to this report the 
totals are as follows for the respective ores : 

LEAD ORE. 
Sbort tODS. 

Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70.788 
MisBouri . • • . .  • . .  . . . .  . • . .  • . . . . . . . .  . . . . . . . . . . . . . .  . . . . . .  44,482 
Idabo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,172 
Utab. . . • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  16,675 
Montana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,183 
New Mexico . . . . .  • • .  • . . . .  . . . . . . . . . . . . . . . . . .  • • • •  . . . . . . . . 4.764 
Kansas . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  3,617 
Arizona. . . . • . . . . . .  • . .  • . . . . . . • . .  • . • . .  . . . . . . . . . _ . • . • •  . . • 3,158 

ZINC ORE. 
Missouri . . . . • • • • . .  • . . . • . . . . . . . . . . . . . . . . . . • . . .  • . . . . . . . . 93,131 
New Jersey and :'ennsylvunia . . . . . . . . . . . . . . . . . . . . . . . . . 63.3.39 

Kansas. . .  . . • . .  . .  • • . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,575 
Wisconsin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  �,832 
Virginia and Tennessee • • • • • • • • . . . . . • . . • . . . . . . . . . . . . . . .  12,906 
Iowa. . . . .  . . . . . . . . . . . • . . . .  . . . .  . . . .  . . • . .  . . . . . . . . . . . . . . . .  450 

. . . " .  
AT the l i ttle village of Wellsburg, N. Y. , �ix m iles 

belo w Elmira, on the Erie road, gas has been discov­
ered il:lsuing from a well which was originally put down 
to secure good water. A stream of gas was  flowi ng 
from the pipe sunk in  the ground which an expert says 
would i l luminat.e the whole county . .  The citizens of 
the village are enthusiastic. 
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BROADWAY AND SEVENTH AVENUE CABLE ROAD. 

(Continued from first page.) 
Houston Street there wi ll be a cable  loop, which wi l l  
extend to the Battery and back, a distance of 4 '24 
Ill i l es, and another extend i ng to a sheave pit between 
36 t h  and 37th Streets and back to the power station, a 
d i stance of 3 '86 miles. There wi l l  be another power 
station at 51st Street, from which a single loop 
w i l l extend south ward to the sheave pit below 
37t h  Street, and north to a sheave pit at 59th 
Street, retu rning to the power stat ion, a total dis­
tance of 2 '24 m i les. The power required to drive 
this amount of cable will  be about 2, 000 horse 
power, but the machinery will be able to exert 
three times that amount of power in case of an 
emergency. The strain on each cable when in 
use will average about 12, 000 pounds. 

The constructiou of  the road was Rhown in one 
of its stages i n  our issue of May 16, 1891. In our 
present  issue we give i l lustrations of the work as 
it appears at Franklin Street and Broad way, 
opposite the offices of the SCIENTIFIC AMERICAN. 
As will be seen by reference to the engraving, the 
track is set upon cast iron yokes, which also hold 
the slot rai ls and encircle the ends of the sections 
of  the sheet steel cable conduit. The yokes are 
27Y2 inches h igh to top of lugs and 23 i nches to 
rail seat, and weigh about 550 pounds each. The 
distance bet ween the yokes i s  4 feet 6 inches. 
They rest u pon separate foundations of concrete, 
w hich are 45 inches long, 18 inches wide, and 6 

inches deep. The conduit in which the cable runs 
i s  formed of  sheet steel sections, with a backing of 
concrete. The pits in which the carrier sheaves 
are located are 42 inches deep and 31Y2 feet apart. 
The  slot ra i l  is formed of two l ike but opposi tely 
arranged Z-shaped parts, leaving bet weer, them a 
groove, through w h ich the grip extends from the 
car down i n to the cond uit, where it engages the 
cable.  The slot rai ls  are braced at frequent inter­
vals by wrought i ron rods passing through the 
tram rail s  and through the slot rai ls .  The entire 
construction is designed to be permanent, and 
everyth ing relat ing to it is carefully and thoroughly 
done. In fact, this road is intended to be a master­
piece of its kind .  

In carrying forward this  great work, much of the 
labor has been performed at night by means of arti­
ficial l ight.  Modern appliances have been used wher­
ever they tend to facili tate the construction. For 
example, a steam concrete mixer, mounted u pon 
wheels, so that it  may be moved along the track as 
required, is used for preparing the concrete used in  
the  foundations, 
and in fi l l ing  in 
around the con­
du i ts. It not only 
does the work of 
a great number 
of men, but it dnes 
i t  more thorough­
ly a n d  evenly. 
The materials are 
shoveled into one 
end of the ma­
chine, a n d  tho­
roughl y  prepared 
concrete is  del iv­
ered at the oppo­
site end .  

�titutif i t �mtri ,au. 
the bol ts  which connect the manhole curbs to the slot 
and tram rails are punched in the rai l s  by means of 
hydraulic punches, which are supported on a car, so 
that they can be moved along the track as required. 
These simple machines readily punch 1 inch holes in 
the � inch web of the slot rai l ,  requ iring the applica­
tion of band power for about half a minute only. 

PORTABLE HYDRAULIC PUNCH. 

The difficulties encountered in preparing the excava­
tions for the road were enormous. Some of the ob­
s tructions at Fulton Street were described in our issue 
of May 1 6. Another example occurs at Broadway and 
14th Street. These are not by any means the only 
places where obstructions of this kind are met. Some­
thing of the same nature is found at almost every block. 
Water and gas mains have to be moved, sometimes 
laterally  and sometimes by d ropping them down below 
their original level, the electrical conduits require 

shifting, and the pueumatic tubes of the Western 
Union Telegraph Company are being replaced by a com­
plete new set laid in the space betweeu the two tracks 
about on a level with the foundations of the yokes, 
and all this is accomplished with practically no i nter­
ruption of the use of the various pipes and conduits. 

The yokes which support the tracks weigh, as stated, 
about 550 pounds each ; the tram rails  weigh 91 
pounds per yard, and the slot rails weigh 67 

pounds per yard. Each was specially de8igned 
for this work. The gauge of the track is 4 feet 
8� inches, and the distance from center to center 
of the tracks below 35th Street is 9 feet : above 
35th Street it is 10 feet. 

The diameter of the cables will be 1� inches ; 
the cable drums will  be 12 feet in diameter ; the 
large rope-driving drums will be 32 feet in  diame­
ter and the small ones 10 feet and 7 feet 6 inches. 
The engines driving these drums will have cylin­
ders 36 and 38 inches in diameter, with a piston 
stroke of 60 inches. 

Some of the interesting features of the road are 
necessarily omitted from the present article, but 
we expect to give full details of them at some 
future time. Among these features are the curves, 
the switches, the cars, and the grip. 

. . . � .. 
Rules and Suggestious Cor Transplanting 

Trees. 

A general rule that will hold good in transplant­
ing trees, shrubs, and grape vines, says Farmer's 
Call, is to shorten and severely prune the parts 
that are to remain above ground. In taking up 
plants that have attained any considerable size, 
it is unavoidable that the roots will be broken 
more or less and large portions of  them left in the 
ground. This makes it necessary to preserve a 
proper balance between the two parts by pruning 
the tops accordingly. In trans planting, whethAr 
in spring or fall, the roots should be spread out 
as well as possible without cramping them unna-
turally, and spring-planted trees in case of pro­
tracted drought may often be saved by water­

ing them evenings, when without it they would 
die. 

The following practical hints on this subject are 
from an address by Mr. Samuel Edwards before the 
Il l in ois Horticultural Society : 

Deciduous trees, the roots of which have become dry 
in transit, can in many instances be saved by burying 
the entire tree in moist earth for a few days. 

The prolific cause of loss is the fai lure to properly 
pack and firm soil among the roots of the newly set 

trees. Fine airt 
should be packed 
in by hand and 
all roots covered 
several i n c  h e s 
with it. Pour on 
a pail or two of 
water to w a s  h 
dirt into all possi­
ble crevices. After 
ground settles fill 
in again, tram p 
and pound dirt 
firmly about the 
roots. Leave the 
surface soil loose, 
mulch with prai­
rie hay, straw or 
other coarse litter 
to depth of six 
inches, extending 
a f 0 0 t beyond 
ends of roots. 

N e g l e c t  t o  
mulch or frequent 
stirring s u r f a c e  
soil ki l ls  many 
trees, especial ly if 
they are daily  del­
uged by water. In 
a season of pro­
tracted d rought, 
watering may be 
necessary. Di g  a 
hole near the tree, 
water bountiful­
ly, then return 
the earth after 
water settles. 

T h e  concrete 
mixer is  sim pl y  a 
heavy i ron cylin­
der, contain ing  a 
shaft carrying a 
series of w ings or 
vanes, arranged 
spi ral l y. T h e  s e 
wings form, prac­
tically, an endless 
screw, which stirs 
t h e  ingred ients 
thoroughly while 
the n e c e s s a r y  
amount of water 
is added. At t.he 
same t ime it pro­
pels the concrete 
toward t h e  dis­
charge end of the 
m achine, where it 
is  ddivered ready 
for use. The mix­
er  is driven by a 
6 h. p. vertical 
steam e n g i n e ,  
llIounted on the 
� a m e platform. 
T h e  capac i t y  of 
the mixer  i s  150 
cubic  yards per 
day of ten hours. 
The h o I  e s for POWER CONCRETE MIXER-CAPACITY, 15 CUBIC YARDS PER HOUR. 

Wrap bodies of 
new - set t r e e s 
with burlaps of 
any cheap mate­
rial to shade from 
hot sun .  In a hot 
summer, i f  this is 
not done, bark is 
often ki l led in 
spots on south or 
southwest side. 
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WILLIAM FERREL. 
The National Acad e m y  of Sciences has met with 

seriou s  losses since its  April  meeting i n  Washington . 
Its deliberations had scarce l y  tE:rminated when the 
news of the death of  John Le Con te, w ho for so many 
years filled the chair of physics in  the U n iversity of 
Cal i fornia, was an nounced. Also in  the last days of 
April Joseph Lei d y ,  the distinguished biologist and 
president of the P h i l adelphi a  Academy of Natural 
Scien ces, passed a way. The long illness of Juli us G. 
H ilgard, w ho from 1845 t i l l  1885 was connected with 
the U. S. Coast S u r ve y  i n  many capacities, including 
t h at of superinte n d e n t, term i nated fat a l l y  on May 8, 
and now the Academy m o u rns the loss of  William Fer­
rel , w h o  bas long been one of i t s  most eminent mem­
bers . 

WilHam Ferrel was born of h u m bl e  parentage in  
Bed ford (now Ful ton) County, Pa. , on Ja n uary 29, 
1 8 1 7. T h e  faci l ities for e ducation were i n ferior i n  
those d ays a n d  w ere confined most l y  t o  winter schools 
in log cab i n s. But such as they w ere, young Ferrel 
made the m ost of them until , at the age of fourteen, he 
" had m astered everyth i n g  taugh t then in the schools 
of the country,  and so my school ed ucation ended. "* 

Mean w h ile,  at t h e  age of twelve, he removed with h i s  
paren t s  in to Berkeley County, now West Virginia, 
wh ich,  though only fi fteen m iles from his birth place, 
was en t i rely across the S tate of  Maryland, as at that 
poi ut it was o n l y  t wo m i les wide. Here he contin ued 
to aid h i s  pare n ts in t h e  work on the farm , but did not 
n eglect his books, for h e  continued to read and s t u d y  
every t h ing t h a t  came into his  hands, w h ich, ho wever, 
were very few. 

Of his early  fond n ess fur science he has left a il i sti n ct 
account, and he says, " O n the morn i n g  of J u l y  29, 
1 83:3, as I was going to the field to work, I observed 
t h at the sun was eclipsed. I was not aware that there 
was to be an ecl i pse, and I had never read or t h o u gh t 
on an yth i n g pert.ai n i n g  to astronomy. " T h e  ecl i pse 
exci ted an i u terest i n  such matters, and he at once be­
gan t o  st u d y  i t s  can se. The only avai lable text books 
on th e  su hject were a copy of Adam 's Geogra p h y ,  w i t h  
a n  a p pe n d i x  contai n i n g  vario u s  problems to be s o l  ved 
by I ll eans of g l o bes, and a series of a l m a n acs ex t e n d ­
ing back f o r  several years. From the lat ter he s t u d ipd 
the I llot ions  of t h e  sun and moon,  and discovered t h at ,  
al though th e motions  of th e moon are very i rreg u l a r, 
they re peat themselves some what i n  each cycle  of 15 
revo l u tiol Js  of t he moon an d about 42 degrees, a n d  t hat 
cou n t i l l g  from any previo ll s  conj u n ction o r  o p position 
o f  t h e  s u n  and moon, there is another cOl J j n n c t ion or  
opposition occu rrin g very n early at the e n d  u f  the t ime 
of  the p rece(l i n g  cycle.  Hence, by reckoll i l l g  from 
som e p revious  conj u nction or opposition, h e knew ap­
p rox i m ately the p l ace of the moon at the ewl of t h e  
cycle, a n d  so ,'ery nearly at the time o f  any n e w  or 
fu l l  m oon or  t i m e  of a n y  ecli pse. 

By sim i lar means he dete r m i n ed the sun's place, all d 
by app l ying t h e  i n fo r m ation he w <;> r k e d  ou t h e  was 
able to p redict f u t u re ecl i pses, so that at t h e  age o f  six­
teen h e  ven t u red to pred ict and put u pon record t h e 
t imps  and oth e r circumstances of three ec l i pses for t he 
year 1832. Concerning which he w rites, " t he grea tt'st 
error i n  the times, according  to the next almanac, when 
it appeare d ,  was only nine minutes. " 

A year later he tr ied to procu re a trigonometry , but 
on making i ll q u i ry for one was g i v e n  a treatiFe on s u r­
vey i n g, w h ich he studi ed " m os t l y  d u r i n g  winter even­
in gs, by the l ight of a dim can dle or th e  blaze of  l ight 
wood,  and mastered it very nearl y all  in abou t  three 
m o n ths .  " 

H e  was su ccess ful in obtaining a fe w o t h er text books 
on l l lat h p l lJat ics, wh i c h  h e  care f u l l y  stud ied u n ti l ,  at 
tht' age o f t w e n t y - t wo, ha ving made a l i ttle money by 
tpac h i ng,  and havi n g  the prom ise of some aid from h i s  
fa t h pr,  h e  en tered Marshal l ,  n o w  Mar" h a l l  and Frank­
l i n ,  C o l lege. For two years he con t i n ued at col lege, 
b u t  at th e close of 1841 , no longer w i l l i n g  to burden h i s  
f r i e n d s  w i t h  t h e  expense of h is education, he l e f t ,  and 
tanght  in Virgi n i a. After several years' ex periell ce in 
this  occu pat i o n ,  h e  e n tered Bethany College, and was 
grad uated t h e re i n  1 844. 

Rps n l u i l l g  h b  vocation .as a teacher, he settled in 
L i l lP l' l Y ,  !\Io. , \ Jear w h e re Kansas City now is, and also 
d e \'otpd m uch of  h i s  ti me to study, especially in the 
h i g l H-l r  bran ches of m athematics. From Liberty h e  
w e n l  to Nashv i l le, Te n n . ,  w here he taught for several 
yea rs i l l  a co m m e rcial col l ege, and at the same time 
stu( l i e d  the works of Ne w ton,  La Place, and such 
books as Maury's " P h y s i cal Gpogra phy of the Sea " 
and !\I I's .  Som m e rvi l l e's " P h ysical Geogra phy ." 

H e  had n o w  acq u i red a s u ffi c i e n t  f u n d of knowledge 
to i m part h i s  idpas to others. a n d  in 1856 he publ ished 
in the Na,hvi l le Jmtrnal (�f Medicine and Surgery a 
p o p u l a r  essay on the " W i n d s  and Currents of the 
Ocean, " a n d  l ater contribute d to Dr. Benjamin A. 
Gould 's Astl 'Onomical Jow'nal, then issued in  Cam­
brid ge,  Mass. These lpd t o  his  acquain tance with men 
of scien ce, and earl y i n  Hl57 he receiv p d  an ap point­
llIent  as assi stan t i ll t h e  o ffi ce of t h e  A m ( 1'ican Ephe­
meris and Nautical A l m anac. t h e n  pll b l ished in Cam-

*Personal letter to the writer. 

Ititttfifi t �mtritllU. 
bridge, u nder the superviOlion of Professor Joseph Win­
lock. T h i s  place h e  held for ten years. 

W hen Benj amin Peirce was called to succeed Alex­
ander Dallas Bache as su peri ntendent of t h e  U n i ted 
States Coast Survey in 1867, he in vited Professor Ferrel 
to acce pt an appointme n t  in that service, w i t h  special 
charge of the consid eration and disc ussion of t idal 
relations. In the annual report of the survey for 1874 
there was published his " Tidal Researches, " and sub­
sequently in the annual volumes appeared contribu­
tions on this specialty by him. During his connection 
with the Coast S urvey h e  invented a max i ma and 
minima tide - predicting machine, which was con­
structed at a cost of $2,500, o f  w h ich a full  descript ion 
is given in Appendix 1 0  of the " Report of t h e  U n i ted 
States Coast and Geodetic Survey" for the year 1883. 

In 1882 he w as i nvi ted to accept an office in t h e  
Uni ted States Signal Service as  professor of  meteor­
ology, which place he then conti n u ed to hold until  
October, 1886, when he resigned, to de\'ote his  entire 
at tention to h is private researches. ·W h ile in th e  Sig­
nal Service he prepared a vol ume of 440 pages, entitled 
" On the Recent Advances in Meteorology, " which is 
used as a text book in signal service schools and as a 
hand book in the office of the chief signal offi cer. It 
is said to be " a  work of rare abili ty, and for a good 
whi le to cOllle w i l l be the chief authority at Washing­
ton in theoretical met eorology . " 

His lei s u re after retiring from government service  
was spe n t  i n  t h e  preparation of  . .  A Popular Treatise 
on th e W i nds," w h ich was p u b l iHhed in New York 
d urin g  1889. It is a vol u m e  of som e  500 pages, an d 
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fel low of the American Academy of Arts and Sciences 
I n  1868 he was chosen to the National Academy of 
Sciences, and as at that timA the membersh i p  was 
restricted to fifty persons, the honor was a most val u·  
able one. 

Professor Ferrel was never married, and made h i s  
home with relatives and friends in Kan sas C i t y ,  Mo. , 
and there, at the ripe age of seventy -four, on Septem-
ber 18, 1891, he passed away. M. B. 

• I e ,  • 
Tbe Clark University, ,\forces'er, Mass. 

One of the leading courses of  study is that of origi nal 
research relating to psychology. Moreover, this uni­
versity is presided over by one of o u r  own members as 
president , and another as trustee. It has a Psycho­
logieal Journal of its own, which certainly is an honor 
to its fonnder, to o urselves, and to our  specialty in 
this country. Here then, within our own ranks, th ere 
exist the very means by which we Ulay antici pate a 
larger measure of progress i n  psychology, and inci­
dental ly also in psych iatry, than would be probable if 
sought in al m ost any other way. 

Here can be trained a class of students for original 
investigation and experi mental research in accordance 
with the strict req uirements of science. Here are 
already, or hereafter are likely to be, gathered the 
requisite means of s uch research, in the way of special 
journals and books from the centers of the medical 
worl d ; also laboratories, experimental and chemical, 
with their various needful appliances, together with 
facilities for ascertaining the physiological effects of 
drugs. 

Al read y there are established scholarships by mean s  
of which a higher attainment i n  a l l  that m a y  cond uce 
toward a m ore differen tiated knowl edge of com para­
tive and h u m a n  anatomy and physiology may be had. 
Pathological research may al so be prosecu ted under 
conditions wh ich �an be had only in  thoroughly 
equipped laboratori.-'ls ; studies relating to those physi­
ological changes w h i c h  occur in the sensory system 
d u ring the d i fferent  seasons of the year, day and 
n i ght" morning, n oon, and evening ; tests in the capa­
c i ty of  en d u rance in motor and psychic centers of the 
brai n ; t h e  length of  time requi red b y  d i fferent por­
tion 8  of the nervous and muscular systems to energize 
and to e x pe n d  their store of energy ; the rapid ity of 
movemen t in th e nervous system attending the physio­
log ica l  elements of sight, hearing, and general sensa­
tion ; the periods requisite for peripheral irri tat ions to 
pal's t h rough the afferent nerves to the sensory gang­
lia, thence to the cortex, and again through the effer­
ent n e rves, eventuating i n  motion or spee�h ; a st udy 
of t h e  anatomical arrangements of all the organs of 
tilE; � pecial senses, and their co-ordinating activ ities in 
cou nect i on w i th sensatioll, ldeation, an d  motion ;  i n  
short, a l l  those physiological activities w hich are asso­
ciated in the form at i on and exhibition of thought. 

I hard ly need to suggest that the stimulus of such 
investigations, such a li brary, laboratories, i n stru­
ments, and opportu nities for study, will tend greatl y 
to enlarge the boun daries of o u r  specialty beyond our 
prese n t  vis ion.  It w i ll lift the status and broaden the 
culture of our association . 

THE LATE WILLIAM FERREL. 

It ind icates the possibil ity of passin g  beyond the 
routine of that care and anxiety which ever attends 
the practical managem ent of  the insane i nto a h igher 

added materially to his re p u tation. A reviewer, in sphere of research relating to the nature and treatmen t 
w riting of h i m ,  says : " I t places t h e  author i n  com- of their maladies. Here may be gathered th ose w h o ,  
pany with Professor Pei rce and a few others i n  this  by virtue of  their  special attain ments, Ul a y  be able t o  
cou ntry on the plane s t i l l  occu pied b y  La Place in s i ft  the chaff from t h e  wheat, an d  sit i n  j u d g m e nt 
France and Europe. " upon the merits of the work and i ts  results  which may 

There i s  not space i n  which to refer to the theories be prosecuted by teachers and stu,dents in  the labora­
and newly discovered laws of Professor Ferrel in re- tories. Is it too much to anticipate that in the future 
gard to the win ds, t ides and currents of the ocean. such study and experiment will reflect rays of l ight 
Such discussion belongs more properly to more strictly upon the physiolol;ical activi ties of the b rain and 
tech n i cal j o u rnals than t h i s, but we are sure that the nervous system, which wil l  render more clear and defi­
p rogress which he has inaugurated in the sc ie n ce of n ite the i n d i cations for scienti fi c treatment ? 
the ocean and of our atmosphere will prove to be both . May w e  not also anticipate that at no d i stant date 
enduring and substantial . th ere will  be discovered in chem"ical laboratories sOlli e  

H i s  professional papers are more than fi fty i n  nu m  remedy which w i l l  act w ith increased efficiency i n  
bel', and include, besides those publ ished i n  the  official mod ifying a n d  restoring nerve energy ?-H. P. Stearns, 
reports of the departmen ts w i t h  which h e was con- M. D_ 
nected, special contrib utions to t h e  A merican Jour- .. , • , • 

nal of Science, Van Nostrand's Engineering J:fagazine, Eruptive Geysers. 

