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Jtitutifit !mtritau. r AUGUST 14, 1886 
PRODUCTION OF IRON AND STEEL. IN AMERICA. determined to contract with private firms for the manu-

The semi-annual statistical statement of the Ameri- facture of the rough steel, and provide for the assem­
can Iron and Steel Association is of particular inter- bling and finishi'ng of th� parts at the .I!'rankford Arse­
est, as it shows an unprecedented activity in both of nal,  Philadelphia, and at the W.shington Navy Yard. 
these industries. During the first six months of the It is now provided that the Secretary of War and the 
year,t.he product of pig iron amounted to 2,954,209 tons Secretary of the Navy are to be authorized jointl y to 
of 2,000 pounds. In a similar period of time, the coun- make contracts with responsible steel manufacturers, 
try has never before-produced such a large amount of after suitable advertising, for the supply of rough 
pig iron. Prior to 1879, indeed, the output for the bored, rough turned, and tempered steel in forms suit­
whole year never reached these figures. During the able for heavy ordnance for army and navy purposes. 
first half of 1885, the product was 2,150, 816 net tons, and Its quantity is not to exceed 10,000 gross tons. In  
during the  latter half 2,379,053 net tons. The greatest quality and dimensions, it must conform to specifica­
absol ute gain in production this year was made by tions, and be subject to inspections and tests at each 
Pennsylvania, but the greatest relative gain made by stage of manufacture. It is provided that no money 
any of the important iron-producing' States was in shall be expended, except for steel accepted and 
Ohio and Alabama, the production of each having delivered, and that each bidder shall contract to 
largely increased;- A number of other States also show erect a suitable plant in the United States. Such 
a greater productivity, but in Virginia, Kentucky, Mis- establishments must be e.pped with the best 
souri, and Georgia, the output is less than in former modern appliances, and capable of making a ,ll the steel 
years. required, and of finishing it in accordance with the 

The most noticeable feature of this half year's in- contract. The bidder must also agree, in case of an 
crease in Pennsylvania is the lead taken by the Lehigh ordnance contract, to deliver yearly a specified quan­
Valley district. For some time this has been second tity of each caliber. The time of delivery as now s�ip· 
only to Allegheny County in its pig iron production, but ulated for the smaller calibers is to commence at ths 
this year it has exceeded it, having produced 320,568 net expiration of not more than eighteen months from the 
tons in six months, against 301,014 tons in Allegheny date of the execution of the contract, and for the larg­
County. The output of pig iron in either of these dis- est calibers at the expiration of not more than three 
tricts is greater than in any State in the Union except years. It is also provided that all the forgings must 
Ohio. The statistics also show that the amount of pig be of American product, and manufactured in the 
irou produced from charcoal is on the decline, mineral United States. One-half of the material purchased is 
fuel rapidly taking its place. Less anthracite, too, is  to be for the use of the War Department, and the 
being used alone, a mixture of anthracite and coke other half for the Navy. Six million dollars have been 
being substituted. Included in this aggregate for the appropriated for this purpose, to be available during 
half year are 22,446 net tons of spiegeleisen, indicat- six years from the date of the execution of the contract. 
ing a product for the entire year of at least 50,000 tons. Four hmidred thousand has been apportioned for 

On the 30th of June, 1886, there were470,421 net tons the thorough equipment of the Frankford Arsenal, 
of iron remaining unsold in the hands of the iron mas- and two hundred thousand for additional tools and 
ters.or theh· agents, a slight increase over the stock in machinery for the Washington Navy Yard. Minor 
hand at the first of the year. sums were also appropriated for the construction of 

Tl)e statistics of steel production show a similar act- cast iron mortars and other purposes. 
ivity. During the six months j ust past, the production The full discussion which this question received in 
of Bessemer ingots reached 1,073,663 net tons, against Congress has shown that undflr the most favurable 
938.418 tons in the· second half of 1885 and 763,344 tons conditions it 'will take several years to provide for the 
in the first half of that year. These figures include also adeq uate p,'otectbn of our seaport cities. In the in­
the Clapp-Griffiths metal, of which 24,810 net tons have terval, they are left at the mercy of circumstances. 
been produced during the present half year. The pro· It is true that we are now so fortunate as to be at 
duct of Bessemer steel rails during this period has been peace with all the world, but it is impossi ble to have 
707,447 net tons, an increase over last year, but less in any guarantee that this condition of affairs will con­
proportion than during 1882. - tinue for any length of time. It is at such a period 

The report concludes with the very gratifying state- that defensive preparations should be .made, and not 
ment that this country will produce more Bessemer when war is actually at hand. In urging an�xtensive 
steel. mor'e Bessemer steel rails, and Illore open hearth and complete system of fortification, we' �....-L1\tt a 
stet. in 1886 than in any previous year of our history. higher.civilization will prevent th . . ity 6f;�ver 

• .• • testing its efficiency in battle. It ta, 'fever'l.-e 
HEAVY ORDNANCE FOR COAST DEFENSE. well recognized in .international his� that � ... 

The Senate Committee on Appropriations has given proved armament IS fully as valuable In v __ 
much consideration during the present session of war as in gaining victories when hostilI'ti,$l1&ft opcl:' 
Congress to the question of our coast defense and the been declared. ' . 

proper method of seeuring the requisite armament. .. 4 • I .. 
The report of the board appointed to examine the DISEASE GERMS IN MILK. 
national resources in the matter· of the production of It is a well recognized fact that the mother who is 
steel guns made it very plain that the fortification of nursing her child is obliged to be very careful ""t 
even two or three of the more important seaport.s could her diet, for whatever she eats or drinks has itS eft'ect 
not be accomplished in less than from one and a half to upon her milk':"'and consequently upon the heal"'" 
three years' time. It also showed that substantial cn- her child. The most acute symptoms, and even death, 
couragement would be required from the Government. may be produced by dietary indiscretion. But i.i iii 
before any private firms could be induced to undertake less appreciated that similarly alarming resultl...., be 
the manufacture of guns of the larger sizes. So great produced in both children and adults by t4<l IIIIe of 
was the hesitancy of even the best equipped iron works milk taken from improperly fed cattle. There haven­
to attempt the fabrication of guns of over 12 inch cently been a number of mysterious poisoning cases, 
caliber, that it appeared at one time as if the question that after a great deal of random speculation have 
would have to be held in abeyance until experience in finally been traced to diseased milk. In spite, how­
the production of the smaller sizes hall induced greater ever, of these warnings, the subject has not yet received 
metallurgical confidence. the sanitary attention to which it is entitled. Par-

An appreciation of the difficulties of obtaining suit- ticularly is the danger of such contamination great 
able arms has aroused the Committee on Coast in the neighborhood of large cities, where the ab­
Defenses to the necessity of prompt action . They sence of wholesome pasturage is a temptation to the 
have now secured, if not all possible, at least all requi- less scrupulous to substitute all grades of organic refuse, 
site information, and are in a position· to act advisedly the most of which should properly be consigned to the 
in urging Congress to appropriate an adequate garbage crematory. In addition to this dangAr, how­
amount, and provide for its j udicious expenditure. ever, it is discovered that even in the presence of 
The propositions and amendments offered for the con- abundant and suitable food, cattle are not discriminat­
sideration of the Committee and the Senate have been ing in their selection, but exhibit frequently the most 

ery numerous. Many of th.ese have naturally been ill depraved tastes. In the neighborhood of large distil­
dvised. The fault in most cases has been a failure to leries, it has been observed that the cattle become ut­

recognize the importance of the subject and a disposi- terlY demoralized by feasting on the refuse from the 
tion to put it off with very inadequate legislation. As stills. III time they come to have the dull, stupid ap­
finally revised, however, the Fortification bill has pearance characteristic of an opium eater. It is hardly 
much to commend it, and deserves favorable consider- possible that the milk produced by animals permItted 
ation at the hands of both Houses of Congress. The to feed OIl such abominable stu'ff can be either whole­
appropriation is liberal compared to the meager sum some or agreeable. 
originally proposed, but it could still have been in- In ot.her places the case is even worse, for the cattle 
creased to advantage. As passed by the Senate, the have been observed to feed with evident relish upon 
bill appropriates something over six millions for defen- un ad ulterated animal excreta and other highly per­
sive works. The conditions under which this sum is to niciolls food. Aside from the disgust which the prac­
be expended have been considerably modified, in ac- tice excites, it is a 80urce of actual and grave danger. 
cordance with the suggestions of Senator HaWley. When it is remembered 1hat the fatal plague at Ply­
Even if there be no patriotic sentiment to prohibit mouth, Pa. , was directly traceable to the careless dis­
such a course, it is now found that it is impossible to posal of the excreta of a single typhoid fever patient, 
purchase guns of Krupp or any other foreign estab- it can readily be seen that milk may become in this 
lishment, as they have already more orders than they manner a vehicle for the distribution of the IIjost rna· 
can fill. It. therefore, becomes necessary to look to our l lignant disease germs. ' 
own foundries for the nati.l armament. It has been So large are the possibilities for evil which may result 
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from the use of milk taken from animals improperly 
fed, either through design or carelessness, that it is not 
too much to ask that all public dairy farms should be 
placed under sanitary supervision, and that the food 
and quarters of all cattle whose milk is offered jor sale 
should be regularly inspected by officials appointed for 
the purpose. 

----7.�·----__ 4���1�� .. -----------( A� to Our Le�gth oC LiCe. 

BY mos. s. eOZINKSEY, M.D., PH.D., OF pmLADlIlLPBIA. 
One meets frequently in the course of his general 

reading, and even in scientific publications, declara­
tions to the effect that of late the length of human life, 
as well as the vital stamina of the race, has markedly 
incriased. Some assert that the average age has been 
run up ten, fifteen, even twenty years, but a doctor of 
hygiene puts the case moderately thus : .. The ave­
rage duration of huma_fe has increased, and all the 
evidence, I think, is in ra'Vor of the view that we are a 
better stock or race than we were a few years ago. " 
" A few years " are sufficient to work material changes 
in the .. stock or race"! Let the disciples of Darwin 
take notice. 

The asserted increll.se in the length of life and vital 
force is attributed to more hygienic living, due in great 
part to the growth and diffusion of sanitary knowledge, 
which is said, of course, by the enthusiastic doctor of 
hygiene, to be a span-new science. Our forefathers 
were an ill-conditioned and ignorant set-they did' not 
know anything about right living. Shades of Hippo­
crates and other great lights of the past, take no of­
fense at modern presumption! 

Macaulay spoke with great force, as was his wont, of 
the improved condition of the English people in his day. 
" The term of human life, " said he, .. has been length­
ened over the whole kingdom, and especially in the 
towns ; "  but it is nearly forty years since the historian 
wrote, and, of course, the hygiene of forty years ago, 
according to the modern doctor, being of little account 
in comparison with what it is to-day, there must have 
been considerable addition since to .. the term of human 
life ; " for be it known that an increase of .. the term 
of human life " goes pari passu with ·the modern 
.. strides " in sanitary science. The day dawns, to be 
sure, in which men will live as long as the antedilu­
vians 1 

Such statements are apt to be very agreeable to 
amour p1"Opre, but are they really true? Is the vital 
condition of the race improving? 

The volume of the United States Census Reports of 
1880, which has been issued recently, furnishes an in­
teresting mass of plain, un varnished facts bearing on 
the subject in question. During the census year it 
appears that of a hundred deaths reported, forty were 
of persons under five years of age, fifty-two were of 
persons under twenty, and only twenty-two were of per­
sons ovarfifty. Only about ten per cent survive their 
threescore years and ten. Twenty�four per cent, or 
nearly a quarter,.,of the deaths are of persons between 
twenty and fifty years. Here is the table in 'detail : 

AGE. DEATHS IN 100. 
Under 1........ .................... ........... 23'24 
1 to 5 ........... ............ ............ ... 16'00 
5 to 10................ .... .................... 5'71 

10 to 15..................... .................. 3'04 
15 to 20............... ........................ 3'89 
20 to 30........... ........... • .. ............ 0'61 
30 to 40..................... ........ ........ ... 7'60 
40 to 50.................... ............. ........ 6'49 
50 to 60 ...... ................................ 6'22 
60 to 70........................ ........... .... 6'SS 

'70 to SO.... .. . ..... ............................ (;'38 
SO to 00.................................... ... 3'23 

00 to 95............... ................ ....... 0'43 
95 to 100.... . .......... . .......... ........ ..... 0'26 
Unknown.... .... ..... .................. ....... 0'42 

These astounding figures represent the mortality ac­
cording to age, as already intimated, for the entire 
United States. For the thirty-one cities in which the 
deaths were registered during the census the showing is 
far worse. .. Under five years of age the proportion of 
deaths (reported) in the country at large was forty­
three and seven-tenths per thousand of living popula­
tion, while in the registration cities it was eighty-eight 
and four-tenths per thousand. In other words, the 
mortality of childr¢"n under five years of age . . . was 
about twice as great in the cities as in the average of 
the whole country. "  So it is said in the Census Re­
port. Of course, if a far greater proportion of the 
deaths in the whole country of persons under five 
years than of those older were not reported, which was 
certainly the case, the percentages given in the table 
of deaths of those dying at different ages of over five 
years are much greater than they really ought to ap­
pear; for it va'sans dire that the greater number of 
deaths of very young people, the lower is the average 
age at death. Even as the table stands, the average 
age is not far up ill the twenties. 

In France forty-eight per cent of the deaths are of 
persons over fifty years of age ; and what is more re­
markable, twenty-five per cent are of persons over 
seventy years of age. The French present the best 
showing, except, perhaps, the Irish, of any nation as 
regards long life. Only about twenty-six per cent of 
their deaths are of children under five years. About six 
per cent only are of persons from Ave to twenty years.: 

For the purpose of comparison the following table of 
percentages of mortality at different ages in England 
and Wales in 1880 may be given : 

AGE. DEATHS IN 100. 
Under 1. .. . .. .. .. .. .... .... .. .. . .... .. . .... .... 25'48 

1 to 5........................................ 16'OS 

r, to 10........................................ 3'66 
10 to 15............ ...................... .... 1'73 

15 to 20... • . ........................... . .... . 2'23 
20 to 25........................................ 2'61 

25 to 35................................ .. . .... 3'51 

35 to 45 ............... . ... .. .................. 6'36 

45 to 55 . ............ . . . . . ......... . .......... 6'88 

55 to 65................. ................. .... 8'75 

65 to 75. ........................ ...
.
........ .... 10'06 

75 to 85............................ ........... 7'66 

85 and over.. .. .... ... ................. ........ 2'09 

97 
The A.djournment oC (Jonlrre ••• -No (Jhange. In 

the Patent Law •• 
Congress adjourned Augnst 5. Among the notable 

bills passed was one for the protection of public lands. 
The failure of Western railroads to fulfill the. condi­
tions stipulated in their grants has led to the rean­
nexation of 190, 625 square miles to the public domain. 
The lawless cattle syndicates, which were fencing off 
millions of acres to which they had no possible claim, 
have also been brought under the dominion of the 
law. The oleomargarine industry received a severe 
blow by the passage of a . bill imposing a tax of two 
cents a pound on the article, and requiring both 
stamp and brand . . The naval bill provides for the ad­
dition of two sea-going armored vesselS, one protected 

According to this table, the deaths of persons from' cruiser, and one firEit-class torpedo boat, while the 
five to twenty years of age were less than eight per four double-turreted monitors now in course of con­
cent of the whole ; while in the United E?tates they struction are to be completed . .  The river and harbor 
were·over twelve. The deaths of persons from twenty bill, appropriating $1 4,473, 900 for national works, has 
to fifty-five years of age were twenty-one per cent of the been approved. 
whole ; while in the United States the deaths of pel'- None of the various bills for the curtailment of the 
sons from twenty to fifty were mOl'e-twenty-four per rights of patentees was passed. The copyright bill for 
cent. The deaths of persons over tleventy-five years of foreigners to register copyrights also failed to pass. 
age were about equal to the deaths of persons over .. 4 • I .. 
seventy in the United States. New (Janals In Bussla. 

As serving to show how much other things than the A new canal, improving the water communication 
advancement of practical hygiene have to do with the bet'ween the Caspian and the Baltic, was opened by 
length of human life, the following table of the per- the Minister of Ways of Communication, Gen. Possiet, 
centages of deaths at different ages in Ireland, in 1880, recently. The canal, whicl;l. has cost 300,0001. to con-
is highly interesting : struct, joins the rivers Wyhegra and Kovja, and forms 

AGE. DEATHS IN 100. a fresh link in the chain of waterways known as the 
Under 1. .. .. .. .. . .. .... .......... 18'OS 
1 to 5........ ....... ........................ 11'60 Maryinsky system, connecting the Neva with the Vol-
5 to 10. ............................. ........ 4'00 go.. Its length is 22-versts, or 15 miles, width 70 feet, 

10 to 15........ ....... ............ ....... 2'53 and depth 7 feet. Some of the cuttings through which 
15 to 20 . ....... . .......... . ................. ,.. 3'41 it runs had to be excavated to the dcpth of 30 feet. 
20 to 25.. ...... ............................... 8'85 Most of the work has been done by hand, upward of 
25 to 35........... . . ...................... . ... 5'62 

35 to 45. . .................................... 5'78 20,000 laborers having been employed in the undertak-
45 to 55 .. . . . .. ,....... ...................... 6'54 ing, together with three dredging machines, nine sta-
55 to 65.... ........................ ........... 10'77 tionary engines, and two locomotives. 
65 to 75.................. ..... .............. 14'05 Upward of 270,000 Russian cubic fathoms of earth 
75 to 85....................... ......... ...... 13'30 . 

I . 
85 to 95................... .................... 3'72 had to be removed in making the canal, and two s Ulces 
95 and over................... . ............. . .... o·so constructed. Compared with the rest of the vast canal 
Unknown .... . ............................ ,.... 0'05 system between the Neva and the Volga, the new link 

Let the modern doctor of hygiene look critically at was neither an extensive nor a formidable undertak­
these figures. No nation of Europe is supposed to be ing, but it has relieved the pressure of traffic on the 
more oblivious of sanitary science than the Irish, and other canals, and shortened the distance from Rybinsk 
yet It.. far greater percentage of the people of Ireland to St. Petersburg. It is noteworthy, says Engineering, 
than of any other people, except the French, live to that in spite pf the development of the Russian railway 
and beyond the age of seventy years. Nearly five in a system the traffic on the canals �hows no sign of dimi­
hundred of the deaths are of persons over eighty-five nution, a phenomenon quite the rever�e of. what has 
years of age I. Only about thirty-five per cent of the occurred in England. This is to be explained, per­
deaths are of persons under twenty years of age. About haps, by the fact that distances are greater in Russia, 
forty-two per cent of the deaths are of persons over fifty- while the canals are more like rivers than the narrow 
five years. One-half almost of the deaths are of persons waterways common to England. 
over forty-five years. In England and Wales only Barges on Russian rivers and canals range in length 
thirty-three per cent of the deaths are of per�ons over from 100 feet to 300 feet. The cargoes a large propor­
forty-five years, while in the United States only thirty tion of them carry, consequently, a.re as large as m any 
per cent are of persons over forty years of age. an ocean cargo ; an d instead of being mere lighters, car-

Let the boastful doctor of hygiene say what he will, rying only portions of cargoes, they are to all intents 
the vital condition of the people of neither England and purposes the counterparts of ocean-going ships. 
nor the United States is satisfactory ; it is lamentably Thanks to the wide reaching ramifications of the River 
unsatisfactory. I know of no sound evidence pointing Volga, the .largest in Europe, barges of 500 or 1 ,000 tons 
the other way. Appealing to the experience of life in- can start in the spring with the fioods from some tiny 
surance companies does not meet the case at all, for stream in the Ural Mountains, and arrive in the 
the simple reason that the very young, the frail, and autumn on the River Neva. On the other hand, it is 
the diseased are very carefully excluded from regular possible for English steamers to wake their way from 
insurance. Then, if the physical coridition of the peo- the Neva through the canal system to the Volga, and 
pIe of Ireland, a people poor and comparatively igno- thence descend to the Caspian Sea. The Neva-Volga 
rant of sanitary science, is immensely superior to that canal system thus possesses an importance which no 
of either, there must be infiuences at play in both Eng- . English canal could claim, although we think that 
land and the United States which much more than water carriage in this country deserves to be rescued 
counterbalance all the beneficial effects of the sani- from its present neglected and decaying condition, 
tary science in practice in either country. Cliniate has into which it has lapsed through the instrumentality 
somethIng to do in the case, but the mode of living of of ambitious and over-grasping railways. 
the people far more. There is only too much reason 
for the belief that the very artificial mode of existence 
general in civilized countries is harmful. In· other 
words, the less natural one's mode of living is, the more 
likely are his vital powers to become impaired. 

The multiplied appliances and complex ways of 
highly civiiized life do not make for health and long 
life. The cOInpa,ratively uncivilized do not suffer much 
from disease; or at least non-contagious disease, .and 
their offspring are not doomed to die in great part in 
their infancy. The simple habits of those who live 
close to nature are most favorable to rp,al human wel­
fare. To live close to nature, which in general means 
in accord with nature-that is the cardinal axiom 
which the doctor of hygiene would do well to specially 
inculcate. To this I may add, by way of conclusion, 
that Mephistopheles, who, unlike the modern doctor 
of hygiene, was wont to say, .• allwis.1end bin ich 
nicht," gave Faust passing advice as to how to pre­
serve his youthful health and vigor : 

.. Betake thyself to yonder field; 

There hoe and dig as thy condition; 
Restrain thyself, thy sense and will 

Within a narrow �phere to flourish; 

With unmixed food thy body nonrish ; 

Live with the ox as ox, and think it not a theft 

That thon mannr'st the acre which thon reapest ; 

That, trust me, is the best mode left 

Whereby for eighty years thy yonth thonkeepest." 
flo-�J(ed.and 8Urq. Reporter. 

••••• 
The 'Planet MIl1'II. 

Mr. W. F. Denning has made a series of careful draw­
ings of the appearance of the planet Mars this year, 
and finds the edges of the seas very brilliant and well 
defined. The surface markings of the planet are very 
varied, and in some places distinctly mottled ; and d ur­
ing the past few m onths the north polar cap has been 
very bright, and in startling contrast to the less lumin­
ous regions. Mr. Denning thinks that the atmosphere 
of Mars, instead of being'dense and cloud laden, is ex­
tremely attenuated ; and that most of the supposed 
changes in the latter �re really due to changes in the 
earth's atmosphere. 

. 

... , . 
A Liniment Cor Earache. 

According to the Canada Medical ReC01"d, Pav�si 
recommends a liniment composed of camphorated 
chloral 2%, parts, pure glycerine 16%, parts, and oil of 
sweet almonds 10 parts. This is to be well mixed, and 
preserved in a hermetically closed bottle. A pledget 
of very soft cotton is to be soaked in the liniment, 'and 
then introduced as far·as possible inllo the affected ear, 
two applications being made daily. Frictions may also 
be made each day with the preparation behind the ear. 
It is claimed that the"pain is almost immediately re­
lieved, and even in many cases the inflammation is 
subdued. 
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IMPROVED CULTIVATOR. 
The accompanying illustration represents a one 

horse cultivator which is the invention of Mr. George 
E. Briggs, of Bowling Green, Mo. 

The front ends of the side beams are pivoted to the 
center beam in such a way that their rear ends have 
a lateral movement. To the rear parts of the side 
beams are bolted the other ends of two bars, whose 
inner portions overlap each other, and have holes 
through which passes the bolt that secures them to 

BRIGGS' IMPROVED CULTIVATOR. 

each other and to the central beam. By adjusting 
this bolt, the distance between the side beams may 
be regulated according to the distance between the 
rows of plants. At t.he acute angles of diamond­
shaped cutters are secured knife standards, whose 
upper ends are bolted to and between two bars 
having outwardly projecting lugs that rest against 
the low�r sides of the beams. The extremities of the 
standards pass throngh the beams, and have nnis 
screwed upon them. In the lower sides of the beams 
are tapered recesses, to form inclined seats for bars 
which give a downward inclination to the forward 
ends of the cutters. These cutters are so arranged that 

_their paths will slightly overlap, in order that all the 
grass, weeds, and vines will be cut off. The depth 
to which the cutters enter the ground is regulated 
by a front gauge wheel, which can be raised or lowered 
as required. Two rotary colters are attached to the 
outer ends Qf an l'lxtensible shaft, which can be ad­
justed to correspond with the adjustment of the side 
beams. To a wide V-shaped cutter are attached the 
ends of standards having longitudinal slots in the 
upper parts, to receh'e bolts that secure them to the 
side beams; the cutter can thus be arranged to work 
at a greater or less depth in the ground. 