Science and s imilar journals, and also to the transa c- Bunsen has explained the periodical eruption of 
tions of various scientific bodies of which he was a geysers in such a satisfactory manner that doubt is no 
member. longer possible. A cavern fi lled with water lies deep 

Among the more important titles of his papers are : in the earth, under the geyser, and the water in this  
" Motions o f  Fluids and Sol ids Relat i ve to t h e  Earth 's cavern is  heated by the earth's internal heat far  above 
S u r face " (1859) ; " Determ i n at ions  of the Moon's Mass 212°, since there is a heavy hydrostati c  pressu re u po n  
from Ti dal O bservations " (1871) ;  . . Con vergi ng Series I it arising from the weight of  water in t he passage or  
expressing  the Ratio between the Diameter  and t h e . natu ral 8tand pipe that leads from the subterranean 
Circumference of a C i rcle " (187 1 ) ;  .. Me teorol ogical chamber to the surface o f  the earth. A fter a certai n 
Researches. Part I. On the Mecha n i cs and t h e  General t ime the tem peratu re of the water below rises, so that 
Motions of the Atmosphere " (1877) ; Part II. " On C y steam is g iven off in spite of the p ressure, a n d  t h e  
clones , Tornadoes, and Waterspouts " (1880) ; Part III. colu mn in t h e  exit tube is gradually forced u p ward. 
" On Barometric H y psometry and the Red uction of  T he release of pressure an d the d istu rbance of the 
the Barometer to Sea Level " (1882) ; and " Tem perature water then cause the contents of the subterranean 
of the Atmosphere and the Earth's Surface " ( 1884). chamber to flash into stearn and expel the contents of 

Besides the d egree of A. M . ,  he had received the the exit pipe violently. These eru ptions may also be 
honorary conferment of that of doctor .of phi losophy. , provoked by throwing stones or  clods of  tu rf  i n to thf'l 
He was an honorary member of th e  Austrian, English, I basin of the geyser. The water ill the cavern below I:, 
and Germall Meteorological Societies and all associate disturbed by this meallS. 
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Some Electrical Words. 

A very fair idea of the rise and progress of  a science 
may be gathered from a study of the tec h u i cal terms 

w h ich h ave been used from time to ti me to ex p l a i n  

t i le  various phenomena or for the purpose of set t i n g  
forth new theories. Should any o n e  be disposed to 
make such an attem pt in regard to electricity, he wi l l  
fi n d  the mater i al read y to his hand i n  the recently 
issued part ( E - E v e ry) of the " New English Dictionary 
on H i s t o rical Pr i nc i p les, "  a monumental work now in 

comse of p U b l i cation by the Oxford Un i vers i ty Press. 

As t he re may be some who are unacqua i nted w i t h  t h i s  

modern " Joh nso n , "  it i s  perhaps necessary Lo s a y  that 

it is based, a1l the title sets forth, on strict l y " h istor ical 
princ i p l es. " It i s  t rue that the definitions are gener· 
all y  in the ed i tor's o w n wo rds , b ut th ey are l i ttle more 
than a sU lll m i ng u p  of t he evidence furnished by q llO'  
tations fro m au th o rs of acknow ledged rep u te, and as 
fu l l references are al  ways given, the reader can veri fy 
them for h i mself  and obtain further inform ation if he 
w i shes for it.  

The word " el ectrici ty " an d the various com pounds 
under " electro " occ u p y  more than ten c l osely pri n ted 
col u m u s  o f  s m a l l  t y pe,  enough to more than fill an en­
tire n U lll ber of the Electrical Engineer. We do not 
ad vocate a l l y  rad ical reform i n  sci e n t ific n omenclatu re, 
b u t  i t  it; c u r i o us to observe what a vast s u perstructure 
has been b u i l t  u pon a fou n dation which is, logical l y 
spea k i n g, u t ter ly  i n sec u re. E very text book tells us 
that . .  e l ec t r i c " i s  deri ved from a Greek word signify­
ing " amber ,"  that  su bstance when rubbed deve lopi ng 
elect ric i ty . B u t  w h o  t h i n ks of amber in con nection 
w i t h  t h e elect rical science of the present day ? T h e  
moder n  Lat i n  w o r d  seems to have been first used b y  
Gilbert , i n  1600, in h is treatise " De Magnete , "  a n d  the 
earliest i n stance of its use in E ng l ish i s  i n  Sir Thomas 
Browne's .. V ulgar E rrours " (1646). For " electrical" 
there is an ea rl ie r a u t hority in Carpen ter's . .  Geo­
graphy Delineated " (1635). T h e  editor notices the some­
what arbitrary uses o f  t h e words • •  e lectric " and " elec­

trical," which are precisel y >lynon Y illOUS,  al t ho u gh we 
should not ex pect to be aHked,  . .  H ave you bou gh t a n y  

electric books lately ? "  nor do we usu al l y speak of the 
" el ectr ica l ligh t . "  

Proceeding" i n  al phabetical order we corne u pon 

" electricalness, " a word we never met wi t h  be fore. 
The o n l y  au th ori ty for i t i s  Bai ley 's D ictionary (1736), 
b u t we d o u bt i f the word was e ver actu a l l y used . We 
were rather su rprised to l earn that " electrician" d a tes 

as far back as 1 75 1 ,  when lVe fi n d Fran klin say i ng in 
the Philosophical Transactions, .. I have n ot heard 
that any of  you r E u ropean electricians have been able  
to . . . do i t  " -words w h ich sOlllehow or other have a 
fam i l i a r  sound,  as if we h ad heard t h e m  o n l y  t he other 
d a y. , .  E lectrici ty" is a long ar t i c le , the ear l i es t quota­
t ion b .. i n g  aga i u  from Sir  T h o m a� B ro w n e's " Vulgar 
E rrun r," ( 1 646 ) .  T h e Philosophical Transactio ns furnish 
man y exam ples, and the editor poi u ts o u t  that the 
term . . e l ectric fl ui d" survives in  pop u lar langu age, 
and that " posi t i ve" and . .  negative," which we also 
inherit from Fran klin's theory, are still in scientific 
use. 

.. Electric l i g h t , "  in its modern restricted sen se, 
makes its first ap pearance in : 1 843, as the head i n g  o f  a 
paragraph in the  Mecha nic's Magazine, . . Electric 
Light a Substit u te for Gas . "  'r h e  Daily Ne ws i s  re o 
sponsible for " a bea u t i f u l  electric-l ighted clock. " We 
come next u pon the u n co u th word " electr icology, "  
w h ich i s  t h e  tit le  of a work o n  ele ctrici ty, written i n 
1 746 by one R. T u rner. Bennet, a wel l known electri­
cian of the last cen t u ry, i s  cred ited with a proposal 
for " an electrico-meteorological d i ary . " • •  E lectr i fy " 
seems to be Fran k l i n's word, and dates frolll 1 747. 

The com pounds of .. electro " n u m ber about a 
h undred ,  and although we are n ot dis posed to set up 
as purists, we cannot avo id th e o bservation th at man y 
of them are noth in g bette r than base co i n . T h is reo 
mark, however, must not be u n d e rstood as attri b u t i n g  
blame t o  t h e  edit o r  fo r re tai n i n g  t h e lll .  T h i s  is  n o  
" D ictionnaire de l 'Acade mie "  w h i c h  is  t o  serve as a 
standard of pro pr iety of lan guage, but  it i nc l u des 
everyth ing, whether good , bad or i nd i ffere nt . Fara­
day's words are ge neral l y  refe rred to t heir  original  
source, and w e  shou l d  h ave thou!  h t  th a t . .  e lectro l y­
sis " was due to h i m ,  but Tod d's " C yc lopffi fl i a of A n a­
tomy " is the earl i est a u thori ty g i v e n .  T h e  word i s  
said to have two m ean i n gs : ( l )  chemical decom pos i · 
t.ion by galvanic acti o n ,  an d  (2) t he name of a branch 
of science . This seems to us to be u n n ecessary. T h e  
word • •  electro lll agnet " o u l y  goes back to 1 83 1 .  wh ich 
is  the date of  a paper i n  Silliman's Journal. . . E lec­
tro-magnetic " dates I'rom 1823, and " e lectro -m ag­
netism " from 1828. We have to n ote some defi c i e n c ies 
here, and Oerst ed's papers in the Annals of Philoso­
phy for October and Novem ber, 1820, would h ave f u r­
n ished an earl ier  quotation for " electro-m agnetic, " 
w hile Faraday's " H istorical Sketch of Electro- !u ag­
neti sm " in th e Annals for September, 1821, shows 
that the word is at least seven years older than s tated 
in the dictionary. It might also have been worth 
noting th at . .  electro-magnet ,. mean t originall y a solen ­
oi rl .  s n ch a s  t he l i ttle apparatus known as De l a  Rive's 
.. floa t i n g  battery." 

1citutifi c �mtricau� 
As the dictionary takes account of word s onl y,  some 

con fusion occasionally arises by reason of the same 

word being used to denote different things. For i n­
stance, under " Electrometer " we have a refere nce to 
Lan e's ap paratus k n o w n  by th is name described in t h e  
Philo!;ophicat T1'ansactions for 1 766, where the con­
t r i ver s u ggests that h i s  i n s t r u llle n t  . .  Ulay not i m ­

p ro perl y be cal led an electrometer. "  U nder the saUle 
head i ng there are other q uotat ions w h i c h  obviously 
refer to . ,  electro�cope8, " as we now call  them, s uc h  as 

Ben net's gold leaf electrosco pe . O ll e  has to bear t h i s  

ch ange o f  n ame i n  mind to accou n t  for the fact that 
110 authorit y earlier than 1324 has been found for the 
word . , electrosco pe. " 

U n der " electro- motive " our contemporary the En­
gineer is q uoted i ll su pport of the use of  t h i s  word as a 
s u bstan ti ve, in the sense of a l o�o moti ve en gi ne worked 

by electricity. T his is very sad, aud should  b e  rig­
orous l y  put down along w i t h  • • el ect ro l ier, " t hough 
we have en d ured "  gaselier " for �o long that we fear 
th is last abortion cannot be refused ad m i ssion i n to 

our vocab ulary. 

The stri king character of electri cal phenomena 

seems to have taken firm ho l d o n  the pop ular i m­
agi nation , and we fi n d accui d i n gly that the tpch n i cal 

terms of the science have been largely adopted by 

general wri ters in  a fi gu rative or metaphori cal sense. 
As earl y as 1 752 Lord Chesterfield writes to h is son. 
. .  You w ill  1 I0t be so ag reeabl y electrified as you were 
at Man h ei m . " Col er i d ge (1793) has these l i nes : 

The electric flash that from the melting eye 

Darts the fond question or the soft reply. 

The editors do n ot often " drop i nto poetry, " or th ey 
might h ave given Clerk Maxwell's poetical rendering 
of Fararl ay's discovery. It is so good that i t  will  al ­
ways bear q uotation : 

Around the magnet Faraday 

Is sure that Volta's lightnings play ; 
But how to draw 1 hem from the wire I 

He takes a I"Bson from the heart. 

'Tis when we meet, 'tis when we part, 
Breaks forth th' electric fire I 

Here is a str i k i n g q uotation fro lll Car lyle's " SarLor 
Resartus : "  .. Wai t a l ittle till the ent i re n ation is i n  
an e l ectric state ; t i l l  your whole vital electrici t y  . . . 

is cut i n t o  two i solated port ions of Positive and Nega· 
th'e ; o f  Money and Hunger . " Max M uller speak s of 
. • th e electr ic light of Com parati ve P h i lology . " 

We have by no means exhausted the interest of th is 

part of the d ictionary ; and t h ose who are in the h ab i t  
of occasionally thin king of t h e  words t h e y  use daily, 
as they someti mes scruti n i ze the image and superscri p ­
tion of a current coi n,  wil l fi n d  m uch that is sugges· 
tive. As we have already remarked, theories now dis· 
carded have left t heir mark on th e lan guage of to-day, 
and it is more than probable t hat the words w e  n o w 

invent, and which we t h i n k  are altogether ad m i rable, 
will in turn become meaningless.-Elec. Engineer, 
London. 

• • • • 
The Pressure of" Gas in Coal. 

Cool in the bitu minous mine seams is always more or 
less subjected to b leeding. This is well known to t h e  
practical m i ner ; h e  is constantly observing the sweat­
i n g  of the coal , accom pltn ied with a hissin g sou n d .  The 
s weat i ng un d oubtedly is  produced by the p ress u re of 
the gas stored up in m i niature cavities and fissures of 

the seam . 
T h e  pressu re of t h e  gas is a subj ect of increasi ng i n ­

terest ; i t  h as been found in  sO ll ie  cases to  b e  nearly 
equal to the pressure o f  the steam in the boi lers of  
steamsh i ps . P ress u res o f  200 pounds a n d  u pward have 
been f o u l l d  to he COUl mon in deep seams n e wly opened 
o ut. W hat is i n t eresti ng about the matter is the co­
relat i on ,h i p of the pressu re of the gas to the pressu re 
d u e  to a vertical col u mn of water, measured from the 
seam to the d ra i n age level  of the rocks o verlying the 

seam. 
To make this  clear, let us s u p pose a seam to b e  250 

fathoms fro lll t h e surface ; again,  let us suppose the 
d ra i n age level  is  abo ut 50 fath o ms from the surface . 
Now by t hese data we m ay, w i t h  con si derable accuracy,  

calculate the pressu re o f  the gas stored up in the cavi­

ties of the seam. 
S u ppose t he seam has not been wrought, but has 

been p i e rced by a bore h ole. If a long iron t ube was 

inserted in t h is bore hole and m ade gas tight, that is 

to sav. m ade to fit the hole so c losely by some system 
of pa:ck i n g t hat no gas could escape, and a p ressure  
gauge was scre wed o n  the upper end of th i s  pi pe and 
al l o wed sufficient time for gas to acc u m u late i n  t h e  
bore h ole,  t h e  pressure ultimately observed llIight fi rst 
be calculated as follows : Vertical height of water b e· 
i ng 200 fath oms, then-
200 X 6 X 62 -5 . . 

144 
= 520 pounds pressure on the sq uare mch . 

This calcul ation might, however, have b ee n made 
by a simpler process , which we highly recom mend : a 
square inch col u m n  of water havi ng a vertical length 
or rise of 6 feet we ighs nearly 2'6 pou n ds, th erefore 

200 X 2'6 = 520, or is equal to a pres8ure of 520 pounds 
Oi l  the sq uare inch , as before, 

O ften, as faults  and dislocations, water an d gas are 

met with in unusual quantities. Sometimes on cutting 

a fa u l t. gas is gi ven off, generally at the bottom of the 
seam, and this gas often consists of sulphureted hy­
d rogen. Water is often met with at faults, and it  
general l y comes off at the fault at the top of the seam, 
aud after the water has expended i tself, it  is followed 
by gas, w hich also consists of sul phureted hydrogen. 
Now, why gas should be found a t  t he bottom of the 
seam and water at the top of the seaID is a matter full 
of interest. Water is sometimes given off at the bot­
tom of the seam, and when that is the case, the reason 

why requi res observation and investigation. 
N o w  when water is given off at the bottom of the 

seam, som e cavity in the neigh borhood of the fault 

c � m tains gas at a high pressure, but is  situated above 
another cavity fil led with water, so that wh ile the gas 

is prtlss ing on the water, water flows fro m the bottom 
of the seam, through sOIDe vent or parting i n  the fau l t ; 

but as water is heavier than gas, if the water and gas 
are found in one cavity in the bottom stratum of rock 

communicating with the fault or fissure, then gas o u l y  
is gi ven off, and sometimes at a h i g h  pressu re. But it  
will be noticed that after a while the gas is al l  spent off, 
and the air in the neighborhood of the faul t  res u mes i t s  
normal con dition . The gal!! i s  expel led by the operation 
of Boyle's law ; it exists in this bottom cavity at 1\ 
press u re considerably above that of the atm08 phere, 
and if the pressure of the gas i n  the cavi ty was tlue£ 
ti mes that of  the atmosphere , on that pressure bei ng 
removed it would expand into th ree t i mes its original 
vol u llle,  or every cubic foot in the cavi t y  would expand 
i n to three cubic feet, t wo of which w o u l d  be expelled,  

When the water is gi ven off at a fault at the to p 01 
the seam, we may certai nly expect this water to be fol 

lowed by gas, because, being li ghter than water, it  is  
pen t u p  at a h igh p ressure above it, and the high pres· 
s u re of the gas causes a rapid or violent  outflow of 
water. No w as the gas cannot sink in the water , bei n g  
l ighter, i f  the bottom of the cavity com municates with 
the fau lt,  then no gas will  spend off until  the water has 

all  been expelled. 
These facts correspond with e very-day experience, 

and happy is the man that takes a pleasurable in­
te rest in these matters, because it is o ut of s ueh obser­
vation s that kno wledge and expe rience are matured, 
and m en are made useful and profitable to themselvas 
and others. -American Gas Light Journal. 

. . . , . 
The Manufacture of" Caustic Soda and Chlorine 

b y  Electrolysis. 

A n  i m provement which has recently been introd uced 
in the p rod ucti on o f chlorine gas and caustic  soda elec­
troly t i cally exhibits the following essen t i al feat u res. 

The vessel in which the electrolysis takes place is 
mad e either of iron or of carbon ; i n  the latter case it is 
j acketed with an ad herent coat i ng of e lectrolytical ly 

d e posi ted cop per. This vessel for ms the cat hode .  
The anode consists of a cyl i n der Illade of  an y  suitable 

metal and �oated w i t h  a layer of  carbon ; this cyli n d e r  

is  placed i n  the center of the vessel which forms the 
cathode. 

Between the two electrodes there is a porous d ia­
ph ragm consisting of a n umber of V-shaped troughs 
made of porcelai n ; these arA bui lt  up inside each 
other, and the i n termediate spaces are packed w i t h  
as bestos fi b e r  or po wdered steati te. This  c urious d i a­

ph ragm is a special feature of the appantus,  and it is  
stated that i t  offers m uch less resistance than does t he 
usual form of porous earthen ware. Another advan·  
tage claimed for this  arrangement is that i t  preven t s 
the d iffusion of the chlorine evol ved i n  the anode sec­

tion i n to the causti c  soda formed in the cathode 
section.  

The electrol yzing vessels may be arranged together 
in series or used separately . 

T h e  raw material is bri n e . T his is supplied from 
se parate tanks to the anode and cathode of  the first 
vessel when a number are arranged i n  ser i es, and the  
b r i n e  gravitating along t h e  e n t ire series th rough thl' 

respective sections of the cel l s flows u l ti mately into 
se parate catch vessels from wh ence it  is  del ivered back 
i n to the respective tanks . . This circulation is mai ntai ned u ntil the solutions 

are su fficiently decom posed . 
T h e  c h lorine escapes froUl th e  electrolyzing vessel 

th rough an outlet pi pe, in a porcel ain cover, which 
latter seals the vesse l .  

There is  another combination in w h ich an oblong 

vessel is  d i v i ded , b y  a n u mber of paral lel p lates (re p­
resenti ng t h e poles) and d iaphragms, i n to anode an d 
cathode sectio ns, t h rough which the respect i  ve l i q u i d s  
ci rculate ; but  i n  t h i s  arrangement t h e  cathodes are 

not coated w i t h  a layer of  carbo n .  
• • • 

THE W h e e l e r  Condell s e r  a u d  E n g i n e E' r i n g  Com pan y 

has rece n t l y  fi l ed articles of i n corporat. ion w i th t h e  S .. c­

retary of State at T re n ton , N. J. T h e  com pa n y  h as 

bough t ou t the e n ti re p lan t and business of the Col wel l 
I ro n  Works , of Carteret, N. J. , wh i ch is one o f  t.he 
l argest concerns in t h i s  country manufacturing vacu u rn 

pans and special mach inery for sugar refineries, salt 
works, condensed m i l k  factories, etc. The Wheeler 
C o m pany will  continue to manufactu re Wheeler's pat · 
ent sllrface coodene.ers and other of his specialties. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

DRAW BAR AND SPRING. -Ferdinand 
E. Canda. New York Ci ty, This invention provides a 
spring casing permanently attached to the car timbers, 
with a removahle bottom plate, while a mortised tail 
bolt is adapted to receive the pul l ing stmin and a fol­
lower with key guides prevents the tai l bol t from turn­
mg. The casing is designed to have t he greatest pos­
sible strength and be of such form as to have the firm­
est anchorage to the draught timbers, while being eas i ly  
acccs8lb1c for  the  renewal of springs, fol l o wers, etc., 
the improvement providing increased strength in a l l  

parts connected with the draught rig.ging. as cal led for  
by the heavy tonnage cars now used on the various 
raIlroads. 

SPIKE.-John S .  Van Leer an d John 
1'. Redmon, Sedalia, M o .  T h i s  spike is especially 
desi gned for sccnring rai ls  on ties, and has its !:!hank 
square near the head, from whlcb there is a latera l l y 
prOjecting wedge-shaped flange, there being a boss on 
the head directly above the sbank, which is triangular 
below the square portion. each side of the triangular 
part being longitudinally grooved to afford channels 
and i ntervening ribs, all sides being sloped to form a 
triangular point comcldent with the axis of the sbank. 
This spike is designed to b� economically made and to 
seal the puncture formed by its insertion i n  the wood, 
while i t  i s  read i l y  guided to drive lU a straight l ine ver· 
tical l y  or at any desired degree of inclination. 

DUMPING CAR.-Christ.ian Schma lzrid , 

Donaldsonvi lle, La. TiltlDl' cars which dump their 
load at the side from the top of the body of the car 
may be made of i mproved construction by means of 
this invention. which CQusists in a raising and lowering 
car body i n  connection with a truck on the wheel frame 
of which It rests w hen not to be til ted. Special means 
�re provided for raising and lowering the car body and 
ror ti lting it lateral l y  to dump when needed. The im­
provement, al though applicable to hauling and dump­
ing coal and other materials. is more especially deSigned 
ror the hau l ing of sugar cane from the field to the mill, 
\nd dumpin:: it quickly on a suitable carrier. 

Electrical. 

INSULATOR. - Fran k A. Ross, Living­

lton, Montana. This insu lator is threade d internally 
to receive a supporting pin, and has a water shed at it!:! 
lower end, whi l e  its u pper end has a screw-threaded 
transversely s lotted part to receive the wire. At the 
bottom of the transverse s lot  tbe insulator is concaved 
or corrugated to antagon ize a screw having a s imilar 
surface, and a screw adapted to the threaded portion of 
the insulator for clamping the wire on Its corrugated 
Burface. With this device the use of blUding wires wi l l  
be avoided, and the conductor may be securely clamped 
without injury to the insulation or the wire itself. 

Agricultural. 

CULTIVATOR. -Parrott M. Hardy and 
Thomas n. Boyd, Edwards' MEl. N. C.  The frame of 
this machine has a st>ries of offsct�, with inclined faces 
and recesses opposite the Off8Ctfol, cult ivator blades 
being secured to the incl i r.ed faces and cul tivator teeth 
located in the recesses, while there is  a fastening deVIce 
for secllring the cultivator teeth aud blndes adjll;tably 
to the frame. The implement is designed to be con­
veniently adj usted l ateral ly to work upon rows of dif­
ferent widths, while the harrow teeth and cultivator 
blades carried by i t  may be readil y  and quickly adj usted 
vertically to and from the ground. 

GRAIN AND COCKLE SEPARATOR. -
Thomas F. Gray, �Ionroeville, Ohio. This is a simple 
and durable machine, that is  mcxpensive to manu­
facture, in which a v ibrat!ng frame i s  mounted in the 
main frame, and parallel incl ined rollers are mounted 
in the vi brating frame, an endless b e l t  provided with 
pockets passing around the rollers, and the belt being 
operated by the v i bration of the frame, which is  effected 
by a cam on the dr ive shaft. The machine also pro­
vides means wbereby the cockle and wheat kernels are 
separately delivered, each belU� passed into a receptacle 
provided there for. 

lUechani cal Appliances. 

REAME R. - W i lliam W. McGregory, 
Pa�adena, Cal . This invention relates to dr i l l ing tools 
for boring wel ls,  providing a si mple and d u rable reamer 
which expands to ream out the hole made by the dri l l-
109 tool to faci litate the lowering of the well pipes or 
cRl':'ing. Two opposed reaming blades arc pivoted on a 
head, belo w  wbich they extend. and a l , mgi t lld i nal 
plate spring is secured on the inner side of each b l ade.  
the springs being bowed in ward lOto contact with  each 
other and holding the b lades normal l y  apart at their 
lower ends. Tbe reamer is  attacbed to the drill  rod in 
the same manner as the dril l ing tools. 

S E C  '1' I O N  A L CORE. - Marshall J. 
HlIghes, New York City. This is a cnre for t.he founda­
tion of stereotype�. electrotypes, printers' fnrniture, 

etc .. and is formed of sections of varying width, to re­
place type metal with cast i ron or other cheap material 
which wil l  support the cast and give it the required 
rigidity nnd strength. The in vention provide. aper­
tured core sections of hard metal with a;>ertured sec­
tions of 80ft material disposed intermediate o f  the hard 
sections, whereby the cast may be separated into sec­
tions without trouhle, in combination with a core sup­
port adapted to enter the apertured sections. 

S HOE TURNING MACHIN E. -Jason H.  
Edgerly, Ch:cago. A hollow form adapted t o  approxi­
nldtely fit inside the heel of a .hoe. and bear upon 
the sole near its ed!:e.. is sccured to a slide, by 
which it is held in position on a SUItable work 
ben c h ,  and a plnn ger, worked by a treadle, has a ver· 

t ical movement from above down into the form. When 
the shoe is placed , bottom u P. upon the form. and the 
plunger i�  moved downward hy pressing on the tread le, 
the sole I S  pressed down within the form, and the 
operator completes the operation of turning by lifting 
I he edges of the upper by band. 

AXLE GAUGE. - Henry F. C. Feus, 
Savannah, Ga. This gange consists of a bar on which 
is held to sl ide a series of sets havmg equidistant set 
screws projecting from three sides, and a thumb screw 
m the fourth Side adapted 10 impinge on the bar. It is 
a simple and convenient device to accurately test an 
axle to indicate whether it is properly turned and the 
wheels properly set, and it may al80 be nsed a. a 
straight edge and rule. 

CIGAR BUNCHING MACHINE. - Bern· 

hard Wertheimer, Carlsruhe, Germany. Tbis machine 
has a plural i ty of parallel independent bunching aprons 
arranged side by side and secured at one to independ­
ent rol lers, in combination with a form plate provided 
with a series of transverse forms or moulds. There are 
o t her novel features, and the machine is special ly  
adapted to ro. l  the wrap� ers upon the fillers and auto­
matically deliver the completed cigar into a form. 
While  not entirely making a cigar, the machine is 
designed to greatl y  facihtate tbe work. forming the 
cigar in such shape that t he tobacco will be evenly 
distributed and the Ibunch will be rolled symmetri­
cally. 

WRENCH. - Albert C incade, Jersey 
City, N. J. This invention is for an improvement in 
that class of ratchet wrenches having pivoted spring 
dogs for locking a pi voted head or block that carries 
adj ustable jaws for holding a nut or other object to be 
turned. The improvement relates to the construction 
and combination of the pivoted block and the jaws and 
the mea .. for adjusting the latter, the construction 
being such that ei tber of the j aws may be quickly 
carried into engagement with tbe block or disengaged 
therefrom to convert the wrench into a right or left 
hand ratchet wrench, according to the character of the 
work and the place in which i t  is to be nsed. 

COMBINATION WRENCH TOOL.-Aaron 
C. Baunty, Pott's Grove, Pa. This invention provides 
in one tool of simple construction an alligator burr 
wrench, a pipe wrench, a hammer, a tack puller, and a 
screw driver, while special means of adjustment are 
appl ied to the wrench portion of the tool, forming an 
implement adapted for service in a great variety of 

work. 

Inlscellaneons. 

SOLAR CAMERA. - Frank T. Wilson, 
Stillwater, Minn. The frame which supports this Bolar 
camera is to he fitted to a door or window or a suitable 
opening in the wal l,  and, in connection with the pro ... 
jecting lenses, there is a fixed inclined mirror for di­
recting the sun's rays into the projecting apparatus, 
and an adj ustable mirror mounted on a revol uble sup­

port and adapted to receive the light from the sun and 
rdlect it upon the fixed mirror. The revoluble mirror 
may be readily turned and adjusted to any desired 
angle, and the entire camera is conveniently adj ustable. 

PROTRACTOR AND BEVEL.-George E. 
Allen, Hartford, Conn. This is a combination imple­
ment of simple and durable construction, capable of 
ready adj ustment for measuring angles, bevels, etc. 
The pointer is pivoted in the center of the protractor, 

and a slotted bar is  fitted to slide on the pomter, and 
be secured with it on the Iprotractor. The bar can be 

moved inward or outward as desired and is held in 
fixed position by a thumb screw. 

LIQUID MEASURING DEVICE. -George 
M. Bellasis, Lakefield, Canada. A scale beam adapted 

to su pport a vessel is, according to this invention. 
pivoted on a post, and a weight sliding on tile post is 
supported on an arm or tongue of the scale beam, while 
a device i s  connected with the weight and with the 
faucet discharging i nto the vessel, so that when the 
proper quantity of  l iquid has been measured out the 
scale beam is actuated and its arm or tongue is discon· 
nected from the weight, when the latter actuates the 
device to turn off the faucet. By this means all over· 
flow and l oss of  liq uid is prevented, while only the 
desired amount of liquid is passed into the vessel. 

ENVELOPE BOOK. -Marcellus M. Hitt, 
Sheffiel d, Ala. This book is more especially designed 
for envelopes to be distri buted in which contributIOns 
are to be collected, as for church purposes, etc. The 
envelopes are detachable from stubs held in the book, 
the envelopes having mouths at their inner ends, on 
which they are provided with closing flaps, while the 
stubs from which the envelopes are detached remain in 
the book, and are inscribed with the record of the par­
ticulars of each envelope, as the name of the donor, 
amount subscribed, object of contribution, etc. 

SEWING MACHINE SPOOL RACK. -
Ed uard Kolber, New York City. This is a frame sup· 
porting a rack:designed to hold a number of spools and 
guide the thread of any of them to the proper mechan­
i.m of the machine on or near which the rack is em· 
ployed , the rack being simple lind durable in COllStruC­
t.ion and securely locking the several spools in place. 
The frame of the device is adapted to be readily fastened 
to the arm of a sewing machine, to a table, or in other 
desired position. 

WINDOW. - Valen tine Schirmer, Nos. 
334 and 336 West Fifty-sixth Street, New York City. 
This is  an inexpensive improvement for wtndows, 

designed to afford means to open the window by 
swinging the sasb within the apartment, and also en­
able the sash to sl ide vertical l y  and independently, as 
usual, the swinging adj ust.ment being provided to 
facilitate the cleansing of each s ide of the u pper and 
lower 8RSh in a safe and convenient manner. The im· 
provement may be relldily applied to any window of 
the ordinary description where the sash is counter­
balanced by weights and suspended with ropes or cords. 
The construction is simple and practical, and involves 
no loss of l igbt or air, windows being really made more 
thoroughly air tight by the employment of  this im-
provement. 

CHEESE COVER. - Strother J. Lynn, 
Hope. Kansas. This is a double cover, tbe inner casing 
of which only comes entirely down to the base hoard, 
while the compartment between the inner and outer 
casings is designed to afford a channel for ample venti­
lation. having many openings at the top. The inner 
casing is also provided with many top and side aper_ 
tures, too small to prevent the entrance of inaeeta, and 

in the side wall of the inner casing is a small pocket to 
receive a wet sponge and thus supply a proper degree 
of moisture. The ventilation and protection afforded 
by the casing is designed \0 prevent mould and keep 
the cheese in good condition. 

H OUSE DOOR LETTER Box. - Henry 
K. Day, Elyria, OhIO. CombiDed with a frame to 
which a door is hinged are latch levers and 8 sl iding 
trip bar pivotally connected with the levers, with other 

novel features. formin:: 8 box of simple and durable 
construction which can be easily opened by the post­
man and locked after the mall has been placed i n  it. 
An alarm is sounded on a gong on both the upward and 

downward movement of the trip bar, and on the front 
of the box a name plate may be placed, while a paper 
or package receptacle can be conveniently attached to 
the box, aud when not required may be practically 
hidden. 

EXTENSION LADDER. - George Albee, 
Susquehanna, Pa. The movable part of this ladder is 
adapted to be raised or lowered by means of a l ifting 
rope. The fixed and movable parts are provided with 
Clips and arranged to slide one on the other, in combi­
nation with one or more weighted catches adapted to 
engage the rungs of the ladder, a l atch being pivoted 
to the catch to close its hook, when desired, to allow 
tbe movable part of the ladder to descend withont en­
gagement of the catch. 

V E N T I L A T O R  FOR MATTRESSES. ­
George H. Hildreth, Cincinnati, OhiO. This device con­
sists of a perforated ru bber tuhe having a metal l ic top 
and a perforated cover, the tube being designed for in­
sertion in the body of the mattress from opposite sides 
at the points where mattresses are usually tufted , the 
ventilators being held in place by the twine used in 
tufting the mattress. The tubes, being flexible, do not 

interfere in any way with the efficiency of the mattress, 
while they insure the constant thorough airing of its 
interior. 

ICE C UTTING MACHINE. - Thomas F. 
Lynch, Philadelphia, Pa. A frallIe carrying a motor 
and main driving shaft has vertically sliding racks in 
which a saw shaft is journalerl so as to permit the rais­
ing and lowering of the saws without interfering with 
their rotary motion, the. shaft being provided with two 
or more saws placed at a distance apart according to 
the width of the cakes of icp. to be cnt. The machine 
is designed to be easily operated to cut ice from the 
surface of ponds, lake., etc., for storage, rapidly divid­
ing it into strips and cllkes of tbe desired size. 

HARNESS FLY NET CLIP. - Lyman 
Rosenberger. Harleysville, P a .  T h i s  ie  a simple device 
for clamping a fly net to a harness, and i s  made in two 
sections-a keeper or box.l ike section, open at one end 
and having at the other extremity an inturned cl ip, and 
a detachable latch sect.ion. made of a single piece of 
spring metal . The clip can be conveniently and easily 
appl ied to hold the net securely in engagement with 
the straps of  a harness. 

BREAST STRAP SLIDE. - James A. 
Macrae, Regina, Canada. This slide consists of a 
hollow case having opposite side openings, with a snap 
hook projecting from one side and a keeper rigidly 
secured to the opposite side. The improvement forms a 
simple, durable and efficient device by which the breast 
strup of a harness may be qU ickly secured to tbe rlOg 
of a neck yoke. 

SADDLE JACK. - E ugene E. Bateman, 
M arquez, Texas. A frame is mounted to turn on a 

pi voted arm having transversely extending brackets 
connected together at the top by a beam with which 
clamping plates are adjustably and detachably connect­
ed, with other novel features, forming a jack whicb is 
simple and durable in construction, and which can be 
readily adjusted to hold the saddle tree in any desired 
positIOn for the convenience of the workman engaged 
upon it. 

ADJUSTABLE SINGLETREE. -Sosthenes 
Moeschler, Riceville, Va. This invention consists of a 
pair of rods pivoted together and connected by the 

pivotal bolt with the clt,vis, being attached at their 
outer ends to an adjustable bar, thus forming a single 
tree which may be lengthened or shortened to snit the 
animal attached to it and the work to be done. 

TRUCK. - Wi lliam H. Goh ri ng, Bing­

hamton, N. Y. This is a band truck for moving 
freight or baggage, etc., and is deSIgned for nse 
ordinarily as a two-wheeled truck, but it is so con­
structed that, when a heavy or a large load i s  to be 
carried, allother axle and pair of wheels may be swung 
into position, converting tbe truck into a four-wheeled 
vehicle on which a large load may be piled, and having 
a handle by which it  may be drawn. 

DINNER PAIL. -Robert Dickinson, Sr., 
Millgrove, N. Y. This pail  is of sheet metal, and is 
d ivided into several compartments adapted to hold a 
variety of liquid and solid food, while It is also pro. 
vided with a lamp and appliances whereby tbe liquid 
and solid food may be simultaneously heated. The 
device also affords a drinking cup and a platter to eat 
from, the whole being arran!(ed in simple, compact, 
and convenient form. 

H A I R PIN EXHIBITOR. - Louis D. 
Nessler, New York City. This is a box having an in­
clined bottom, above which, at different distances, two 
strips of coarse netting are held lD borizontal position. 
the prongs of the pins dropping easily through the 
netting, so that the pins may be readily arranged in 
rows one above another in a manner wel l calculated to 
display them. 

GAME ApPARATUS. -Al bert Crom well, 

Philadelphia, Pa. The game board provided by this 
invention has a central concave portion and a flange 
around i ts onter edge, while u pon the board are placed 
concentric rows of pins in shallow sockets. A top 
havlDg facets on its sides is used in playing the game, 
the player holding Ihe board with one hand and with 
the other spinning the top, at the same time tiltin/,( the 
board to guide the top from a central position ont 
through the rows of pins and back again. 

NOTE.-Coples of any of the above patents will be 
furnisbed by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of inventlun, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 

HANDBUCH DER PHOTOGRAPHIE FUR 
AMATEURE UND 'fOURISTEN. Von 
G. Pizzi ghel l i. I I. Ed itIOn . Volume 
I. Photographic Apparatus . 485 
pages a l l d  531 i llustrations. 1 891.  
Halle a. S. :  Wilhelm Kuapp Pub· 
lisher. 

The first vol ume of this ':!andsomely illustrated hand­

book for amateurs and tonrists treat. in an exhaustive 
manner in six chapters, ')hjectlves, cameras. selection 
of objective, and cameras, stereoscopic apl>Irl'atuEl, 
apparatus for enlarging and reducing, and magnesium 
flash light apparatus. 

DIE PHOTOGRAPHISCHEN OBJECTIVE, 
IHRE EIGENSCHAFTEN UND PRU­
FUNG. By D r. J. M. Eder, Di rector 
of the School for Photography and Re· 
prod uction, etc. , in Vienna. 273 pages, 
197 woodcuts and 3 plates. 1 891.  
Hal l e a. S . : Wilhelm Knapp Pu b­

Hsher. Price $2. 
This publication forms the fonrth number of Vol. I. 

of Handbook of Photography by the same aut.hor. This 
number contains three plates witb fine portraits of Dr. 
Steiuheil, Voigtlander and olieph Petzval. The book 
is divided in 16 chapters, and ireats objectives in a very 
systematic and exhaustive manner, Bh ' lwin� the author's 
thorongh knowl�dge of the varIOus forms and con­
struction of lenses. A chapter on the history of camera 
and objectives furnishes very interesting readin/( for 

I.he .tudent. 
1. The chapters in their order treat on photographic 

optics. 
2. History of camera and objectives. 
3. The lensless camera. 
4. The single lens as a photographic objective. 
5. Aplanatic, euryscopic. recti linear, and similar sym-

metrIc aplanatic lenses. 
6. The anti-planatic objecti ves. 

7. Portrait objectives accord ing to Petzval's system. 
S. Anast.igmatic and t.riplet objectives. 
9. Petzval's orthoscope, Sutton's water lens, sphere 

lens, pantoscope, periscope, etc. 
10. Combination objectives. 
11. Mirror objectives. 

12. Mirrors and prisms for inverting pictures. 
13. Diapbragms. 
14. Fastening of the objectives. 
15. Selections and trials of lenses. 
16. Calculating the time for exposure from the na­

ture of the lens and the subject. 
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1. Elegant plate in colors of a colonial residence 
recently erected at Fordbam Heights, N. Y. Two 
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$titttfifi t �mtri tatt� [OCTOBER 1 7. 1 89 1 .  
)lBu$ine$$ Q:n� �er$onQ:L put a uumber of elements togetber in an air  tigbt box ? 

_____________________ � A. The current is dependent upon the size of tbe plates. 
on the magic lantern, such as IJepworth 's H Book of  

the Lantern,"  pri�e $2. H The Magic Lantern , Itt:! Con­

struction and Management, "  price $1 by mail post)Jaid. 
An annular burner i s  described also in H Experimen tal 

Science . " 

construction in SCIENTIFIC AMERICAN SUPPLEMENT, 

Nos. 581, 582, 583, and eyepieces for telescopes in 

SCIENTIFIC AMEIUCAN SUPPLEMENT, No. 399. 10 ce!lt� 

each . You wil l  also find the transit illustrated and its 
use defined in U General Astronomy," by Young, $3 

mai led . 

The charge Jor lnsertwn under .his head is One Dollar a line It wou ld be better to put tbe elements in separate cel ls, 

for each insert ion :  about eight words to a line. Ad1'er- but undoubted ly you cou l d  get very good results from a 
tisements m,ust be recdred at publication office as early as number ot elements arranged in the form of a pi le. 3. 
Thursday morn'ing to a ppear in the joUow1.nq week's 'issue. How many 24 vo l t  32 candle powder lamps cou ld I light (3452) B. A. W. asks how i n sects, 
I wisb tC' buy second band latbes, planers, dri l ls. sbap 

ers, engines. boilers, and machinery. Must be in good 
order . Will pay cash. W. P. Davis, Rocbester. N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Patent Dealers. Street & Fishburn, Dallas, Texas. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Valuat:e patents for sale by Thos. F. Gray, Monroe­

ville, Ohio. See page 249, this issue. 

w i tb 30 elements connected in series, tbe l amps being 
arranged in par"l Iel ? A. Tbis battery is not at all 
adapted to runn ing electric lamps, in fact it would be 
practical ly  imposs ible to use it for I bis purpose, on ac' 
count'of the great resistance of the battery. 4. What 
is the amperage of a single cell of this battery ? A. 
Probably from one-fourth to one-eigbtb of an ampere. 
5. Wh"t is the voltage and amperage of a single cell of 
Danie l l battery ? Also. does the size affect the E.M.F .. 

Steam Hammers. Improved Hydraulic Jacks. and Tube and could I put the bl uestone in the hottom of the cell Expanders. R. Dudgeon. 24 Columbia St . •  New York. Illstead of having a pocket?  A .  About one-third of an 

flowers, etc., and their elements may be preserved so as (3465) A. C. O. asks : How can abso· 
to look as i f  they were in tbeir natural state. A.  Place ' 

lutely pure air be o htained for the purpose of aerating 
the specimens on a bed of fine dry sand in It vessel hav- milk ? How would air 'oe affected by passing it  suc. 
ing sufficient depth to ext end above the specimens. cessi vely through hot and cold tubes and thus ex posing 
Carefully sift fine sand over the objects until  they are it to great extremes of temperature ? A. Pum p  the air 
completely buried. Set the vessel 10 a warm dry place, i n smul l  streams through "  perforated p late. immer.ed 
and allow it to remain there until the objects are thor· in solution of perman�unate uf potassium. Tbe other 
oughly dry. Remove tbe sand careful ly, and where method you gIve w o u l d  answer excel lently i f  the air 
gloss is no objection, the articles may be d i pped in was finally passed throngh sol utiou of caus ti c soda. 
melted paraffine which Is just warm enough to be (3466) " Arge n t u m  P u rificat u lll " asks : Screw machines. mil l ing machines. and drill presses. ampere. 'fhe size of a Daniell battery has no effect upor. 
lImpId. 1.  Is there a better way of reclaiming the silver from 

(3453) F. J. F. w rites : Can you give me photographic cl ippings than burning the cl ippings, 
R rece ipt or process for bluing over a gun barrel where and red uci ng the rCt'lUltiHg ash to metal l ic  � i l ver, in  a 
it has been scratched ? A. The barrel should be re' cruci bl e, USll1g carbonate soda and carbonute potash 
polished with the finest. flour emery cloth, and even ly (2 to 1) ".s a flux ? A. The method you describe is the 
heu ted until the blue color is produced, then cooled in surc.t alld simplest. 2. How much n itrate silver can be 
water, dried, and varnisl:ed or OIled. It is a dIfficult  produced from 1 oz.  pure silver ? A. About one and 
job for an amatenr. We recommend you to employ a one hal f ounces. 

Tbe Garvin Macb. Co .. Lail<bt and Canal Sts., :';ew York. the E. M. F. The onl y effect of puttlllg the bluestone 
Drop Forgings. Bronze Forgings. Upward of 3,(0) 

different articles. Billings & Spencer Co., Hartford, Conn. 

Centrifugal Pumps. Capacity. 100 to 40,00) gals. per 
minute. All sizes in stOCk. Irvin Van Wie , Syracuse, N. Y. 