In the upper ends of the standards are bolts that 
pass through slots in braces, as shown; by this means 
the inclination '()f the cutters can be varied. 

All �arts of this cultivator can be worked together or, 
if desired, any part can , be used alone. The knives 
are reversible. The machine is particularly designed 
for cultivating strawberries, but may be used for small 
fruit in general. 

Ititutifit !mtritau. (AUGUST 14, 1886. 
ports its plate, and is attached to a hollow shaft I In order that any wear on the onter surface of' the 
mounted to slide vertically in the hollow column. The. packing rings of the piston may be compensated for, 
shaft of the lower left hand pulley has a cog wheel both shafts can be adjusted. The wear on the jour­
which meshes with a second wheel mounted on a stud nals can be tak�n up, and the proper parallelism of 
fastened to a bent arm fulcrumed on the shaft. The the valve with the piston can always be maintained, 
second wheel meshes with a third one; also carried by which is essential to the satisfactory operation of the 
the bent arm, and which meshes with a wheel carried engine, and to avoid unnecessary friction. It will be 
by the upper shaft. To the upper end of the bent perceived that the engine has no dead center, and that 
arm is pivoted a link fulcrumed on the shaft of the it may be reversed by simply changing the course of 
upper pulley. On the lower shaft are mounted the the steam. 

dri ving pulleys. By this means the 
pulleys carrying the endless belts are 
revolved. 

The whip or other similar thread­
covered article, prepared with a paint 
mixture which is to be rubbed into 
the surface, is placed between the can­
vas belts, when the operator, by press­
ing upon a suitably connected lever, ' I ' 
causes the upper frame to slid e down­
ward. The article will be embraced 
between the endless moving beUs, the 
soft material inclosing it completely, 
and as the whip is pulled in a direc­
tion contrary to that of the belts (to 
the right in the engraving), the paint 
mixture will be thoroughly rubbed 
into the surface. The canvas belt 

prevents the mixture from coming in direct contact 
with the soft material. When the pressure on the trea­
dle is removed, a coiled spring raises the shaft carrying 
the upper frame. This machine is the invention of 
Mr. C. R. Van Deusen, of firm I. S. Van Deusen & Son, 
Whip Manufacturers, Passaic, N. J. 

• f .... 

BELT'S ROTARY ENGINE. 

PLATFORM SPRING FOR VEHICLES. This invention has been patented by Mr. P. P. Belt, 
The object of the invention herewith illustrated is of Columbus, Kas. 

to provide a coupling for the adjoining ends of the _ I ••.. 
several sets of springs constituting what is termed a SWITCH STAND. 
platform spring, which J) In the lower part of the stand, the shape of which is 
will prevent all rattling plainly shown in the engraving, is a squared aperture, 
and permit of an exten- through which is passed a squared neck projecting 
sion of any one spring from the under side of a toothed clutch disk. Inter-
without a correspond- locking with this disk is a second one mountl)d on the 
ing movement of the squared part of a shaft passing through the stand. 
others. The c e n t r a I Surrounding the shaft is a spring, arranged so as to 
block, A, is made with press the upper disk against the lower one. A con-
two T-shaped grooves tinuation of the shaft carries the signal. 
running at right angles Pivoted to the shaft is a lever, which, when the switch 
to each other. One end is locked, occupies the position shown in the �ngrav-
of each of the grooves is ing, and is held in place by the shackle of a padlock 
closed, and the closed passed through the eye. The lever then bears against 
end is toward the spring a collar that passes through the opening in the top of 
when the parts are as- the stand and rests on the spring, which, being under 
sembled. The blocks, tension, presses the upper disk against the lower one. 
BB', to which. the springs, D D, are united, are formed I When the switch is to be thrown, the lever is swung to 
with T-shaped shanks that fit within the grooves as a position at right angles to the shaft, when, the pres­
shown. When the platform is loaded, each spring will ' 
be free to move endwise without twisting the Rprings 
to which it is connected, and the springs being thus 
relieved of any undue twisting strain are not likely to 

. I.. .. hreak w;hen heavily loaded. 
RU»BINGatlACHINE. This invention has been patented by Mr. E. A. Hen-

The accompanying engraving represents an improved I dricks, of Carpentersville, Ill. 
machine for rubbing a paint mixture or other sub- _ I ., • 
stance into the surface of whips, canes, or similar ROTARY ENGINE. 

articles so as to produce a polished finish. ' Heretofore The casing of the engine, one side plate of which is 
this operation, in the case of articles provided with a removable, is made with a lower circular chamber in 

"thread covering or having an even surface, has been which the piston drum works, and '''lith an upper com-
performed by hand. municating chamber in which the valve works. The 

Attached to the column is a stationary frame, above piston drum is mounted upon the main shaft, and is 
provided with rigid radial 
vanes. The valve is circular 
in shape, and is formed with 
opposite cavities, into which 
the vanes enter as the piston 
and valve revolve, proper re­
gistration of the vanes with 
the cavities being maintained 
by two cog wheels, mounted 
upon the two shafts, which 
mesh with each other. To in­
sure steam tight. contact of 
the valve with the piston, the 
outer surface of the latter is 
furnished with packing strips 
set in groves in the drum ; 
and to prevent the escape of 
steam at the time the vanes 
pass the valve, flat springs are 
placed upon each side of the 

VAN DEUSEN'S RUBBING MACHINE. cavity. The outer edges of the 
springs also run in contact 

which is a similar frame mounted to slide vertically. with the walls of the val ve cham bel', and prevent steam 
Cast on the column is a plate, which forms a support from blowing through the chamber from the induction 
for a second plate carrying a pulley at each end. Over pipe to the exhaust pipe. The vanes have adjustable 
these pulleys and the upper side of the second plate steel packing strips, which are constantly pressed out­
passes an endless belt covered with felt or othEi' similar ward by springs, thereby constituting a yielding 
soft material, and over a part of which passe!;! an endless steam packing for the vanes. The steam supply and 
piece of canvas, held taut on the felt by being passed exhaust pipes are placed on opposite sides of the cas­
over a roller that may be adjusted up or down. The' ing, and a little above the-point of contact of the valve 
upper or movable frame is of like construction, and is with the piston. By means of suitably arrallged pack­
pivoted to the top of a lug cast on an arm which sup- ing, all escape of steam at th'b journals is obviated. 

SINGISER'S SWITCH STAND. 

sure on the spring being relieved, the shaft may be 
t,urned by the lever, the teeth of the upper disk sliding 
over those of the lower. When the lever is swung 
down and locked, the shaft cannot be turned, as suffi­
cient leverage cannot be obtained, the tension of t.he 
spring being so great as to make it impossible to cause 
the teeth of the upper disk to slide on those of the 
lower one. 

This invention has been patented by Mr. Henry C. 
Singiser, of Mechanicsburg, Pa. 
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IMPROVED STEAM HEATER. 

Resting upon the base is a sheet iron casing, to 
the center of the top of which the smoke pipe is con­
nected. Upon the inner part of the top of the q,se 
rests an annular water chamber, beneath the central 
aperture of which the grate is supported. With the 
outer part of the top of this chamber are connected 
tubes that lead to a circular water chamber, so placed 
a little below the top of the casing that the products 
of combustion will have a free passage around the 

BRONSON'S IMPROVED STEAM HEATER. 

sides and at the top of the chamber. A third cham­
ber is connected by pipes with both the upper and 
lower oues. A chute connected with a central aper­
ture in the middle chamber passes through an open­
ing in the upper part of the casing, and serves as a 
magazine for coal, making the heater a self-feeder. 
The circles of pipes are interrupted for the passage of 
the chute and to give access to the fire chamber. A 
feed pipe is connected with the lower chamber, and 
from the upper one leads one or more pipes, through 
which steam is conducted to the rooms to be heated. 
Within the casing, close to the outer circle of tubes, is 
a second one, whose lower edge rests upon the lower 
water chamber. The upper edge does not exteud quite 
to tl;Ie upper chamber, a space being left for .the 
passage of the products of combustion, which .pass 
through the aperture in the middle " chamber, be­
tween the tubes, and thence around the upper cham­
ber, heating the water and generating steam very 
rapidly. The inner casing keepsthe products of com­
bustion close to the pipes; and prevents waste of heat 
by railiation. 

Tbis invention has been patented by Mr. William 
C. Bronson, of Saratoga Springs, N. Y. 

LEY.ESQUE'S DIPLOGRAPH. 

Every one knows how easy it is. to write double with 
two pens fixed to the end of the same handle; but, in 
order to make a useful application of the process, it is 
necessary to find some means of writing upon two dif­
ferent sheets of paper at the same time. The problem 

. has been solved by Mr. 
Levesque, through a desk 
which he has just con­
structed, and which he 
calls a " diplograph." 

The apparatus consists 
of a board which. through 
two lateral rabbets, slides 
in a frame inclined toward 
the writer. A t a b  l e t, 
placed transversely at a 
few fractions of an inch 
above the board, is fixed 
by its two ends upon two 
small brackets fastened to 
the sides of the frame. 

The lower sheet of paper 
is laid flat upon the board, 
and is held by the pressure 
of a strip of steel . The up­
per sheet is grasped at its 
upper edge by a long clip, 
whose extremities are fixed 
at will to the head of two 
small supports which are 
themselves fixed at the 
height of the board. 

When a page of writing 
is begun (the board having 
been brought to the lower 
part of its travel), that part of the upper sheet that IS 
to receive the first line rests upon the tablet . The 
lower portion of this sheet is folded back, and is pressed 
against the bottom of the tablet by a strip of wood 
covered with velvet. One of the two pens writes upon 
that part of the upper sheet that reliti upon thllJ tablet, 

1titufifi t �tutri'llU. 
wHile the o'ther traces the same characters upon the 
corresponding part of the lower sheet. 

After each line has been written, the tablet is shoved 
forward. This carries along the two sheets, the upper 
one of which, being thus drawn upward, and held be­
low by the paper press, remains tightly stretched upon 
the tablet, while at the same time moving the same 
distance upward that the lower sheet does. It is th us 
possible to write the following line upon both sheets 
at once. 

A sheet of stiff cardboard is interposed between the 
two sheets of paper, so as to prevent the upper one 
from confusing the writing traced upon the lower. 

The board is moved by means of a cord running 
over a pulley which is placed l'eneath the frame, and 
the axle of which is provided at one extremity with 
a wheel that the writer revolves with his left hand, 
without having to pay any attention to it. The for· 
ward motion is, in fact, regulated l ine by . line by a 
gearing that may be set at will in such a way as to 
have differently spaced lines. 

As the instrument contains no delicate parts, it is 
very strong. Those that a violent shock might break 
can, moreover, be easily replaced by any one who 
has ever seen the apparatus. 

This desk is certainly ingenious, and can be used in 
public 0 private offices, and everywhere where a per­
son needs ·to obtain, at once and without· preparation, 
two copies exactly identical, word for word, line for 
line.-La Nature. 

... , . ,  .. 

The Manchester Ship Canal. 

The Manchester Ship Canal will extend from the 
deep water of the Mersey at Eastham-a point on t.he 
Cheshire shore j ust above and almost opposite to 
Liverpool-and will proceed thence by Ellesmere 
Port, Runcorn, Warrington, and Barton to Manches­
ter, being in length about thirty-five miles. It will 
have a miuimum depth of 26 feet of water, and will be 
wide enough for the largest vessels to pass each other 
at allY point, and may be compared with the Suez 
and Amsterdam canals, in width and depth as follows : 
Suez, depth 26 feet, bottom width 72 feet. Amster­
dam, depth 23 feet, bottom width 89 feet. Manches­
ter, depth 26 feet, bottom width 120 feet. The esti­
mates include docks in Manchester, Salford, and War­
rington, as sanctioned by the company's act, with 
a water area of 85� acres, containing more than four 
mil#l§ of quays. , There will also be a mile of quay space 
and extensive shed accommodation near Manchester 
on the ship canal, in addition to wharfs at many places 
alongside its course. The level of the docks at Man­
chester, which is 60 feet 6 inches above the ordinary 
level of the tidal portion of the canal, will be reached 
by four sets of locks. The locks will, it is asserted, be 
of a size sufficient to admit the largest merchant 
steamers. 

Each set comprises a large lock, 550 feet by 
60 feet; a smaller lock, 300 feet by 40 feet, for ordinary 
vessels; and one lock 100 feet by 20 feet, for small 
coasters and barges�and all capable of being worked 
together. Each set of locks will be worked by hy­
draulic power, enabling, it is contended, vessels to 
be passed in fifteen minutes. It is hoped that the 
rivers Irwell and Mersey-which will be diverted into 
the upper reaches of the canal-will supply more than 

LEVESQUE'S DIPLOGRAPH. 

sufficient water for the locks even in the driest sea­
son. Vessels will, it is expected, be able to navigate 
the canal with safety at a speed of five miles an 
hour, and it is estimated that the journey from the 
entrance at EasthallY to Mancheliiter will be accom­
plillh4illl b� 8ijJht hour •• 

99 
CRACKER BOX COVER. 

This cover may be readily applied to or removed 
from the box, and may be adjusted to fit boxes of dif­
ferent sizes. The frame of the cover is provided with a 
glass panel and a hinged glass door. In the inner 
edge of the upper crossbar is a staple, and to the inner 
surface of the door is secured a flat spring, bent around 
the edge and made convex, so that, when the door is 
closed, the spring will be brought into engagement 
with the staple. This spring serves the double pur­
pose of a buffer, preventing the door from being closed 
too hard, and of a fastener. Along one edge of the 
under . side of the frame, as shown at the top of Fig. 1, 
is secured an angle plate, and to the ends of the frame 

SANDBERG'S CRACKER BOX COVER. 

are secured angle plates formed with slots for �eceiving 
clamping screws. These plates may be moved in or' 

out, to adapt the distance between them to the length 
of the box. On the ends of the frame are hooks for en­
gaging nails or eyes in the ends of the box, fol' holding 
the cover in place. This cover permits of displaying 
the contents of the box, while effectually excluding 
dust and moisture. 

This invention has been patented by Mr. C. a. Sand­
berg, whose address is P. O. Box 103, Helena, Arkansas. 

.. ' " ' " 
The Dangers oC Dus'. 

Darkness, damp, and dust are potent agencies of dis­
ease. Everybody recognizes this; but how Illany fail 
to adopt its precepts I If there be sermons in stones, 
surely the summer dust and its dangers would prove a 
fruitful subject for medical discourse. There is as 
great a difference between London and country dust 
as there is between the corresponding muds. Pulver­
ized matter would be harmless enough if it wer� de­
prived of its physical property of ready diffusion. The 
atmosphere is laden and swarms with particulate mat­
ter of highly complex nature. Its chief peril to living 
beings resides in the organic constituents ; largely this 
organic material consists of minute forms of life in a 
state of latency, only waiting for a spell of heat and 
moisture and a favorable amount of light, or it may be 
darkness, to awaken it into activity. The habits of 
individuals in every class of society, including the 
" masses," are not calculated to diminish, but rather to 
aagment, the amount of organic matter in our atnw.t� 
sphere. Mucus, saliva, and humor, popularly known 

as " matter," must be dis­
charged from the mouth 
and nostrils to the extent 
of many gallons daily, and 
not a little of this comes 
f r o  m infective sources ; 
while we venture to think 
that the bulk of it mingles' 
with the dust of our streets 
and courts. If, as seems 
not unlikely, consumption 
i s  largely c a u s e d  b y  
" germs, " then a very ready 
theory may be advocated 
concerning the mode in 
which contagium is caught. 
Who c a n  estimate t h e  
amount of mischief that 
the shaking of mats may 
have caused ? How many 
young girls early in the 

. morning on their way to . 
business have, so to speak, 
received their death blow 
while inspiring, all uncon­
scious of harm, some of the 
clouds of dust that always 
greet them ? W h () can ' 
tell ? The abatement of 
this danger and nuisance 

is a difficulty that almost seems insurmountable. Much 
may be done by personal habits of prevention.·-Lancet. 

. ' " ' " 
THE greatest length of Lake Huron is 250 miles; its ' 

greatest breadth, 190 miles ; mean depth, 800 feet ; ele­
vation, 576 feet ; area, 21,000 square miles. 
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Animal PoW'er va. Steam. 
Mr. A. Sanson, in an article in a recent number of 

the Revue Scientijique, states that, from a comparison 
of animal and steam power, in ]'rance at least, the 
former is the cheaper motor. In the conversion of 
chemical to mechanical energy, 90 per cent is lost in 
the machine, against 68 in the animal. He finds that 
the steam horse power, contrary to what is gene­
rally believed, is often materially exceeded by the 
horse. Thp, cost of traction on the Montparnasse-Bas­
tille line of railway he found to be for each car, daily,  
57 francs, while the same work done by the horse cost 
only 47 francs ; and he believes that, for moderate 
powers, the conversion of chemical into mecbanical 
energy is more economically effected through anilllais 
than through steam engines. 

• f • • •  

American I n d tt s t rles.-The qnallty o r  O u r  Labor. 

American mechanics are, as a class, says the Rev. W. 
V. Davis, in Cleveland ' Plaindealer, the most inteIli-

Ititutifit !tutri cau. 
Birmingham, our watches in Geneva, and undersell 
European manufacturers at their own doors. If this 
is the begin ni ng, what, then, of the possible future ? 
And then add to this how just now our markets are be­
ing rapidly extended uuder the impulse of electricity 
and stealli as never before. 

We are next neighbor. to all the nations ; to South 
America, just quiveriug with its new life ; to Japan and 
China, just waking up from the sleep of ages ; to 
Africa, with its wonderful and mysterious future great­
ness. With i n  these twenty years it was as if the dead 
bones of the nations had been flying into place and a 
living soul had entere"d them. It is the dawning of 
Christian civilization for a bil lion of people who do not 
yet enjoy it. And Christian civilization means higher, 
nobler material as well as intellectual and spiritual 
wants. After the missionary always goeR commerce. 
Five h u ndred American steel plows went to the native 
negro Christians of Natal, South Africa, last year. All 
the millions of Asia and Africa are going to have their 
civilized cravings, as we do. some day. India, just 00-

[AUGUST 1 4, 1886. 
THE STATUE OF LIBERTY NEARING COl'llPLETION. 
Even those unacq uainted with the details of such 

work may, by carefully considering all the conditions 
involved, form a tolerably accurate idea of the labor 
expended and the patience and skill exetcised in the 
erection of such a structure as the Statue of Liberty. 
The last operation before the figure left France was 
the assembling of all of the many pieces com prising 
the shell or statue proper and the final fitting of each 
piece to each of its surrounding neighbors. Each 
piece was then marked with a particular number or 
figure, and every two meeting pieces were designated 
by the same character marked upon their adjoining 
edges ; this of course was to serve as a guide when 
reassembling the statue upon its pedestal at Bedloe's 
Island. Surrounding each separate piece at a short 
distance from the edge is a row of small holes ; when 
two pieces are joined together, the holes in one 
coincide with those in the other, so that the two may 
be firmly united together by rivets. 

When the statue was taken down, in France, the 

STATUE OF LIBERTY.-VIEW AT TOP OF PEDESTAL, SHOWING THE SHELL AND BRA�ING. 
gent, ingenious, and instructive in the world. In 1884 
our American Patent Office issued 20,297 patents. At 
the recent Intp,rnational Electric Exposition in Paris, 
five gold medals were given for the greatest inventions 
or discoveries,. and all five crossed the ocean to the 
United States. 

E ven so strong a Britisher and calm a. writer as Mr. 
Herbert Spencer says we have the best mechanical ap­
pliances and mechanics in the world. Now, any one of 
these advantages would insure ultimate supI;emacy if 
it be rightly used. What, then, if all three coincide ? 
Plainly, it ought to give us the markets of the world. 
Already, six years ago, in 1880, we had surpassed in 
manufacture hy $650,000,000 Great Britain, hitherto the 
�mperial mistress among I).ations. So soon. did Mr. 
Gladstone's keen forecast come true that we should ul­
timately become the head servant in the world's great 

ginning to be a little Christian , took $12, 000,000 worth 
of cotton goods last year. What may all Asia want 100 
years hence ? What may Africa want 100 years hence ? 
With those vast continents added to our market, and 
all our natural advantages realized, what is to prevent 
our country from becoming the mighty workshop of 
the world ? 

. 

Realize the resources of our agricultur e, and feed 
1 , 000,000,000 souls!  Fully develop our mining and manu­
facturing industries, whieh wQuld'be enough to sastain 
the whole billion ; gain the pre-eminence in every mar­
ket around the globe, and become the handmaid JjJ 
the nations. Did not Mr. Matthew Arnold say rigl!{ 
in his lecture to us a year and a half ago, that " Ameri­
ca holds the future " ? 

. . .  , . 

household. From 1870 to 1880 the manufactures of Dlmlnntlve Mall Matter. 

France increased $230, 000,000, of Germany $430,000,000, The postal service at Liverpool , England, recently 
of Great Britain $580,000,000, and those of the United had an experience which, if oft.en repeated, 'would 
S tates increased $1,030,000,000. And think of it ! We prove the reverse of amusing. Some one whose in­
are just beginning to develop our resources, while many genuity or economy was searching for new fields wrote 
of these nations find many of theirs well nigh exhaust- a message of twenty-six words on the back of a two 
ed. Even now, the superior intelligence of our me- cent stamp, which was duly posted and delivered. 
chanics can compete against the cheaper labor of · This success led to a second experiment and then to a 
Europe. Even now, in spite of their cheap labor, we third, But on the last occasion, a one cent stamp was 
can lay down our steels in Sheffield, our certain lower chosen, and was accordingly held as an insufficiently 
!?rades of cotton ill Man<;lhester, our electroplate in prepaid letter. 

pieces were packed in framp,s of wood, to prevent as much 
as possible their being bent by handling and during the 
passage to this country. But it was impossible to 
preyent a certain hmount,. of distortion from taking 
place, so that the reassembling now in progress is to 
some extent also a work of refitting. This, together 
with the d rawbacks under which the men labor, par­
ticularly the great height above ground, nmders the 
otherwise simple work of erection one of great mag­
nitude. The thousands of rivets add most materially 
to the labor, as t.hey must be so driven as not to dis­
figure the statue by presenting conspicuous and un­
seemly lines. 

The copper of the . shell, being only about three 
thirty-seconds of an inch thick, lacks rigidity, so that 
it was necessary to increase the stiffness of every piece, 
particularly those of a large size, by means of iron 
bars secured to the interior surface. These bars are 
three-quarters thick by two i nches wide, are bent 
to closely conform to the curves in the copper, to 
which they are fastened by copper bands whose ends 
are riveted to the shell, and are so disposed and united 
to each other as to form a most intricate network 
of bracing, covering and strengthening the entire 
statue. The interior view of the face, upon our first 
page, clearly illustrates the extent of this bracing 
and the manner of securing it to the shell. 

This bracing is connected by bars with the main 
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frame that holds the statue upon its pedestal, as shown 
by the engraving upon opposite page. By this means, 
the rigidity of the whole work is assured, and 
any wind pressure-the force most to be provided for 
-upon the pliable, paper· like shell is transmitted to 
the four massive iron corner posts of the frame, which 
are firmly anchored to the masonry. 

All the framework in the interior of the statue was 
made in France ; and while there is regularity in 
the main frame, there is nothing apparent in the 
connecting bracing but a seemingly confused collec· 
tion of barE! of all shapes and lengths, and extend· 
ing in every conceivable direction. This is caused by 

j'titufifit J-mtti.tau. 
feet square, is without crack or flaw of any descrip­
tion. The inside of the pedestal walls are also of con· 
crete, the face being granite, and they display the 
same perfection in both material and workmanship. 

It is extremely doubtful if the statue can be finished 
by the 3d of next month, the date set for what we may 
term the unveiling. There is much to be done, and 
the rate of progress is slow, as it is impossible to em­
ploy a great number of men. 

In tbe SCIENTIFIC AMERICAN of June 13, 1885, we 
illustrated and described very thoroughly the founda­
tion, pedestal, lI.nd frame. 