Sheet n u bber Packing, 1-16. 3-32, }6, 3-16, and 10 incb 
tbick, 7 X'  cents per pound. All kinds of rubber goods at 
low prices. Jobn W. Buckley, 156 South St., New York. 

For the original Bogardus Universal Eccentric Mill , 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson. 26 to 36 Rodney St" Brooklyn, N. Y. 

Splendid manufacturing plant. Nine buildings. Com­

p1ete mach inery for Engines, Cars, Stoves, Agricultural 
Implements. Electric Lights. Rent or sale. W .. box 43, 
Gr�encastle, Pa. 

The price of  the Brown & Slrarpe No. 1 universal mil l­
Inll machine, without ovel'hang'ing arm . is $480. Price of 
the machine with overhanging arm, $495. Previous 
prices, $550 and $585. 

IFSend for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co" 361 Broadway, 
New York. Free on application. 

• 

ItS 
HINTS TO CORRESPONDENTS. 

N a rn e s  and A d d res!! mu.t accompany nil  l etters. 
or  no at tent ion w i l l  be paid thereto. 1'his is for our 
in formation and not for pu b l ication . 

Refe r e n c e s  to former articles or answers 8hon ld 
gi ve date of pllper and IJage or n n m her of question. 

Inq u i rles not answered in rea!'onab le t ime e-hon ld 
be repeated ; corre8ponden ts will bear in mind that 
some answers requ i re not a l i tt l e rescurch. and, 
though we endeavor to rep l y  to all either by letter 
or in th is dermrtmellt. el lch mllst t.ake h i s t urn . Speci al 'V rl Ue n I n fo r m a tion on matters of 
personal rather than g-eneral i nterest cunnot be 
expected w i t h o n t  remunerat i o n .  

Sci e n t i fi c  A m e l'ican SUI" .lemen'!! referred 
to may he had at the office. Price 10 eents each. 

B o o k !!  referred to promptly suppl ied on receipt of 
price. 

M l n e ra),. sent for examinatlOn should be distinctly 
marked or labeled. 

(3447) D. E. S. asks : 1. I have com-
mcnced to bui ld the electric motor deSCrIbed i n  S up· 
PLEMEN'f, No. 641, and is the ,\fire of the armature core 

16 or 18 ? A. It  is  immaterial whether you use No. 16 

or No. 18  iron ,,,.rire in the core of your armature . Prob­
ably you would find No. 18 or 20 easier to wind. 2. 
Is al l  copper wire magnet ? A. Magnet wire is copper 
wire wour.d with one or two wrapping'S of cotton or 

si l k .  iI. Will it  make any difference if the w ire in  the 

armatu re core is  in more than one piece ? If not, 
must the ends be abutted or fastened togethe r ?  A. If 
you refer to the armature corc, it will  make no d i fference 

whether the cores of the wire are abutted or f"stened 

together. 4. Is the w ire on the fie l d magnets copper or 
iron, covered or bare ? A. It is magnet wire. (See 
answer to No. 2.) 5. What does a one horse power 
Shipman engine weigh, and would it  be practical to run 

a buggy ? Are there an y other sm,,1 l engines made that 
wonld be better adapted ? A. We do not knuw tbe 

exact weight of a Shipman one horse power engine, but 

we t hink it  must we igh about 150 pounds. It might 

possib l y be adapted to running bu ggies. We do not 
know of any regu larl y made engines for this purpose, 

but l,robab ly one could be designed that would be bet­
ter adapted to running carriages. 6. Would the above 
motor be practical to get the power from a dynamo ? 
And how shoul d  it be arranged ? A. These motors 
are successfully used for running dynamos . The 

dynamo is driven by a belt from the fiy wheel of the 

ene;ine. 7. How can I make a positive jet black writ ing 

ink that w i l l  show as soon as written and not dry for a 

couplelof hours, and that wll l  take a good copy by simply  
rubbing a sheet of dry tissue paper over the writing 

with the fingers ? A.  It is almost impossi ble to find an 
Ink whIch fulfil l s  all your condi tion. , but the fo l l owing 

from the new .. ScientifiC American Cyclopedia  of 
Receipts, Notes and Queries " (in press) gi ves a copy 

w i th out the use of a press :  Nigrosine (aniline b lack) 

C. P. fine, 10 oz. ; glucose " A,"  1).2 oz. ; hot water. 1% 
pints ; glycerine, 17,i oz. Dissol ve the nigrosine by 

trituration in the hot water, then add the other ingredi­
ents and stram through a piece of si lk. If too thick 
wh�n cold, dil ute with water. In preparing this ink, it 

is imperative that the water should be qUlte hot until 

all the dye has been taken up by the water. b. If a 

fair quee-tion, how are you abl e  to 80 correctl y al1swer 

the 1.001 questions asked every month ? A. W e  employ 
a corps of writers who are able to answer many of the 
questions offhand. while other queries rcqmre u great 

deal of research, and BometimeR intrICate calcu lations 
and experiments. The H Scientific American Cyclo­

ped i a of Recei pts. Notes and Queries," now in pre�s, is 

desi gned to meet the wants of those who seek in­
formation of this kiTid.  It is a digest of notcs and 

qller ies published in the SCIENTIFIC AMERICAN, and 
con l a i ns over 12,000 valuable receIpts. 

(3448) W. J. M. asks : L What would 
the voltage of a sin gle ce l l of the dry copper·zinc bat· 
l oTY rlescribed in query 3271 on page 123 of the issue of 
August 2'Z. 1891, be, if the bl otting paper was 2X 3 

inches ? A. The E.M.F. of the battery referred to is 

about 1 volt �. Docs the size or thickne�B of the 

pl ates affeN the strength of tbe current? Also, is it ne­

cessary t., vut each element in a separate jar. or could I 

gunsmltb. 
(3467) H. S. writes : I have imported 

a gl llss filter for the household, and would like to know 

IV he t her its efficiency is thorou ghly rel iable. A. No 

filter i" thorough l y rel i able. If properly used and 
c lea ned, a good filter wil l  do good, but cannot be 

depended on in  all cases, us many inj ur ious ingredi ­

ents wil l  pass through the finest pores. 

(3468) F. A. F. asks for so m e  in gre-

in the bottom of  the jar around tbe porous cell would 
be to i mpede the action of the porous cell 6. If  I had a 
battery gi ving 30 volts at 20 amperes, COUld I l ight five 
24 volt l amps arranged in paral lel,  i f  each l amp requ ires 

4 amperes ? If not, why ? A. If your battery w i l l  Y Ie l d 

a 20 ampere cnrrent baving an E. M. F. of 30 vol ts, with  
the 24  volt  lamps in circnit, you can u ndoubtedly run 

the Inmps. but the resistance of your lamps will cut 
down your current 80 as to render th is im prac­

ticable. 7. Which is the best way to connect up the 

eight light dynamo--scries or shunt ? If series, how 

many pounds of No. 12 w irp should be wound on each 

leg of fieJ d magnet ? A. For arc l ighting, connect up 
the b l ight dynamo a 8  a series machine:  for incandescent 

li ghting it would be hetter to arrange it as a s l iunt  ma­
chine. It will require ahout 17 pounds of No. 12 wire for 
the field magnet. 8. Would a medICal coil made as fol · 

lows be very powerful ? If not have you any description 

of how to make one ? A piece of ).2 inch iron p ipe 7 in. 

long. On this at each end are fit ted two pieces of wood 

1 inch thick to confine tbe wire. Then four layers of 

No. 23 cotton-covered magnet wire' is put on for the 

pri mary coil. Then 1 7 layers of No . 30 cotton-covererl 

(3454) E .  E .  asks : What are the ap­
proxi mate composition and the properties of the prin­

ci l  al fire-resisting materials used in furnace cor .. strnc­

tion ? A. Alumina is the fire�resisting element . Fire 
bricks are made of clay, hydros i l icate of alumina, col­

ored sl ightly buff by achmxtu re of oxide of iron. 2. 

Wnat is the most suitable  non-conducting material for 

covering pi pe�, boi l ers, etc.,  to prevent loss of hf'at ? 

A. :Magnesi'l fel ting and boi ler covering. 
d ients he could m i x  w i t h wax to harden it for nse, to 
make perfectly  firm. A. Try paraffin or lead oleate 

(3455) W. asks : Will  whitewood board s (lead piaster). 
shrink lengthw l8e ? For exampl e :  A counter is made 
of two whitewood boards, tightly matched toget her, 

and bolted. There is n o w  a crack between them about 
.'4: i nch wide. Did the boards shrink? A. The soft 

woods shrink sl ightly end wise in season ing • 
wire for the secondary. When the wind ing is fin i.hed. (3456) J. D. w ri t es : I am maki ng small a brass tube is fitted on the coi l . The inside of tbe iron 

dynamo, described in SUPPLEMENT, No. 161, and would pipe 18 fi l led witb No. 18 iron wire. I would l ike to know 
l ike to know if I could shell ac the bore of the field 

if a cu rrent of from 2 to 4 volts were used, whether this 
ma�net alBa the outs ide of armatnre (S iemens) to pre' 

would make a good coil. Also would you feel the cur-
vent r ",'t i ng. Would it detract from the power of the 

rent stronger if a person bad hold of bandies than from 
dy namo by so doing ? A. There is no objection to 

simply a bare wire ? A. Your proposed induction coil 
shel lacking the;field magnet and armature of your dy­

would be defective, firE-t on account of using the £Tas 
nama. 

pipe as a port ion of the core. The core shou ld be 
formed entirely of soft iron wire to insure a rap id mag· 

netization and demagnetization. Your primary wire is 
too fine. You should use two layers of No. 16 instead 
of four l ayers of No. 23. Two cel ls  of bichromate bat­
tery should give you a strong cnrrent. Hand les are 
more effective, as they give a greater surface for the 
distribution of the current. 9. 'Vhat is  the best w tre to 
use on an outdoor electric bel l  l ine ? A. Common 

telegraph or telephone wire wil l  answer if supported 

upon int3ulators, or you can use office wire or any of 
the various insulated wires in the market. 10. What is  

t h e  price of t h e  Ed ison dynamo described in SC IENT IFIC 
A)!EBICAN of July 25, I8nl ? A. For prices we m ust 

refer you to the Ed ison General Manufacturing Com­
puny. Broad Street, N. Y. 11. Is the electric light l ine 

wire that is used out doors iron or copper ? A. Elec­

tric l ight wires are general ly made of copper. 
(3449) W. M. writes :  1. I have made a 

Faradic instrument with battery to operate it, and have 
made the connections as I have been instructed from a 

work on induction coi ls, that is, I have concected a 
wire from the pil lar carrying the platinum screw to the 
battery. then one end of the primary wire to the pil lar 

carrying the .prlllg, then the other end of the primary 

wire to the battery. The battery I nse is the bichro­

mate of potash. The solution I have made as fol lows, 

according to instructions : To 1 pint of water 2 ounces 
of finely powdered bichromate of potash; this I have 
boiled when cold. I added to tbis 1 ounce of sulphu­

ric acid when it  was col d ;  the instructions claimed it 

was ready for use. The elements are composed of 1 zinc 
to 2 carbons. I have tried the battery on the machine, 

and for about 15'minutes it kept up a very powe rful and 
steady shock ; then it gradually decreased in power till 
at last there was no perceptible shock. ThinkIng that 

it ought to maintain its power for a longer time than 

that, I would ask you to be kind enough to tell me 
where the trouble lies ? A. Your battery solution Is 
too weak. and probably your zincs are not thoroughly 
amalgamated. Make a solution as follows : Make a 

saturated solution of bichromate of potash or soda in 

water ;  to this add one-fifth its bulk of commercial sul­

phuric acid. It is well also to add a small percentage 

of sulphate of mercury to keep the zincs amalgamated. 

If the solution boils at the zincs, you will  need to re­

move them and amalgamate them by sprinkling on a 

little mercury ar.d spreading it around by m eans of a 

brush or swab. 2. Give me a recClpt for a cheap solu­

tion, dip or process for blacking or bluing brass work, 
something that wi ll hold gcod for some length of time. 

A .  Lustrous black on brass.-M ix equal parts of copper 

su l phate and sodium carbonate ; these solution. must 

be hot. Wash the prec i pi tate as it  l ies on the fi l ter 
paper and dissolve immediately in an excess of am­

mon ia. Dil ute the solution with water and add a smal l 
quantity of pl umbago, 20 to 50 grains. depend ing on the 

amount of solution used, then heat to 1000 Fuh . The 
brass articles mllst be thoroughly cleaned and left in 
this bath until they are black. Wash well in water 

and dry in sawdust. Prepare only as much solution as 

is wanted for immediate use. 

(3450) W. D. K. asks how i m pression 
wax i s  made . A. rl'cmper paraffine wax with o l i ve  oil 

to Buit cond ition�. Mix a l i t tle whit ing WIth It while 

hot.-From . .  Scient ific American Cyclopedia of Re· 

ceipts. Notes anrl Quer ies ." In press .  

(3451) W. P. H.  asks : 1.  From what 
and how is  oxygen made for commercial purposes. al so 

hydrogen ? A. Oxygen is made by heating a m ixture of 
chlorate of potassi u m and binOXide of manganese . By 

Brin'8 process, which has been_ introduced in England 

on the large scale , it is made with barium oxide a8 a 
base from the air. See our SUPPLEMENT, No. 623. 2. 
Please refer me to engravings and details of constrnc­
Uon of the calcium light. A. We refer you to mauuals 

(3457) 'V. C. W. asks : Has copper or 
brass ever been hardened a n d  at what time and by what 

nation or nations, and have they by such hardening 

lost any of their properties or not ? By hardening, I 
mean tempering, in the ordinary sense of the word, as 

steel is tempered. A. Pure copper cannot be hurdened 
l ike steel. The bard copper tools of the �ncients were 

made of an a l loy of copper and tin. Such tools can be 

made now t hat wi l l  cut stone or wood. The proportion 

IS 72 parts copper, 28 parts tin. It must be cast in the 

"hape reqlllred alld ground sbarp. It cannot be hard­

ened by tempering. 

(3458) R. H. S. asks for d i rections for 
making h P. and B. e lectr ical compound n tor coating 

wood storage battery cells, acid, watcr, and alkali 
proof, applied with a brlU�h the same as ordin ary paint. 
A. We have not the formula for the compound referred 

to. The fo l low ing hus been recommeuded : Stockholm 

tar 10 purts, rosin 10 parts, gutta percha 30 parts. Coal 
tar pitch:answers very well. See next query. 

(3459) R. H. S. asks ( 1 )  how to make a 
varnish for the inside of a wooden battery cell that 
would not be affected by acid or alkali. A. For this 

purpose a m ixture of gutta perch a, Burgundy pitch 
and ground pumice stone WIth a l ittle boi led l inseed oil 

is recommended . Melt it in with a hot iron. 2. Please 

reply about the sample at salt sent. A. The wh ite salt 

said to be used for the inner cell or porous cup of a sul­
phuric acid battery is ni trate of potassium. 

(3460) G. V. asks as to the correctness 
of the statement of the Johnstown flood in A. S.  Barnes 

& Co.'s brief history of the UUlted States, latest edi­

tion. This book says that the waters rushed down the 
valley at the rate of 2Y6 m iles in one minute. A.  This 

rate Is somewhat conjectural , and we cannot find 8 
real ly satisfactory basis for an op inion. 

,, (3461) J. F. D. asks whether there are 
any chemicals that will resemble fire after dark. A.  

Try a solution of common phosphorus in oHve oi l , or 

Balmain's l u m inous paint, del"cribed in1 0ur SUPPLE­

MENTS, and sold by large deale rs in paints. 
(3462) N. W. wri tes : I want to get 

some instructions to repair merCUrIal barometers. Can 

you put me on t rack of any work pub J ibhed for that 

b u sineEts ? A. Read H How to make a Barometer, " i n  

SCIENTIFIC AMERICAN SUPPLEMENT, No. 309, illus­
trated. 

(3463) A. U. asks : Will you be kind 
enough to inform me how t o  prepare barrels i n  order t o  

keep sp iri ts p u t  in them perfectly white ? I have a very 

fine wel l of water 72 ft. deep, 8 ft. square ; the sand 
coming in with the stream of  water gives me a great 

deal of trouble. Could you advise me how to overcome 

it? A. Tbe method of pr"paring barrels for pure spints 

as practiced by our rectifiers is to steam the barrel s  by 

placing them bung down over a srual1 steam pi pc pro­
jecting into the barrel. Contmne this for an hO ll r or­
more, according to the condition of the barrel .  Then 

fi l l  the barrel with clean water in which a hul f pa ll nil 
of sal soda is diA801vcd. Soak for 2 or 3 honT� an d 

thoroughly wash out with fresh water.-The on l y  
remedy for sand commg into your well that can b e  np­
pl ied easily is to drive several p i pes of large �ize. 

made l ike the points of dr ive we l l p i pes . down to a 

lower stratum, leaving their tops below the l o w wat.er 

surfaoe. This will relieve the pressure that l ifts the 

sand and tend to increase the flow of the well.  

(3464) F. V. Y. w rites :  Will you please 
pllbl ll�h an article in your SCIENTIFIC AMEIUCAN or 
S UPPI,EMENT on the construction of a transi t strong 

enough to Bee the rings of Saturn, or if you have pub­

lished such. will you please tel l me what in, and send 

price? A. You will dud iutereBting detailB of telescope 

(3469) E. H. K. asks how to w ater-

proof boots. The fol lowir,g methods arc from the new 

h Sc ien tific American Cyclopedia of Receipts, Notes 
and Queries . " A. A coat of gum copal varn ish appl ied 

to the Boles of boots and shoes and re peated as i t  dr ies 
until the pores are fil led and the surface sh ines. Or try 
the fol lo\\ i ng mixture :  tCO oz . best wh i te wax ; G oz. 

BurguTldy pitch : 8 oz. ground nut oi l ; 5 oz. iron stl l �  

phate ; 2 oz. essence of thyme. 

(3470) J. S. W. writes : 1. I have 4 oz. 
of No. 36 copper wire, and want to make an incl uction 
coil. What n umber w i re shall I U8e for the lJr imary 
coil, and how many layers of wire ? A. Use two lay ers 
of No. 18 w ire for your primary coil. 2. How long 

should I make the core, and how l a rge should the heads 

be ? A. Make the core about ;) inches long ant! % inch 

in d iamete r ;  the heads might be 1� i nches i ll u i u nw1 er. 

3. How is carbon made, such as 118ed in  batterie�? A .  
For d irecti ons f o r  making curbons !"ee S C I ENTJFW 
AMERICAN, vol .  60, page 307. Also cOllRu l t  B E x peri ­
mental Science." 4. Why is it that electric cond u i t s  

arc n o t  used i n  N e w  York f o r  the cars ? Is i t  because i t  

i s  against the law or too expensive ? A. E lectri ca l con� 
duits are not in usc i n  New York C i ty. It 8ecm� a u l llictl lt  

problem to apply them successful ly . 5. Uow i,  i t  that 

an ind uction coil has as many as 50,000 \'01 t 8  and it 

does not k i l l a man, when a dynamo of 1 .000 is  c llo 1 lgh 

to kill a man ? A. A current. from un i lld l l ction eoil  
has au exceedtngl y low amperage or q na l l l l ty ; s.t.i l l we 

do not think it safe to take a slwck from a large md uc­

tion coil. 

(347 1) G. M.  B. asks for a recei pt for 
mending porcelain. A. Milk  is  coagulated with acetic 
acid, and the cascine thus formed is thorough ly washed 

in water and dissolved in a cold saturated j:o":ol ut.ion of 
borax. The clear sol ut IOn thus formed is  s n perior to 

gum arabIC ;  for porcelain, mix with finely powd e red 
quickl I me . Apply to the ware i mmediately. Bind up 
with cord and ex po�e to gen tle heat.�From � \  Sc ientific 
American Cyclopedia of Recei pt8, Notes and Queries. n 
(In press.)  

(3472) A. K. B. asks : 1 .  What chemicals 
a r e  used in taking tintypes, and how to use them? A .  

Col lodion , a nitrate of s i l ver bath, Rul phate of iron, 
acetic ac id and cyanide of pot.as[';i um. 'Ve re fer you to 
Estabrook IS  B Ferrotyper'8 Guide," pI ice $1. 2. Can a 

camera be constructed for taking t i ntypc� wi thout a 
lens ! Can the aperture be a _mall pin hole in"tead ? A. 

Yes ; hut it will  take too long. The plate wou ld spoil. 

It must he exposed while wet. You may he able to ob­

tam sensitized dry ferrot),pe pl ates from E. & H. T. 
Anthony & Co . , 591 Broadway, New York. Bilt  they 

wil l  not give as satisfactory results as by the wet plate 
proce88. 

(3473) E. H.  asks how to take fatty 
slains out of hones. A . M uch may be removed by 
soaking in naphtha. As a final blcach, mix 1 part 

bl each ing powder, 2 parts washing soda and Hj parts 

boi l ing water, and sOltk the bones therein, after it hus 
cooled. Wash thoroughly. best with some d H ute sul­

phuric  acid. 

(3474) F. G. C. asks : 1. What wi l l  take 
peach stams ant of white table napkins without injur­

mg the fabric ? A. Try Javel le water or weak solution 

of oxalic acid. Wash out thoroughly. It is well  to 

follow Javelle water with a weak solution of sul phurous 

acid. 2. \Vhat is the specific gravity of erbi llm, caes ium , 

yttri um, and gl ucinum ! A. Caesium, 1'88 ; glucinum , 

2'1. The others are lIOt known. 

(3475) A. C. D. asks for a recei pt for 
making a pol ish for cl ean ing gl aBs, com posed of whit­

in g, etc . ,  formed into a ball. A. !'1ix the whiting vd t.h 
soft soap, kneaded well ,  form into balls and d ry in the 

s lIn . O r  make the balls of pure whi ting by hydrau l ic 
Jlressn re. 

(3476) J. C. M. asks : 1. Will a tube o f  
hard I II bber ho ld mercury for any length of time? A .  
I t  w i l l  hold i t  for a n  indefinite period. There is  a 
possibI l ity of its contam inat in g the mercury , hut if its 

inner surface is pol ished, it  will  not do so. 2. What 

other materials, besides iron, coul d  be used for the 

purpose ? A. Nothing is superior to glass. Plat.inum 

also w i l l  answer, as it  only  amalgamates under spec ia l 

cond i tions. 
(3477) H. W. asks what natu ral gas con­

Bists o f ?  I f  i t  i s  o f  same substance a s  coal gas, or  can coal 
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gas be nsed for the same p:lrpose as natural gao ?  I am 
trying to find out if I can use coal gas for welding iron 
on a small scale, A, Natural gas contains hydrogen. 
nitrogen, marsh �as and otht:!r hydrocl1l' bon8. carbon 
monOXide, etc. Coal gas i8 inferior to it for weJd i J 1 g, 
becanse it contains too high a percentage of carbon. It 
CAn be uEed with a hot. blast with some success. Watt;r 
gas made by passing steam tbrough wbite hot coal is 
superior to either for welding Iron. 