• 
the constant change in the direction assumed by the AT LOG JAM IN THE ST. CROIX RIVER. 
copper, and the endeavor not to have too large a sur· BY H. C.  HOVEY. 
face unsupported. order to comprehend the full significance of the 

No part of the ironwork is in direct contact with eat log jam which it is the main object of this article 
the copper, a thorough insulation being obtained b to describe, we must first consider the nature of the sur· 
shellacking the adjoining surfaces and interposing a rounding region and the stream that flows through it. 
strip of asbestos. This is necessary to obviate the The St. Croix was, in geological times, a mighty river, 
deleterious chemical action that would occur if the through whose channel the overflow of Lake Superior, 
iron were in direct contact with the copper. and indeed the whole drainage of the interior of North 

The method pursued in the erect.ion of the statue America, was carried down to the Mississippi, and 
may be briefly described. The framing has been thence to the ocean. At present, however, it is a com· 
finished with the exception of two small parts-that paratively small but highly picturesque stream, navi· 
supporting the right hand and that of the read. The gable from its mouth, which is fifty miles below Fort 
shell of the statue has been carried up only a little Snelling, up to Taylor's Falls. Just below these falls 
further than shown in the engravings. are what are known as the Dalles of the St. Croix, 

The various pieces were temporarily stored in a shed where the channel, instead of being cut, as elsewhere, 
between the base of the pedestal and the dock at which through a light·colored and soft sandstone, is suddenly 
visitors are landed by the little tug plying between the confined between precipitous walls of basaltic rOllk, OIle 
Battery arid the island. The piece wanted is carried or two hundred feet high, while the river itself has a 
to the foot of the pedestal, the face of which is pro· 1 depth of from forty to seventy feet, and yet flows with 
tected from inj ury by a ;lovering of wood, and is, if large, much velocity. These mural precipices are carved into 
lashed to a wooden frame to which is attached· the end caves, fissures, and curious potholes, testifying to the 
of a rope passing over a 
derrick on top of the frame, 
and thence to a hoisting 
engine on the ground. The 
piece is then raised to a 
platform built around the 
top of the pedeEtal, and is 
carried to the place where 
its marks indicate that it  
belongs. When necessary, 
a rope and tackle are 
brought into play to raise 
the piece into position, and · 
to hold it untH enough 
riv�tB . or small temporarv hont haie-been inse�ed � ·  . 
secure' it. All the rivets 
are then dri ven, and the 
braces are bolted to the 
frame and sti.ffening bars. 
The shell is thus carried . 
up, pie$ by piece, in hori­
zontal courses. The' diffi­
culty of the workillcreases 
as the top is approached, 
mainly because of the in­
creased h e i g h t  a b o v e  
ground, the top of the ped-
estal, where the statue be-
gins, being 150 feet, and the torch 305 feet above water 
level. 

There are three kinds of joints in the copper. Where 
it is particularly desirable that the joint should be 
concealed, the meeting edges are brought flush to­
gether, and are held by a double line of rivets through 
a strip covering the inside of the joint. In other cases 
one edge overlaps the other, a single line of rivets unit­
ing them, and the outer edge is either hammered down 
to make a flush joint or is not touched further, the 
selection of the style of seam being governed by its 
location. The outer heads of the rivets, which are of 
copper, are countersunk. 

The two systemE! of heavy girders, whose ends are 
embedded in the lnasonry in the interior of the pedes· 
tal, one at the top and the other sixty feet below, 
together with the four sets of eyebars that unite the 
two systems, have been placed in position, as shown in 
one of the accompanying views. These girders extend 
across the well at right angles to each other, and, being 
connected at the top with the, main frame, serve to 
anchor the statue to the pedestal. 

Lightning has several times struck the ironwork, but, 
owing to the means that were early taken to lead the 
current away, not the slightest damage has been done. 
Extending down each inside wall of the pedestal is a 
copper rod five·eighths of an inch in diameter. The 
lower ends of these four rods are joined to plates that 
were buried in wet earth beneath the bottom of the 
foundation pefore building was commenced. The up· 
per ends are united to the frame, but will, upon the 
completion of the statue, be joined to four diametrical­
ly...opposite points of the shell .  
k Up to the present time, no portion of the foundation 
has settled ; and the solid concrete foundation proper, 
which is easily the largest single block of artificial 
stone in the worlel, being ninety feet square at the 
base, sixty·five feet square at the top. and fifty-two 
feet ten inches in height, with a central well-bole ten 

THE GREAT LOG J'AM, ST. CROIX RIVER. 

aqueous energy of the ancient stream by which they 
were made. The largest pothole observed by me was 
estimated to be as much as thirty feet in diameter. 
while many others are from five to ten feet across and 
from ten to twenty feet deep. There seem at first to 
be two distinct dikes of trap, the one at Taylor'S Falls 
and the other at the falls of St. Croix, about a mile 
above the. former. But more careful examination leads 
to the conclusion that they are portions of one dike. 
the intervening valley being filled in with drift. The 
tall cliffs are everywhere eXCleedingly broken and wild, 
with many detached fragments, and standing basaltic 
columns, highly angular, and even prismatic in shape. 
The rock is remarkably amygdaloidal, and contains 
@opper, though hardly in paying quantities. It is un· 
doubtedly a continuation of the famous Keweenawan 
formation, so extensively developed about Lake Su-
perior. 

The first steamboat that ever ascended the St. Croix 
reached the falls in July, 1838, and brought the news 
that the treaty made the preceding year between 
Governor Dodge and the Ojibways had been duly 
r.fied. by which were ceded to the United Stati:>s 
the extensive pine forests of the St. Croix and its 
tributaries. A claim was made at once around the 
falls by Messrs. Baker, Steele, and Taylor. The steam­
boat mentioned brought men and machinery for erect­
ing here the first sawmill  ever 'built in Minnesota. And 
then the crash of the woodman's ax and the splash of 
the mill wheel were first heard in this region, that has 
since become so famous for its lumber and its mills of 
various kinds. 

From that time to this the forests along the St. Croix 
have been frequented by lumbermen, whose custom 
it has been to fell the trees in winter, cut the logs iuto 
suitable lengths for the mill, and then depend on the 
spring floods to ('arry them down to the mills below. 
From the falls upstream extend such interminable 
rapids as almost to justify the voyageur Du Luth's 

1 0 1  

statement to La Salle, that, in descending it, h e  had 
" passed forty leagues of rapids."  This description 
also applies to some extent to its tributaries, which 
are, in order of ascent, the Snake, the Kettle, the Clam, 
the Yellow, and the Nemakagou rivers. 

In each of these tributaries lay last spring. what is 
termed a heavy drive of logs ; the entire aggregate 
being known to be about 300,000,000 feet. When the 
time came for sending tbem down the St. Croix, there 
first came out from the Kettle River about 75,000,000 
feet of logs, which passed tha rapids and the falls safe­
ly. But nearly all the remaining drives came out at 
once, leaving ouly about 14,000,000 behind. Imagine 
200,000,000 feet of logs swimming together down that 
crooked, tumultuous river, jostling each other, play­
ing at leap frog, diving beneath the flood, and vault· 
ing into the ail'. The van at length leaped the upper 
and lower falls safely, but when they entered the deep 
and narrow canon known as the Dalles, they were 
piled in a heap, and at the bend of the river, about It 
furlong below Taylor'S Falls, they were jammed into a 
hopeless mass, wedged firmly amid . the crags. Down 
came the myriads of logs hurrying from upstream. The 
cliffs were lined with �ager spectators of a scene that 
meant. ruin to lllany of them ; but what mortal power 
could stay that impetuous march? 'l.'he jalll was piled as 
higb, as the suspension bridge_spanning the falls. Above 
the bridge the mass extended, very much resembling 
the glacier of the Rhone in shape-a glacier of logs in­
stead of ice-for the distance of nearly three miles. I 
traversed it from end to end, measuring at various 
points, reaching the couclusion that the average thick­
ness was about thirty feet, and the average breadth 
about three or four hundred feet. ' In several places, 
owing to the force of some whirlpool or the obstruc· 

tion of jutting rocks or 
little islands; the iogs are 
heaped up to the height of 
forty feet. In other places 
eye witnesses told me that 
they saw the strong current 
suck hundreds of logs un­
der the upper mass, bury· 
ing them in the waters 
below. Strange sights are 
to be seen. Here is a log 
caught by one end, and the 
other reared high in mid­
air, like a huge flagstaff. 
There the case is reversed, 
and you just see the end ' 
of some log, whose length 
is vertically plunged int� 
the mass below. Of course, 
the logs are of every size, 
from that of a telegraph 
pole to monstrous speci­
mens sIxty feet long and 
four feet through. And 
these are tossed about at 
every possible angle. Here 
and there may be seen 

, some unfortunate log that 
\ was snapped in twain by 

being caught at It disadvantage. 
As soon as the jam was j udged to be done forming, 

so as to make it safe to experiment with it, steamboats 
were brought up to attack its lower end, in a faint 
hope of breaking it so as to cause a general drive. 
This was partly accomplished so as to clear the mass 
away that hung below the bridge, and for some dis­
tance above it. But when the foot of the falls of St. 
Croix was reached, the work had to be done by other 
methods. D ynamite was tried ; but the materials were 
so elastic as to prevel1t that powerful agent from ac­
complishing'very marked results. 

The sight is highly picturesque, as one now looks up 
the river, seeing as far as the eye can reach that huge 
mass of logs, lying so wildly in grotesque confusion be­
tween the black cliffs of basalt, while troops of lumber­
men, all dressed. in red flannel, swarm along the front 
of the jam. These men select the logs that will in 
their judgment be most likely to set loose a nlllnber of 
others. A cut is made by an ax, Gtnd a hea vy iron hook 
driven in. Word is then sent ashore by a loud shout, 
and the drivers whip up their horses, four of which 
work at a time ; the cable is drawn taut, and the log 
thus attacked is drawn out, unless too tightly wedged 
in. Sometimes it shoots out alone into the stream, and. 
again it carries with it a dozen others, and perhaps 
same luckless lumberman tumbles in, and is rescued 
amid the merriment of his comrades. Now and then a 
submerged-log suddenly leaps to the surface and into 
the air like a huge porpoise. Thus the work goes on 
of picking the jam to pieces. 

There yet remains in it fully 150,000,000 feet of logs. 
It is impossible to form a safe conjecture as to the 
length of time that may be required to release this 
vast accumulation of material. Meanwhile a great 
fortune is locked up, and the plans of thousands of peo· 
pIe may ha,ve to be modified tor a year to come by rea­
son of this unexpected and strange calamity. The 
general opinion seems to be that the great bulk of the 
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. jam will not stir before it is lifted by the freshets of ation of drinking fluids often determines whether they THE FORMATION AND FIXATION OF MAGNETIC CURVES. 

next spring. There are, however, several dams up are fit for use or not, by revealing the animal or vege- lIy GIIO. M. HOPKINS. 
stream, which it is :intended soon to open, in hopes table matter which they may contain. A great deal may be learned about the properties of 
that the artificial flood thus produced may have some The insect world offers a delicate and beautiful anat- magnets by causing them to delineate their own char­
effect. Thousands of visitors are attracted to the 10- omy for study. Observe the 7,000 divisions in the com- acteristics. The common method of doing this is to 
cality, the universal expression being that it is the pound eye of the house fly ; the delicate scales from the form magnetic curves by dusting iron filings on a glass 
most wonderful spectacle of the kind ever seen. wings of moths and butterflies ; the trachea, or breath- plate, then jarring the plate to cause the particles to 

Since the above was written, a narrow passageway ing tubes ; the suckers on a fly's foot ; and hundreds of arrange themselves parallel with the lines of force ex­
has been made through the center of the jam, and it is otlier parts. tending from the magnetic poles. The figures thus 
expected the work of opening the river will be accom- Wonderful things are open to us in the world of formed are not, of course, entirely autographic; and as 
plished in the course of a year. they tend to develop in lines, they convey 

.. .  i. .. 1 the erroneous idea that the lines of force, as 
Cold Hammering oC Iron. spoken of in connection with magnets, are 

It either is or ought t� be known to all really separate lines or streams of force. 
practical men concerned in the working of There is no way of exactly representing 
wrought iron that if a piece of the very best the magnetic field of force by forms or fig-
and toughest iron is hammered in the pro- ures ; but the annexed engravings serve to 
cess of forging until it ceases to be red hot, illustrate a method of forming and fixing 
the effect of such cold hammering, as I may curves which. has some advantages over the 
term it, is to cause the iron to hecome so · method referred to above. The magnetic 
brittle that it will in many cases break across particles fall in the position in which they 
in the process ; or if it does not at that are to remain, and no jarring is reqnired. 
time, this process of cold hammering has so To make a flat plate for lantern projection 
removed and destroyed its tenacity as to or individual use, a plate of glass flowed with 
render it capable of being broken with the spirit varnish is laid upon the magnet, and 
slightest blow. What renders the knowledge iron dust reduced from the sulphate, or fine 
of the effects of such a process the more filings,

'or dust from a lathe or planer, is ap-
important is that in most cases we shall plied by means of a small magnet in the 
find that, in order to give the pieces of manner indicated in Fig. 1. The small mag-
forged wQrk the requisite finish and fine net in this case consists of two magnetized 
surface as they come from the hands of our carpet needles inserted in a cork, with unlike 
workmen in that department, this very cold projecting poles arranged about one-quarter 
hammering and swaging, as it is termed, is inch apart. A little of the iron dust is taken 
required, the more so as it is by such a pro- up on the small magnet, and the slightly ad-
cess that iron forgings are so finished from hering particles are shaken off. The remain-
the hammer as to require the least possible ing portion is then disengaged from the 
labor after ; and as every good workman in small magnet by rapping the magnet with a 
that department is anxious to turn his work pencil, the small magnet being held above 
out of hand with the very best surface on the poles of the larger one. The particles 
it, which this cold hammering enables him THE FORMATlON OF MAGNETIC CURVES. having been polarized by the small magnet, 
to do, it is not a very easy matter, and not arrange themselves in the proper position 
at all desirable, to require them to discontinue the plants. The structure, growth, and development of while falling. Several applications of the iron dust 
practice, which many have endeavored to do from vegetable life are alone enough to keep one busy for will be required to complete the figure. Of course 
want of a full knowledge of the subject. years. the iron must be applied before the varnish dries, and 

There is nothing inherently wrong in this prac- Thin scales of minerals may also be examined, thus the plate should be allowed to remain on the magnet 
tice of cold hammering-far otherwise ; the evil adding much to the interest of that branch of science. until dry. 
rests with the applying such a cold hammered But these things are not always at hand or to be had, To make the curves in relief, as shown in Fig. 2, a 
piece of -forge work to its purpose without having therefore specimens whenever obtained should be pre- slightly different method is employed. The glass plate 
been passed through the curative process, whicli is served for future use. Prepare during the summer for is warmed, coated with paraffine, and allowed to cool. 
simply this, namely, to heat the piece of forged work the winter's work. " Take time by the forelock, " and It is then placed on the magnet, and proceeded with as 
in questionJto a dull red heat, and lay it down to cool whenever you see anything which you think may be of in the other case. With care the curves can be built 
at its leisure. By subjecting wrought iron to the most interest, label and preserve it. up high, especially if the larger magnet be a strong 
violent hammering or compression at a low tempera- Animals and birds, if small, may be placed whole in one. Iron filings or turniugs of medium fineness are 
ture, and then submitting the iron work so treated a seventy per cent solution of alcohol , first making an required in this case. 
to the simple process of heating red hot and slow cool- opening into the abdominal cavity, to allow the fluid When the curves have assumed the desired propor­
ing, we enhance its tenacity or shock-sustaining quali- ready accesll to the internal parts. Hair, feathers, and tions, a few very fine shreds of paraffine, scraped from 
ties aJi . 1east twenty times.-J. Nasmyth, in the Archi- the like may be placed in envelopes properly labeled. a paraffine block or candle, are . deposited very gently 
tecto Parasites, small insects, etc. , may be placed in spirits on the curves, and melted by holding above them a hot 

• • • • • in homffiopathic pill bottles. Intestinal parasites from shovel. More shreds are then added and the hot shovel 
The lJllcro8cope. birds and small mammals may be obtained by slitting is again applied, and so on until the mass of iron filings 

It is often a matter of question with the beginner the intestine open in a dish of water. is saturate,d with paraffine, when it is allowed to cool. 
what objects shall be examined with the microscope. The above are a few examples of materials easily The plate to which the filings are now attached may be 

The answer, roughly speaking, would be everything ; within the reach of one possessing a microscope, With removed from the magnet after having applied the 
for whatever is not already small enough, can by proper patience and perseverance the beginner will soon ac- armature, if it be a permanent magnet, or after inter­
treatment be reduced to the proper dimensions. For quire a knowledge of the rr.icroscope and microscopic rupting the current, if it be an electro-magnet, when 
this purpose Nature has a great storehouse of hidden technique that will always prove a source of pleasure the curves will retain their position. 
treasures, which she is ever ready to render up to .the and profit. The arborescent figures shown in Fig. 3 are built upon 
diligent seeker. .Field and woodland, hill and valley, In this busy life we cannot spend too much time ob- a cap, or perhaps, more properly, on a double-crowned 

" earth and water, are ever at hand, teeming with won- serving Nature and learning her ways. " People grow 
ders, many of which, too minute for the eye of man, better," says Daudet, " for listening to Nature, and 
only reveal their beauties to the microscope-the king those who love her do not lose their interest in 
of the invisible. men." 

If you understand taxidermy, you will find that the Whatever brings us closer to Nature's heart, brings 
birds and mammals which you handle will afford us nearer to that Supreme Being who has created all 
abundant material for your microscope. things.-W. P. Manton . 

l'IIAGNETIC CURVES IN.  RELIEF. 

Observe specimens of the feathers, hair, bones, and 
internal organs ; the fresh fluids of the body (blood), 
the many parasites which may be found on and in all 
living creatures. 

Sediments from various liquids may be examined, by 
placing a drop on a clean slide and covering. 

Conical wine glasses are those best adapted for col­
lecting sediments. 

In this way the settlings of stagnant rain water, 
pools, etc. , may be studied. 

Very interesting material may often be collected in a 
little muslin bag tied to a faucet, through which the 
water is allowed to run slowly for an hour or two. 

The common articles of food furnish exceedingly in­
teresting specimens. Adulterations may thus be ex­
posed after a little practice. The microscopic examin-

• • • • • 

The Size oC th e Spider'. Thread. 

I have often compared the size of the thread spun by 
full grown spiders with a hair of my beard. For this 
purpose I placed the thickest part of the hair before 
the microscope, and from the most accurate j udgment 
I could form, more than a hundred of such threads 
placed side by side could n ot equal the diameter of 
one such hair. If, then, we suppose such a hair to 
be of a round form, it follows that ten thousand of 
the threads spun by the full grown spider, when ta.n 
together, will not be equal in substance to the size of 
a single hair. 

To this if we add that four hundred young spiders, 
at the time when they begin to spin their webs, are 
not larger than a full grown one, and that each of 
these minute spiders possesses the same organs as the 
larger ones, it follows that the exceedingly small 
threads spun by these little creatures must be still fonr 
hundred times slenderer, and c6nsequently that four 
millions of these minute spiders' threads cannot equal 
in substance the size ofa tdngle hair. And if we further 
consider of how many filaments or parts each of these 
threads consists, to compose the size we have been com­
puting, we are compelled to cry out, 0 what incredi­
ble minuteness is here, and how little do we know of 
the works of Nature \.:..:z.,uwenhoek, in 168G. 

ARBORESCENT MAGNETIC FIGURES. 

hat of brass, which incloses the poles of the magnet 
separately. The magnet in this case is arranged with 
its poles downward. The fixing of these curves i s  
somewhat difficult, on account of  being obliged to 
work under the rim of the hat, but it can be accom­
plished by proceeding in the manner described. In­
stead of the hot shovel, an alcohol lamp or Bunsen 
burner may be used in this case, but considerable care 
is required to prevent the iron dust from burning. The 
figure af.ter cooling may be removed from the magnet, 
and preserved. 

DOMESTICATION softens the whole organic structure. 
In the feathered species the feathering is not as dense 
nor a.i hatd as on the wild fowl. 

© 1886 SCIENTIFIC AMERICAN, INC



AUGUST 1 4, 1886.J 
THE OCCURRENCE AND FABRICATION 

OF ROCK CRYSTAL. 

J Citutifi£ �mtri,au. 
In a paper read before the New York Academy of 

Sciences, on May 31, Mr. George F. Kunz presented 
a number of very interesting facts concerning the 
occurrence of rock crystal in nature, and the industries 
based upon it, in Japan and elsewhere. 

crystal, found in a drusy cavity at Zirkenstock, weighed 
800 pounds. 'I'hese, however, were remarkable finds, 
and will probably never be dupli('-ated. 

. 

The material for the crystal-cutting industry in 
Japan is found in large, clear masses in the mountains 
on the islands of Niphon and Fusiayma and in the 
granitic rocks of Central Japan. In the entire empire, 

Many ancient writers, and even such acute philoso-

JAPANESE METHOD OF GRINDING CRYSTAL BALLS. 

phers as Pliny, Seneca, and some of the more illustrious 
among the early fathers of the Church, were firm in 
their belief that rock crystal was nothing but water 
which had been congealed by a cold so intense that 
the ordinary methods at our command failed to melt 
it. Pieces of quartz were not infrequently employed 
as burning glasses, and were particularly recommended 
by Orpheus for kindling the sacrificial fires. Pliny 
,similarly favored their lIse for cauterizing parts of the 
human body. In olden sepulchers it is not unusual to 
find carefully polished balls of rock crystal, amulets 
and other gems, which were apparentl y held to possess 
�he power of exorcising evil spirits. Their use as talis­
mans is indeed mentioned by a number of authors. 
They have a:lso been found associated with the ashes of 
cremation. The old error of supposing rock ,crystal to 
be solidified moisture wa� held even as late as the 17th 
century, when popular treatises declared it to be no­
thing else than snow or ice congealed by time beyond 
the p()Wer of liquefaction. In the East, the superstition 
took a more grotesque form. The smaller crystals of 
pure quartz were believed by the. Japanese to be the 
congealed breath of the White Dragon, and in its larger 
and more brilliant form to be the saliva of the Vioillt 
Dragon. Rock crystal was formerly known as clear ice, 
the one expression serving for both substances. The 
Chinese and Japanese word suisho reflects the same 
idea, as it means " substance of water." 

The occurrence of rock crystal in nature is almost 
unlimited, but the more beautiful crystals, so highly 
prized in the fine arts, are sufficiently rare to be ranked 
among the precious stones. 'rhere are a number of 

GRINDING CRYSTAL BALLS IN THE OBERSTEIN DIS-
TRICT, GERMANY. 

famous localities scattered throughout Europe, partic­
ularly in the Tyrol and in Germany. Fine, clear 
crystals are found by the inhabitants of Chamouny, in 
the neighborhood of Mount Blanc. A remarkable cave 
in the granite at Galenstock yielded over 1,000 crystals, 
weighing from 50 to 300 pounds each, and of a rich 

. smoky color . .  The finest of this group is in the Bement 
collection, at Philadelphia. It is known as the Presi­
dent, and weighs 125 pounds. Another notable quartz 

nineteen mines are worked for this mineral. Trans­
parent masses that would furnish perfect spheres six 
inches in diameter have also been found among the 
gravel beds. It is supposed however that much of the 
Japanese material really comewom China, and possi­
bly from Corea. 'I'he Corean embassy that recently 
visited America stated to Mr. Kunz that there were 
twelve crystal workers in that country. 

The Japanese methods of working rock crystal are 
extremely simple, and depend more upon the skill and 
patience of the workers than upon the tools at their 
command. Our illustration shows the process of 
manufacturing crystal balls. It is taken from a sketch 
recently made by an Oriental traveler. The rough 
mass of crystal is gradually rounded by careful chip­
ping with a small steel hammer. With this tool alone 
a perfect sphere is formed. The Japanese workmen 
thoroughly understand the fracture of the mineral, and 
know just when to apply chipping and when hammer­
ing. The crystal, having been reduced to a spherical 
form, is handed to a grinder, whose tools consist of 
cylindrical pieces of cast iron, about a foot in length, 
and full of perforations. These cylinders are of dif­
ferent curvatures, according to the size of the crystal to 
be ground. Powdered emery and garnet are used for 
this first polishing. Plenty of water is supplied dur­
ing the process, and 
the balls are kept 
constantly turning, 
in order to secure a 
true spherical sur­
face. S 0 m e t  i m e s 
they are fixed in the 
end of bam boo tubes, 
and kept dexterously 
whirling in the hand 
until smooth .  'I'he 
final polishing is ef­
fected with crocus or 
rouge (finely divided 
hematite), giving a 
splendid lustrous sur­
face. As hand labor 
is exclusively used, 
the manufacture of 
crystal objects, ac­
cording ' to the J a­
panese methods, is 
extremely laborious 
and slow. Were it 
not for the cheapness 
of labor in the Mika­
do's c o  u n t r y ,  the 
method would be 
c o m m e r c i a l l y  im­
practicable. 

I n  G e r m a n y , 
F r a n c e ,  a n d  the 
United States, where 
labor is so much bet- LARGE JAPANESE CRYSTAL BALL 
tel' paid, the fabrica- BELONGING TO MR. ' R. E. MOORE. 
tion of rock crystal 
is accomplished almost entirely by machinery. The 
crystal to be shaped into a ball is placed against 
a semicircular groove worn in huge grindstones. Our 
illustration shows the method practiced at Olrerstein. 
The workman has his feet firmly braced against a sup­
port, and ,  resting upon his chest, presses the crystal 
against the revolving grindstone. It is unnecessary to 
add that the position is extremely unwholelwme, and 
develops early consumption. A constant stream of 
water is kept flowing over toe stone, so that the crys­
tal shall always be moist, as the friction would other­
wise heat it, and the subsequent addition of water 
would be liable to cause a fracture. 

The final polishing is done on a wooden wheel with 
tripoli or a leather buffer with tripoli or rouge. 

. Of the many forms of manufactured rock crystal, the 
sphere has always been a favorite. One of the largest 
and most perfect ones known is in the Dresden Green 
Vaults. It weighs 15 German pounds, and is 6 '69 inches 
in diameter. It was undoubtedly used for purposes of 
augury. The finest ball in this country is that in the 
possession of Mr. R. E. Moore. It is 6 '625 inches in dia­
meter, and is valued at $5,000. It was made in Japan, 
and is a tam a, or jewel ball, absolutely pure. The 
stand is of Indian workmanship. Another ball in the 
possession of the same collector, though much smaller, 
is of interest as an excellent example of the Japanese 
fondness for representing crystal balls borne aloft 
by the waves. The stand is of bronze, and an admir­
able imitation of a succession .of waves. The largest 
ball, 2'5 inches in diameter, rests on the crest, while 
three smaller balls, all under an inch in diameter, are 
distributed about the base, A 4'5 inch ball, of exceed­
ing purity, Wali sold in the Morgan ooUection laat win-

1 03 
tel' for $1,750. It was mounted on a silver stand, orna­
mented with a golden dragon and other figures, and 
containing the private or pillace seal of the Mikado. 
The stand alone was estimated to be worth $800. There 
are a number of other crystal balls in this country 
which are worthy of mention. Mr. Samuel Nickerson, 
of Chicago, has one measuring 5 '625 inches in diame­
ter, w h i c h was 
brought from Ja­
pan by Commo­
dore Perry. It is 
va.lued at $2,500. 
Mr. Brayton Ives 
has one 0 f t h e  
same size valued 
at $3,000. A ball 
in the possession 
of Mr. HeberBish­
op has a diameter 
of 5 '875 inches, 
and Mr. Walters; 
of B a I t i m  0 l' e , 
owns another 5 '75 
in. in diameter. 

JAPANESE CRYSTAL BALLS ON 
BRONZE STAND REPRESENT. 
ING WAVES. 

The high prices of crystal balls are not due to the 
cost of fabrication, as is commonly supposed, but situ­
ply to the extreme rarity of masses of rock crystal 
which will afford absolutely pure spheres from 3 '5 inches 
in diameter upward. The constant demand for these 
beautiful object�, which has at all times been greater 
than the supply, warrants the belief that their value 
is increasing, and that in years to come they will be 
even more difficult to obtain than at present. The 
numerous valuable cabinets in this country cannot 
boast the possession of half a dozen perfect crystal 
balls over five . inches in diameter. It is undoubtedly 
the material, and not the skill, that is lacking. Thus, 
for instance, the facilities for working hard minerals in 
the Oberstein district in Germany are so excellent that 
a dish of agate, 13 inches long, 8 wide, and over 3 deep, 
which had been reduced to one-eighth of an inch in 
thickness, sold in New 
York for $200, in spite 
of duty and the profits 
of three dealers. In 
the United States the 
facilities for crystal cut­
ting are also excellent, 
but large masses of the 
material are rare. There 
are now three parties 
who have machinery 
such as is used in the 
Oberstein district, and 
who are prepared to 
manufacture p e r  f e c t 
crystal balls at the fol­
lowing prices ; 1 inch, 
$1 ; 2 inches, $5 to $8 ; RUSSIAN CRYSTAL VASE. 
3 inches, $15 to $25 ; 4 
inches, $40 to $75 ; 5 inches, $125 to $150 ; 6 inches, $200 
to $300 ; 7 inches, $300 to $400 ; and intermediate sizes 
in proportion. 

Even dealers themselves are frequently ignorant of 
what constitutes the expense of crystal balls" and state 
that it is the labor and. skill required in their cutting, 
instead of the rarity of the material employed. Mr. 
Kunz has had occasion to visit almost all the public 
and private collections in this country, and to write 
hundreds of letters of inquiry on the subject of Ameri­
can gems and gem minerals, yet be failed to learn of 
any masses of rock crystal in the United States that 
would produce a perfect 
three inch ball. 

There were several 
pieces that would have 
afforded b a I I  s f r o  m 
three to four inches in 
diameter, but they were 
so filled with veinings 
that the material was 
used for other purposes. 
The l' a l' i t y 0 f large 
masses of pure crystal 
is such that a well­
known d e a l e r  has a 
standing offer open of 
$1,000 for a five inch 
crystal ball, $1,500 for 
one of five and a half 
inches, and $4,000 for a 
seven inch ball. 

Messrs. Tiffany & Co. 
have very recently come 

CRYSTAL VIAL, SHOWING ACI­
CULAR CRYSTALS OF HORN­
BLENDE. (FULL SIZE.) 

into possession of a magnificent mass of rock crystal 
which will probably afford the material for a five inch 
ball. It comes from a new American locality, and is 
apparently withQut blemish. 

Among the imperfections which unfit so much of the 
rock crystal for the purpose of manufacture are seams, 
inclusions of other minerals, and cavities filled with 
liquid. In addition to these there is the bulb of con­
cussion, ali it is termed, produced when a mass of crys-
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tal receives a sharp blow. These may be seen in any A HAMMERLESS BREECH·LOADING GUN. 
agate mortar which has been extensively used in the In the illustration herewith are shown a perspective 
laboratory. A perfect funnel-shaped flaw is produced, · view (Fig. 1) and details of an improved construction 
and is apt to become further developed if an attempt of breech-loading gun in which the hammers are con­
is made to work the crystal . cealed, Fig. 2 giving the lOngitudinal vertical section, 

Viewed as works of a\t, however, the cups, vases, Fig. 3 the trigger plate and triggers, and Fig. 4 a sec­
and pitchers of crystal made during the 16th and 17th tion of one of the lock chambers. The barrels are 
centuries at the Louvre, Dresden Green Vaults, and connected in the usual manner, and have near their 

breech ends a downwardly projecting 

1. 

JANSEN'S BREECH·LOADING GUN. 

tongue, which is secured in a recess in 
the stock by a pin, the breech ends of 
the Wrels thus resting upon the for­
war�nd of the lock and barrel seat. 
The side of one of the barrels has a 
long cylindrical eye, through which 
passes a long pintle, a tube secured to 
the side of one of the lock casings 
turning upon the pintle, and there 
being a twisted slot in the tube in 
which works a pin, by which, when 
the lock casings rest in their seat, the 
li p of the extractor will rest in notches 
ill the . breech ends of the barrels, but 
when the lock casings are swung out 
to the side, the pin will be forced reat·­
ward, drawing the arm and extractor 

�. c\ " rearward with it, throwing out the 
<S�-..".'" '< '" empty shells from the breech ends of 

the barrel. The lock casings are tub­
ular, and have longitudinal slots i n  
their under sides, pins o r  sears pro­

Shatz Kammer at Vienna, are immensely superior to jecting from the sliding hammer blocks through 
the simple crystal balls. Two pieces of this class, recent the slots in the lock casing, and sliding therein. The 
Viennese reproductions, were formerly in the Morgan forward ends of the triggers have beveled upwardly 
collection. They are in the shape of dishes, and. mea- projecting lips, so that the lower beveled ends of 
sure from 4 to 6 inches across. They are beautifully en- the sears may be .drawn over the lips and engaged 
graved in intaglio, and mounted in silver and gems. by the same, the forward ends of the triggers having 
One of the most notable of these objects in the United springs forward of their fulcra which force the lips of 
States is now in possession of Messrs. Tiffany & Co. It the triggers up ward. 
is a circular disk of 9% inches in diameter, on which Our illustrations show the invention as applied to a 
the Finding of Moses has been beautifully cut in in- double-barreled gun,  but the mechanism may as well be 
tagl io. Shortly after its completion, this remarkable employed in a single-barreled fire arm, the principle 
piece of crystal was unfortunately dropped by the en- remaining the same, or portions of the mechanism 
graver, and is now in two pieces, but even in its muti- may be used with portions of other similar mech­
lated condition it is an admirable work of art. An- anism. 
other piece of good carving and beautifully clear crys- This invention has been patented by Mr. Diederich 
tal, in the possession of the same firm, is a solid crystal W. Jansen, of J oplin, Mo. 
vase of Russian workmanship, 5 inches high and about 
3 '25 inches broad. The small crystal vial, shown full 
size iI;! our illustration, is an ingenious piece of work, 
both balls having been hollowed out from the one 
opening in the end. '.rhe rock crystal itself is full of 
delicate acicular crystals of hornblende. One of the 
finest pieces of work in European cabinets is an urn 9 ·5 
inches in diameter and 9 inches high. ·The entire ob­
ject, including the.pedestal, is made of one piece of rock 
cryst�, the upper part being handsomely engraved. 
Its cost was about $20, 000. 

The Japanese have a favorite proverb, " Until pol­
ished, the precious gem has no splendor, " which will be 
appreciated when a rough fragment of rock crystal is 
compared with a finely polished ball;  but the fact re­
mains that its real value lies beneath the labor and be­
neath the polish, in the crystal itself. 

• • • • • 
A WRENCH WITH LIFT CAMS. 

The opposite sides of the socket of the wrench here­
with ill ustrated are formed 

• I e  . ..  
A Scientific 'Voman. 

A regUlation as old as the French Academy of Sci­
ences has j ust been broken through in Paris. Women 
have hitherto been excluded from the sittings of the 
Academy, but at the meeting of June 28 the inter­
diction was raised in favor of Mlle. Sophie Kowlewska, 
professor of mathematics at the University of Stock­
holm, and daughter of the eminent paleontologist. 
AdmircLl Jurien de la Graviere, who presided, welcomed 
her in graceful terms, and said that her presence 
should be a cause of pride and pleasure, not only to 
the mathematicians prpsent, but to the whole Acade­
my. As she. entered, the whole of the members rose to 
salute her. She took her place between Gen. Fave and 
M. Chevreul. 

. 

DEVICE FOR CONTROLLING LOCKS ON Il AIL WAY CARS. 
The invention herewith illustrated exhibits a con­

struction by which a railroad express or freight car, or 
any part thereof, or a safe in the car, may 
be locked so as to prevent admission 
thereto while the car is in transit, or 
only at certain places on the journey, 
the locking" and unlocking mechanism 
being such as can be set for the distance 
to be traveled, and not affected by the 
time taken for the journey. Upon one 
of the axles is an eccentric, which ope­
rates a bell crank connected with a lever 
in the interior of the car, from which 
motion is taken to actua.te a train of gears 
forming the running or bolt· controlling 
mechanism of the lock. A means of 
regulating the motion of the bolt-con­
trolling mechanism is afforded by making 
the lever connected with the bell crank 
:with a series of holes at different dis­
tances from its fulcrum, with any one of 
which the rod may be engaged tv make 
the motion faster or slower. The bolt­
controlling tumbler, too, may be adjust­
able, or be provided with a number of 
slots to provide for the drawing back of 
the bolt at fixed distances apart on the 

layers of the wing so far separates these layers that 
they can be easily parted and mounted in the usual 
way, as microscQPical preparations on a slide.-Royal 
Microscopical Journal. 

.. I e ,  .. 

RAIN WATER FILTER. 

The simple and inexpensive filter herewith illus­
trated is designed to purify the rain water flowing 

LIGGET'S RAIN WAT ER FILTER. 

from the roof, and conduct it to a cistern. The water 
from the roof flows through the pipe, a, from the 
leader into a compartment in the lower part of the 
tank. The first water, which has washed the roof, is 
allowed to flow through the faucet and go to waste. 
When the water is con::paratively clear, the faucet is 
closed, when the water flows upward through a false 
bottom supporting the filter proper, which is made 
smaller at its lower portion than at it's top, and which 
snugl y  fits the tank, a packing making it watertight 
against the sides, to compel the water . to pass through 
the perforated sides and bottom into the interior, 
which is filled with sand, charcoal, or some other suita­
ble material. The water then flows through the pipe, 
b, to d. cistern or reservoir. It is evident that by 
admitting water at tht> bottom, and causing it to be 
purified as it rises through the filter, all leaves or dirt 
of any kind will be held back by the perforated false 
bottom, . and, after the rain has ceased, may be dis­
charged through the faucet. It is thus impossible for 
any decomposable matter to find its way into the 
cistern. 

This invention has been patented by Mr. Benjamin 
Ligget, of Tucson, Arizona. 

.. . •  a .  

New Sonrce £or Verben a  011. 

The Eucalyptus staigeriana tree, known as the lemon­
scen ted iron bark, is a native of Queensland, where it­
was first d iscovered by Mr. P. F. Sellheim. Its leaves 
possess an odor exactly like that of the lemon-scented 
verbena, and the oil they yield is equal in fragrance to 
that of the so-called oil of verbena of commerce, w hich 
is not obtained from the verbena, but from the grass 
Andropogon cit1·atus, D. C. The dried leaves, accord­
ing to Staiger, yield 2% per cent of volatile oil of sp. 

BACA &; LEAVITT'S RAILWAY CAR LOCK. 

" with cams to act against a 
nut to lift the wrench be­
t ween successive t u r n s ,  
thus making a tool which 
can be u!'ed conveniently 
in place 0 f a r a t c h e t 
wrench. The square cor·· 
ners or faces which abut 
against the nut to turn it 
in one direction are adapt· 
ed for making a right hand 
turn on one side of the tool, 
while the other side has 
these square corners adapt-. 
ed for making a left hand 
turn, the withdrawing or 
backward movement of 
the wrench laing in each 
case aided by the cams at 
the corners of the socket 
adjacent to each angular 
face that bites on the nut. 
With this wrench it is only 
required to move the hand 
back and forth, as the cams 
lift the wrench to the top 
of the nut upon the back 

route. This invention has been patented 
by Messrs. Roman L. Baca and John L. 
Grant, New Mexico. 

Leavitt, of gr. 0 '901. The demand for the le!pon grass oil is con­

stroke, and gravity causes WOOD'S RIGHT AND LEFT 
it to drop again over the WRENCH. 
nut. This invention has 
been patented by Mr. Alfred Wood, of Trenton, N. J. 

.. 4 _ ' " 
ONE pound nitrate of ammonia to two or three 

pounds water is the best of the simple mixtures for pro­
ducing cold. 

siderable. as much as 13,515 oz. having been exported 
.. , • I - from Ceylon in 1875 ; it is also largely manufactured at 

How to Separate the Layers o£ Insect Wings. Singapore. Hence this tree, the Eucalyptus s. , ap-
A wing that has n ever been dried is placed in 70 per pears worthy the attention of planters on account of 

cent alcohol , then into absolute alcohol, and after a its volatile oil. The odor of the oil is quite different 
few days' immersion then placed into turpentine. Af- from that of Eucalyptus citriodora, which resembles 
ter.remaining a day

. 

or two in t

.

he turpentine, the speci- l and might be substituted for citronelle Oil,. so exten­
men is plunged suddenly in hot water, when the con- sively used for scenting soap.-New Commercial Plants 
version of the turpentine into vapor between the two and Drugs, Thos. Christv. 
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EXPERIIIENTS IN SOUND. 

T. O'OONOR SLOANE. PR.D. 
Few experiments are more interesting than those 

relating to sound. Although they involve some of 
the most delicate measurements and intricate calcu­
lations of science, yet much can be shown with the 
simplest form of apparatus. One of the commonest 
sources of musical sound is a vibrating cord. When an 
elastic filament is stretched between two points, and its 
center is drawn aside and suddenly released, it springs 
back under the influence of its inherent elasticity. In 
so doing it passes its point of rest, aud swings to the 

EXPERIMENT WITH RING. 

other side, and r!'turns, and thus, pendulum fashion, 
oscillates rapidly through the air, producing sound 
waves. The moving agent is the elasticity of the 
wire ; the resistance to be overcome is the inertia of 
the air and of the material composing the cord. As 
the first and last named of these factors vary in effi­
ciency, so will the number of vibrations. By tighten­
ing the cord, its acting elasticity is increased and the 
vibrations quickened. By loosening it, the reverse 
effect is produced. On loading it, by winding an­
other cord or wire tightly around it, its inertia is in­
creased, and the vibrations are made less frequent. 
By shortenipg it, it vibrates faster. 

A convenient apparatus for stretching a cord is 
needed for experimental purposes, and such in its 
sim plest form is shown in the cuts. It is a board with 
stationary bridge!; secured at each of its ends, over 
which a wire is stretched by a heavy weight. As a rule, 
the heavier the weight, the better. It is well, for se­
curity, to fasten down the unweighted end of the 
board. -This constitutes a simplified monochord, or 
sonometer. Its base is divided by pencil lines into 
i,ntegral parts ; thirds and fourths are shown in th e 
drawings. A movable bridge very slightly higher 
than the end bridges is used to change the length of 
the vibrating portions of the cord. The tension of 

MELDE'S EXPERIMENT. 

the cord may be varied by pressure on the weight 
with the hand, when its note will be found to run up 
as the pressure is increased. This proves the first 
general law. By placing the bridge in the center, 
the note will be carried up also. one octave in amount. 
Loops and nodes produced by sympathetic vibra­
tion may next be shown. The movable bridge is 
placed over one of the end division lines. If now 
the short portion of the string is made to sound, by 
a violin bow or by the finger, the rest of the cord 
will be thrown into sympathetic vibration. It will 
sound the same note. To do this it must divide itself 
up into vibrating portions, each of the length of the 
part sounded. If the bridge is placed at the � mark, 
the remaining two-thirds of the cord will divide, and 
vibrate -in two parts. Hence at the next � mark the 

Jeitutifi t )mtritnu. 
cord will be at  rest. This point is called a node, and 
it determines two loops of vibration, one on each side. 
Paper riders, cut out of light cardboard, or, what is 
inferior, made Qf_,paper folded and bent transversely, 
are placed on the cord. One rests over the � mark, 
and the other two are placed in the center of the 
loops. Now, on sounding the short portion of the 
cord, the middle rider is but slightly shaken, while 
the others are thrown off. By placing the bridge at 
the � mark, three loops and two nodes will form, and 
can be proved to exist in the same way, five riders 
being used, of which three will� thrown o'ff. 

This proves the formation of .ps and nodes. The 
next thing is to show them. A thread, white, and 
preferably of silk, is tied to the center of the cord. 
The other end is carried through the eye of a key, and 
weighted lightly, with a button or smaller key. The 
thread should be from four to six feet in length. 
Then, on sounding the cord, if all adjustments are 
right, the thread will bll thrown into a series of 
beautiful loops and nodes, that can be seen with per­
fect distinctneRs, and which ill ustrate clearly the experi­
ment with the riders. This is a simple version of a very 
famous experiment, due to Melde originally. It is usu­
ally executed with a tuning fork, and for anything on 
a large scale requires a diapason twelve inches long or 
more. The advantage of this method as a simplifica­
tion is obvious. By varying the weighting of the 
thread, most peculiar and varied effects can be pro­
duced. A single node may be several feet long or 
only a few inches, the tightening or loosening of the 
thread producing the change. 

A ring may be strung upon the cord, and the latter 
vibrated, when, if the ring is light enough, it will be 
thrown into very rapid rotation. If heavy, it may 
need to be started by hand, and then the cord may be 
vibrated. A curtain ring is of good size. It will 
whirl around with great rapidity, producing a very 
pretty effect. It operates also to prevent the cord 
vibrating. A light ring will rotate for a considerable 
period, but it will immediately stop the vibrations of 
the cord. Thus, after pulling or sounding the cord, a 
finger may be placed on it. It will be found that it 
is at rest, but the ring will continue rotating by its 
own mechanical energy. A rider may be used to show 
the quick cessation of vibration. 

If the experimenter has a good ear, he may, even 
with the simple apparatus �hown, go further. Thus, by 
shortening the string, the change of length correspond­
ing to changes in pitch may be determined. The 
weights may also be doubled and quadru pled, in each 
case raising · the note one octave, or doubling the 
number of its vibrations. Where a louder sound 
is desirable, the sonometer should be constructed 
of a long box, and be fitted with a thin sounding 
board of pine wood. More divisions may be used, 
so as to get any number of loops and nodes. The 
length may vary from two feet upward. For a vi­
brating cord, nothing is as good as steel wire, that 
may be of various sizes. A No. 16 wire should be 
stretched with fifteen pounds or more. For Melde's 
experiment, a heavy and elastic wire 
is requisite. Catgut is very trouble­
some, b�cause of its tendency to 
untwist. For sounding, a violon­
cello bow is best, though the hand 
will answer. 

The same experiments can be 
done on the large scale with a cord 
or wire fifteen or twenty feet long. 
It can be stretched across a room, 
and loops determined by holding 
it between the finger and thumb at 
some point of integral division. For 
this work, a drum snare is very good. 
The great point is to subj!'ct the 
cord to a heavy strain. Unless the 
cord is very tight, the experiments 
will fail oftener than succeed. 

lOS 
greater and greater, until the belt finally leaves the 
pulley ; that a belt will seldom remain upon a pulley 
when the slip excetlds 20 per cent ; that excessive slip­
ping dries out the leather, and leads toward the 
condition of minimum adhesion ; that raw hide has a 
greater adhesion than tanned leather, giving a cO­
efficient of 100 per cent at the moderate slip of 5 
feet per minute ; that a velocity of · sliding equal to 
0 '01 of the belt speed is not excessive ; that the coeffi­
cients in general use are rather below the average re­
sults ob tained ; that the sum of the tensions is 

LOOPS AND NODES. 

not constant, but increases with the load to the 
maximum extent of about 33 per cent with' verticar 
belts and indefinitel y with horizontal belts ; that as 
the economy of belt transmission depends principally 
upon journal friction and slip, it is important to 
make the belt speed as high as possible within tlw- _ 
limits of 5, 000 feet or 6, 000 feet per minute ; that quar­
ter twist belts should be avoided ; that it is prefer­
able in all cases, from considerations of economy in 
wear on belt and power consumed, to use an inter­
mediate guide pulley, so placed that the belt. may run 
in either direction, and that the introduction of guide 
and carrying pulleys adds to the internal resistances 
an amount proportional to the friction of their jour­
nals. 

. ' . , .  

DISINTEGRATION OF CAST IRON BY COAL GAS 
FLAME. 

The engraving faithfully represents a portion of a 
flanged beam of cast iron recently taken from a 
boiler furnace i n  this city. The beam has never been 
in contact with the coals, but has been licked by 
the flames for about two and a half years. The 
cracks appearing in the surface of the iron extend in 

In the last issue of th is journal, 
a simple whirling apparat.us was 
described. As a matter of interest. 
an approximate determination of 
its velocity of rotation has been 
made. with the result that a speed 
of 600 to 1 ,000 revolutions a minute THE EFFECTS OF BURNING COAL GAS ON CAST IRON. 

can be attained. Thil;; is ample 
8peed for almost all experiments, and is too 
most. 