(3478) E. D. H. asks : 1 .  What is the best 
formula for makinl( dry hop yeast ? Wbat is tbe hest 
mode of drying it ! If dried by beat. abont what should 
the temperature be ? A, Mix aVo ounce. of bops w ith 
15 quarts hot water and 3� pounds rye flour. Wben it 
has cooled to a lukewarm tern perature only adel M pmt 
of beer yeast, and allow it to ferment, After standing 
over night add 7% pounds of corn or barley meal. knead 
into dough. and roll out to a thick ness of J4 inch, Cut 
this into small cakes and dry in a warm room or in the 
sun, turning from time to time. To use, a piece IE 
soaked in warm water lett to stand 12 hours in a warm 
place. when it is ready for use, 2, Is there any cold air 
process by wbich it can be dried by evaporation ? A, 
It can be dried by being placed in a tight jar in which 
a lump of quicklime is placed. The yeast must of 
course be in its own proper receptacle, and not in con­
tact with the lime. 

(3479) L. S. says : We send inclosed t w o  
worms fonnd in  a piece of  plush. Would yon kindly 
tell me wbat they are and whether they are liable to 
injure goods ? The darker worm was fonnd in a "ub· 
stance resemhling silk and which adhered pretty firmly 
to t he plush. A. Reply by Prof. C. V. Rtley.-One of 
the larv", forwarded had transformed to pnpa in transit. 
but the other is still active, It is the larva of a beetle 
of the family Clerid", and the genus Oorynetis. This 
family of beetles is, as a rule, carnivorous or preda. 
ceous in the early stages_ It is therefore probo l) . e  that 
the larv", were attracted to the goods by the presence of 
other larv"" the latter probably of some of the com­
mon " clothes moths." I hope to rear the imago and 
should mnch like to have other specimens. If it turns 
out, as seems probable. that this larva will prey upon 
the varions c l othes moths that so trouble the house­
keeper, it is -well to know the fact. as possibly it may 
be encouraged and util ized to advantage. On the other 
hand,one of the species of the genns. namely. COl ynetis 
rujipes, is known to be IDjurious to preserved meut and 
has been fonnd particularly bad in hams, An account 
of its injuries has been published by me in my Sixlh 
Report on the Insects of Missonri. page 96, The 
species sent by your correspondent is smaller. yet al l  
the species of the genus in the larva state, so far as 
known, fepd on dead rather than live animal matter. 
and the presumption is that III this case the two speci­
mens had left some snch matter and got on the plush 
accidentally. or they may have fed on the exuvi!e of the 
clothes moths. The substance resembling silk may 
have been the cocoon of the clothes moth larv", or else 
a cocoon made by the Oorynetis larva itself. prepara­
tory to pnpation. 

(3480) W, R. B. asks h o w  to make beef. 
iron and wine. A ,  Lieblg's extract of beef ).2 ounce 
avoirdupois. ammomo-citrate of iron 256 gralns, spirits 
of orange Y2 fluid ounce, dIstil led water 1>2 fluid ounces, 
sherry wine suffiCient to make 16 fluid ouuces. Dl sso1 v� 
the ammonio citrate of iron in the water, dissol ve the 
extract of beef in the sherry wine. add the spirit of 
orange and mix the solutions.-Beef, iron, nnd wine for 
soda fountains : Beef, iron, and wine 1 ounce, vanilla 
sirup 3 ounces.-For dispensing: For 2 qnarts. concen­
trated extract of beef. 2 ounces; pyrophosphate iron.).2 
grain, Dls>olve in ).2 pmt boilill!:( water. Add tincture 
curacoa, 2 ounces ; tincture orange peel, 2 ounces ; sir. 
up, 12.!13 ounces; alcohol, 12� ounces ; solution citrate 
of ammonia, 2 ounces ; sherry wine, 23 ounces. The 
information given ahove is taken from U The Scientific 
American Cyclopedia of Receipts. Notes and Queries." 
In press. 

(3481) G. L, B. asks h o w  to make blu­
ing for lanndry use. A. 1. Dissolve good cotton hlue 
(aniline blue 6 B) in cold water, 2. Dissolve fine Pros­
sian or Berlin blue with J.8 part of oxalic acid in water. 
or use ferrocyanide of potassi um (1-12 part) in place of 
oxalic acid, 3 A disinfective laundry blue.-Mix to­
gether 16 parts of Prussian blue, 2 parts of carbolic acid. 
1 part of bora' • and 1 part of gum arabic into a stiff 
dongh, Roll it out into balls a< large as hazel nuts. 
and coat them with gelatin or gum. to prevent the car­
bolic acid from escaping. 4. Water 15 parts : dissolve 
in this 1).2 parts indigo carmine, add %; part gum arabic, 
From " The Scientific American Cyclopedia of Receipts, 
Notes and Queries." In press. 

(3482) K. F. asks : 1. What will cement 
thin ivory pads on nickel-plated steel triangles withont 
coloring the ivory or injuring the triangle and that will 
set in 48 hours or less ? A, Mastic varnish 1 part, 
Isinglass 2 . parts. Dissolve the isinglass in as little 
water as possible with a little alcohol. and mix with the 
varnish, The latter is prepared by making a stroug 
solntion of gum mastic in alcohol and benzine. 2, 
What is the best book on s arveying. more especially 
with the transit Y A. We recommend and can supply 
Johnson's " Theory and Practice of Survey ing, " price 
$3.50 by mail, also Gil lespie's .. Practical Treatise on 
Surveying." price $3.50. 3. What is the best book on 
mining snrveying ? A, We recommend Brongh's 
.. Mine Surveying," price $2.50 mailed. 

and by whom ? A. Address the Pennsylvania Salt 
Company. Pbiladelphia. It is a dyer's chemical. 2� 
Could gas be compressed in tank and carried any dis­
tance and used to drive an Otto gas engine. and would 
the tanks empty themselves through the engme with­
Ollt any pressure above atmospheric pressure ? A. Yes. 
3. Where could I get a cheap work on the nse of gas or 
its mannfacture ? A .  We can snpply you with works 
on this Sll bject such as .. A Trc atise on tbe Manufac­
ture of Illuminating and Heating Gas,�' by Burn..;, price 
$1 .50, also Ricbard's " Practical Trelltise on the Manu­
facture and Distribution of Coal Gas," price $12 by 
mail post paid. 

(3486) J. C. writes : 1. In speaking of 
the resistance of fields in a shunt dynamo as being 14 
times that of the armature. do you mean all tbe wire 
on armature or only half between the brushes. or as 
Borne Bay only a quarter of the armatnre wire IS taken 
8S the resistance of armature when comparing it with 
fields. A. The resistance of the armature is meant. 
This is one quarter of the resistance of the total length 
of wire on the armature, for the reason that the current 
goes through the two halves of the wire in parallel, thus 
reducing the length of the conductor one-half. and at 
the same time doubling its sectional area. thus reducmg 
the reSI"tance as 8 bove stated. 2. Does the same resist­
ance do for motor shunt·wonnd ? Yes. 

(3487) R. N. asks : D uring an argu­
ment in this city a few days ago. as to the component 
parts of glass. one party asserted that glass could be 
man�factnred from straw. Immediately a bet was 
made that he was mistaken. and the parties to the 
wager agreed to leave it to the SCIEN" IFIC AMERICAN 

for decision. A, The ashes of straw might be fused 
into a species of glass. To this extent the assertion is 
true. 

(3488) F, F. w r i tes : Can you tell me of 
a glue or cement. for the pnrpose of attaching cloth or 
felt to garments, that is absolutely waterproof. and will 
resist l400 Fah. of heat, also dry quiokly ? What is the 
best method of using same ? A. We know of notbing 
better than the sheet gutta percha nsed by tailors for 
the purpose yon mention. It answers to all the quali­
tIes you call for except the heat, It softens under heat, 
In use place a sheet of the percha between the two sur­
faces of fabric to be joined. and press the same witb " 
hot flat iron. Tbe operation is qnick and effective, pro­
vided the beat is maintained long enongh to penetrate 
the fabric and melt the percha, 

(3489) E. G, H. ask8 (1) for 80m e pre­
parations tbat will render cane pole fireproof. I refer to 
tbe . .  fishing pole " grown in the South. In working the 
material I have considerable waste and propose to make 

bottom of the well. I waut to know what I onght to 
have done to increase the supply of water, I have been 
told if I drop into the hole 2 pounds of quicksilver, it 
wi l l  cause the water to come in more freely. I am told 
of a man in Quincy who wanted to dry up bis well ; he 
was told to put quicksilver in it: be did so. but it had 
tbe contrary effect. The water rose in tbe well. flooded 
his cellar, and he had no relief nntil he connected with 
the sewer. Can you give me any information if the 
quick.ilver will have the desired effect P I have built 
smal l fish pond. and I want to ·keep It supplied with 
water from the wello A. We have no confldence in the 
qnicksilver yarn. Drill the hole deeper to get more 
water. 

(3494) R. W. S. asks : 1. If a rifle ball be 
fired perpendicularly into the air. what velocity will it 
have when it. returns to the ellrth Y 2. If at close range it 
will penetrate 5 inches into a piece of wood. how far will 
it penetrate the same piece of wood after falling from a 
perpendicular shot ? A, The return velocity depends 
npon the initial, The greater difference with the greater 
height that the ball reaches before returning, The 
frictIOn of the air retarding the velocity both ways, We 
cannot give definite fignres on acconnt of the uncer­
tainty of muzzle velocity and height of projection, as 
well as relative densi ties of bullet and air. An elongated 
and globular ball having different frictional exponents. 
Under all circumstances the retnm will have a greatly 
lessened penetration. 

(3495) E. p, G, says : Kindly inform me 
through the inquiries column in yonr paper what is 
the cheapest way of dressing the surface of a grindstone 
which has worn unevenly, to produce an even and true 
Rurface again ? It is not valnable enough to warrant pnr­
chaRing a diamond tool. and I am not in or near a town 
where snch a tool is owned. the use of which conld be 
hn'ed for this one occasion. A. Nail or fasten a block 
of wood across the frame as close as possible to the 
.tone ; nse a piece of %; or l inch gas pipe. with the end 
resting on the block, and the edge agair,st the stone; by 
rolling the gas pipe back and forth along the face of 
the stone it can be turned off trlle. Use no water. 

(3496) P. W. K. asks : Will it make any 
difference which way you jump (while in a car moving 
at the rate of 60 miles per hour). either against or with 
the motion of the train P By the difference I mean dif­
ference in distance jumped, measuring from a certain 
spot in the car floor, A. It will make no difference 
which way you jump; the distance jumped will be the 
same. as yon are moving with the same motion as the 
car. 

TO INVENTORS. 
pipes, for smoking tobacco in, so want to " get on to " An experience of forty years, and the preparation of a treatment not expensive, that will admit of using them more than one hnndred thousand applications for pa­in that way. Wonld like a cJemical that they could be tents at home and abroad, enable us to understand tbe 
soaked in, ·and that wonld not give off any nnpleasallt laws and practice on both continents, and to possess un­
odor or taste. A, Soak the cane in a solution of phos- equaled facilities for procuring patents everywbere, A 
phate of soda, 2. A good formula for marking ink to . synopsis of tbe patent laws of the United States and all 
be used in laundry for marking clolhes. that will not re- foreign countries may be had on application. and persons 
quire to be (the goods) prepared in any way before or contemplating the securing of patents. either at borne or 

abroad, are invited to write to this office for prices, after marking, but be ready to 1:0 into the wash. A. For which are low, in accordance with the times and our ex­mk formulle in general we refer you to our SUPPLEMENT, tensive facilities for conducting the business. Address No, 157. 3. Can you give me an idea of some preparation MUNN & CO,. office SCIENTIFIO AMERICAN. S61 Broad­for bleaching, in lanndry work, better than chlori , ; e  of way. New York. 
lime? A, For real bleaching we cannot. For laundry 
work in general we refer you to SCIENTIFIC AMERICAN, 

No. 9. vol. 61 ; SUPPLEMENT. No, 577. 
(3490) G.-A mach ine that will  always 

keep itself in motion withont exterior aid, and withont 
consumlDg fuel, might be termed a perpetnal motion. 
No reward offered. 

(3491) M, S, P. asks : What can I coat 
tin battery cells with to make them acid proof P A. 
Try a coating of coal tar pitch. 

INDEX OF INVENTIONS 
For which Letter. Patent of the 

United State. were Granted 

October 6, 1891. 
"'ND E"'CH BE.&KING TH.&T D.&TE. 
[See note at end of list about copies of these uatents,] 
AdT���sfg!. l�'8�g::. ��. �.I���: . �����:����� .?��: 400,674 Alarm. See Electrical alarm. Aquarium, G, P. A. Gunther . . . . . . . . . . . . . . . . . . . . . . . .  400,809 Axle box, car. T. B, Stewart . . . . . . . . . . . . . . . . . . . . . . . . .  400,604 Axle Inbricator, J. A. Scarborough . . . . . . . . . . . . . . . . .  460,833 Axle, vehicle, Johnson & Mandt . . . . . . . . . . . . . . . . . . . .  460,873 Axles, ball bearillj!' for vehicle. Miller & Griswold 460,878 Bag holder. W, G. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,698 Ba�re����.� . �������' . .  ��.����?�������: . ����� . � 460,007 Baling cotton, J. G. Goldthwaite . . . . . . . . . . . . . . . . . . .  400.147 BaSj�'li�rfe����� .��:.�����:.i�.����:.�. ���: ,�: 460,888 
��k£:a�!�i8ilfc:���e\leb���.��::::::::::::::::: : :  460,827 

1:a: :���\iK,' 8: X'. r��rrliw:d: ·. ·. ·. : ·. ·. ·. : : ·. ·. : : : : : : : ·. : : : :  ��nl':l;;�n�n���:ll:e,;ll������·.�: �: .?�����I:: : :  460,799 Bicycle, W. R. Mercer . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . .  �,784 Billiard table, pneumatiC, E. L. McConaugby .. , . . .  400,592 Bit holder, compensating, S. B. Minnich . . . . . . . . . . .  400,922 Board, See Game board. Boat detaching apparatus. automatic, B, A. Cape-hart . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . .  . . . . . . 460.556 Boller. See Steam hoiler. Wash boller, 
�g���� ���lc�:er.°8.bi1���.���: �'.�: .�������: : : : : :  Wl:� Bottle, nursing, H. O. Flodin . . . . . . . . . . . . . . . . . . . . . . .  , 460.657 Box. See Axle box. Docnment box. Letter box. p-:fter box. 
��i·ltd� ... ste���iif.eii: ·snow:::::::::::::::::::::, : :  Wl:� Box lifter, E. Treasure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460,686 Brace. See Bed brace. Bracket for adjustable shelving. T, F, Mark . . . . . . . 460.782 Brake, See Veblcle brake. Bread knife, R. J, Christy . . . . . . . . . . . . . . . . . . . . . . ... . .  , 577 Bread, meat, and vegetable Slicer, S. Fehr. . . . . . . . .  715 
:����:�:te�M�& ��ifrnimes: : : : : : :  : : : : : : : : : : : :  : : : : : . i��f:at't��g:'eJt: J: ��r!�:�� .. .. .. : .::,: ':. ', : '::.: : : : :  W1:� Buckle, G. W. Bussey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,846 Buckle, J, Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.721 Burner. See Gas burner. Hydrocarbon burner. 

(3483) H. G. J. asks : What is the ve­
locity of light and of the electric cnrrent ? A, The ve­
locity of l ight is 185.420 miles per second, Wheatstone 
gives the velocity of static electricity as 288,000 miles 
per second. which is greater than that of light, Current 
electriCity. where it meets with no resistance, has about 
the same velocity as light. The velocity of electricity 
on an iron wire is varionsly estimated at from 18,400 to 
62.100 miles per second. and on a copper wire 1] 1 ,780 
miles per second, The natnre of the condnctor and its 
environment has an influence on the velocity. 

(3492 )  E. B. C. ask s : 1. Where can I 
obtalD paramidophenol to be used for a developer as 
described in your paper of August 29 ?  A. From the 
principal dealers in photographic materials in New 
York. 2. How mnch does it cost 1 A. $8 per ounce, 
3. In what proportions should I use it lD develop­
ing ? A. In the proportions given in SCIEN 'fIFIC 

AMERICAN. 4. Is it poisonous, and if so, wb�t forms 
a good antidote for it P A, Yes. to take internally. 
Antidote, a strong emetic .  5. Is hydroquinone poison­
ous. and if so. what is a good antIdote ? A. Yes, 
Antidote, a strong emetic, 6. Wbat is the formula of 
paramidophenol ? A .  Tbe chemical formula is C.H,(N 
H.)OH, 7. How much dId the Philadelphia cost ? 
A, $1,350.000, 8. What is her type ? A. See SCIENTIFIC 

AMERICAN. vol. 61. Nos, 6 and 11. for illustrations of 
her, 9, Is there any good book published exclnsively 
on tbe new American navy P And if so. how much 
does it cost Y A. Consult the back nnmbers of the SCI­

ENTIFIC AMERICAN. There is no book on the subject. 
10. I have a room, size 25 x 30 feet. in which there is a 
fireplace that is 6 feet long. and whenever a fire is 
lighted it will always smoke nnless a window is opened. 
and no matter how little the window is opened. the fire 
stops smoking, Now. how can 1 fix it so that I can 
have the windows all shut. and have the fire not to 
smoke ' A, Conduct a special air flue under tbe floor 
from the outside of the house to the fireplace. baving 
the apertnre at the grate closed with a regiBter, This 
will snpply a constant current of air when tbe room is 
closed. 1 1 .  How much abont per night would it cost 
to rnn a l ime I j �b t  in a Marcy sciopticon. for say abont 
two honrs at a time ? A. The cost for gas will be abont 
$3.50. for lime 10 cents. 12, Would it be safe to nse 
a lime l ight, and what good book can I get on the snb­
ject, and how much does it cost Y A. It will be safe to 
nse the lime light if the gases are compressed in iron 
cylinders. We refer yon to the " Book of tbe Lantern." 
by T. C. Hepworth. which we can send by mail. Price 
$2. 

Cab?�lc�g���, J, Dunott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,912 Call boxes; central station apparatus for, E. R. Wilder . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .. . . .  460,767 Camera roll holder register, H. C. Boyer . . . . . . . . . . .  460,672 

g��j�T!�n:t:r��:�e�ic!,l��: Hazii'p: : : : : : : : : :  �:� Car brake mecha.nism, M. Leary . . . . . . . . . . . . . . . . . . . .  460,586 Car coupling, W, Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,841 Car coupling, Goss & Harrell . . . . . . . . . . . . . . . . . . . . . . . .  460,936 Car coupling, J, W. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,917 Car couplinl/, Molseed & Flncb . . . . . . . . . . . . . . . . . . . . . .  460,792 Car coupling, H. L, Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,707 

8:�,��0;r����P?p�b���Tng: : : : : : : : : : : : : . : : : : : : : : : : : :  �:i: Car, band, T, Lo Casto. . .  . .  . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . . . . 460,556 Car journals, cap for lubricating boxes for, J. Parker. . . . . . .  . .  . . . .  . . .  . . .  . .  . . . .  . .  . .  . . . .  . . . . . . . . . . . . . 400,923 Car seal, E, S. Wheeler. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,766 
(3484) C. A. W. asks : Which travels 

(3493) J. M. L. writes : I have It well 
abont 105 feet d ep, When the well digger got down 
some 85 feet, the solid rock was strnck. Then a hole 
was drilled 15 feet. water was found in either slate or 
soapstone, judging from the appearance of the material 
that stnck to the drill, The water rose within 3 feet of 

car8��:T::��.� . .  �����.t.��: . .  �.�����?� . .  �: . .  �: 460,935 
the faster-light or electricity? Please state also the 
rate of eacb. A. ISee reply above, 

Carriage, S, R, 'Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,547 Carriage body, H. A, Muckle . . . . . . . . . . . . . . . . . . . . . . . .  400,682 Carriage seat, J. Currier . . . . . . . . . . . • . . • • . . . . . . . . • . . . . .  460,910 Carrier. See Parcel carlier. 