Belting Experiments. 

high for 

At the recent meeting of the American Society of 
Mechanical Engineers in Chicago, a paper was read 
by Mr. Wilfred Lewis. of Philadel phia, on " Experi­
ments on the Transmission of Power by Belting." 
Among the conclusions reached from these experi­
ments are the following : That the coefficient of fric­
tion may vary under practical working conditions 
from 25 per cent to 100 per cent ; that its value de­
pends upon the nature and condition of the leatb,er, 
the velocity of sliding, temperature and pressure ; that 
an excessive amount of slip has a tendency to become 

every direction throughout the mass. The character 
of the iron has been changed from that of the crystal­
line structure of ordinary soft gray iron to an ap­
parently non-crystalline mass, to which has been 
given the appearance of crystallization by the 
cracks. 

. 

In some portions of the surface of the iron, the 
cracks give it the appearance of the bark of a tree, as 
shown in detail in the sma�ler figure. 

The iron appears to be thoroughly carbonized, and 
is so hard as to completely resist the action of a 
file. The bar in its present state has scarcely strength 
enough to hold itself together. These facts seem to 
clearly indicate that unprotected cast iron is unfit 
for application to any portion of a boiler furnace ex­
posed to the action of the burning coal gas. 
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Ho�e-made Indian (Jlubs Very Cheap. 

To the Editor of the Scientific American : 
The following inexpensive substitutes for Indian 

clubs will be appreciated by those who have not had 
the advantages of a good gymnasium open to them. 

Take a couple of these dark green ale bottles, clean 
and dry well. Then put in each enough dry sand to 
make required weight, either 2, 3, 4 ,  or 5 pounds, as 
required. Now fill the remaining space with sawdust, 
pack tight and cork. 

The bottles can be obtained from any junk dealer 
for a few cents each, and the grocery will weigh out 
the sand (silver), at a cost of about five cents a quart . 
Ten cents apiece would be an outside price for the 
largest. . 

The bottles, as a last precaution, should be wrapped 
in cotton or cloth, and only these strong champagne 
bottles should be used in any case. 

AUDLEY H. STOW. 
435 Mount St. , Baltimore, Aug. 1, 1886. 

• • • • • 
The Art oC Pitching In Baseball. 

To the Editor of the Scientific A merican : 
In your issue of this date I notice an article on curve 

pitching by Mr. Henry Chadwick. I hate to say any­
thing to knock a man's pet theory out, but. if Mr. C. 
will consult his " curve pitcher " again, he will, I think, 
be assured that his arrows show a rotation in a direc­
tion exactly opposite to the one necessary to produce a 
given curve. 

E. g. , in his diagram, cut A, with the ball moving in 
the direction BC, and rotating as shown, the ball 
curves to the pitcher's left, or is an ont curve to a right­
handed batter, and can be produced as in cut C, as 
stated. The ·opposite rotation is an " in," as in cut B. 
Any pitcher that ever " watched the ball " will, I know, 
agree with me. In cut D, the rotations should be 
changed around. I held up his theory myself until 
I found it conflicted with the facts of the case. 

The side of the ball most retarded by atmospheric 
friction is invariably the side that goes farthest, and 
this is done as well when the axis of rotation is paraUel 
to the ground, as it must be in the rise and drop balls 
nowadays so effective in keeping the base hit column 
low. 

BALL PLAYER. 
Ann Arbor, July 31 , 1886. 
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on without much interference with the use of the ments which faU into the varnish and render filtration 
bridge. Every precaution has been taken to prevent necessary. Bottles with glass caps ground to fit can be. 
accident. The workmen are now engaged in removing purchased, but they are somewhat expensive ; and, 
stone from the sides of the towers, in order to make moreover, if a drop of varnish finds its way between 
room for the preliminary ironwork. The upper caps the cap and the bottle, and is left there, it cements the 
are being drilled, so that when the time comes, the hy- two firmly together. The following plan will be found 
draulic jacks may be readily slipped into place and the cheap and efficient : An ordinary bottle with a fairly 
great cables transferred from the stone supports to the long neck is taken, and a thick cylindrical ring of India 
strong iron towers which are to replace them. These rubber is slipped over the neck down to the junction 
are being manufactured in Detroit, and will shortly of the neck with the bottle, care being taken that the 
be shipped to Niagara. Their cost will be $40,000. India rubber projects beyond the well of the neck. A 

1Ia • I .  I • short wide test tube fits on the ring, and forms a cap 
PliftOGRAPHIC NOTES. to the bottle. 

Labeling Bottles.-In a paper read hy Co H. Botham- intensifying Negatives.-Notwithstanding the vari­
ley before the Leeds Photographic Society, embracing ous methods which have been proposed for intensify­
several useful subjects, we take the following concern- ing gelatine negatives, mercurial intensification still 
ing labels for bottles as published in the Photog�'J,phic holds its own, in spite of its defects. The removal of 
News :  hypo, which is essential to success in this as in most 

In order to render paper labels durable, the name, other processes of intensification, is best effected by 
etc. , should be written with Chinese ink, and the label , soaking the well washed negative in water to every 5 
after fixing, sized twice with a solution of gelatine or ounces of which has been added about 1 drachm of a 
good glue. It should then have two coats of copal 20 vohime solution of hydrogen peroxide, as recom­
varnish. Labels treated in this way will last for years. mended by Abney, Next in efficiency to the peroxide 
If a label is required which can be read by transmitted comes alum acidified with hydrochloric or, better, citric 
light, nothing is simpler or more efficient than ordinary acid. The plate is soaked in this for a considerable 
black varnish, which can be applied with a pen or time, then washed, and allowed to dry with free ex­
camel's hair brush. After some time, the varnish may posure to air. The oxidizing action of the air during 
show a tendency to chip off ; but it can easily be re- drying completes the work of the acidified alum, and 
newed. For bottles containing acids or caustic alka- converts the traces of hypo into non-reducing sub­
lies, the varnish is in all cases much better than paper stances. Brown stains, howev er, sometimes make their 
labels. appearance on negatives from which it is almost abso-

Preparing Solutionb'.-.When. making up solutions of lutely certain that every trace of hypo has been re­
definite strength, it is important to remember that the moved. According to Mr. Spiller, the staining is due 
volume of the soltl.tion is greater than the volume of to an insoluble compound of mercuric chloride and 
the water used, but less than the sum of the volumes gelatine, and he states that the formation of this com­
of the ·solid and the solvent before solution ; for ex- pound can be prevented by adding � drachm of con­
ample, to dissolve on� ounce- of ammonium bromide in centrated hydrochloric acid to every 20 ounces of 
ten ounces of water does not make a ten per cent solu- saturated mercllri() chloride solution. It is not, 
tion, because the volume of the solution is greater than however, advisable to use a saturated solution of 
ten ounces. In order to obtain a real ten per cent mercuric chloride, as is generally recommended ; a 
solution-i. e. ,  a solution which contains one part by 2� per cent solution acts more evenly, and is better 
weight of the salt in ten parts by measure of the solution under control. I find that much clearer and better 
-the one ounce of ammonium bromide should be dis- results are obtained if the plate, after being take9 
solved in five or six ounces of water, and the volume of from the mercury solution, and rinsed well with water, 
the solution then made up to ten ounces by adding is placed for five to ten minutes in a 5 per cent solu­
more water. Similarly, a twenty per cent solution of tion of ammonium chloride. The use of this salt in 
hypo is made by dissolving twenty ounces of hypo in the mercury solution has previously been recommended 
forty to fifty ounces of water, and then making the by England. Its effect is doubtless due to the partial 
total volume up to 100 ounces. solubility of the mercuric compounds in ammonium 

Considerable time may be saved, and the operation chloride. With regard to the relative merits of am­
of making up solutions much simplified, by determin- monia and sodium sulphite for the after treatment, it 

The Art oC Pitching In Baseball. ing, once for all, the capacities of the bottles in which may be said that with the latter there is less risk of 
To the Editor of the Scientific American : the solutions are kept, and marking, by means of a stains, but the intensification is not so great as with 

In the article on the " Art of Pitching in Baseball, " writing diamond or black varnish, or in some other the former, since the metallic mercury reduced by the 
SCIENTIFIC AMERICAN for July 31, Mr. Chadwick mis- way, the point to which a bottle must be filled in order sulphite is not so opaque as the dimercuroso-ammonium 
states the case. The rotation of the ball is, no doubt, that it may contain 5, 10, 20, or 100 ounces, as the case chloride formed by the action of the ammonia. Theo­
the -eause of its curving. But, as an actual fact, it does may be. This is done, of course, by pouring the retically, if the sulphite is use.d, it is possible, by a 
not curve as stated by him. " If," he says, " the ball measure volume of water into the bottle, and marking repetition of the process, to increase the intensification, 
(cut A) (or, strictly, its center of gravity) is moving for- the height at which it stands. Suppose, for instance, and, in fact, to build up an image of metallic mercury. 
ward (let us say at the rate of 100 ft. per second), and we have a bottle which holds 10 ounces of a 10 per cent As a matter of practice, 1 find that the increased inte.­
at the same time it is revolving so that points on its solution of ammonium bromide, and it is required to 

· sification which can be got in this way is only very 
eq uator are traveling around its center at an equal make up a fresh quantity of solution. All that is slight. When ammonia is used, the strength of the 
rate, it is evident that D is traveling backward as fast necessary is to weigh out one ounce of the salt, trans- solution does not exert any great influence on the 
as the ball, as a whole, moves forward ; whil e I is fer it to the bottle, add some water, and, when the salt result. The stronger the ammonia, the greater is the 
moving forward at its own rate, plus that of the center is completely dissolved, fill up the bottle to the mark. quantity of silver chloride removed from the film, 
-that is, twice as fast as E. As the friction of the air Recovering Residues.-The recovery of residues is and hence the intensification is somewhat weaker. 
increases with the velocity of the moving object, it often neglected, especially by amateurs, from a belief 
must be greatest at I and least at D, being really zero that it is a very troublesome matter ; but if a large 
at D under the conditions given. The I side of the quantity of work is done, and especially if the plates 
ball is, therefore, retarded more than the center or any used are of considerable size, the residues will be of no 
other part, while the D side suffers no retardation. little value, and as a matter of fact the operations 
The result must be a curve toward the retarded side. " necessary for their recovery are very simple. The only 
,Now, Mr. Editor, it is an actual fact that the curve is solutions which any but workers on the largest scale 
from the retarded side to the side of least resistance. need keep are the fixing bath from the plates, the 
In cut A, the curve is from I to H, and not from D to fixing bath from the silver prints, and the first wash­
H, the pitcher standing at B, as stated by Mr. Chad- ings from the prints. In addition to these, there will 
wick; therefore, his deductions are not correct. His be the clippings frorlf the silver paper, and any waste 
explanation of cut A is correct. The air is densest at prints. 
P, and gradually decreases in density to H, where it The silver solutions may be all mixed together, and 
may be called medium. From there it decrel),ses the silver precipitated in the form of sulphide by 
to D, where it is normal. From I to H there is a con- adding a solution of sodium sulphide. The sulphide is 
stant pressure on that side so much greater than on a dense black precipitate insoluble in hypo, and settles 
the side H to D that the ball is pushed over away from somewhat rapidly. When the precipitate has settled, 
I. The rotation of the ball is piling up-so to speak- thc clear liquid may be drawn or poured off, and a 
the air at P, and causing a pressure there. This -fresh quantity of the silver solutions put into the same 
column of air or resistance is in the shape of a wedge of vessel and treated in the same way. When a sufficient 
air, and forces the ball away from it. If you throw a quantity of silver sulphide has accumulated, it is dried, 
ball over the surface of water, it will richochet, the heated strongly, and then fused in a clay crucible with 
water being denser. So the rotation of the ball makes five or six times its weight of a dry mixture of sodium 
a denser medium, and the ball leaves it, and as it is carbonate and borax, when a regulus of metallic silver 
producing it all the time, the movement is continuous. is obtained ; or the dried precipitate may be sent to 
Mr. Chadwick's description of how the rotation of the the assayer. 
balJ is accomplished is about correct. I would state I Removal of Films from Plates.-The removal of old 
have made these curves myself, and did not find it a films from gelatine plates is most easily effected by 
difficult matter. A. G. EASTON. soaking the plates in a mixture of 1 part commercial 

St. Louis, July 30, 1886. hydrochloric acid and 50 parts of water. In a short 
time the film will frill off the piate. 

.' , ' ... :.. The Niagara Suspension Bridge. 

The stone compoe.ing the four towers of the Niagara 
Railroad Suspension Bridge having been found to be 
slowly disintegrating, it has been decided to replace 
them by iron supports. ' Although a difficult and pos­
sibly dangerous undertaking, the work ilil being ea.rried 

Stoppers for Varnish Bottles.-Every experienced 
photographer knows the trou bles which arise from the 
use of corks in varnish bottles. The cork becomes 
c�ented to the neck, and either breaks in the process 
of removal, or leaves small fragments of cork adhering 
to the llllilide of the neek, to liay nothina of the fraa· 

. /------------�.�.�.� . .. ------------

, .. A Simple Remedy Cor ChroniC Dlarrhwa. 

,-tr. T. C. Smith, writing in the Med. and Surg. Re­
porte?·, June 12, 1886, mentions the fact of his having 
cured a case of chronic diarrhma, which had lasted for 
nearly forty years, by the administration of a saturated 
solution of salt and cider vinegar, a drachm being 
taken three or four times a day. He also states that 
since the first instance where he recommended this 
homely remedy, without supposing that it would actu­
ally do any good, he has employed it several times in 
more or less severe cases of chronic diarrhma, in which 
it produced great improvement, and, in . some cases, 
cure. Where relapses · followed the suspemlion of the 
remedy, its renewed administration was again follow­
ed by improvement. 

• • • •• 

Hastening oC Leather Tanning. 

In a process patented in Germany on Dec. 8, 1885 
(Ger. pat. 36,015), J. S. Billwiller, of St. Gallen, Switzer­
land, proposes that the softened, unhaired, and puri­
fied skins be alternately treated with dilute solutions 
of sulphate of alumina and bicarbonate of soda. This 
operation must be frequently repeated. If, however, 
a solution of sulphate of alumina, as neutral as possi­
ble, be employed, more concentrated solutions can be 
employed, and it suffices then to adopt a single treat­
ment with each solution. The hides thus swollen, and 
filled with aluminum hydrate, are then freed by a 
quick wash with dilute hydrochloric acid, and then 
with water, from the aluminum hydrate separated out 
on the surface. They are then tanned out in the tan 
solutions. Seeing that the hydrate of alumina com­
bines with a portion of the tannin to form aluminum 
tannate, the tannina proeelilil iii very greatly expedited. 
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BNGINEERING INVENTIONS. 

A car door fastener has been patented 
by Mr. Henry C. Singiser. of Mechanicsburg, Pa. This 
invention covers a novel form of construction intended 
to do away with all loose swinging attachments hereto­
fore carried by the car door, and serves to hold the door 
tightly closed irrespective of the jogging or jolting of 
the car. 

A valve gear has been patented by Mr. 
Louis W. Bryan, of Quincy, III. It is an improvement 
especially designed for steam pump�, and the valves are 
80 made as to be relieved from all pressure when they 
leave their seats, thereby balancing, so that only a slight 
spring is required to complete their stroke after being 
started. 

A car coupling has been patented by 
Messrs. Thomas W. Talbot and J. Lueco Farmer, of 
Florence, S. C. It has two connected drawheads at 
right angles to each other upon trunnions, whereby either 
drawhead may be presented as desired, one of them be­
ing constructed as a throat, with coupling hooks and 
lockIng devices, and the other as a prOjection adapted 
to fit into the mouth of the opposite drawbar. 

• • •  
MISCELLANEOUS INVENTIONS. 

A semaphore signal has been patented 
by Mr. William Thornburgh, of Elyria, 0_ This inven­
tion covers improvements on a former patented inven­
tion of the same inventor, with the object of simplify­
ing the mechanism for working the signal wings in 
such a mauner that they occupy less space. 

An ash sifter has ' been patented by Mr. 
William T. Adams, of Baltimore, Md. It consists of a 
sifting cylinder in combination with a specially devised 
casing holding an ash box and a coal box, with various 
novel features, to promote convenience in const.ruction 
and facility in use. 

A horse collar has been patented by Mr. 
Robert M. Sears, of San Francisco, Cal. It consists in 
a soft, fiexible collar, stiffened in the throat portion by 
a rigid curved bar, and having clips or hooks for receiv­
ing ,the hames. the collar being such as will readily 
adapt itself to the form of a horse's neck and shoulders. 

A'composition for holding photographic 
paper on its support, etc., has been patented by Mr. 
Thol!. C. Roche, of Brooklyn, N. Y. It is a tacky com­
position for holding sensitive paper during exposure 
in the camera, aud consists of rubber, beeswax, pitch, 
and a_solvent, prepared in a mauner specified. 

A revolving sign has been patented by 
Mr. Alfred T. Fagerburg, of Bloomington. Ill. It has a 
supporting rod, with a head frame adapted to revolve 
on the rod, tappets on the frame. and bells pivoted to 
the rod with their stems in the path of the tappets, with 
other novel features, making a simple and inexpensive 
device for advertising purposes. 

A life preserving float has been patent­
ed by Mr. Frank Vaughan, of Elizabeth City, N. C. It 
consists of a case made usually cylindrical In cross sec­
tion and bent into ring shape to encircle . the body, be­
ing dividedby'partitions into Independent air ti)l;ht com­
partments, while there are recesses on opposite sides 
for the arms of the wearer. 

A feed cutter has been patented by Mr. 
Adolph HllIUacek, of Ahnapee, Wis. In front of the 
feed box are .longitudinally ribbed feed rollers, and be­
yond these a presser roller or plate and c)ltters, with 
various novel features of construction and arrangement 
of parts, to facilitate the cutting of hay, straw, and 
similar material. 

A saw table has been patented by Mr. 
Herbert J. Thompson, of Ogema, Wis. Combined with 
a carriage is a slide, an arm on the slide, aud a block on 
the end of the ' arm, the block being on a line with a 
ledge on the end of the slide, the device being adapted 
for cutting off the sapwood and cutting out the kuots of 
shingles, and making the edges straight. 

A medical operating couch has been 
patented by Mr. !Frederick W. Uhde, of Philadelphia, 
Pa. It has revolving screw rods, operated by a crank, 
so �onnected with its frame as to afford a mechanism 

A baling press has been patented by 
Mr. George Ertel, of Quincy, I1l. It is a machine occu­
pying very little ground space, and is adapted for the 
continuous formation of bales from below and their dis­
charge from the top of the press. the present invention 
being an improvement on a former patent of the same 
inventor, intended to better the mechanism insuring 
the positive operation of the follower. 

A fruit conveyer has been patented by 
Mr. Marshall N. Gaines, of Dunedin, Fla. Combined 
with a fiexible conducting tube having a fiaring mouth 
and a suitable haudle is a series of cushioned valves 
working therein, and returnable by means of elastic or 
other spring device to a horizontal position, the device 
being applicable to all sizes of fruit, to discharge it 
upon the ground or in a suitable receiver. 

The charge jor Il1sertion under this head is One Dollar 
a linejor each insertion ,. about eight words to a liM. 
Advertisements must be received at publica/ion office 
(18 early (18 Thursday morning to a'fYPt3ar in next isB'Ul!. 

Ow Hundred Dollars Will Buy 
an entirely new invention of a useful and perfectly ad­
justable book holder, with patterns. etc., complete. Ad­
dress E. L. Turner, Box 1459. Providence, R. I. 

Mothers, 
do you not see the pallid face, once so bright, growing 
thinner ? Do you not hear the.hacking cough, and note 
the wasted, languid indifference. where Ollce was mirth, 
brightness, and keen enjoyment for all the pleasures of 
life? Do not be mistaken or deceived. That child Is 
dying of consumption-slowly. but surely. Yet thou­
sands are Hving to-day who have beeL: cured by the use 
of Dr. Pierce's "  Golden Medical Discovery," which SUf­
passes all other medicines for the cure of that disease. 
Send ten cents for pamphlet aud testimonials. Address 
World'S Dispensary Medical Association. Buffalo, N. Y_ 

Wanted.-An experienced salesman would like to sell 
sewer pipe. A. E. Lander. Rochester. N. Y. 

The Knowles Steam Pump Works, 44 Washington 
St .• Boston, and 93 Liberty St., New York. have just is­
sued a new catalogue. in which are many new and im­
proved forms of Pumping Machinery of the single and 
dnplex. steam and power type. This catalogue will be 
mailed free of charge on application. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 
Wanted-A competent, sober, experienced engineer 

to take charge of the gas, water, and steam heating ap­
paratus. and the machinery of a large hospital. Address, 
stating wages expected, U Engine.er," P. O. Box 773, New 
York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Machinery for Light Manufacturing, on hand and 

built to order. E. E. Garvin & Co . •  139 Center St .• N. Y. 
A Catechism on the Locomotive. By M. N. Forney. 

With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
ou receipt of the price by Munu & Co., 361 Broadway, 
New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, aud gases. New catalol/ue 
now ready. 

Nickel Plating.-Sole manufa!!turers cast nickel an­
odes, pure nickel salts, polishing compositions. etc. $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sale manufacturel) of the new Dip Lacquer Kristaline. 
Complete outfit for plating. etc. Hanson, Van Winkle & 

Co . •  Newark, N. J., and 92 and 9cI Liberty St., New York. 
Haswell's FJngineer's Pocket-Book. By Charles H. 

Haswell, Civil, Marine, and Mechanical Engineer. Giv­
Ing Tables. Rules. aud �'ormulas pertaining to Mechau­
ics. Mathematics, and PhYSiCS, Architecture, Masonry, 
Steam Vessels, Mills. IJimes, Mortars, Cements, etc. 900 
pages. leather, pocket-book form, $l.OO. For sale by 
Munn & Co .• 861 Broadway, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven. Conn. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Nystrom's Mechanic8.-A pocket book of mechanics 
and engineering, containing a memorandum offaets and 
connection of practice and theory. by J. W. Nystrom. 
C.E .• 18th edition, revised and greatly enlarged. plate •• 
l2mo. roan tuck. Price, $3.50. For sale by Munn & Co., 
861 Broadway, New York city. 

by which the couch may be raised and lowered horizon- For Sale or to Work ou RoyaJty-A Shutter Worker, tally, or adjusted on an incline, or it may be adapted to covered by two pateuts. Address T. N. Tupton, Win-
serve as anJordinary lounge. chester. Va. 

A combined truss and abdominal sup- Send for catalogue of SCientific Books for sale by 
port has been patented by Mr. James A. Tigner, of Munn & Co . •  361 Broadway, N. Y. Free on application. 
Rome. Ga. This invention consists in the special con- Best Automatic Planer Knife Grinders. Pat. Face Plate 
struction of the support and truss" which is made to be Chuck Jaws. Am. Twist Drill Co., Meredith. N. H. 
held in position by a 8ingle belt passed around the New Portable & Stationary Centering Chucks for rapid body, thus avoiding the discomfort and liability to dis- centering. Price list free. Cushmau Chuck Co., Hartford, placement incident to strapping the truss to the limbs. Conn. 

A cartridge loader has been patented The Improved Hydraulic Jacks, Punches, and Tube 
by Mr. James V. Thompson, of F.ort Madison, Iowa. Expanders. R. Dudgeon, 2l Columbia St., New York. 
·The instrument is set upon a base plate, and consists of Snpplement Catalogue.-Persons iu pnrsuit of infor­
� �tandard with slotted upper end to receive the end of mation of any speCial engineering, mec:hanical, or scien­
a lever arm, a plunger being connected to the lever, and tlflc subject, can have catalogue of contents of the Scr­
the machine having a number of these plungers, vary- ENTIFTC AMERICAN SUPPLEMENT sent to them free. 
ing in size to fit within shells of different calibers. The SUPPLEMENT contains lengthy articles embraCing 

A dress protector has been patented by the whole range of engineering, mllchanics, and physical 
Jenny M. Haskell. of Greenwich, N_ Y. It consists of Bcience. Address Munn & Co .. Publishers. New York. 
a light, comfortable harness, of elastic and non-elastic Hoisting Engines. D. Frisbie & Co., New York city. 
straps, which can �be )'eadily applied to shields of thin Veneer Machines, with lat�st improvements. Farrel 
waterproof material, shaped to fit next the skin, and pro- Fdry. & Mach. Co., Ansonia. Conn. Send for circular. 
tect garments from perspiration, to hold the shields in Tight and Slack Barrel Machinery a Rpecialty. John 
place and without discomfort to the wearer. Greenwood & Co., Rochester. N.Y. See lIlus. adv., p. 28. 

A spool holder has been patented by Hercules Lacing and Superior Leather Belting made 
Mr. Benjamin F. Baker, of Fairville, New BrUnswick, by Page Belting Co., Concord, N. H. See adv. page 30. 
Canada. It consists of a wedge-shaped casing, with If an invention has not been patented in the United 
holders formed of spring wire, adapted to hold any de- States for more than one year, it may still be patented In 
sired number of spools of different lengths, the holder Canada. Cost for Canadian patent. $40. Various other 
being in form convenient to hang up to unwind the foreigu patents may also be obtained. For Instructions 
thread for use in sewing. address Muun & Co., SCIENTIFIC AMERICAN patent 

agency, 361 Broadway, New York. A vapor fuel apparatus has been pat- . , . 
ented by Mr. Augnstin I. Ambler of Washington D. C. Brass and Iron Working Machmery, DIe Sinkers, 

This invention consists in novel �onstruetions and com- and Screw Machines. Warner & Swasey, Clevelaud. O. 
binations of parts, whereby the vaporizing of the petro- Gritn8haw.-Steam J!Jngine Catecltism.-A series of 
leum or oil and mixture of the steam with it or its thorOUgh�y Practical Questions and Answe;s arranged 

. . [ so as to gIve to a Young Engineer just the mformation vapors IS v.ery pe?,ectly and economI
.
cally secured, the required to fit him for properly ruuning an engine. By 

apparatus IS readIly controlled, and� other advantages Robert Grimshaw. 18mo. cloth, $1.00. For ·sale by 
are obtained. 'Munn & Co .. 36l. lkoadway. N. Y. 

NEW BOOKS AND PUBLICATIONS. 
THE FIELD PRACTICE OF LAYING OUT 

CIRCULAR CURVES FOR RAILROADS. 
By John C. Trautwine, C.E. Twelfth 
Edition. New York : John Wiley 
& Sons, 1886. 

Prepared originally by Mr. Trautwine in 1851 for the 
use of the younger members of the profession, the 
popularity and usefulness of this complete treatise on 
railroad curves has been amply demonstrated by the 
large sale it has reached and the frequent revision 
which time has made necessary. Since the death of 
the author, it has fallen to the son to prepare this last 
edition. The methods of layiug out curves, of finding 
their radii, and of calculating the elevation of the outer 
rail are all treated very carefully and in full detail. 
The study of curves of more than 180° has also been 
included, since their utility has been made evident of 
late years in the difficult engineering required by the 
Rocky Mountain topography. The description of the 
engineer's transit aud its adjustments will be found 
useful by those not thoroughly acquainted with the in­
strument. The tables of the trigonometrical functions 
are as perfectly reliable, we believe, as any published. 
The volume is attractively bound in leather, and will 
make a convenieut pocket-book of reference. 

HINTS TO CORRESPONDENTS. 
Names and A.ddress must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

ReCerences to former articles or answers should 
give date of paper and pa,ge or number of question. 

Inquiries not answered iu reasonable time should 
De repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Iutormatlon on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

ScientUlc A.merican Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) T. H. S. asks what lightning proof 
fencing is. It. is spoken of in your issue of July 17. in 
an article on " A  New Mouutain Observatory." A. 
A wire or metallic lence, grounded at frequent inter­
vals, and provided with numerous projecting points, is 
practically Iightuing proof, and within a distance de­
pending on its height is lightning protective. 
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(6) W. S. N. asks : 1. Where could 1 get 

recipes for nutritiQus summer drinks ' A. See " Effer­
vescent Beverages," containing recipes for ginger beer. 
lemoh beer, hop beer, and sprnce beer. 2. The manner 
of preparing, and what part of the fish is nsed in making 
fish glue or iSinglass ' A. See ..  Glue and Gelatine, 
Pastes, Mucilages," etc., by F. Davidowsky, which we 
can send you for $2.50. 

(7) W_ • W. asks how to melt old rub­
ber. such as old rubber car springs and scraps, so as to 
be able to run it into moulds for new work. A. Heat 
the India: rnbber with steam; the sulphur th� dis­
charges, the India rubber melts, runs into the hot water 
and r.ollects at the bottom of the pot, while the vapor 
prevents it burning. The properties of the India rub­
ber are thus sensibly modified ; it becomes 8 blackish 
mass, liquid at the ordinary temperature, but drying in 
the air, and becoming then impervious to water. The 
material loses its elasticity, but is suitable for the pre­
paration of gums or special varnishes for certain arti­
cles. It cannot, however, be run into moulds for new 
work as you suggest. See description of " India Rub­
ber Manufacture," in SCIENTIFIC AMERICAN SUPPLE­
MENT , Nos. 249, 251. 252. 

(8) W, H. C. desires a receipt for mak­
ing genuiue root beer. A. Take 1 oz. each of sassafras, 
allspice, yellow dock, and wintergreen, H oz. each of 
wild cherry bark and coriander, X oz. hops, and 3 qts. 
molasses. Pour sufficient boiling water on the ingre­
dients and let them stand 24 hours, lllt .. r the liquor, and 
add J.2 pint yeast, and it is ready for use in 24 hours. 

TO INVENTORS. 
An e:.:perience of forty years. and the preparation of 

more than one hundred thousand application. for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents. aud to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents. either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex .. 
tensive facilities for conducting the business. Address 
MUNN & CO .. office SCIENTIFIO AMERICAN, 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
F o r  which Letters Patent of' the 

United States were Granted 

July 27 1886, 

(2) E. L. writes : I desire to make a A.ND EA.CH BEA.RING THA.T DA.TE. 

cheap pluviometer. I have a glass tube % of an inch . . 
in its short diameter, and do not know the proportion- [See note at e!1d of lIst about copIes of these patents.] 
ate scale to divide it, in order to mark the tenths. inches, 

t f '  f il th t b . 30 '  h I A T Air and gas engine, S. Wilcox (r) . . . . . . . . . . . . . . . . . . . .  10,750 e c., 0 raIn a ;  e . u e IS Inc es ang. . 0 con-

I Ammonia in engines, utilizing aqua-, J. H. Camp-
struct a rain gauge, SImply close the lower end ot your bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  WI.l25 
tube with a cork, covered as inserted with melted seal- I Animal stoelI:. J. F. Hine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.285 
ing wax. Then set it iu an upright pOSition away from Axle flaps, die for forging. W. E. Miller . . . . . . . . . . . .  3016,306 
houses, preferably on top of a post, and the direct Bagasse feeder, C. W. Harris . . . . . . . . . . . . . • . . . . . . . . . .  3016,099 
reading will give you the rainfall. Or fit a tin funnel Bed bottom, D. F. Stambaugh (r). . . . . .  . . . . . .  • . . . . . . .  10.749 
to its top, aud divide it, making the divisions larger Bed pan, D. O'Brien . . • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  346,309 
in the ratio of the squares of the diameters of the tube Bedstead clamp, J. C. Gunn . . . . . . . . . . • • • . . . . . . . . . . . . .  WI.I58 
and funnel mouth. Thus, if the funnel is 3 inches, Belt fastene;. machine, S. E. Landis • . . . . . . • • . . . . . .  �.1l8 
then magI!ify the divisions in the ratio of 32 .toj %2 Belt. galvamc, J. H. Murray . . . . . . . . . . . . . . . . . . . . . . . .  3016,215 

Bin, G. C. Ohase . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  346,191 
or as 9 :  H=576 : 25 or 23 : 1 nearly. Bird cage. A. B. Hendryx . . . . . . . . . . . . . . . . . . . . .. . . .. . .  346.283 

(3) A. M. asks (1) if cy Under 36 inches Bit. See Bridle bit. 
10 18 i che . d'ameter '" inch thick can be mag Blind. wind,>w, C. W. Radford . . . . . . . .. . . . . . . . . . . . . . .  WI,220 n�, n B �n 1 , 7'4 , - Board. See Key board. netIzed. the cylmder to be under water. A. It can by a Bolt. See Flour bolt. 
sufficiently powerfnl current. 2. Would steel be better Book support. H. W. Schroder . . . . . . . . . . . . . . . . . . . . . .  WI,417 
than iron to make the cylinder with? A. If to be filag- Book trimming machine, Metzger & Cooper . . . . . . .  84M12 
netized permauently, it must be of steel. 3. Is the Boot or shoe. Reindl & Lotstrom . . . . . . . . . . . . . . . . . . .  346.126 
dynamo described in SUPPLEMENT, No. 161, strong Boots and shoes, machiue for stretching and 
enough to magnetize it ? If not, what is the best way moulding the uppers of. E. W. Brown . . . . . . . . . . WI.422 
to maguetize and keep it magnetized ? A. A much Boots or shoes, machine for uniting soles to 
larger dynamo or fifty to one hundred good cells would uppers of. S. W. Robinson . .  : . . . . . . . . . . . . . . . . . . . .  3016,121 
be about right for magnetizing it. 

" Boots or shoes. machine 
.
for umtlng the sales aud 

uppers of, S. W. Robmsou . . . . . . . . . . . . . . . . . . . . . . .  346.130 
(4) R. H. B. writes : Please inform me Bottle cabinet .• J. E. Linnell . . . . . . . . . . . . . . . . . . . . . . . . .  3016.166 

how extra porous carbon tubes are made:for Jabloch- Bottle, mucilage. E. R. Cahoone . . . . . . . . . . . . . . . . . . . .  346.088 
koff's auto-accumulator. described in SCIENTIFIC Bottles. machine for finishing the necks of. J. O. 
AMERICAN SUPPLEMENT, No. 498_ It says that they Malley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3016.116 
" are prepared from finely divided coke mixed with Box. See File box. Mouldinll box, Stuffing box. 
other material, which will be destroyed in the baking B
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b k . .  1'a e. ee ar ra e. agon ra e. 
process, and leave the spaces OCCUPIed by It free to be Brake beams adjustable connection for Walsh & 
penetrated by the atmosphere. " What is the other Smith, . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  3016,333 
material)l1ixed with the coke. so as to leave the inter- Breakwater. W. S. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.140 
StiCf ' A. 'l'he materials used in cementing coke dust Brick, drying, H. Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.362 
for battery carbons may be sugar sirup, coal tar, or Brick for window SillS, etc., J. C. Anderson . . . . . . .  WI,39c1 
other similar material. You will find strong siruv quite Brick making, H. Dlcksou . . . . . . . . . . . . . . . . . . 346.359 to 3016,361 
satisfactory, and cleaner to work with than tar. Brick tile, drain pipes, etc., manufacture of, H. . 

(5) H P S k 1 H th Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3016.358 
• • • as S : .  OW can e scraps Bridge. truss, T. K. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3oI6,1l8 

or shavings of the working of tortoise shell be utilized? Bridle, J. Bland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WI,352 
A. We know of no meaus by which they can be used. Bridie bit. J. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,231 
2. How are names put on tortoise shell with fine gold Brush. M. App . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,l21 
wire ? A . Wire 1s heated and pressed in. 8. How are Burglar alarm. window, J. E. Huut . . . . . . .  ',le' . . . . . . . .  3016,105 
names printed placed in between the shell, and plainly Bustle, F. Fant . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . .  3016.136 
legible from outside? A. The name is placed between Button. R. J. Kyle . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,112 
thi I t f t t · h 11 4 H t ' f Button setting machme, J. H. Vinton . . . . . . . . . . . .  WI.l19 u p a es 0 or Olse s e .  . ow can wo p,eces 0 Cabinet for exhibiting wares, J. Levenguth . . . . . . . .  346.2911 
shell be soldered together? I have seen new teeth put Calendars, adjustable indicator for. R. Shriver . . . .  346,132 
iuto a comb. and imperceptible; how is this done? Camera. See PhotographiC camera. 
A. Use a pair of pincers or tongs, constructed so as to Camera, G. McLaughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3016.120 
reach 4 inches beyond the rivet; then have the tortoise 

I 
Canning apparatus. C. lj'. Mudge . . . . . . . . . . • . . . . • . . . .  346,122 

shell filed �clean to a lap joint, carefully observing Car brake. R. R. Hi�e . . . . . .  ·. : . . . . . . .  : . . . . . . . . . . . . . . . .  846,202 
that there is no grease about it ; wet the joint with Car brake. automatIC. Hopkms & Lmham • . . . . . . . . .  3<16,204 

water apply tbe pincers hot following them with Car coupling. W. W. Campbell . . . . . . . . . . . . . . . . . . . . . . .  846,088 

water: and the shell will be j�ined as if it were one Car coupling, J. H. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . .  3016,101 
. t b h Car couplIng, S. G. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.370 

pIece. The heat mnst not be so great as 0 urn t e Car coupling, G. H. Huttenlocher . . . . . . . . . . . . . . . . . . .  3016,107 
shell, therefore try it first on a piece of white paper. Car coupling, F. P. Hynds . . • . . . . . . . . . . . . .• . . • . . . . . . . .  346,409 
5. How to polish tortoise shell? A. Having scraped Car coupling. J.tS. Peacock . . . . . . . . . . . . . . . . . . . . . . . . . . 346,ln 
the work perfectly smooth and level, rnb it with very Car coupling, Talbot & Farmer . . . . . . . . . . . . . . . . . . . . . .  WI.329 
fine sandpaper or Dutch rushes; repeat the rubbing Car door fastener. H. C. Slngiser . . . . . . . • . . . . . . . . . . . .  346,230 
with a bit of felt dipped in very finely powdered Car mover, C. L. Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . . .  3oI6.M7 

charcoal with water and lastly with rotteustone or Car. stock. B. F. Holmes . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 346,43� 
putty powder, and 

'
finish with � piece of soft wash Carbon black, mauufacturlng, J. J. McTighe . . . . . .  3016,169 

leather, damped with a little sweet oil ; or still better, Cardlngmachmes, etc., self-feeder for. E. Tromb-

rub It with subnitrate of bism'!-th by the palm of the ca��d��·i��d��:j: ·V:Ti:.����·��: : : : : : : : : : : : : : : : : : :  ::�� 
hanet 6. How can you soften tortoise shell, besides Cartridge loading Implement, S. E. Cheeseman (r) 10.752 
soaking in hot water? A. Use diluted sulphuric Cartridge resizing implemeut. G. W. Morse . . . . . . .  3016,213 
acid; also see Spons' .. Workshop Receipts." Case. See Vial aud sample case. 
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1 08 Jritutifi r 1\mtfirau. 
Caster. T. Huster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,161 I.atch, reversible, l!'. J. Biggs . . . . . . . . . . . . . . . . . . . . . . . .  346,349 
Chair. H. Parry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  346,311 Lathe. J. Judson . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . .  346.164 
Chair, J. G. Plowman . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . .  346,313 Lathes. steady rest for, J. Seibert . . . . . . . . . . . . . . . . . . .  346,384 
Cbeese curd, machine for degranulating, K. Lathing, metallic, B. Searles . . . . . . . . . . . . . . . . . . . . . . • . .  846,317 

Seifert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  346,227 l.1eather splitting machine, A. F. Stowe • . . . . . . . . . . . . 346,389 
Chuck, J. F. O·Neill . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . .  346.310 I.ife preserving 1I0at. J;'. Vaughan . . . . . . . . . . . . . . . . . . .  346.382 
Chuck. lathe. C. A. Singer . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.133 Lifter. See Pie plate lifter. 
Churn, M. E. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.163 I.ock. See Nut lock. Sel1l lock. 
Chnrn, rotary, S. N. Utter . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  346,180 Locomotive brake, B. Dunham . . . . . . . . . . . . . . . . . . . . . .  3«1,271 
Clamp. See Bedstead clamp. Locomotive brake, E. D. Eames . . . . . . . . . . . . . . . . . . . . .  346,3&.1 
Clapboards, manufacture of ornamental, Jj'. Man- Locomotive brake, G. H. Poor . . . . . • . . . . . . . . . . . . . • • • .  346,44:1 

key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  346.209 Locomotive headlight with signal attachment. I. 
Clock mechanism for operating gas cocks. C. E. A. & C. I. WIlliams (rl . . . . . . . . . . . . . . . . . . . . . .. . . . . .  10.571 

Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,399 Loom harness, mechanism for depressing, G. F. 
Clock movement.. electriC. S. C. Dickinson . . . . . . . . . .  346,OH4 Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,408 
Collar, F. Beiermeister, Jr . . . . . . . . . . . . . . . .. . . . . . . . . . .  346,259 I.loom picker check, J. H. Crowley . . . . . . . . . . . . . . . . . .  346,400 
Conar, horse, R. M. Sears . . . . . . . . . . . . . .  " . . . . . . . . . . . .  346.226 Looms, locking- device for the harness jacks of,. 
Condenser. surface. B. S. Benson . . . . . . . . . . . . . . . . . . .  346.348 G. �'. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,407 
Cork extractor and lemon squeezer, combined, C. Machinery. device for supporting, J. D. Hunting-

Weekes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,249 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.106 
Corn cutting machine. G. Martin . . . . . . . . . . . . . . . . . . . .  316,210 Mall bag fastening. M. V. B. Ethridge . . . . . . . . . . . . . .  346,149 
Corset. G. G. Ackerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316.339 Mail carrier. J. M. Olifton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.357 
Corset. C. F. Ritchel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,416 Malt drier. W. H. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.344 
Corset fastening, E. A. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . 346.442 Mangle and wringer, combined. T. Collier . . . . .. . . . .  346,427 
Coupling. See Car coupling. Pole coupling. Medical operatinl{ couch. F. W. Uhde . . . . . . . . . . . . . .  346,246 
Cultivator. J. P. Ritch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.223 Metal shears. J. L. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . .  346,170 
Cultivator or plow, A. J. Baird . . . . . . . . . . . . . . . . . . . . . .  346.139 Middlin ... s purifier. W. M. Shook . . . . . . . . . . . . . . . . . . . . .  346,.36 
Cultivator, wheel, E. R. Conklin . . . . . . . . . . . . . . . . . . . . .  046,193 Mill. See Grinding mill. 
Cup. See Oil cup. Milling tool, C. Holly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.103 
Curry comb. M. Sweet . . . . . . . . . . . . . . . . . . . . . . . . .  346.4H, 346,445 Mining machine. Rarlg & Derthlck . . . . . . . . . . . . . . . . .  346.172 
Cutter. See Feed cutter. Weed cutter. Mining machine, S. H. Tacy . . . . . . . . . . . . . . . . . . . . . . . . 846,328 
Cutting machine. H. H. Cumminl{s . . . . . . . . . . . . . . . . 346.093 Miter box. A. H. Soukup . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.240 
Dental disk. B. H. Teague . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,331 Mixing and kneading machine, C. Osterwalder . . . . 346,41;; 
Dish cover. J. R. Roberts . . . . . . . .  , . . . . . . . . . .. . . . . . . . . .  346,336 Moulding machine. sand. M. R. Moore . . . . 346,379 to 346,382 
Distilling apparatus, domestic water, A. G. W. Mole trap, L. H. Olmsted . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.218 

Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,221 Motion by helical surfaces, mechanism for con .. 
Door cheCk. J. A. Coultaus . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,194 verting, G Welckum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,385 
Door check, E. Smalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;)46,235 Motion, device for converting, .E. Bruncker . . • . . . .  346.897 
Door closer. N. Leidgen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.294 Mowing machine. Garvin & Clokey . . . . . . . . . . . . . . . . .  346,277 
Door fastener, · sliding, I. H. Congdon . . . . . . . . . . . . .  346.192 Mowing machines, grain wheel for. H. Ruschenek 34:6,443 
Door s pring:", H. Lewy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.296 Musical instrument, mechanical, M. GaIly . . . . .... . . .  316,152 
Doors, device for operating cell. Hale & Sparks . . .  346,155 Musical instrumentM, key board player for, R. T. 
Doubling and twisting m�chlne. Briggs & Webb . . 346,396 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,236 
Drier. See Grain drier. Malt drier. Musica) instruments, key board attachment for. 
Drill.  See 'I'rash drill. R. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.237, 346.238 
Drum or heat radiator. stove pipe. S. Anderson . . . 846,256 Nail. D. P. Durham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <146.148 
Dynamom eter. J. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . .  316,404 Nail extractor. J. Chantrell . . . . .  . . . . . . .  . . . . . .  . . . . . . .  346,496 
Ear muff. C. C. Shelby . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  346.175 N ail making and distributing machine, Towns & 

Egg beater. G. Laube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846.J75 Raymond, 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  346.137 
Electric wires, underground conduit for, F. Nickel, electro-depositing. E. C. Bates . . . . . . . . . . . 346,258 

Wheaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,250 Nut lock, M. Barron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 6,185 
Electrical call, E. A. Reeder . . . . . . . . . . . . . . . . . . . . . . 346.314 Nut lock. C. Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,440 
Electrical connection and guard therefor, G. D. Oil cup, F. Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,205 

Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,423 Organ, pipe. W. H. young . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,450 
Electrical switch. Waters & Sweeny . . . . . . . . . . . . . . . .  346.138 Oven. baker's portable, J. E. Ells . . . . . . . . . . . . . . . . . . . 346,365 
Eyeglass holder, S. F. Merritt . . . . . . . . . . . . . . . . . . . . . . .  346,305 Paint. mixed. �'. Wendling . . . . . . . . . . . . . . . . . . . . . . . . . .  346.386 
Feed cutter, M. S. �'ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,151 Pan. See Bed pan. 
Jj"'eed cutter, A. Harnack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.200 Paper cutter, rotary, J. Meserole . . . . . . . . . . . . . . . . . . .  846,167 
lfeed water for steam boilers, preparing. F. G. Paper box blanks. machine for cutting, A. Kings-

Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . .  846.198 bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.11l.'i 
�'eed water purifier and heater, J. P. Warner . . . . .  346,247 Paper holder. C. Hadley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,154 
Feeder. boiler, W. Cunningham . . . . . . . . . . . . . . . . . . . .  346,269 Paper holder, G. A. Hinckley . . . . . . . . . . . . . . . . . . . . . .  346.159 
Fence, hedge and wire, R. W. Oliver . . . . . . . . . . . . . . . .  346,123 Paraffine distillate, apparatus for cutting uP. C. 
Fence machine, wire and slate, A. C. Conner . . . . . .  346,429 Vose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.U7 
Fence machine. wire and slat, Conner & Westcott. 346,428 Paraffine from petroleum distillate, extracting, C. 
Fencing. machine for making wire and picket. W. Vose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 846,448 

R. Bowdle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,260 Pen. fountain, C. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  346,330 
Fibers. apparatus for separating mixed, G. & J. E. Pen holder. fountain, C. B. Rowley . . . . . . . . . . . . . . . . .  346.131 

Tolson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.245 Pencils. apparatus for sharpening. J. L. Clarke . . . 346,31;6 
File box. E. F. Murdock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,216 PhotographiC camera. portable. R. D. Gray . . . . . . . . 346.199 
li"'nter, water. McLean & Cumming . . . . . . . . . . . . . . . . .  346,304 PhotographiC paper bOX, W. Boyce . . . . . . . . . . . . . . . . .  a46,353 
Finger board instruments, notation slip for, J. Photographic paper on its snpport,·etc . •  compost-

Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,424 tion for holding. T. C. Roche . . . . . . . . . . . . . . . . . . . .  346.224 
Fire escape, A. Hutchings . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.406 Photographic plate holder. P. H. Wheeler . . . . . . . . .  346,392 
J;- ireplace hood. H. Clayton . . . . . . . . . . . . . . . . . . . . . . . . . .  346.�67 PhotographiC printing frame, W. I. Adams . . . . . . . . 346,255 
mour bolt. A. -Heine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.282 Pianos, note indicaLor for, C. Ress . . . . . . . . . . . . . . . . . .  346.222 
J<'lushinl{ tank, J. E. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.261 Pie plate lifter or culinary utensil. G. H. Hollidge 346,287 
Folding table. T. A. Bunce . . . . . . . . . . . . . . . . . . . . . . . . .  346,145 Pigments, manufacture of white, G. T. Lewis . . . . .  346,114 
Foot press. W. J. Bayrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.141 Pipe wrench, McCarty & Sawhill . . . . . . . . . . . . . . . . . . . .  3�6,299 
Ifrlnge reel; Schwab & Hess . . . . . .  . .  . . . . . . . . . . . . . . .  346.321 Planing machine. metal. A. Clarke . . . . . . . . . . . . . . . . .  346.090 
Fruit, packing- box for transporting ripe. Jenkins & Pla.nt protector, E. Zimmer . . . . . . . . . . . . . . . . . . . . . . . .  146.253 