Cash indicator. register, and recorder, P. Yoe . . . . .  460,623 CastiuJit grids, machine for, A. F. Madden . . . . . . . . . .  460.93.'1 Centerillj!' device. R. C, Nul/ent . . . . . . . . . . . . . . . . . . . . . . 400,883 Cbair, J. W. H. Doubler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,568 Chopper. See Cotton cbopper, Cbuck, latbe, J. N. Sk;nner . . . . . . . . . . . . . . . . . . . . . . . . . . 46D,t;m Cbuck for bolding pipe nipples, R, G, Fergu-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460,'i iti Cburn, C, G. P. De Laval . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46D,585 

81f�pb2tr %6��,i�fc�3?��:to�ie�����.�: : : : :  ': : : : :  �:�ll Cleaner. See Cotton cleaner. Clock, alarm, W. Made l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4r.o.751 Clothes drainer, A, L. Eversmeyer . . . . . . . . . . . . . . . . . .  400,819 Clutch, combined friction and positive, J .  S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46D,625 Coal conveyer, T. H. Lewis . . . . . . . . . . . . . .  � . . . . . . . . . . .  400,643 Cock, compression, C. A. Sandlass . . . . . . . . . . . . . . . . . . 460,728 

8�ff:�,'J. �� Cgii�eC;;.I� ������.��::.� .. �����: : : : : ':. !Im:�� Collar and hames, combined horse, D. Paquet . . . . .  460,757 Combing machines, mechanism for actuating the dabbing brushes of, J.  Parkin . . . . . . . . . . . . . . . . •. . •  450,654-

8g:le�et��r!r �&�t':���: .�: .::��� ���.s.��:,::.'.'.':.'::: : :�:�-rl Conveyer, J. M. Fincb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,914 

8��:�,����.����·::::·:·::·:·:·:::·:·:::':':::':·:::·::'::,:,:: : m:m Cotton cbopper, G. W. Allen . . . . . . . . . . . . . . . . . . . . . . . .  400,546 Cotton cleaner, seed, T. P. Townl'fii ' . . . . . . . . . . . . . . . 460,669 Cou-¥����. co���n��r conpling, bill conpling, 
Crank motion, variable, A. Kitson . . . . . . . . . . . . . . . . . .  460,642 
8�:ti�:t��,t';;'g't1te1',

J
w�k�:�����: : : : : : : : : : : : : : : : : : : :  Wl:� Curling' iron, G. L. 1.'hompson . . . . . . . . . . . . • . . . . . • . • . . 460,709 Curtain fixture, H, S, Wainwright . . . . . . . . . . . . . . . . . .  460,931 

8�r���.Pao�r;�ntt'igstre�,nW: B: ·cievel·8.i:id: : : : : : :  �:� Cutter. See Stalk cutter, CuttinJ,r and , punching machines, spacing device for, F. Rittenbouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,801 Cutting device, electricall y  controlled, L. S. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,695 
DaWoe�ar���?����� . .  ���.���� . .  ����������, . .  �' . .  �: 460,579 
Denta] engine, A. W. Browne . . . . . . . . . . . . . . . . . . . . .. . .  460,681 
B�.:l��\��\�����B�Ja,.l'[����: : : : : : : : : : : : : : : :::: : Wl:i� Die. See Sbeet metal drawing die. Sole cutting die. Dire.1t-acting engine, H, G. Williams . . . . . . .. 460,616, 400,617 
Dis�lr�n� �� .���:� .����.�I.S.'. ���.�� . .  ���: .�: �: �?�� ,832 Dish washer, F. W. Hoppe . . . . . . . . . . . . . . . . . . . . . . . . • . .  Display stand, E .  A .  G _  Kurtb . . . . . . . . . . . . . . . . . . . . . .  , Document box, Andrews & Jenness. . . . . . . . . . . . . . . .  , 
B��:s °slh��rJ. ����l*i:rb�ri.��l��: : : : : : : : : : : : : : : : : : : :  �:� Drill. See JeweJer's dril 1 .  
�����fr�:::���ich�e ���hf�r<!iiii:ig: 'i: iiiein:: : : :  400,692 Egg holder for testing eggs, Schuster & Link . . . . .  . 
�f:cr�Fc�g���clo�· ��nV;;I�r·. · . .... .. .. .... : .. .... : .. .... .. .. .... .. . . Electric motors, regulating the speed of, M. J. Wightman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,614 Electric solenoids, core for. J, T. Williams . . . .  " "  460,926 Electric switcb, C. Wirt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,618 Electric wire conduit, W. Vogler . . . . . . . . . . . . . . . . . . . . 460.607 Electric alarm, H. P. Smitb . . . . . . . . . . . . . . . . . . . . .. . . . .  460.896 Electrode, secondary battery, W. A. Rosenbaum. 460,599 Elevator_ See Water elevator. Elevator controlling device, J. McAdams . . . . . . . . . .  .wo,675 
Il��:tg� �:}:t�PJ'�:f��� /¥t3�h�s,fn .������:::: Wl:� Elevator wells, device for operating gates to, W. H, Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,788 End gate, wagon, D. O. Duncan . . . . .. . . . . . . . . . . . . . . . .  460,851 Engine. See Dental engine. Direct acting en-�ine. 
��::.��T��;:;��tf:��F�W?%!.ii.;i : : : : : : : : :::::::::: : :  Wl:� 
�::::i::dm:�:�ftesE:������:��m�n�3.u�.e.w: 400,931 Wasbburn . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . .. . . . .  4OO,W! 
�i�f��t�;�gle�nsti.k�;,����gr: . .  " ' . ' . . . . " . .  ' . . .  460.702 

I!'eed water heater for steam boners, J. Baird . . . .  . � 'elting macbine. C. A, Whipple . . . . . . . . . . . . . . . . . . .  . .  Fence machine, wire, J .  J .  Darden . . . . . . . . . . . . . . . . .  . Fence post, metall iC, J. J. Farner . . . . . . . . . . . . . . . . . .  . Fence stay fastening, wire, S. Eberly . . . . . . . . . . . . . .  . Firearm, magazine or single-loading, A. W. Sav· age . . . . . . . . . . . .  , . . .  " . .  , . . . . . . . .  " . . .  _ . . . . . .  , '  .... . .  , 460,788 Fire escape, I. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,647 Fish tank or aquarium, G, P. A, Gnnther. , . . .  , " "  460,810 Flood gate, T. F. Emans . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  460.854 Floor set, N. B. Marston . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  460,790 Flour bolting machine, J. M. Finch . . . • . . . . . . . . • . . . .  460,915 Fruit picker, J. H. Woodward . . . . . . . . . . . . . . . . . . . . . . . 460,903 Fruit stoning machine, J. S. Briggs . . . . . . . . . . . . . . . . .  460.740 Furnace. See Heating furnace Furnaces, apparatus for feeding sawdust and 
e- shavings to, Scott & Sheafor . . . . . . . . . . . . . . . . . . . . .  400,729 Furnaces, bell and hopper for blast, B. �'. Conner. 400,849 Game apparatns, C. M. Fisk . . . . . . . . . . . . . . . . . . . . .. . . . .  460,717 Game board, pneumatic, E. L. McConaughy . . . . . • •  460,593 

8:: &�fN:�' 8�1'r�T�������·:.: ':.: '::::::::::.:: : : :  Wl:� Gases, apparatus for testing mine, T. Shaw . . . . . • . .  400,683 Gate. See Bridge gate. End gate, Flood gate, Slidillj!' gate, Gate, M. Yakley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 460,622 Gate opening and closing device S. F _ Rolston . • . . 460,598 Glass soaping and polisbing machine, C, Delrue .. , 460,632. Glassware, method of and apparatus for engrav· ing bollow, A, Tschinkel . . . .  , . . . . . .  , . . . . . . . . . . . .  , 460,670 Glove fastening device, L. A. DouiUet . . . . . . . . . . . . .  400,911 Gold Rnd silver from their ores, apparatus for washing and separating, W. J. 1.�anner . . . . .. . . .  , 460,722 Goods forms, adjustable stand for, Huffer & Buehl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,640 Grader and ditcber, road, M. E. Lasher . . . . . . . . . . . .  400,919 Grain binder knotter, O. H. Watkins . . . . . . . .  460,609, 400,610 Grain elevators. power transmission for, D. A. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,661 Grain sampler, J, M. Stacy . . . . . . . . . . . . . . . . . . . . . . . . . . . 460,666 Grain separator, McGill & Ryan . . . . . . . . . . . . . . . . . . . . .  460,691 Grease trap or intercepter, T. Griffiths . . . . . . . . . . . . .  460,673 Grooving macbine, C. E. Thurlow . . . . . . . . . . . . . . . • . •  400,003 Guard. See Knife guard. 
U:�!:'o�': s�;;d:'la��dc��:,Oi;:-t;;lae�: w.cW'.:lll!ig Harvester, corn, J. C. Entrekin f't al. . . . . . . . . . . . . . .  . Harvestern, corn, F. J. Stinchcomb . . . . . . . . . . . . . .  . .  Harvesters, fi�er beam attachment [for, H .  P. Galligan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,'l!U 
�:�c���: :gr���ll:r�N�fd�.�����:. �'. ��.l��������.: �:� Heater. See Feed water heater. Heater, W. H. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,659 Heating and ventilating apparatus and system, 

J, A. Skilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,684 Heating furnace, J. N. Hersb . . . . . . . . . . . . . . . . . . . . ... . 460,811 
�::l �:�ti�a���h�:c61D:,·*?��rlk·:::::::.: : : : :  �:� Hinge, F. W, Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  460,589 Hinge lock, T. Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,678 Hoisting bucket, Souther & Cbapman . . . . .  _ . . . . . . . . 460,708 HOi:.���. ����.i.���.'. ���.� . ��.i.���� . �.��' • .  �: . �: .��-. �853 HOIgr�r, G�:eh�\';fe��I��, ��\g�;.defiei:I/�����: Sash bolder. Ticket golder. Typewriter copy holder. Hook, See Wbiffietree hook. 
���:��:wl.a§i����� �.��'. �:. �'. �.�::���.�: : : : :  : :::::: Hose, fire, B. L. Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hydrocarbon burner, W. F. Otis . . . . . . . . . . . . . . . . . . .  . Index, H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Indicator, See Cash indicator. Switch indica­tor. Ingot for plated wire, G, U, Meyer . . . . . . . . . . . . . . . . . .  460.920 Ingots for seamless plated wire, making, G. U. Meyer. . .  .. . . .  . .  . .  . .  . . .  . . . .  . . .  . . . .  . . . . .  . .  .. . .  . . .  . . . .  400,921 Insulating material, composition for, E. Thom-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,765 InsnlattOn for electriC wires. J. R. Markle . . . . . . . . .  400.725 Iron. See Curling iron. Sad iron. Jack. See Lifting jack. Jeweler's drill, L. & F, Claxton . . . . . . . . . . . . . . . . . . . . . .  460,713 Joint. See Belting joint. Rail Joint. Kiln, See Brick kiln. Knife. See Bread knife. Knife guard, C. S. Wri�ht . . . . . . . . . . . . . . . . . . . . . . . . • • . .  460,928 Knob spindle fastener, C. F. Garland . . . . . . . . . . . . . . .  460,789 

t:�Te�a����rG��g:: .?: .�.���.���: :::::::::::::::: : : : : :lm�g Lamp chimneys, beating attachment for, G. L. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Lamp, electriC arc, II. W. Libbey . . . . . . . . . . . . . . . . .  . .  Lamp electrode, arc, H .  W .  Libbey . . . . . . . . . . . . . . . .  . Lamp, electrode, arc, 1. L. Roberts . . . . . . . . . .  460,500, 4&1,5.'17 Lamp penCi l, arc, I. L. Hoberts . . . . . . ... . . . . . . . . . . . . . .  400,595 Lamps, �Iobe protector for electric aTc, E. J. Op-enlander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,652 Latbing, metal, C. H. Curtis . . . . . . . . . . . . . . . . . . . . . . . . .  460,850 Letter box. bouse door. E. Markell . . . . . . . . . . . . . . . . .  400,783 trft:�. PI�:bB�xe�f'iI�� Folmer . . . . . . . . . . . . . . . . . . . . .  400,749 

the top of the rock. I hav_ a windmill which pumps 
(3485) 1. E. asks : 1.  Is alumina man u- the water ont faster tban it comes in. although two men 

factnred in the United · States anywhere, If so. where say that they can hear the water rushing throngh the 

Cart. road. W, F, Mnrphy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,648 Cartridge. p, AmbJorn . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 460,006 
t:���M��!;,�;"Pj.�.u�j.igiii : : : : : : : : : : : : : : : : : : : : : : :  :�� Lock. See Car door lock, Hinge lock. Permu­tation lock. C¥e. See MaIlIng C&8e. LOCk, J. '1'. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  , 46O,56l 
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Meter. See MilJampere meter. Vehicle brake, automatic, J. N. Schwalen . . . . . . . . . .  400,892 
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Nuts, manufacture of, J. H. Burdick . . . . . . . . . . . . .. . .  400.554- Washer. See Dish washer. 
011 burner, R. Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460,002 Washing machine, A. J. Stasey . . . . . . . . . . . . . . . . ... . . .  460,835 
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:: : : : : : :::::::.:: : : :  �m Ore separator, H. H. rraylor . . . . . . . . . . . . . . . . . . . . . . . . .  400,732 Water elevator. vacuum. D. P. Burdon . . . . . . . . . . . .  460.845 Padlock. I. Goldfain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.636 Water wheel. J. B. Pitchford . . . . . . . . . . . . . . . .  460.758. 460.815 
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o
S:� W��r�ie�:eer.:°]���er ·wheel·. · · 

.. 
· · · ·  400

,812 
Paper tlxture, toilet, Grosvenor & Holmes . . . . . . .  4.60,775 Whiffletree attachment, vehicle, W. F. Henry . . . .  400,823 

T H E  N E W  M O D E L " H A LL." 
PERFECT 'rYPEWRITER, 

BEST MANIFOLDER. � Terms to A aents L'iberal. 
PORTABLE, INEXPENSIVE. 

WHITES ALL LAN G UAGES. 
Send tor Catalogue and 

Address N. T¥fi�WRl't'E:r�ll: 
611 Washington St . •  Boston. Mass. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in S ize, but Giants in Strength. 
one cent an 
horse power 

.1;;"':;" 0-" ;;;; to r��\�!�: 
G o :::ii t:enJ.��rI 
�
a
:�\1��ar�{:�i��i

ail 

V A N  D U Z E N  
GAS & GASOLINE ENGINE CO. Cincinnati, O. 

LEARN WATCHMAKING, etc •• o\V'Ynt'n:�dCOCk 
Write for terms and particulars. 

FO R SA I.E.-A Foundry and Machine Plant. situ­
ated near Newark. N. J., consisting of about 1% acres 
of ground. with buildinJ;!:s thereon. Railroad passes with­
In 60 feet of tbe property. Wi l l  be sold on favorable 
terms. Address J. O. B .• P. O. Box 948. New York. 

ST E E L  TYP E  FOR TY P EW R I T E RS 
StenCIls, Steel Stamps, Rubber and 

Metal '}lype Wheels. Dies, etc. 
lli o(it' l and Expt-l'imenta l  Work 
Smal l Machinery. Novelties, etc . •  man­

ufactured by speCial contract. 
p
ap

8�.;��e��.��.� .��.������ . .  �����.
r
: . . ����

i
.���

,
. :.: 400.756 ���:riif[l

e
to����H�·C�A�8:���: : : : : : : : : : : : : : : : : : : :  :�:k� Parcel carrier, A. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,772 Wire, drawinJl, S. J.J. Mershon . . . . . . . . . . . . . . . . . . . . . . .  460,726 

p
as

��rC�i��!j���
s
o .���� . . �?� . .  ��� . �� . .  ��������. 460,719 ;:�:,lg��� g:o

�. �.
S
K�l:���:::.·:::.·:::.·:::.·:::.: : : ��:¥A3 Pattern. See Shot" pattern. Wire stretcher, J .  W. Peterson . . . . . . . . . . . . . . . . . . . . . .  400,885 Peanuts from the vine, device for picking or Wire swaging machine, W. H. Dalton . . . . . . . . . . . . . .  460,566 

Stea m !  Steam ! $3 PR IN;�Ny;;;;;;�IO�;;;;o;� Qua l ity H igher, P rice Lower. logue for two stumps. Kelsey & eo., Meriden. Conn. 

p
e��S�g���e�e;:·��);�IT'I·le·r::::::::::::::::: : : : : : :  .�:� ��;i ;::s���e: 19�:ra��

I
�
d
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Pencil sharpener, B. Pickering . . . . . . . . . . . . . . . . . . . . . .  460.658 Wrench. See Pipe wrench. 
Permutation lock. J .  H. Christie . . . . . . . . . . . . . . . . . . . .  460.559 Wrench. T. F. yandegrlft . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460.694 Photographic films. manufacture of, B. J. Ed- Writing and moistening device, combined, A. H. 

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.570 Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  460.602 Photographs, Il'iving a matte surface to albumen-Ize<! sliver paper. Wrigglesworth & Binns . . . . . .  460.621 
Ptcker Bee li'ruit picker. 
Picture toat, J. Searvogle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,663 
Ripe supporting device, Crawford & young . . . . . . . .  460,631 
Pipe wrench. E. )lurphy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.591 
Pipes, method of and apparatus for connecting 

branches to, P. Eley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,773 
Planter and fertilizer distributer, combined, P. 

Montecino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,880 
Planter and fertilizer distributer, seed, J. M. 

Crout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.818 
Planter attachment. corn, S. M. Bowman . . . . . . . . . .  4fJO,739 
Planter, corn, H. C. Lohtf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,588 
Platform adjustment. J. F. R. Holmes . . . . . . . . . . . . .  460.824 
l' l iers, P. lleyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460.590 
P l ug. safety. H. P. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.548 
l)o l e, J. W Knause . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,826 f���tti�e!' �en�:��:i: ' Teie' 'ra" Ii 'or' o'ther' post: ' 460,57

8 
l· n�sel'ving compound, J. M. � !? J. Gillihan . . . . . .  460,861 
Printing surfaces, producing copper or other like, 
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Photo!,(rapbic card. C. A. Wri"ht . . . . . . . . . . . . . . . . . . . " 21.000 
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Tobacco plug. D. HarrIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.097 
Type, font of printing. H. Ihlenburg . . . . . . . . . . . . . . . .  21,101 

T RAD E M A RKS. 

�'or Strictly Cash. Complete Fixtures except Stack. 
2-Horse Eureka Boi ler and Engine, - $ 1 45 
4- " " " " "  - 225 
Other sizes at low prices. Before you buy get our prices. 

B .  W. PAYN E &, SONS,  
D" awer 56. E I .ll1 I llA , N. Y. 

-vv .A.N"TED, 
To make. by our special machinery, square 

or V threaded steel nuts. six to ten times dia­
meter. Send sketches of wants. 

RAND D R I LL C O . ,  
23 P a r k  P lace , N ew Yo rk . 

, J . . G. Garflson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.635 Antiseptic and deter!,(ent compound Reed & 
�flnt1D

d
" wo

l °
rt S

t
,gns• P

L
rew fy

or, Be�ch & Palm . . . . .  �6600·900929 Carnrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  ro.l93 ENLARGED WATERWAY BETWEEN ump, up ex s earn. . . Ol�ar . . . . . . . . . .  . . . . . . .  • Brandy, J. Robin & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,184 A t S b d B E Pum..o.valve. steam, Cook & WIllers . . . . . . . . . . . . . . . • 460.56'2 Cheese, A. Ethridge & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ro,l83 ��)�tg���t kld�:ciu:��l���� th�a;u��tl�� (?t�h'e pr!ctic�: �um�lni a.Np�atbs, �ll well, G. Allen . . . . . . . . . . . . . .  �.�� Cigarettes and cut tobacco, P. Raben . . . . . . . . .  20,203, 20,204 bihty of forming an enlarged waterway from the North-
R 
Ufit

'· t' Ii 
J
U
C �

n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
460'848 Cigars, D. Mendia & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . .  20,202 w t to the AtlantIC Seaboard and t4�urupe. Contained R:i lw�� condu;t, �n

vd�r,rrouiid; E: 'ii Keiier·.·. : ·. : : :  460:780 Cottol1 �ood�, such as lawns, cambrics, etc., King 20 96 in
es

SCI ENTIFIC AMERICAN SUP�LEMENT. No. 809. 
Railway drivin� mecham�m, cable, J. Walker • . . . .  460,194 Deit�i

IA� �.l!A
S
aue·r &'C'o : : : : : : : : : : : : : :  : : : : : : : :  : : : : : : .' :  20:� Pnce 10 cents. fJ.10 be had at thiS office and trom all 

Ra! lway� el.ectrlC. 1. Ro�bms . . . . . . . . . . . . . . . . . . . . . . . . .  460,887 Gelatine, C. B. Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,191 newsdealers. Ra� lway raIl, B. F. CurtIs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,742 Lamp and gas fixtures, shades for, W. Foerster & _____________________ _ 
I::!lway SPI.'[\bars. m't,klD!'(. Mf W. Tbo��on. ' (i  460.899 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ro.l90 Atkinson " Cycle " Gas Engine lc�:r, �n:n�, ��

,
:.

e
�tr���� . .  �

r 
. . ��.���. ��.� .a:: . .  460,668 Lin�:�\,:rO: ��:���, . .  �����.�, . .  ���.���.��

, 
. .  �.

t
�
.
� 20,198 Uses less gas per H. P. than na!lway tank3, water elevator forhD. P. Burdon .. 400,844 Medical appliance�. hygienic, R. B. Duty . . . . . . . . .. . .  20,189 any other. Railway traffic cont.rol. telegrap block system PhotographlC plates or films, G. Cramer . . . . .  20,185, 20,186 1 Has a 1 1 'ork1ng stroke at every revolu. .of, Coombes & Rowe . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 460.771 Powder for the prev�ntlOn of odors from perspir- twn of the crank. The sf erld. Rallway tro,Iley. el�ctflc. E. E. Keller . . . . . . . . . . . . . .  460.78! Ing feet. L. A. KImberly . . . . . . . . . . . . . . . . . . . . . . . . . .  ro.l92 . . Ra! lways, gW''der rall track for street, W� C. Wood 460,92, Remedy for catarrhal affections and other mucous test, most economtca l, and 

RaIlways, raIl conneC'6lOn for electnc, M. J. diseases. J. H. Sumser . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  20,195 easu:st to start of any gas 
Ral�!!

ht
�:s�e'm of" eieOtrlc8i . signaiing 'for: 'De 460,615 Remedy for rheumatism and gouty diathesiS, engIne made. 

Jag��& .",outman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,779 Sh!me���r�:�.
r��ButcIi: ·. : : : ·. : : : ·. : : : : : : : : : : : : : : : : : : �:l� Henry 'Varden. �anuf'r. Rake. See rtq rake. Soap �aUndry Detroit Electric Soap Company . . . . .  ro.l88 824 Allegheny Av .• PhIla . •  Pa. Reamer. C. B. Rohland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.802 Tin plates and roofing tin. W. Gilbertson & Com-

�����{���'§"e,,1a�"e�f�gidl·oide;: r;;iisier: · · · · · · · ·  
460.

608 ToJl�1i,;i;neiii: · co,;�ii · ;.irup: ·piil;.·:IDi;.;;;ai ·baiIi·. 
ro.ro1 ,he Sh'lmer Cutter Heaits Rem holder, Shaw & Atwood . . . . . . . . . . . . . . . . . . . •. . 460,664 and hair restorative, Wolfe Chemical Company 20.197 __ 

�f�
n
.
h
�g:'i3J:t�n :,��

s
::�g'." ' "  

. . . . . . . . . . . . . .  400.734 Toothache drops. liniment. and cough sIrup. W. 45. 000 SOLD. 
Rolfin mill and flattening and edging rolls there- L. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  ro.l87 To WOrk Car Siding. Flooring Cell- II ' f g t I F N Id '"0882 1 Whisky. T. E. Pepper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ro.205 Ina and Ship Lap ' to or. me a t . evego . . . . . . . . . . . . . . . . . . . . . . . . . . .  � ,., S b '  d Rubber. J. B. S .... gent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rufJiOO • M

B
,?Uld Doors. Ifs 

d� . Sad iron, G. HeMel . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  . . . .  4OO,Sf?8 A printed copy of the specification and drawing' of hnds. Cope ea s 0 -
Safe, W. H. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  any patent i n  the foregoing list or any patent in print �at�h

.i Sbl & S 
-

Sand conveyer attachment, C. G. Cohen. . . .  . . . . . . .  issued since 1863 will b e  furnished from this office for Cllm t St iiilto pons, -
Sasb cord fastener, J. P. Gardner. . . . . . . . . . . . . . . . . . .  25 cents. In ordering please state the name and number en re ., n. a. '--. Sash bvld�r. G. 'Y. Morstatt. . . . . . . . . . . . . . . . . . . . . . . . .  of the patent desired. and remit to Munn & Co . •  361 
��ri-��

c
f:��:e. sG�Ifa:��·. ����������::::::::.: : : '. : 400;583 Broadway, New York. 