McGuire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1<16,162 Planter. corn, S. Beal. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  346.186 
Funnel attachment, Charlton & I.ynch . . . . . . . . . . . . . 316.265 Planter, lil{ht draught com, J. Wyatt . . . . . . . . . . . . . .  346.252 
Furnace grate, M. Mahony . . . . . . . . . . . . . . . . . . . .. . . . . . .  346,115 Plow, J. A. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,238 
Galvanic battery. H. J. Brewer . . . . . . . . . . . . . . . . . . . . . .  346,H95 Pole coupling for vehicles. adjustable:J. N. Brown 346.144 
Gal vaniC battery. W. W. I.e Grande . . . . . . . . . . . . . . . .  346,207 Pole or shaft supporter, G. F. Kopp . . . . . . . . . . . . . . . .  346.290 
Garment supporter, W. J..l. Braddock • . . . . . . . . . . . . . . .  346,262 Press. See Foot press. 
Gas engine regulator, E. Korting . . . . . . . . . . . . . . . . . . . 346.374 Pressure regulator. J.  S. De Palos . . . . . . . . . . . . . . . . .  346.40,3 
Gas heatinl{ furnace, J. N. MacGonigle . . . . . . . . . . . .  346,297 Printing upon or decorating the surface of cellu-
Gas meter., price and quantity register for, J. S. loid. M. C. Lefferts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.376 

De Palos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,402 PrOjectile. ordnance. B. T. Babbitt . . . . . . . . . . . . . . . . . 346.343 
Gas retort furnace, G. A. Mcllhenny . . . . . . . . . . . . . . . .  316.301 Protector. See Plant protect.or. 
Gate, M. B. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,121 Pulley, awning. W.·H. Bakewell . . . . . . . . . . . . . . . . . . .  346,084 
Glass tumblers, apparatus for manufacturing. T. Pump, C. Jenseri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,206 

Walton. . . . .  . .  . .  . . . . . . . .  . . . . . . . . . . . .  . . .  . . . . . . .  . .  . .  346.181 Pumps. condenser for steam. W. Craig . . . . . . . . . . . . .  346,195 
(lloove stretcher. S. Poole . . . . . . . . . . . . . . . . . . . . . . . . . .  346.415 Purifier. See Middlings purifier. 
Governor. centrifugal. J. E. McIntosh . . . . . . . . . . . . .  346.302 Quoins. key for locklnl{. J. N. O. Hankinson . . . . . . .  346,156 
Grain binders. knotter for, W. N. Whiteley . . . . . .  846.393 Rack or stand. hat, bonnet. and apparel. J .  C. 
G rain drier. A. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,H9 I.avallgi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.293 
Grate for burning coal dust, J. Bujac . . . . . . . . . . . . . .  346.086 Railway crossing, W. T. Shannon . . . . . . . . . . . . . . . . . . 346,2'.19 
Grease trap, Duncan & Wallace . . . . . . . . . . . . . . . . . . . . . 346,4.,2 Railway tracks, cleaning and lubricating, E. W. 
Grinding mill. lIer & Piper . . . ... . . . . . . . . . . . . . . . . . . . . 346,108 McKenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,308 
Handle. See Tool handle. Railway trains by electricity. system of lil{hting. 
Harrow, .T. M. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.266 W. A. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.ll88 
Harrow, T. B. Hu.sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,872 Razor. safety. A. Partridge (rl . . . . . . . . . . . . .  . . . . . . . . .  10.748 
Harrow. Manl{old & Grimm . . . . . . . . . . . . . . . . . . . . . . . . . .  346.117 Reamer, I .. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.1t1 
Harrow. E. D. & O. B. Reynolds . . . . . . . . . . . . . . . . . . . . .  346,315 Reamer. T. H. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.214 
Harvester, com. J. W. Terman . . . . . . . . . . . . . . . . . . . . . .  346.134 Reed chamber, C. H. Southack . . . . . . . . . . . . . . . . . . . . . .  346,177 
Havester reel. J. F. Steward . . . . . . . . . . . . . . . . . . . . . . . . .  346,232 Reel. See Fringe reel. Harvester reel. 
Harvester. self·binding. J. F. Steward . . . . . ... . . . . . . .  346,28.3 Refrigerating brine, cooling liquids, and m1\king 
Heel nailing machme. F. F. Raymond. 2d . . . . . . . . .  , 346.121\ ice, apparatus for. C. Vose . . . . . . . . . . . . . : :: . . . . . .  346.446 
Heel stiffener machine, J. I •. Hatch . . . . . . . . . . . . . . . 346.1UO RefrigeratiDll buildings and ves.els. A. J. Chase . . 346,354 
Hin"e, R. B. Carran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,364 Refrigeration and ice machine, W. H. Wood . . . . . .  346,134 
Holdback vehicle. S. Conrad . . . . . . . . . . . . . . . . . . . . . . . .  346,268 Refrigerator storehouse for fruits and vegetables, 

. 

Holder. See Pen holder. Plate holder. Rein S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 346,189 
holder. Register. See Hot air equalizin" regi.ter; 

Hook. See Lacing hook. Regulator. See gas engine regulator. 
Horses, manufacture for the shoeinl{ of. J. E. Rein holder, check. H. P. Kent . . . . . . . . . . . . . . . . . . . . . .  346.109 

Bingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.350 Respirator, D. Genese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,367 
Horseshoe, J. E. Bingham . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,351 Revolver, J. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.327' 
Hot air .equalizlnl{ register, G. H. Hess . . . . . . . . . . . . .  346,102 Rod cutting instrument. C. F. Stackpole . . . . . . . . . . .  346.178 
Hot air furnace. S. T. Bryce (rl . . .  . . . .  . . . . . . . . . . . . . . .  lC.747 Rope fastening. �'. A. Thomas . . . . . . . . . . . . . . . . . . . . . . .  346.390 
House interiors, finishing of, W. J. Boda . . . . . . . . . .  346.187 Rulimr machines, receiving box for, Metzger & 

Ice creeper. H. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,236 Brown . . .  . . . .  . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . .  346,411 
Ice creeper. C. F. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,338 Safe for express transportation, etc., J. l!'arrel . . . . 346.275 
Incandescents. making, C .M. Ball . . . . . . . . . . . . . . . .  346.345 Sand band. W. M. Farr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,274 
Inkstand. H. A. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,263 Sash balancing device. A. Keyser . . . . . . . . . . . . . . . . . .  346.110 
Iron. See Soldering Iron. Sash fastener. H. A. Bennett . . . . . . . . . . . . . . . • . . . . . . . .  346,142 
Kettle cover. A. W. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,405 Sash fastener. C. J .  Edwards . . . . . . . . . . . . . . . . . . . . . . . .  346.096 
Key board player, R. T. Smith . . . . . . . . . . . . . . . . . . . . .  346.23� Sash holder, J. Eakins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.363 
Knitting machine. A. Ward . . . . . . . . . . . . . . . . . . . . . . . . . .  346.182 Saw. fire wood drag. A. S. Topping . . . . . . . . . . . . . . . . . . 346,179 
Knives. rolls for forming table. F. L. Whitty . . . . . .  346,138 Saw mill, L. O. Orton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,383 
Lacinl{ hook, S. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,176 Saw table, H. J. 'l'hompson . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;46.241 
Ladder. step, A. E. Geissinger . . . . . . . . . . . . . . . . . . . . . . .  846,437 Sawing machine. circnlar. W. H. Finn . . . . . . . . . . . . . .  346.097 
Lamp black, apparatus for manufacturing. J. J. Scaffold bracket. W. W. Hu ... he . . . . . . . . . . . . . . . . . . . . . 346.160 

McTighe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.163 Scale, linear. J. '1'. Honeycutt . . . . . . . . . . . . . . . . . . . . . . .  346,363 
Lamp, electric arc. E. B. Cutten . . . . . . . . . . . . . . . . . . . .  346,4.1(j Scraper. wheeled. P. Deevy . . . . . . . . . . . . . . . . . . . . . . . . . .  ;>46,147 
Lamps, clutch for electric, C. B. Noble . . . . . . . . . . . . . 340,217 Screw machines, l{uide collar for. Timmins' & 

Sewing and em broidering machines, thread cut-
ting apparatus for, E. Comely . . . . • . . . . . . . . . . . . • .  346,091 

Sewing machine, over edge, W. Webster . . . . . . . . . . 346,248 
Sewing machine shuttle, W. L. Heberling . . . . . . . . .  346,281 
Shears. See Metal shears. 
Shingle sawing machine, I. M. House • . • . . . . . . . . . . . .  346,369 
Ship, A. Marty . . . . . . . . . . . . . . • . • . . .  : . . . . . . . • . . . . . . . . . . .  346,211 
Shoe fastening, W. M. Maxson . . . . . . . • . . . . . . . . . . . . .  346.119 
Shoes, slippers, etc., waterproof composition for 

felt. J. & C. H. �'eldmann & Dunbar . • . . • . . . . . . . • 346.150 
Shutter fastener and shutter bower. combined, H. 

C. Kauffman . . . • . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  346.289 
Sifter, ash, W. T. Adams . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  346.346 
Sifter. ash. J. W. Pohlmann . . . . . . . . . . . . . . . . . . . . . . . .  346.384 
Sign, revolving, A. T. Fagerburg . .  • . • • . . . . . . . . . . . • S!l6,100' 
Signal. See Semaphore signal. 
Skate. roller. F. W. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.158 
Sleigh attachment for vehicles, T. Scott . . . . . . . . . . .  346.823 
Sieiginunner, B. M. Wentworth . • . . . . . . . . . . . . . . . . . .  346,337 
Soldering Iron, F. W. Schultz . . . . . . . . . . . . . . � . . . . . . . . .  346,319 
Sole nailing machine, F. J;'. Raymond. 2d . . . . . . . . . . .  346.124 
Soles to uppers. machine for unltinl{. S. W. Robin-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,128, 346.129 
Spinning machines. spindle and bobbin support. 

therefor. for. E. W. Thomas . . . . . . . . . . . . . . . . . . . • .  346.135 
Spinning mule. W. R. Mayor . . . . . . . . . . . . . . . . . . . . . . . .  346.29& 
Spiral springs. machine for making. G. II. Scott . .  346,322 
Spring. See Door spring. 
Starch. etc.. dlsintel{rator for the reduction of 

grain in the manufacture of, J. C. Schuman .• . .  846.320 
Steam boiler and furnace, O. N. Bacon . . . . . . . . : . .  : 346,083 
Steam boilers, apparatus for feeding, E. T. Clarke 346,146 
Steamer, E. W. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,334 
Stirrup, L. L. Shearer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.174 
Stopper fastener, R. H. Hazard . . . . . . . . . . . . . . . . . . . . .  346,Wl 
Stove pipe collar and clamp, Brower & Travis . . . . . 346,188 
Stove pipe fiange and retainer, R. P. Daggett . • . . .  346,4H1 
Stuffing bOX, J. Loftus . . . . . . . . • . . . . . . . . .  : . . . . . . . . . . .  346,878 
Supporter. See Garment supporter. Pole and 

Bhaft snpporter. 
Suspension device, G. W. McGill . . . . . . . . . . . . . . . . . . .  346,300 
Table. See �'olding table. Saw table. 
Tablet, writing, C. Selah . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 346,228 
Telegraph cables, machine for winding lead tape 

upon, ll'. P. Duplaln . . . . . . . . . . . . • • . . • . . . . . . . . . . . . . . 346.438 
Telegraph cables. machine for winding lead tape 

npon, W. R. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,414 
Telegraph. district, J. W. ChaBe . . . . • . • . . . • . . . . . . . • . .  346,355 
Telephone, W. C. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . 346,377 
Thill coupling, E. G. Uarder . . . . . . . . . . . . . . . . . . . . . . . . .  346,279 
Thill coupling, If. Wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,420 
Tongs, crucible, W. M. Towner . . . . . . . . ... . . . . . . . . . . . 346,136 
Tool, bar center, F. A. Humphrey . . . . . . . . . . . . . . . . . . 346.371 
Tool handle. N. C. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,219 
Tooth, artificial. J. J. R. Patrick . . . . . . . . . . . . . . . . . . .  346.312 
Tooth crown, artificial, C. M. Richmond . . . . . . . . . . .  &46,316 
Toy, mechanical. W. Croswell . . . . . . . . . . . . . . . . . . . . . . .  346.092 
Traction wheel. W. A. Loud . . . . . . . . . . . . . . . . . . . . . . . . .  346.41u 
Trap. See Grease trap. Mole trap. 
Trash drill, R. A. Summers . . . . . . . . . . . . . . . . . . . . . . . . . . 346.234 
Tricycle. J.]oyd & Priest . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.208 
Truss and abdominal support, combined, J. A. 

Tigner. . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  346.244 

Tube expander. C. Wlcksteed . . . . . . . . . . . . . . . . . . . . . . .  346.251 
Type writing machine. E. Howard . . . . . . . . . . . . . . . . . .  346.104 
Urn. coffee, C. Halstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  349.278 

Valve and tap valve faucet, taP. Gillette & Kinl{ . . 346.438 

Valve for barrelB. ventilating. C. Rocker . . . . . . . . . . .  346.385 
Valve Kear, J.." W. Bryan • • . .  o • • •  o • • • • • • • • • •  0 • • • • •  0 . 0  34:6,190 

Valve. pressure relmlatinl{, P. �'. Morey . . . . .. . . . . . 346.212 

Valve. steam. G. H. Duthie . . . . . . . . . . . . . . . . . .  346,434. 346,435 

Vehicle. spring. N. H. Bloom . . . . . . . . . . . . . . . . . . . . . . . 346.085 
Vehicle spring. P. & Co Scheidt . . . . . . . . . . . . . . . . . . . . . . 346.225 

Vehicle spring reliever, C. E. Albright . . . . . . .. . . . . .  346.342 
Velocipede, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,292 
Vial and sample case, H. Fredericks . . . . . . . . . . . . . . . . 346.276 

Wagon, J. T. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.398 

Wagon brake, automatic, J. A. Dickson . • • • • . . . . . . .  846,196 
Wagon reach. F. Selle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.325 
Wagon, road. C. E. Albright . . . . . . . . . . . . . . . . . . . . . . . . . 346.341 
Wagon running gear. E. A .  Hill . . . . . . . . . . . . . . . . . . . . .  846,284 
Wagon slide. anti-friction, G. R. Jowell . . . . . . . . . . . .  346,373 
Wagons, tail board fastening fOf, T. It·snlder . . . . . .  346,366 
Wall paper and other fabric. Baer & Kraemer . . . .  346,257 
Wall paper. machine for trimming, Miltimore & 

Underwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.307 

Walls. compound for coating and IInishlng, E. A. 
Bronson . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  346.1� 

Wardrobe. portable. C. W. Bank . . . . . . . . . . . . . . . . . . . .  346.346 
Watchmaker'S oil cabinet. E. Hibarger . . . . . . . . . . . 346,[lO1 
Watches, stem winding and setting mechanism 

for. H. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,254 
Water pipes. antl·freezing apparatus for. E. A. 

Newman • . • .  o • •  o • • • • • • • • • • • • • • • • • • • • • • • • •  0 _  • • • • • •  346,308 
Waterproof and other l{arments, ventilated. J. J. 

Byers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346,087 
Weed cutter and harrow. combined. W. F. & H. 

-C. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.173 
Weighinl{ and registering apparatus. grain, W. R. 

Dunkel. . . . . . . . .  . . .  . . . . . . .  . . .  . .  . . . .  . . . . . . . . . .  . . . . . . .  346,272 
Wheel. See Traction wheel. 
Wheel, W. H. Curd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.401 
Wire, machine for straightening and cutting, W. 

Lanl{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  346,291 

Wrench. See Pipe wrench. 

DESIGNS. 
Box, W. I •. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.823 
Fruit jar. W. H. Dilworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,817 
Harrows, disk for disk, C. La Dow . . . . . . . . . . . . . . . . . . .  16,819 
Ru�, E. J. I.lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,820 
Rug, A. Petzold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.821 
Sprinkling can, W: Wilkinson . . . . . . . . . . . . .. . . . . . . . . . .  16.822 
Stove, heating, Keep & Wlpller . . . . . . . . . . . . . . . . . . . . . .  16,818 

TRADE MARKS. 
Cotton cloth. Arnold Print Work .. . . . . . . . . . . . . . . . . .  18.596 
Hog products. cheese, butter, and butterine. W. 

Hespy & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,531 
J.ard. relined. W. H. Bumet . . . . . . . . . . . . . . . . . . . . . . . . .  13 529 
Salves and plasters. Jaffe & Darmstaedter . . . . . . . . .  13.528 
Shoes, Hayes. Murray & Co. . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  13,530 
Soap. cream, milk, paste. and pomatum. toilet, 

Jaffe & Darmstaedter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,527 

A Printed copy of the speCifications and drawing of 
any patent In the foregoing lI.t, also of any patent 
issued since 1866. will be furnished from this office for 25 

cents. In ordering please state the number and date 
of the · patent desired, . and remit to Munn & Co . •  361 
Broadway. New York. We also fumlBh copies of patents 
granted prior to 1866 j but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

Lamps. suspension device for. J.  D. Griswold . . . . . 346,093 Humphreys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346.891 CRnRdlan Patents may now be obtained by the 
Land rolier, J. F. Donovan . . . . . . . . . . . . . . . . . . . . . . . . . . .  346,270 I Seal lock, M. C. Harney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346.157 Inventors fO

.

r any of the inventions named in the fore-
Lantem globe support, F. Dietz . . . . . . . . . . . . . . . . . . . . .  346.095 Sewage. system of disposing of, W. R. Hinsdale . . . 346,203 1 going list. at a cost of $ID each. For full instructions 
T.R.t. R. S. Ellison . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  346.273 Semaphore sil{nal. Spicer & Schreuder .. . . .. . . . . . . . 3!16,387 address Mnnn k Co., 361 Broadway, New York.. Other 
Latch, coach, W. Schoilhom . . . . . . . . . . . . . . . . . . . . . . . . .  046,318 Semaphore Signal, W. Thornburgh . . . . . . . . . . . . . . . . . 816.243 forei«n .,..tenta mal" &lao be Q� 
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I»slde I'Rlre, each inllertion - _ - 7'3 cents a line. 
Back Palle, ench insertion - - - $1.00 a line. 

The above are charges per agate 11ne-about eight 
words per line. This nodce shows the width of the line, 
and Is set In agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment, as the letter press. A dvertisements must be 
received at publication office as earlytls Thursday morn .. 
ing to appear in next issue. 

;6'. Oc::» • •  
(Cincinnati, Ohto, U .  S.  A.) 

Exclusive Allents and Importers for the United States 
of the C E L E B R A T E D  
P E R I N  B A N D  SAW B LA D E S ,  
Warranted M uperl o r t o  RII others In quality. fi n i sh, 
u n i fol'Jnity of t,"toper. and general du.·abllity. 
One Peri n �n,,"· outwp.ars t hree ordinary saws. 

Ill n. n u f;-lct urel'f8 of .Plan i n ll  1l'l o (' lI i u es nnd 
o�"el' !'atent Wood World u&, Mach i nery. 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama­
teurs' outfits. Lathes on 
'Catalogues ml��:�d()i�L�l���r;;��f''iI��� 165 W. 2d St., 

CONSTRUCTION OF STABLE::;. - A 
paper by A. W .  Wright, descrmlng a model stable just 
IImshed for the North Chicago City Railway. Contafned 
In SCIENTIFIC A MERWAN SUPPLEM F.NT. No. 463. 
Price 10 centB. To be had at this office and from all 
newsdealers •. 

M I N E RAL  W O O L .  
A fire-proof insulator of heat and sound. Samples and 

price list free. U. S. MINERAL WOOL CO.. . 
22 CORTLANDT STREE'l" N. Y. 

T H E  A S B E S T O S .P A C K I N G C O . 

OFFICES ' { 1 69 Congress Sn'eet, BOSTON. , • 33 John Street, NEW l'OltK. 
SINKING THROU GH QI'ICKSAND. 
-A paper by H. W. HUl{hes, describ,ng the Poetsch 
E�?ii

e
���:Z1

s!��in
s;:{��:� ��lC���]��T�i Ixgel�E�I�1� 

SUPPJ.EMENT. No. 468. l'rice 10 cents . To be had ta 
tbls office and from all newsdealers. 

THERAPE UTICAL FFFECT OF THE 
Internal A dministration of Hot Water in the Treat­ment of Nervous niseases.-By Ambrose L. Ranney, M.D. Rules for administration. Tbe effects of the treatment. Theory of the action of hot water. Points in its favor. Conclusions. Contained In SCIE1<TIFIC 
AMERICAN S UPPLE,mNT, No. 463. Price 10 cents. To be had at this office and from all newsdealers. 

�J HAND MA�HIN�nY N.Y: J���r::�t
beJ)ot. � BrIdge Store No 1 1' 

Frankfort Street, N. Y. 

QUARTZ AND ITS VARIETIES.-B.Y 
w. S. Beekmoo.-With distribution of quartz. chemICal 
composition, varieties, characteristics. Commercial 
uses and value. Contained in SCIENTIFIC AMreRlf'AN 
IlUPPLEMF.NT No. l)28. Price 10 cents. To be had at this 
office and from all newsdeal ers. 

PRODUCTION OF AMMONIA FROM the Nitrogen of M lnemls. A paner by George Bellhr giving a detailed account of his researches on ammonuL recovery In the dlstl llation of oil shales. With 5 ligures 01 retC,?rts for pr(iducinJZ" ammonia from eoa1 and Shale. Contamed ln SCIEN,!,IFIC .A MERICAN S(1PPLEMF.NTS N oB. �! �� 1fo?;; aft1!�����:r.,��ach. To be had at this 

INGERSOLL ROCK DRILL CO., 
10 PARK PLA(JE, NEW YORK. 

I m proved " Ecl ipse " 
C> C H.  D � % X. X. I!iJ .  

Si!�rng�iniQ�arr;.���elinl�b!���t; 
drilling, and for all kinds of rock ex­
cavation. 

U Straight J."ine " AIR COMPRESS­
ORS, Boilers, Steam and Horse Power 
!i�8

t
�e����yic��r�:in

it:c�f::.�� 
Send for full descriptive Catalogue. 

INDUCTION AND CONDUCTION. -
A paper by Willollghby Smith, des.crihing numerOUB in­
teresting experiments demonstratmg the truth of Fara­
day's theory and laws of Induction and cnnduction. n. 
lustrated with 8 filfures. Contained in I'CIENTIFIC AM­
ERICAN SllPPLF;M"NT No. 48�. Price 10 cents. To be 
had at this office and from all newBdealers. 

Edco Bys1ie:tn. 
Of Arc Rnd IncRndescent J.il{htlng. 

Electric I .ight Rntl !'owe)·. 
Motors, Dynamos, Lamps, and Batteries In all varieties. 

Electro-DynamiC Co., �24 Cart.er St., Philadelphia. W. W. Gdscom. CODs.hIDC IUe4:ldea& Eneilleel', 

© 1886 SCIENTIFIC AMERICAN, INC
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GAS ENGINES. T H E  I M P ROV E D  

Rider Hot Air Pnmnill[ Ell[illC 
For City 4r Conntry Residences, 

Best in prinClple, workmanship. and materials. 
An unequaled small Motor adapted to all uses. 
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��:��:·ce. Burns Coal, Wood, or Gas. Safe, Simple 

Durable. 3 , 0 0 0  In use. Send for Four sizes: 1 H. P., 3-2 H. P . •  1 man power, and Dental 'Engine. 
These Engines are
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s for country use. 

Illustrated Catalogue " A ." 
SAYER Ii CO . •  37 Dey St . New York. E CO N O M I C  M O T O R  C O  • •  

VASELINE, PETREOLINE, NEU· 
Office a n d  Salesrooms, 9 CORT LA N DT S T . ,  N E W Y O R K .  

trnllne.-Their method of manufacture . cbaracteristlcs, 
and various uses. With one illustration. Contained in 
SCIENTIFIO AMEItICAN SUPPLEMENT No. 4!olii. Price 
10 cent.. To be had at thiS office and from all news· 
dealers 

DEA F·MUTES.-AN I NTERESTING PA· 
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Ings. Contained in SOIKSTTFIC AMl�RlC.AN SUPPLE­
MENT No. 4 8 ;} .  Price 10 cents. To be had at this office 
and from all newsdealers. 