Scales, l:!lise a�d price scale attachment for 
400 689 ve��o�:fl��
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c
��r�� 't9o�'}c;,�i Ore separator. instructions address Munn & Co., 361 Broadway, New Sewing machine, book, F. R. Kahnes . . . . . . . . . . . . . . .  460,582 York. Other foreign patents may also be obtained. Sewing machine feeding mechanism, W. J. Stew-

art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.730 
Sewing machIne welt guide. C. Hatch. Jr . . . . . . . . . .  460.776 
Sh

a:�; l
e
�

s
�ii���� .��?�.����.���.��������

,
. �?�.�� 460.886 

Shear". C. W. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . 460.704. 460.705 
Sheet metal. drawln!,(. J. W. Bodge . . . . . . . . . . . . . . . . .  460.55(1 Inside Page, each insertion _ _  15 cents a line Sheet metal drawing die. J. W. Bodge . . . . . . . . .. . . . .  460.551 Back Page, each insertion _ _ _ _  $1 .00 a line ���fi. m::t;y?�������a:f�����.�: : : : : : : : : .' : :  ::::. m'� 
Slloe. x.. Barrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460170 
S tlOe fa8tening, J. Dickson, Jr . . . . . . . . . . . . . . . . . . . . . . .  460. 4 43 
Sboe panern. J. P. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,569 
Sboe s!:!.ank maklng- mach ine. J. Hyslop. Jr . . . . . . . .  460,813 
ShO

��o:�
c.
& ���Jk��\\�� . �� . . ����.�� . ��.� �.�l

.��.��: 460.842 
Shutter spring. A. P. }lerrill . . . . . . . . . . . . . . . . . . . . . . . .  460.646 
Sllk

Ch�����.\'t . �.�� . . �.����� . .  ����.�
i
.�I: . .  �: . .  �.� 460.629 

Sink tra;>. J. B. Garroll . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  460.557 
Skein lacer, R. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4m,H65 
Sl idinll gate. A. E. Bright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.711 
S l ip. label. card, or letter file, J. L. GHman . . . . . . .  400,862 
Snow from road beds, apparatus for removing, J. 

�'. Seery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460.893 
Snow plow. H. A. Rugg-Ie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.761 
Sole cutting die. R. R. Gibb . . . . . . . . . . . . . . . . . . . . . . . . .  4f,o.774 
Spectacles. O. J. Halbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.576 
Spike extractor, J. E. Stout . . . . . . . . . . . . . . . . . . . . . . . . . .  400.8<J7 
�g�:ri:·m�;r�I�I�����l6n.��.���� �:'�

i
.��: . . . . . . . . . . 460,655 

Stalk cutter. R. N. Brownlee . . . . . . . . . . . . . . . . . . . . . . .  460.843 
�l:�!.' t§�: ��f:ie�t��d. E. W. Morton . . . . . . . . . . .  460.881 
Steam boiler. J. Bair'I . . . . . . . . . . . . . . . . . . . . . . . . . 460.838;460.906 
Steamer or heater for tempering wheat or other 

grain, Zimmerman & Beall . . . . . . . . . . . . . . . . . . . . . . .  400,624 
Steerinlf apparatus, rudder lock for, S. H. Le 

F'evre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,706 
Steno-telegrapbic apparatus. A. Wood . . . . . . . . . . . . .  460.619 
St

or;tu:!
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lfa���. ��.����� 400.645 

Sto
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r
. �.������ �� .��.�� 460,821 

Stone pavements, device for blocking off arti-
ficial, ll. llaurer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,644. 

Stove boards, machine for making paper lined, J. 
J. Sweeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.784 

Stove or furnace grate, Walker & Harlow . . . . . . . . . .  4OO,nO 
Stoves, water heater for gas or vapor, Edmonds 

& Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  460.703 
Straw stacker. A. A. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  460.689 
Stringed instrument. C. Gumbel . . . . . . . . . . . . . . . . . . . .  460,863 
Suppository macnine. Wood & Howarth . . . . . . . . . . .  460.620 
Surcingle, H. Ellsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,746 
Surve.yer's transit, J. A. Brown . . . . . . . . . . . . . . . • • • . . . .  460,Ql) 
Switcn. See Electric switch. 
Switch in.dicator, automatic electriC, E. W. Had .. ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460.864 
Tabl". See Bil l iard table. 
T&!<. key. E. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460.86b Tank. See Fish tank. 
Telegraph or other post. Iron or steel. W. E. Ped-ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.831 'I)llegraph. printing. M. G. �'armer . . . . . . . . . . . . . . . . . .  460.572 

The above are charges per agate line-about eight 
words per l ine. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate ]jne, by measure­
ment as the letter press. AdverUsements must be 
recei�ed at PublicatIOn Office as early as Thursday 
morning to appear in the following week's issue. 

U SE  A BAMANT WALL PLASTER 
It is Hard.  Uen_e, and A d­hetli ve. Does not check OT crack. 

It I� impervious to wind. water, and d isease �erm8. It dries in a few hours. It can be applied in any kind of weat.her. It is in ",en. eral use. Licenses �ranted for the mixing,usini!. and sel l i n g. 
Address A D A M ANT M F G .  CO. 309 E. C � e l l e8ep. �t. , 

8yrll cusc. N .  V. 

S."..w CuI­ting Auto­
matic Crosl 

Feed, etc. 

CataloRUe 
Free 

ofaB OUT 
Machiuery. 

SPECIAL N OTI C E  I 
Two handsome photo-engraved display sheets 
entitled, 
U Recent Improvements in Air Com:p,ressors," 
U Recent Improvements in Rock Drtlls." 
:"���t::�
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and address. 
iNGERSOLL-SERGEANT DRILL CO. 

No. 10 Park Place. New York. U. S.A. 
Tlmt and knapsack, combined shelter. H. SUter . .  460.896 
Thill coupling. F. M. lI1itchen . . . . . . . . . . . . . . . . . .  : . . . .  460.930 F. 
�gm ��gli::f. D..n��::m:ei-'io;.:\v:·ii: BOdil;.ii: : : : �:� me 
Ticket holder. W. J .  Barron . . . . . . . . . . . . . . . . . . . . . . . . .  460.769 �!!!!�!!! Tl

n
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.
:::::::::::::::.: : :  �:� Lightnina- and Green Ri-w:er �crew Plates. 

Trap. See Groose trap. Sink trap. Bolt Cutters,Ha!ld and Power prlllIng Machlnes
a 

Punch .. 
Trolle1 wire support, T. Fricker . . . . . . . . . . . . . . . . . . . .  460,634 1 ing Presses, TIre Benders. TIre Upsett�rs, an other 
Trolley wire support, N. Weeks, Jr . . . . . . . . . . . . . . . . .  460,735 Labor Saving Tools. Send for Pnce List. 
T
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i
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-
.���. �� . ��:�?� .��� •• �:�: .��: 460.571 WILEY & RUSSELL M FG. CO. , Greenfield, Mass. 

'lnck, G. L. Cbadbom . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . 460,741 New York Agency. 126 Liberty Street. 

[In press. to be Issued about December 1. 1891.] 
+�1!e ScieQtific lImericaQ+ 

<0yclopedia + 
+of �eceipt�, 

NOTES AN D QUERIES. 
650 pages. Price $5. 

This splendid work contains a careful compila­
tion of the most useful Receipts and HepJies given 

in the Notes and Queries of correspondents as 

published in the Scienti fi c  American during 

nearly half a century past ; together with many 
valuable and important additions. 

Over Twelve Th o u sand selected receipts 

are here collected ; nearly every branch of the use­

ful arts being represented. It is by far thc most 
comprehensive volume of the kind ever placed 

before the public. 

The work may be regarded as the product of the 

studies and practical experience of the ablest 
chemists and workers in all parts of the world ; 

the information given being of the highest val ue, 

arranged and condensed in concise form. conven­

ient for ready use. 

Almost every inquiry that can be thought of, 
relating to formulm used in the various manufac­

turing i ndustries. will here be found answered. 
Instructions for working many ditl'ercnt pro­

cesses in the arts are given. How to make and 

prepare many ditl'erent articles and goods is set 
forth. 

Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment. relating to the manufacture and 

sale of useful articles. wil l  lind in it hundreds of 

most excellent suggestions. 

MUNN &; CO., Publishers, 

WELL DRILLING MACHINERY. 
MANUFACTURED BY 

W I L L I A M S  BROTH ERS, 
I T H A C A ,  N .  V . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

R E C E I V E R ' S  S A L E .  
Axe Patents , etc . ,  at Publ ic Auction. 

By order of  the Superior Court for Hartford County, 
Connecticut, in the case of Vail vs. Hammond. the 
under�igned. at' Receiver, wll l Ael l at publ ic u l l C'tiol l . at 2 
o'clock on Wednesday afternoon. November ]8, 1891,  at 
Number 75 Court. �treet, New l I aven, Conn., t h e  f"o l low­
ing American and �'oreign Let ters Pli tent .  g'I'H n t ed alld 
issued to Henry Hammond. of said New H aven, as in­
ventor, the legal title to said pat ents having been con. 
veyed to the. undertligned pursuant to order of Court. rro wit : 

PATENTS G R A NTED BY THE 
U N ITED STATES. 

For " Ill1PROVEIUENT I N  T il E  lUA N ( TFAC­
TURE OF A X "�� ; "  April 28. mI.,). t;o. 311.,61, ; Ju l y  
7 ,  188.::'. No .  321.4\14 ; and July 2:-J. IS8!I. N o .  407 .;)U1. For 
" AXE Bl�AN K ; "  April 28. 1��5, Nn. 31f,6 18 i and 
�
a
H\i

a
VE 

2�i.,�s:r� 1 � (28�:���'N (�:(322,��(�ll�1� �� (ff-�l �� 
322.H2H i Juiy 28. lAA5, No. 3:!2,iI30 j and A pr i l  2. I&;H, No. 
400.070. For " SIIEARTNG J) I E ; "  Sf'ptf'Ill i ler 2 !, k�'hfE' 1�)\'4l ��S ; ',rre?t��I;:;� 2rr8f;f(��.Il!��\: 
}4'or " N I I· " ER � ; " August 16. 1887. No. 3ti8,470. 
PATENTS G R A N TE D  BV T H E  GOV-

E R N llIENT O F  G R E A T  B R I T A I N .  

For " l lll PR()\' ''� lll E � T  I N  'r il E llI AI'\U­
FAC'I'URE O F AXE!'O ; "  Jlliy �. lR�5. No.  !-.al l ; Mnd 
January ��. lMR9. No . 1 ,:'160. For ' '' AXE H J�A N K ; "  Fehruary 5. 1888. No. 1 .714. �'()r " FO R G I N G  illA­
C H I N E ; "  A pril 2 .  18S!I. No. 5 571 .  
PATENTS G R A N T E D  BY THE DO­

llI I N ION OF (; ll N A D A .  

For " I ll1 PR f l V E lll E N T  I N  'I' ll E :U A NUFA C-
?;J��!t,e�IJi. 1���t �:866�

c
!��

e
f,,�;e��i' 2�.

o
is:.·��: 

22.872. 
fit After selling the IJetters Patent., there will also be sold 
]arJle Machines, Dies, 'l'ools. Patterns. Models, and ma­
terial used in wort performed under said patents. 

This sale affords opportunity for obtaining exclusive 
control of a valuable system and associated improve. 
ments for the economical manufacture of Axes and 
other Tools. Terms and conditions announced at sale. 

JAMES P. ANDREWS. Receiver. 
------------- -. .  _-----

ALU M I N  U M !er.s�k:l'\n�g�� 'l';g;, (;{n�l�
S ;�������� 

free by mail for ��')c. 1\ Ji\ Welch, 65 :--:udbury �t" Boston 

TH E WO RLD A N D  O L E N  CA M E RA 
Price $1 .00.  Hy Illn i l .  $ 1 . 1 5. 

l l lustrated and described in the 
SCI. AM .• July 4. 1891. Makes pic­
tures 2�x2� in. \Vith each camera 
is included a complete set of chemi­
cals and full apparatus. 6 dry plates, 
1 package blue proce8S paper.1 pack� 
a�e card mounts, 1 printing frame. 
2 Japanned trays, etc. A coruplete 
instruction book with each camera 

lves, BlakeSlee & WIllIams co., ��� �::,,!-�dCt:�: 

NICKl£L CA STINGS �'O R  ALL PURPUSES. 
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Founded by Mathew Carey, 1185. 
H E N R Y  C A. R E Y  B A I R D  &. CO. 

Industrial P u b l i ,hers.  IIook •• l I e r s ,  a n d  Importers, 
Sl II Walnut  !"It •. I ' h i hul e l p h l a, I'a., U. S.  A .  
r:r O u r  new and Revised Catalogue o f  Practical and 

Scientific Books, 86 pages, Svo, and our other Catal ogues 
and C i rcu l ars . the who l e  cOV e r i D l!  ev ery bran c h  of Sci. ence applied to t h e  A rts. sent free and free of pos-tage 
to any one in any part of the wor!d who wi l l furnish his 
address. 

OV E R  1 6  TO N S  
-OF-

" Experimental 
Science " 

SOLD. 
W e  d o  not refer t o  science in the 

abstract, but to our new book by M r. 
Geo. M .  H opkins, having the above 
title. 

This book has proved itself to be 
the most popular scientific book ever 
printed. Every scientific person, and 
any person des i ring to become scien­
tific, shou ld have it. I t  will  pay to 
look over the i l lustrated table of con­
tents, which we send gratis. 740 
pages, over 680 fi rst-class illustra­
tions. P rice by mai l , $4. 
Munn & Co. , 36 1 Broadway, N.Y. 

OCT. ENG INEER ING MAGAZINE. 
PROGRESS I;)f AERIAL NA VIGATION. IU us. 

ONE VIEW OF TlhC'K��i::'l/�eJ�OR� Am. Soc. C. E. 

POSSIBILITIES OF LANDS6A<t�P�.�'ifJE�\'I.i�· 
E. 

RAILROAD BUILDING ON TJJljb��UY?�'Jo�: 
'1'1 Ji] R. I I I  us. Geor"e W. Rafter. C. K 

MARBLE QUARRYING IN THE UNITED STATES. 
MODERN TYPES OF GOLD AND SILVEIt· �i�l���: 
TH1\l

c'bNDITIONS CAUSIldblrtT1jNW�.'t'b�r·ilr�S�· 
Prof. H. A. Hazen. U. S. Weather Bureau. 

THE FUTURE OF OUR WAGON ROAD". 
A SOLUTION OF THE BLodt�r�w£t')r�l'1hCE�: 

Illus. H. Ward Leonard, E. E. 
THE NEW ART. DECORA'l'IVE ELECTRICITY. 

Il lus. N. G. Wall. 
Editorial lIep'!s. Index to En�ineering Press. PopUlar Mls�ellany. 

U I n  a field of l i terature that commands wi.de and in-

���:l
s
�
n
ld b�i�t���1 ������:"�D���l(�r ':���I8�roblems of a 

News stands or by mai l ; 25 cents a number, $3 a year. 
Sample copy , 10 cents. Mention the Sci. American. The Engineering Magazine Co., World Building, N. Y. 

H A R P E R'S 
PERIODICALS 
HARPER'S M AGAZI N E, One Year 

HARPER'S WEEKLY, One Year -

HAR PER'S BAZAR, One Year -

HARPER'S YOU N G  PEOPLE, One Year -

$4.00 
4.00 
4.00 
2.00 

ur Postage free to all subscl'ibers in the 
United States, Canada, and Mexico. 

The volumes of the WEEKLY and BA­
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No­
vember, and the volumes of the MAGA­
ZINE with the numbers for June and 
December of  each year. 

Booksel lers and Postmasters usually 
receive Subscri ptions. Su bscriptions sent 
direct to the publishers should be accom­
panied by Post Office Money Order or 
Draft. When no time is specified, sub­
scriptions will  begin with the current 
Number. 

The MA GAZINE is an overflowing- store of good litera­ture and exquisite art-a delightful production deserv­
ing all the fame and all the material success which have 
been won by it. rl�he WEEKLY i s  a rarely illustrated 
chronicle of t�e rear's events. rrhere i s  no end of pleas- , 
ure and profit In I ts pages. . . . The BAZAR is a repo .. .  
sitory of fashion, and a gallery of some of the finest ' 
engravings of the time. . . . r.rh e  YOUNG PEOPI"E is 

�;{t::U[g-�?e�ti ��S�i�r��::: JPrt:r�er
I ��J;a�k�t>'fer��� I 

v.aluable, an instru�tiye and delightful line of publica .. I tIOns, indeed,-N. I .  Sum. 

Address 

HAR P E R  & B ROTH ERS, 
NEW YORK. 

A. Machine Shop and Laboratory 
Where inventors may be helped out of 
their mechanical troubles. Will send a 
primer that is itself a help. 

THE JONES BROTHERS ELECTRIC Co. CIN'TI. O. 

A M E R ICAN I N STITUTE FAI R .  

D A I M L E R  M O T O R  C O., 
MANUFACTURERS OF 

a..a..S ElN' G-:J:N'ElS, 
Adapted t o  �TATIONARY, LOCOIUO TIVE, A N D  BOAT PURPOSES. 

DAI  M LE R M OTO R LAU N C H ES.  � 18 tOh�r::�owir.to 10 
Safe. Speedy. Clean, Rehable, Convenient. No Steam. No CoaL No Ashes. 

Office, 1 1 1  East Fourteenth Street, New York, 
Next door to Stel nway H a l l .  � l:bese Motors are now on exhibition at the American Institute Fair, 

New Y ork • ..lO 

Cutters supplied to fit any m(tkf' of handle. It yuu do 
not wish to buy complete tool. send noc. with name of 
the make of handle you have. and we will send cutter to 

fit. �';i� kat: lIR�'DtiTH('\�Ov')�� (yr(>�ttf,i:�f,
k�) h i G .  

Our 'I'wist Dri lls and Tools are s o l d  by all dealers i n  
Hardware and Supplies. tr ::';cnd for Catalogne. 

2nd � MACH I N ERY  �� 
N. Y. �I ach'y Depot, Bridge Store 16. Frankfort St.. N.Y. 

©"": A LANSON CARY � � 
ANUFACTURER OF  SPR I NGS , �, 

� FLAT STEEL. OF E�RIP"ION 
2 4 0  8< 2 4 2  W. 2 9121 SI N€'IY"� O R K  

-FOR-

F R E E  SITES TO S U B STANTIAL 
MAN U FACT U R I N G  ENTERPR I SES 

in  t h e  rapidly growing town s o f  V irg-in ia and West V ir­
/.!in ia,  posseRR inC' ('H�AP I HON, CHEAP  LUJ\IHEH, CHJ<�AP 
F[�EL. and H A I LROAD l<'A{'n"ITI F.�, addrPRs J. H .  n I � ­
(a�E. aao \Valnnt St reet, Phi ladelphia, Pa., President 
and (3(>I Ieral Man ager of numerous Land Compan ies 
Ri t uated along- the lines of the Norfolk & Western 
l{ai lroad. 

FOR ,.. A I.E. or to manufacture on royalty. patent No. 
440,048, iSf'med November 4, 1800. Device for attaching 
horse shoes without the lIse of nai1 s.  Highly indorsed 
by those who have used them. For particulars addre�s 
MA YOW & CASTr�}�, Mount Sylvan, Texas. -------

ROCK BREAKERS AND ORE CRUSHERS 
sl�l��:;;i���hrt' te1i�is '?a1e�ti;�t:3t�g' itr�i. 'm�k�,rYu<;;�i�,ef35s�1�: 

V A L UABI,E IMPHO V B MENTS, for which Letters Patent were granted ..... ·-' · 0"- "000 to Mr. S. L. Marsden. All Crushers supplied by us are constructed 

TO BUS I N ESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and 'rerrito­
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. This h e  has when be ad­
vertises i n  the SCI ENTIFIC AMERICAN. And do not let 
the advertising agent infiuence you to substitute Borne 
other paper for the SCIENTIFIC AMERICAN, when se ... 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers baving a small circulation than is allowed on 
tbe SCIENTIFIC AMERICAN. 

�'Ol' rates see top of first column of this page or ad-

dress iU U N N  & C O . ,  Publishers, 
3 61 Bro adway, New York. 

The mod Suct'efllilful Lubricator f'or Loolle P u llcY8 In ullle. 
U Z E N ' S  PAT E N T  
P U L L E Y  O I L E R  

Highly recomml" l ' ied h,v those who h ave 
used them for the pli.st four years. Prices 
very reallonable. E very user o f  mach i n ·  
ery s h o u l d  bave our " Catalogue No. 56, · ' 
sent fref'. Mention this  paper. 
V AN Dl:ZEN " TIFT, Cincinnati, Ohio. 

FER'I'ILIZERS. AN OUTLINE OF 
the hist.ory ot cO lU llIercial ferti l i zeri'l. A va l uable and 
instruct. iv e  paper. Ct)n tained in � C I E NTIFI(, AM Io:IUCAN 
SUPPLE M ENT, No. �06. Price 10 cents. '1'0 be had at 
this office and from a l l  newsdealers. 

JENKINS' UPRIGHT CUSHIONED 
POW E R  H A M M E R .  

. Users of this hammer sustain us in 
' Sayin.g that i� has no equal in all good 
workmg- qualIties, Perfect cushi(r(� and a perfect bl010, with 'lJe'rffct. c()ntrot For ��1'3.ulr{;Sst: Aliad�},"��� 1a28:S.A 

Tbe Sebastian-May Co. 
Improved Screw Cutting 

�::e�LATHES 
Dri l l  Presses, Chucks, Ol ' i I ls , ))oC's, 
and ;\t tLch in ists' and A mateurs' 
OllLtlts. Lathfs on t r ial. Cata-
10C'ue� mailed on appl i cat ion . 

,,'e.,
'I.III,�;r!� 

l ti i)  to 1 1;'" l I i",h land A 
�I n N E Y, 0 1 1 1 0 .  

T H E  PENNA.  D IAM O N D  D R I LL & MFG.  CO. 
H I R J) � H O R O ,  I'A • •  Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

ARTIFICIAL INCUB A TION.-A DE­
���tti¥nfi�r��.e �����fn�Jor�S�O?�N���;gg A��}����� 
S U PPLEMENT, No . ." .,, "'. Price 10 cents. To he h ad at 
this office and from a l l  newsdealers. 

P AI N TROJiFS 
D I XO N 'S S I LICA C R A P H I T E  PA I N T 
WaterwiU run from it pure and clean. H cover.double the Hurface of any other paint, and will last four or /lv. 

��I�r��1o:t�i�� ��r������aCb�,r��;:�;kCi�;����: 
Scientif i c 8!!!!! C atalogue 

U E C E N 'I' l, Y l' U B L I :oI H E U .  
Our new cata l ( )�ue con t aining uver 100 pa�'es, inc l ud­

Inll works on more than finy d i fferent subj ects. \V i l l  be 
mai l ed t ree t o  any address o n  app l ication. 

ill UNN & C U . ,  PUb l ishers :5cientitlc A merican . 
a ti l  Broadway. N ew York. 

NO SKILLED ENGINEER. 
T he S h i p m a n  A utomatic Stea m E ngi ne 

STAT I O N A R Y  A N D M A R I N E .  
Petroleum, Kerosene Oil, and Nutnral Gas Fuel. 

1. �, 4, 6, and S Horse l�ower, :Single. 
S and 22 Horse Power, Compound 

For Elevatin g  Water, Creameries, and all Manufacturing Purposes. 
S H I P M A N  E N C I N E  CO. 2 1 0  S u m m er St B OSTO N .  

STEAM ROAD ROLLERS I D E  A N Il  I n K\ ! ,  A UT O :U A 'l' 1 C  E N GINES. 
W I<: I'I'JlI Y E It  PA T E N 'I' F U R 'i A C E. 
T A N U KlI A N n  (: R()�'" C ( l JlI P O lJ N D  ENGINES. • H O l L E R ,.. ( I F  l:V E It Y U E�(: R I P'I' I () N .  

Manufactu red by HARR ISBU RG FOU N D RY AND M A CH I N E  WOR KS, H arrisburg, Pa. , U. S .  A, 

NEW YORK OFFICE. 284 PEARL STREET. 
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OIL WELL SUPPLY CO. 1:1 & 92 WATER STREET, 
Pi ttsburgh, Pa., 

.

. 

�. 1 anufacturers of everythinJ! needed for 
.A.�TES:E.a..W �ELLS 
for e i t her Gas, Oil, Water, or Mineral 

Tests. Boilers . Engines, Pipe, 
Co rdage, Uri l l illll Tools, etc. 
I l lustrated catalogue, price 

lists and d iscount sheets 
on request. 

Capacity up to 200 tons per hour. 
lIas produced more ballast, road. metal, and broken more ore than 

all other Brenke s combined. 
Builders of H igh Grade Mining Machinery. 

Send for Catalogues. 
C A T E S  I R ON W O R KS, ,.')0 c �o. C linton �t., C h i cago 
215 Franklin St .• Boston. Mass. 

I NVENT I O N S  PRACTICALLY DEVELOPED 
�tf�,:in�sorta�\er.:h �'tif���, �Rti��,*at;n8, r��ffIt 
151-153 Cedar Street. near West �treet, New York. 

CL.a..R..�'S 
WOOL WASHERS, 

WARP DYE I N G AND 8 1 ZINH MACHINES, 
PATE N T  R U B B ER COVERED SQUEEZE 

R O L l .�, 
PO WER WRINHERS FOR H O SIERY A N D  

Y A R N n Y E I N G. 
D RY ING A N D V E N T I L A T I N G  FA NS, 

WOOL A N D  C O TTO N D R YERS, Etc. 
Catalogues free. 

C E O. P. C L A R K ,  
Box L. W i ndsor Locks, Conn. 

C�UC�S. 
Catalogue No. 12, just issued, with over 40 new iJlustra-
ti

�r;e
s
ec��I�I�ia�11h�:�k Co., H artford, Conn. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled � ����� tv:!fs:�;:u�=:: ����[�:3 c���Jm�¥>�� 
able Horae Power and Mounted 
Steam Drilling Machines lor 100 to 
000 ft. Send 6 cents for illustrated 
catalogue . Pie .'ce A " lellia .. 
aud 0 1 1  We l l  S n pp l y  Co •• 
s(] Beaver Street. New York. 

notes on the o U s  and fats used for industrial purposes. 
A valuable and interes t i n l?  paper. contained in S(,IES .. 
T I F IC A M ERICAN S U P P L E�[ E NT, No. SOO. PriC'e 10 
cents. To be had at this office and from all newsdealers. 

" T i l E  S I N T Z " 
GAS A N D  GASOLI N E  E N G I N ES 

Stat i o n a ry a n d  M a r i n e .  
Makes its own supply o f  gas from 
gasoline, and at less expense than 

fi�;'/����Je����t�l�· K�n�(J�i�h c�iih�� 
manufactured or natural gas. Spe .. 
cial l y  adapted for small boats and 
launches and electric light work. Cir­
culars free. � .l.\lentiun this paper. 

C LA R K  S I N TZ ,  M F R . , i,:'" 
�pri n g fi e l d ,  O h i o .  ' 

LIGHTNING WELL -SINKING MACH INERY  MANUraCTURERS. Hyrdaulic, Jetting, Revolving, Artestan. Dlbmond Prospecting Tools, Engines, Boilers, 
W

ind 
M�!ir;�ir::::; l�t��scJ:;�t�?i':t��� 

nation quality water; mailed,25e. 
Tbe American Well Worn, 

Aurora, III. [ 11 A: 13 S. Canal 
St., Chleago, IlL 

l Dall .. , T .... 

B A R N ES' 
New Friction Disk Drill. 

FO R LI G HT W O R K. 
Has th.se Great A duantagesl 

The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal sa.fety. the 
smallest or largest drills within its range-a. won­
derful economy in time Bnd grea.t saving in driB breakalle. Send for catalogue. W. F. & J NO. BAR NES CO., 

1999 Rnby St..  Rockford, Ill, 

AI.SO SlaT ABLE BOILERS on h a n d  for imme­
diate delivery. For Circulars addre_, 

R CO. INDIANAPOLIS. INo. 
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�bvertigements. 
I II � i d e  Page, each i n sertion .. ..  '1 a  c e n t s  n l i n e  
B a e k  Page, each i n sertion .. .. .. ..  $1 .00 a J i n e  

rl'h e  above are charges per agate line - about eight 
-wonts per line. rrbis notice shows the width of the line, 
Hlill i s  set i n  agate type. Engravings may h ead aliver­
l i semcilt:-; at the same rate per agate hne. by measure­
lllent. as th e  letter press. Allverti.�ements must be 
recei ved at Publ ication Office as early as 'l'hursday 
morning to appear in the followi ng week's i MBue. 

�:.. .. __ . ARE i'"� YOU 
LOOKI N C  for 
A Solid Investment 
�:t��� atg��h 

i�at:b��l{]t
t:l� 

safe and sure ? Send your 
address and we will give 

tacts and figures that will convince the most sceptl· 
cal of the value we offer. 

TAYLOR & RATHVON, Denver, Col. 
Branch, A mes B u i l ding, Bosto n .  

DENVER REFERENCES: American N at. Bank, City Nat. 
Bank, Colorado Nat. Bank, Commercial N at. Bank. 

�A��t��x�!I;!�!a�9.YMQ.b�o� �� 'oo crescent Safety, baJl bear,gs $OO1 $iO 
Mercury Diamond Safety, a l l  stee l U $100 $75 
Springfield Roadster. headers imposs " $120 $70 
'00 Amer. Champion, highest grade, U $lOO . $nO 
Others as cheap,ail makes new or '>rt hd, lowest prICes 
Cata free. Rouse, Hazard & Co" 16 G St., Peoria, Ill. 

B?K.JOQf AS&EI,a� 
STEAM PACKIN G 

: : " i1er Coverings, l\IiIlboard, Roofing, 
B u i1{ling Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRE&. 
H.  W, JOHNS MFG. GO., 87 Maiden Lane. N .  Y. 

B O RAX, S O U RC ES AND APPLICA· 
tions.  B y  If.. L. Fleming.  A valuahle l i n d  mterest. i lll! 
pap(�r. ( 'oll l ai n!'(\ i n  :O:('l F. XTH'IC  A :\1I<;UICAX S CPPLE­
l\1 W\" I'. No. �09. Price 10 cents.  '1'0 be had at this 
office anti from un newsdealers. 

�gu U S E  G R I N DSTO N E S? 
I f  so, w e  can supply you. A n  sizes 
J I I U l l lI t ('d and 1I 1 1 1 1 101 l I l t t' d ,  always 
kept i n  st ock. Remember, we make a 
speci altyof selecting :5tone� for a l l  spe­
cial purpose:5. � A ,',"/, f(Jr Cl/fll l(J!l I I I ' .  
'I'h .. ( ' I , E V I<: LA :-i J) !'O'I' ( ) :-i l<:  ( ' 0 .  

Room 38 ,  Wilshire, Cleveland, O .  
---_ .- ----_ ... - .. -
NEW KODAKS 

" J 'Oft press the OllttOll, 
1ee do tile rest: ' 

Seven New 
Styles an d 

Size.� 
A LL LOADED WITI! 

T'l'ansparent 
Film s .  

For sale b y  a l l  Photo.  &: t o c k  Deal ers. 
TH E EAST M A N  C O M PA NY. 

llUCHES1'ER, N. r 
....... _ ------------

�'itutifi t !mtritjlu. 

OUR NEW,· PIANO CATALOGUE 
seU you a first-cla's:3 piano, at  factory price, upon the 

W R I T E  TO-DAY FOR CATALO C U E  O F  O R C A N S  OR P I A NOS. We have onernillion 
dollars' worth of instruments ready and in eourse of con8tnl(�tion fO.r our fall !Iud holiday trade. Orders shipped 
same day as received. No waiting. A Catalugue WIll cost you nothlllg, and wIll save you money. WrIte at once. 

.A.X>X> 
CORNISH & CO.  

. WASHINGTON, JE���Y. 
I S A W  S Wanted 50,000 Sawyers S A W  S and L U m o e r m e n  to 

send us thei.r full address for a copy of Em_ A erson's [ir'" Book of !'"1I A  \\,, � ,  new 1800 edi- A 
tion. \Ve are first to introdnce NATUHA I. 

W GAS for heating and tempering �a,,'!oi with W wonderful etf'ect upon i m proving their qua-
lity and toughnes8, enabling us to reduce S prices, Address l<: ;U E U !'O O :-i� !'Oill l 'l' H  S & C O .  ( l�iulitcd),  Uea"er .l4"'a l l s, I»a. 

W H E E L  
Gives the highest efficiency 

of any wheel In  the world. 
Simple and reliable, adapted 
to every variety of service, 
with heads of � feet and up­
ward. W rite for circulars. 
The l»elton\V ater "' heel Co. 

LEA R "  'V A T C I I IU A R I N fl.  Engraving, and kin· 
dred branch es. Srnll fo/' Pro81I1'ct n,'!. CHICA G O  WA TCH­
MAKEHS' I�S'I'ITUTE, 22 Van Buren Street, CHICAGO. 

H A N  DY P O P E  M FC .  C O . , 77 Franklin Street, BOSTON. 
1.84 19,763,i59-;'36,7:i5 

17 .[,3 V5,876,30Z 380.:12 2i,076X2,3U 3.I6 Gate Valve for low Branch Houles :  12 Warren St., NEW YORK, 291 Wabuh 
vressures, ste:l.m, water, Ave., CHICAGO. Fa.ctory, HARTFORD, CONN. 

67)\2 

���8;e
e

t�0'::1�,���,
sill��\1:� , _____________________ _ 467.oi The C O M PTO M ETER 

solves rapidly and accu� 
rately a.ll arithmetical problems. 
Operated by keys. Saves 60 per ct. 
of time. Entire relief from mental 
strain. Adapted to all commercial 
accounting and scientific compu· 
tations. SEND FOR CIRCl:LAR. 

suite(J 'or the purpose 
:l. n d mUI,h lower i n  

pricf' than whee14hull.iled � t r:d�htwa, 
valves, ill rapi d l y  sup .. rsedinl! th .. se 
and stop cOf'ks, where pressure is  he4 
low j.'i pounds. A hsl l l lite ly  tig:ht. 
Lever remains fixed at 1lt1:'o' openiu �, 
is detachable and inrlicatl's del!rf'e of 

openine:. :--hes � in. to Ii in. I nvesti,!nte. I.Ulllwnhl"iUU'I· Urll"" llf�. liu •• Cin" O. 

S H ELL FLOW E RS,  D ESC R I PT I O N  
o f  t h e  p l'(we�!-I o f  maki n u- art itlc ia l  tI ( )Wftl'!-I from sea 
s h e l l s . \Vi t ll three ell.l!Ta v i l lj.!�.  ('ontai IH'O in �Cl E � ­
'I'H' I O  A l\H� H I ('A x S C I' P L Ei\U: I" 1', No. son. Price 10 
ce n t s .  1' 1 )  lip had at t h i �:( J ffice and from a l l  f lewHdealer!-l. 
% I" ,·.u 1 1 .FI '.·�'I�',,1 I 1<: Moto r of 19th Centu ry Can be used A n y Place, to do A u /I 

I l ·o rk. and by A l1 l1 One. No Boil.  
( > r ! N o  Fire ! No �team ! No 
.-\ . ..;hcloI ! XO Cian.lH's ! No �jnl!i­
neer ! A perfectl y  safe .\I otor 
tor al l  p laces a.nd pu rposes. Cost 
of opi'ration ((lW llt, one cen t a n  
hl) / I /' to eo ch imlico terl horse l)O'll'­�=""'==",:=�:::::5=:5 I'/'. For ci reu l a r�. et.c., address 

E,·o n o m y .  1I .lInhl l l ty,  CHARTER G A S  E N G I N E  CO, 
Slmpl h·It}', �n"'·t.y. P.  O.  Box 148, �t" r l i ng, 1 1 1 .  

�&�l�"��!':�l:! ment�, and to act as Solicitors of Patents for Inventors. 
In t.his l ine of business they have had /()rt ll-.fi1'f' 'wars' 

e.l:lwl'u'nCi', and now b ave 1001'(/ H I I 1I'([ .fll dfitii'''  for the preparat!on of Pate�t �rawing-s, SpeCifications, and the 
g��i���g��a�i.��� l ��;���l 

f�����r�;.
� �fe��::s.

l����.�g �g-��'� a�so� a�����, 
t1�i:;�s:rfft:������� 1f

ss9:ri�a;�ts�ofrid Reports on Infrmgements of Patents. All  business in­trUsted to tbem is done with speCial care and prompt­ness, on very reasonable terms. 
ta� i��mluWe

i����:[i�� °ib���rp:ie�ts 
a�rrJih�t�Ot(; ���: cur� them ; directions concernil,1g Labels, Copyrights, ��:i:�:ne���eR�'ec�fJe��se::el�rii8 �:;f[��ge

Sr:;I�n�i Patents, etc. 
We also send, frf'f of char(1e, a Synopsis  of Foreign Pa-

���n�:f�·arlht�\:/��in
t��ar��t

u�tr1e��i�g� ��ri3�uring 

lll U N N  & CO. , Solici tor. of Patent.,  
3 6 1  Broadway, N e w  Y ork. 

BRANCH OFFlCES,-No. 62'2 and m F' Street, Pa­Ollie BUilding, _ear 7th Street. Washington. D. C. 

IJ]WOl\DEN !'AI.'I(S rOR R A I L R O A D S  
U #\.1, JWAT£ R  WOR� 

LA.FtGEWATER TA N K  • M I L L S . FARMS &c  
pLANS &.�SPECIALTY S C O����� S����E�F 
S P EC I F I CATIONS F URNISHED FOR F O U N O .-.TIONS &TOWER.S W.E.CAlDWElL&CI2 

N° 2. 1 7  E M A I N  ST L OU I SV I L L E  Kv 

F R E E 0 F C H A R O E ! tr)(1�i'il�!��rl� �i,y:;;tJ:f. 
where vegetables can be planted the year round, a l l d  
where Orange culture w i l l  afford a good income. 'Var­
ranty deed. will  be given with each share of stock. Par 
$100. 'Vrite to the ARCA D I A .  G ( T ( . }<' CO A ST & LAKE­
L A 1'Io' U  RH.. ( '0., Boston, Mass. and Arcadia, Fla. 

'-="1\ "0 AND FINE GRAY IRON ALSO ST E E L  ALL�LE: CASTINGS FROM SPECIAL £f'I,NS 
O F I NE  TINNING J��A1T 

I S F IN ISH ING . NN " i,HOrn: LEHIGH AVE II< AMERICAN ST PHILA 

POROUS E A  R T H E N W A R K - BY 
Chas. C. Gi lman. An elaborate d i�cussion of terra cotta l u mber and its future uses. Contained in SCIENTIlt'lC A �I EH.ICAN SUP PLEMENT, No. S04. P rice 10 cents. To be had at lhi8 office and from all newsdealers. 

FAM I LY I C E  MACH I N E  :;fnu��cs: iM&
f�;: L. Dermigny, 126 W. 2.Sth St .• N. Y. Puil r }II/ tents for sale. 

FELT " TARRANT MFG. CO., 52.56 i l l inois St •• Chicaao. 

HlH G I R S  IHD C O U P l i N G S  
COMPLETE STOCK OF 

Double Brace, Self-Oiling, .A djusta­
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00., 
S C H E N EC'r A D Y, N. Y. 

SI EM ENS' + CABLES. 
S U B M A R I N E , + + T E L E C R A P H ,  

U N D E R C R O U N D , 
I N T E R I O R ,  + 

+ + T E L E P H O N E , 
E L E C T R I C  L I C H T . 

Address. 

�Ianufactured under authority of 
SIEMENS & H A I, S R E  by T H E  E 1H S O !'li  G E l'I E lt A L  ELECTRIC CO. 

at their SC H E l'I E() T A D Y  W O R K S .  
Estimates furnished o n  application. 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUILDING, Broad St., NEW Y ORK. 

TH� AM�Rl�AN nLL TE��PH�N� ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th, 1876, No. 174, 465, and January 30th, 

1877, No. 1 86,787. 
The transmission of Speech by all known 

forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its l i censees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit therefor. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 

Knife Sharpeners, 
Knife Grinders. 

STROU DSBURG,  PA. 
1 61 WASH I N GTON ST • •  N EW YORK.  

ESTA B ] . I S H E D  1 8 4 6 • 
The Most Popu lar Scientific Paper i n the World 

O n l y  $3.00 a Year, I n c l tl ll i n jl'  Po.tage. 
Weekl y-52 N I1 Jn'H�rs a Y eal'. 

T h i s  wi d e l y  circ u l ated and splendidly il lustrated 
paper is published weekly. Every number contains six­
teen pag-es of useful information and a lar,lZe number of 
orillinal engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventi ons, Novelties in  Mechanics, Manufactures, 
Chemistry. ElectriCity, Telegraphy. Photograph y, Archi­
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete l i st of patents each week. 

TC1'1II � of � lI b",cJ'i J)t i o n .-One copy of the SCIEN­
TIFIC AMERfCAN will be sent for nne 1/fiF-52 numbers­
postag-e prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of t h r e e  (lu l 1 nJ'M by the 
publishers : six months, $1.50 ; three months, U.OO. 

( ' I u b", .-Rpecial rates for several names, and to Post 
�la8ters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money careful ly  placed inside 
of envelopes. securely sealed, and correctl y  addressed, 
seldom goes astray, but is  at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

lll U N N  & C O . , 3 f H  Broad way, N e w  York. 
---0---

T H E  

�titntifit �mtrit1tn �Upl)rtment 
This is  a separate and distinct publication from THE 

S C I E N T I F I C  A�I E ! n CA N ,  but is uniform therewith in  size, 
every numher contai ning sixteen large pages full of en­
gravings, many of which are taken from foreign pupers, 
and accompanied with translated descriptions. 'I'll E 
Scn;xTH'lc AMBItICAN SFPPLE M E N T  is pUbl ished week­
ly. and i ncludes a very wide range of contents. It  pre­
sents the most recent papers by eminent writers in a11 

the principal depariments of SCience and the U seful 
Arts, embracing Biology. Geology, l\lineralogy. Natural 
History, Geography, Arch::eology. A stronomy Chemis. 
try, ]�lectricity, I�igb t, Heat, Mechanical f1�n/lineering', 
Steam and Ruilway En/Zi neering. Mining, Ship  Building, 
Marine Engineering, Photography, Technology, Manu­
facturing Industries, Sani t ary ��ngineering. Agri culture. 
Horticulture, Domestic  Economy. Biograph y, MediCine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The mo,'!t i m pnrta n t  En(1in nril l !l n'orks, Mechanisms. 
and Manufactures at home and abroad are i l J ustrated 
and described in the SUPPLEM ENT. 

Price for the S U PPLKllENT for the United States and 
Canada, $5.00 a year ; or one copy of" the SCI ENTIFIf' AM­
EHICAN and one copy of the S U P P L E )[ E NT. both mailed 
for one year for $7.00. 8i n/Ile copies, IO cents. Address and 
remit by postal order, express money order, or check, 

lll U N N  & CO . . 3 6 1  Broadway,  N ew Y o r k ,  
Publishers SCIENTIFIC AM ERICAN • 

---0---

�uitdittg �dithttt. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

B lTI LlJERS' }I�DITI0N is  issued month ly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages. equal 
to about two b undred ordinary book pages ; forming a 
large and splendid Magazine of Architecture. richly  
adorned with e1t'(1(1 llt  plates in cnlors, and with other fine 
engravings ; j ] Justrating the most interesting examples 
of modern archi tectural construction and al1ied subjects. 

A special feature is the presentation in  each number 
of a variety of tbe latest and best plans for private reai­
dencel:!. city and country, including those of very mod­
erate cost as wel l as the more expensive. Drawinge in 
perspective and in color are given, together with fuB 
Plans, SpeCifications, Sheets of Details, Estimates. etc. 

The elegance and cheapness of this magnificent wor k 
have won for it the LnJ'�e!O!t C i r c u l n t i o L  of any 
Architectural publication in the world. Sold by all news­
dealers. $2,50 a year. Remit to 

M U N N  & CO . . Pnblishers, 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN Is  printed w i t h  eliAS. ENEU J OHNSON & CO.'S INK. Tentll and Lombllrd Sts .• Philadelphia, and 47 Rose St. .• oPP. Duane, New York 
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