Ing Water.-By Prof. E. R. Anl(ell. 1'he odor of water 
tr"d how to detect It. Tests and their app ications. 
:f.,

ltrates and Nitrites. T.ead and iron. Test for lead. _ __==��_-'--. __ �= _______ _ 
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Prioe 10 cents. To be had at this office and from. all rett.-Plans and specificlttionn of the catamaran May 
newsdealers. Harret}, a family cruising boat built for use on rivers 

and luken. Construction of hulls deck beams, main 

ALLEA _�E: '; CASTlNGS FR�M SPECIA_L (fl.N S 
� N y, - 'i F , N E TIN"INC JAP - PA I r '-

� - -- - B A N D  F I N E  GRAY I R O N  ALSO  ST E E L  

' I S OEVLI '" CO." F I N I S H I N G  ANN ING  - ""'" , THOMP\ LEHIGH AVE & AMERICAN ST PH ILA ,_�-� 
PRESERVATION OF BUILDING MA· 
terlals by the Application of a Parallln Wax compound. 
r>�r'k�

c
'W�I��

s
1� �0il:. t�,'i.tr!r.

y
�l't\', ��a.:iS:ng���t�� 

Contained in SCIENT IF IC  AMERICAN SnpPL I(MEST, No. ;}'.!6. Price 10 cents. 1'0 be had at this office and from 
all newsdealers. 

deck, upper works. engine nnd boiler, wheel. With 10 
figures. Cotanined in tSC IF.NTIFIC AMERICAN SUPPLE. 
ME"T, No. 4"·l.  Price 10 cents. To be had at this 
office and from all newsdealers. 

WA N TED ,  by firm in Holland, estimates with full 
particulars, for the most improved system of looms Trenton Iron C for Gotton Sail Duck weaving. Address "LOOMS," 0 Netl?erlands Consulate, New York.. WORKS aud O lf FI C E ,  'J'IU,N 'l'O N ,  N. J. • 

PORTABLE B RIDGES. - DE SCRIp· 
tion of a novel system of portable bridj<es devised by 
�Ir. Alfred Cottrau, of Naples. Illustrated with 14 en. 
gravina-so Contained in SCIENTIFIC A:\I E LtICAN S"(Tp_ PLE'IENT, No. 466. Price 10 cents. l'Q be had at tbis 
office and from all newsdealers. 

New York Olllce-CooPER, HEWITT & CO., 17 Burling 
Slip. Philadelphia Olllce-21 Norih !fourth Street. Chi· 
ago 01llcce-146 I,ake Street. 

P R O  G R E S S IN ASTRONOMICAL 
Telescopes.-By W. R. Warner. How the first telescopes 
were constructed. Galilio's telescope. Herschel's modifi­
cations. The Cassegranian system. ,\1 ethods of over com­
ing chromatic aberration. Improvements in telescopes 
and tlccessories during the last llfty years. Some of the 
more celebrated telescopes of recent times. Illustrated 
:t)'�p�������0.
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this office and from all newsdealers. 

T H E  RESOURCES OF ALASKA.-AN 
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try and salmon canneries. Whale fishery. Scenery of 
Southeastern Aloska. The fur Industry. Mineral reo 
sources, Agriculture. Contained in SCIF.NTIFIC AME IlI­
CAN SUPPLEM"1<T, No. 496. Price 10 cents. To be 
had at this Office and from all newsdealers. 

SHIELDS & BRO\VN Ma1lujaet?lll'61'8 and S"le ProprieWr8 of 
BRA.DLli:l'"'S 

ILERS and STEAM PIPES Reduee8< ()ontlt"JltilB1 Ion of Steam. 
FOR GAS AND "W A'rER FIPES. 

P revents Sweat i n g  and F reezi ng. The BeRt N6n·Coodnclor of Heat, and Cold In tbe World 
Send for illustrated descriptive Circular, and name this paper. 

1 43 Worth Street, New York. 
78 and 80 Lake Street, C h i cago. 

�TAn Portable FCIRGE and Blacksmith'. hand 
B 1.11 WER. Nammelman's Patent. The lat. est and best. Star Machine Company, 

Bulfalo, N, Y. 

B U S I N E S S  M A N A C E R .  
Having a very valuable reproduction of an important. 

staple article of manufacture, thoroughlY" cover�d by 
several patents and urrangements completed for im­
mediate production, we are in need of the services of 
a competent bnsiness man to manage Ilnd money for 
working capital. The article wHl stand clml;e examinR­
tion and offer great inducement for Investment. Only 
those meaning business, please answer. G, Box 778, N. Y. 

PERFUME8.-A PAPER BY JACOB 
Jesson, describtlg various articles used in perfumery, 
and the modp of preparing essences therefrom, stating 
��::��i��t h����ri�B °lorm�!����:ct1��

r
�'i:t���ts�

i
��� 

1l!f!�1!::. �rA�RISON CON:VEYOR ! � Handling 6ram, Coal, Sand, Clay, TaG BHk, Cmders, Ores, Seeds, &c. the cost 0: ,ach. Contained in S" IENTIFlC A.MERICAN 
SUPPLH:MI��T. No. l17O;!. Price 10 cents. To be had at 
this office and from all newsdealers. =i�. 1 BORDEN, SELLECK & CO" { M��'��rs. l Chicago, ilL 

PUL LE"Y·B. 
Order from our " Special List." 

THE JOHN T. NOYE MPG. CO" 
BUFF A-LO. :LV. Y. 

ADDRESS OF PROF. T, H. HUXLEY 
on resigning the Presidency of the Royal Soclet.y, Nov. lru�:';;.;· .};.e
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rc.!fa�f�ns Igi rna, .  IV hat should be done for the advancement of science. (Jontained in SCTF,:\,TIFIO A.MIIJRIOAN Sup. PLI<MENT, .N O . •  J'.!". Price 10 cents. To be had at this office and from all newsdealers. 

FORE IGN PATEN TS.  
rJ'heir Cost Iteduced. 

The expenses attending the proc'j'ing of patents I n  
most foreign countries having been considerably reo 
duced the ob.tacle of cost is no l onger In the way of • 
large proportion of our Inventors patenting their inven. 
tlons abt"oad 

C,\ N .\ UA .-The cost of a patent in r,anada is even 
Ie"" than the cost of a United States patent, and the 
former lDc!ude. the ProvInces of Ontario. Quebec, :'<ew 
Brunswick, Nova Scotia, British Columbia, and Manl. 

N01'ICE to lisers of Steam Pnmps. 
We have received followlng letter in 

regard to one of our No. 5 "  L" ($16) 
�¥

e
::fr

e
;,,��,:'H),��I�m��g�i���Ch pipe 

H VAN �;l���N:Et���i:C'�n!'tt��: 
" Money could not buy the Jet of us 

unless another could be had. I would 
not give your No. 5 " L " for u $700 pump. 
equal distance to raise. 
. . N. A. Litchfield, Supt. Mich. tllate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons a,er hour. Stnte for what 
pnrpose w�'1.� ��ril� f% 'l�l����U,�����li�·�. 
DRY AIR REFRIGERATING MACHINE. 
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cold air per bour, when running at a speed of 100 revolu­
tions per minute, and capable of reducing the tempera. 
ture of SJ(P above. to 50° below zero. With five figures 
showin

. 
g plan and side elevation of the apparatus. and diagrams Illustrative of Its performance. ContaIned in SCIENTIFIC AMERIOAN SUPPLEMENT. No. �8�. Price 

10 cents. 1'0 be had ai' this olllce and from all news­dealers. 
2 to 25 H. P. 

toba. OJEl[.A.:E'&'T:m�.S 

MOVABLE DAM WITH SWINGING 
Wickets and Trestles.-General description of a new 
system of movable dam as constructed at La Mulatiere, 
Lyons, France-an improvement on and modification of 
tlie Chau<1lne plan. peouliarly adapted for use on many of 
our American rivers. With nine engravings, showing : 
Transverse section, general plan and upstream eleva.. 
tlon of the dam ; mode of lowerlnt;: and raising the up· 
�1�f:� :::R��; o��:.
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AddressR. L. Shepard, Agent. 134 E. 2d St.,Cincinnati, O. 

The number of our patentees who avail themselves of C A S  E N e  I the cheap and easy method now olfered for ohtalning N E . THE CONVERSION OF HEAT INTO 
patents In Canada Is very large. and Is steadily increas. Warranted equal to any in 1":��:o°';��I:t:s"{
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mpulse at t�¥�t�.!lg:lifoY£W\?J:Y;l��rt�[f':}!�:����:n'1!M�� In Great Britain un very modArate terms. ABritlsb pa- Chicago �g�t�11l:0��'e Street. IV. Transfer of the Invlslb e molecular m,)tion of liellt, 
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finanCial and commercial center of the world. and her P. O. Box 1 48. STERLINC, ILL. further illustrated. Cowper st oves. The gun as D, Con· 
goods are sent to every quarter of the globe. A good �
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Invention i. like ly to realize as much for the patentee SUPPLEMENTS, Nos. 498. 499. ;} I I O ,  ,, 0 1 , aO�, :)03. 
I .. Enjllltnd 8S his UnitAd States patent produces for S:ia 
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him at h"'lle. and the smail cost now renders It possible ployed for engmeerlng purposes. The bronze of the for almoot every patentee In this country to secure a pa. ancients. Composition of bronzes. Phosphor bronze an" Its applh'Rtions. Slliclum bronze. Manganese tent In Great Hrltalu, where his rights are as well pro. bronze. Delta metal. PhosphoI'-t'OPper. Phosphor-tected as in the United States. manganese bronze. Phosphor-lead bronze. Phosphor. 
O'I'H E It COUN'I' IUES,-Patents are aisoohtalned tin. Aluminum bronze. Silveroid. Cobalt bronze. 

on very reasonable term. In France, Belgium. Germany, l"J&�
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Austl'la, Russia. Italy, Spuln (the latter includes Cnba all newsdealers. . 
:and all the other Spanish Colonies). Brazil, Hrltlsb Iudia, 
;Australia, and tbe other British Colonies. PEBFEC7' NEWSPAPER FILE '. An experience of FORTY years has enabled the 
\PUbllBhers of l'HE SCIENTIFIC AMEltIOAN to esta�lIsh 
lompetent and trustworthy agencies In all the principal 
,oreign countries, and It has always been their aim to The .Koch Patent FIle, for c,reservlnl( newspapers, 
!,ave the business of their clients promptly and proper. �"!�rl.�:;S':e����.
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A pam!lblet containing a synopsis of the patent laws supplied for the low price of $1.50 by mall, or ,1.25 !'t the . olllce of this paper. Hea,vy board sides ; mBcMptlon of all countries, Includmg the cost for each, and othe .. SCIENTIFIC �MERICAN," In r,1t Necessary for 
information useful to perBons contemplating the pro. 8VX��:� who WIshes to preserve t e paper. 
curinl( of patents abroad. may be had on application to 
thIs Office. 

M I1 N N  &; ( ' 0  .. Editors and Proprietors of THE SCI. 
ltUNN & co., 

Publishers SCm::':'J'lFIC AMERICAN 
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MODEL and 

L 
Send for CircUlars. 

XPERI M E�TA C·�c��:!���o. WORK SPECIALTY. (Mentl�P.per" 

� New Catalogue of Valuable Papers 
contained in SCIF.NTIFIC AMl1.:ftIC'AN SU PPf,EMENT, sent 
tree of charge to any address. 

MUNN & CO • .  S61 Broadway. N Y. 
EN1'IFIC AMERICAN. curdially Invite all persons deslrlnl( H Y D R A U L I e  any Information re lative to patents, or the registry of 
trade-marks, in this country or abroad. to call at their F L AN GE D  H E A D S, 
oftlceB. 861 Broadway. Examination of inventions, con .. 
sultatlon, and advlee free. Inquiries by mall promptly 
answered. 

Address. M U N N  &; CO •• 
Publishers and Patent SOliCitors, 

361 Broadway, New York. 
BRA NCR OFFICES : No. 622 and 6U ". St.reet. Pacitlc 

BuUdl!l¥. "ea,r it.b S\tflet, Waaliln!non. D. C. 

OF IRON OR STEEL, FOR BOILER AND TAN K  MAKERS. 
Unequale d for S t r e ngth a n d  Uniformity . 

THE DICKSON MANUFACTUR1 NG CO. 
" 1.ake I!!lreet. Chlcaao. 

B OEl..A.1VT01V, F.A.. r1 4" O. sueec. Doatoa. 1111 LIl!el't;ljjy. ___ rew Yel'k. 

NOVELTY ELECTRIC COMPANY. 
New Short Line :Mor�e '11elegraph Instrument, 20 ohms, 

use on line 5 to 10 miles in length, :1:3.00 each by matI pre­
paid. Satisfaction guaranteed or money returned. 

5th and Locust Streets, Philadelphia. . 

::E3:UB Capable of Transmitting a� 
, requiTed Power. 

F 
F " om 1 to 1 0 00 n .  P. R IC T ID N l\<fay be use!Nt connection 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii P u l leys, C ea rs ,  o r  
S p rocket W h ee l s .  CLUTCH Send for Circular. 

LINK BELT lIIACH'Y CO., 
21 So. J elferson St., Chicago. 

SC1ENTIFIO METHOD IN MECHAN· 
ical Rngineering.-A lecture by Prof. Coleman Sellers, 
showing whHt part that Bystematic. scientific method 
should play in the most ordinary mechanical occupa­
tions. Contained in bCIEl'\'�'IFIC AM};RlCAN RUPPLE­
ME"T, No. ;}�3. Price 10 cents . 1'0 be had tbls olllce 
and from aU newsdealers. 

MICRO·ORGANISMS OF P O T  A B L E 
Waters -A paper by Dr. T. IJeone, showinf,C that atmoB-
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bonic acid is the sole agent that interferes with the Hfe 
of these or�anisms in carbonic acid waters. Contained 
InifgE.KTIFTC A MElt l CAN  SUPI 'L !(MENT. No. :J�4 . 
Pr cents. To be had at this Office and from all ne ealera. 

H A RVA R D  U N IV E R S I T Y .  
THE GRADUATE D E PA RT M E N T  

i s  open t o  graduates o f  any college o r  scientific school 
of good standing. For full information concerning 
fees, expenses, libraries, laboratories, museums, and degrees, and for a list of the courSes of instruction provided for 1886-7, apply to 

' 

The Secretary of Harvard College, Cambridge, Mass. 

R S C H OO L  OF E N C I N E E R I N C .  
ose Po lytechn i c  I nstitute, TeI.�dl!�:�·· 

$26,(0) income from endowment.. Mechanical, Civil and 
Electrical Engineering. Drawing and Chemistry. Manu .. 
fa'cturing Shops. Send for Catalogue. Address C. A .  WA LDO, Vice Presi d e nt .  

N E 0 N ormal Scl. ool .  Canfield, O. Grent at­
I • • tractions. Board and tuition $25 pr.term. 

.A. "t "t e :n. "t i o :n.  O a p 1 "t a 1 % %  
Sharon, Mercer Co., Pa. A most favorable location for 
all sorts of manufacturmg indu8trips. Natural gas, com­
peting R.RS. fine stream of water ; ('onvenient coal 
fields ; roning mins, blast furnaces, machine shops, &c. 
For further information address 

JOHN PHILLIPS, President Board of Trade. 

BRIDGE ACROSS THE MISSISSI PPI AT 
Prairie du Cbien.-By John Lawler. C E. A paper read 
at the Annual Meetinl' of the American Society of Civil 
Engineers. and discussion followin�. With five engrav­
ings. Contuined in SCIEK'1'IF IC  AJ\1J<:RICAN  S(,PPLE­
MENT. No. 46:J. Price 10 cents. To be had at this 
olllce and from all newsdealers. 

PO LI S H I N G  FE LTS. 
.A.lIIFEl.EZ> Z> O lll G E ,  

MANUl!�ACTURER, 1�2 Eust 1 3tlt Street, l'iEW YOltl>: .  

WORKSHOP R ECE I.P�S . 
For the use of Manufacturers, MechanICS, and Scien­

tific Amateurs. 'I1he be�t late collection published of 
such a wide variety of information. 

FIRST SERIES.-Bookbinding j Candles ; Drawing ;  
Electro-Metallurgy ; Engraving i Gilding j .Japans ;  Plw­
tography ; Pottery j Varnishing. etc. 4..r,Q page8-. v ith 
illustrations, • . . • . . • • $�, 0 0  

SECOND SERIEs.-Indllstrial Chemistry ; Cements Rnd 
Lutes i Confectionery, E�8ences, and Extracts ; Dyeing, 
Staining, and Coloring ; Gelatine, Glue, and Size ; Inkb ; 
Paper and Paper Maktng; Pigments, Paint, and Paint­
ing, etc., . • . • . . . • . $2.00 

THIRD S"ERIES.--Alloys, Electrics, Enamels a.nd Glazes, 
�l��,' ��b�i����S,
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dium, Zinc, etc. 480 pages, 183 illustrations, . $�.OO 
FOURTH SERI"ES.-Waterprooflng ; Packing and Stor­

ing , Embalming and Preserving ; Leather Polishes ; 
Cooling Air and Water ; Pumps and Siphons ; Desic-
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reotyping ; Bookbinding ; Straw-plaiting ; Musical In­
struments ; Clock and Watch Mending ; plfotography, 
etc. • $�.OO 

IT Send for our complete Catalogue of books, free to 
any address. 
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Tlte only Real Treatise on the ,Suhject. 
The Windmill as a. Prime Mover. 
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many fine illustrations. By A. R. WOLJj'F, M.E., Con­sulting Engineer. 8vo, cloth, . . , $3.00 Mailed prepaid <m the receipt of the price. Addres. 
M U N N  '" CO., 36 1 Broadway, New York. 

CURE �ca� DEAF PECK'S PATENT IMPROVED CUSmONED EAlt DRUMS Perfeetl1 
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conversation an'a even whispers heard distineRy. Send for 
illustrated book with testimonials, FREE. Addrese. oreal I on F. HISCOX, 8IS3Broadway, New York, Mention thJiI i>al>er, 

ASBESTOS.-NATURE OF THE MIN· 
eral, where found. The best kinds. How manufHctur­
eel . Illustrated with 2 figures of machinery, anel a p an 
of the Harefield Asbest()s Works, Contained in SCIEN. 
T IF IC AMERICAN 8UI'PL"ME�T No. 4 8ii. Price 10 
cents. To be had at this olllce and from all newsdealers. 

TO WEAK MENBUtl'erinl{from t!te ef. 
fects of youthful er­- rors. early decay. lost 

manhood, etc. I will Bend a valuable treatise (sf'laled
J =:��ad����:�.ij�tirj�JtR:M���s:O�n� 

--------_ . .  - .. _------
SWIMMING.-DESCRIPTION OF THE 
method of teaching swimming employed in France ; 
with I) illustrations. CODt.Sfined in SCIENTIFIC AMERI­<'AN SUPPL"MENT. No. <l6'.!. Price 10 cents. To be had at this ofllce and from all newsdealers. 
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Inside l'age. each Insertion • • •  Vi cents a line. Back Page, each insertion • • •  81 .00 a line. 
The above are charges per agate Ime-about eight 

words per line. 'rhis notice shows the width of the line, 
and is set in agate type. Engravings may head sdver .. 
tisementfi at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office R,8 early as Thursday morn ... 
lng to appear in next issue. 

Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
To wa.rm upper and lower rooms, The handsomest, most economical 

Coal Stoves in the world. 
B. C. B I B B  &. S O N  Foundry Office and Salesrooms, 39 and 41 Light Street, 

Baltimore, Md. :M.umLEIZED SLATE MANTELS. 
fiT" SentlJor OireuJars.. M ICROSCOPES Telescopes, Spectacles, Barome-

ters, Tlunmometers, Photo. 
D!!!-J2.1dc OMtjiis for Amateurs, Opera Glasses, cfc. 
W .H. W ALltlSLEY & CO.successors to R.& J. Beck, Philadelphia. mus. Price List free to any address. 

To Business 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 Territo­
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 he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the adVl!rti�ng agent, influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you deci� is 
for your interest to advertise. This is . frequently 'Wie, 
for the reason that the agent gets a larger commission 
from the papers having a smull circulation th"n is allow­
ed on the SCIENTIFIC AMERICAN. 

]<'or rates see top of fint column of this page, or ad­
dress 

MUNN & CO., Publishers, 
361 BI'ondway, New Y OI·I,. 

AERIAL NAVI GATION.,- DESCRIP-
tion and illustration of a new aeronautic machine, de-
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TIFIC AM lmICAN SUPPLEM"NT, No. 46'.  Price 10 
cents. To be had at this o1fice and from all newsdealers 

FIRE AND W ATE1I-PROOP BUILDING PELT, 
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER 

COVERINGS, ETO. 
Samples and descriptive Price List free by mail. 

II, W, ,0IINS :r.!'F'G CO., S7 :r.!AIDEN LANE, N. Y • 
CHICAGO. PHILADE]�PHIA. LONDON. 

LIGHTNING RODS. -DESCRIPT ION OF 

�!c\��:H:!,nljf;:::�e\:�tt�1
d 
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With 6 figures, Contained in SCII<NTIFIC AMERICAN 
SUPPL>;MENT, No, i)�i) Price 10 cents. To be had at 
this office and from all newsdealers. 

, I NTERNAT IO N A L  I N STITUTE FOR Liquefied Carbonic Gas. o. BltUNLER, 857 Broadway, New York. 

WITIIERBY, RUGG /I; RICHA rtDSON. Mannfacturers 
of Patent Wood Working Machinery of every descrip. 
tion. Facilities unsurpassed. Shop formerly .occnpied 
bv R. Ball /I; Co .. Worcester, Mass. Send for Catalol(ue. 

�DIJ[ • .A.. � .A. ��XS. 
l'ro\,ldelice. J' . I �  ( I 'nrk t't.) Six minutes' walk West from station. 

Original and Only lIuiltler 01 .he 
H A R R I S - C O R L I S S E N C I N E , 
Wltl\ Harris' Pat, Improvements, from 10 to 1,000 H, P 
Send fo r copy E n g I neer's a n d  Steam User's 

M a n u a l .  By J .  W .  H i l I ,  M . E .  Price 8 1 :215. ItBNTION 'IBIS P APBB. 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the publi­

catIon of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements, and to act as Solieitors of Patents 
for Inventors. 

in this line of business they have had forty <me IIM'I'B' 
experience, and now have unequaled. facilitieB for the 
preparfttion of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 

Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. ASSignments, and Reports 
ou Infringements of Patents. All business intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms. 
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cure Aem j directions concemin� Labels, COpyrig'tts, 
Designs, Patents, Appeals, Reissues, Infringements, As­
sil(tlments, Rejected Gases, Hints on the Sale of Pa­
tents, etc. 

We also send, free of charge, a SynOPSIS of Foreign P .... 
tent Laws, showing the coot and method of .ecurinl( 
patents in all the principal countries of the world. 

IU:1JNN ok CO., Solicitors of Pa'en's, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
olflc BlIildlllg, near 7th Street, Washington, D. C. 

A. FA.J:R. OFFER. . 
If you will put a JENKINS BROS. VA LVE on the worst place you can find, where you 

cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, OilS, Acids. 
or other fiuids longer than any other Valve, you may return it, and your money will· be refunded 

To avoid imposition. sce that valves are IItamped "Jenkins Bros." 
J E N KI N S  BROS.,  

", 1  John St., New York. 13 So. Fourth St .. Phila. ",9 KUby St., Boston. 

'$ 1 0 00 $50 00 per night. A 
light and pro-. to . fitable bu s i -

ness, Madc I .nnterns and  Views of all popular 
suhjects. Oatalogues 0

l�.
a�I�)���SE, 88 Madison Street, Ohicago, III. 

Address JOHN A. ROEBLING 'S SONS. Manufactur­
ers, Trenton, N. J. , or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 

EVOLUTION; THE LATEST AD-
vances of the Doctrine of Evolution. By E. C, Cope and 
W, H. Ballou.-Present status of the theory. Mr. 
Darwin's views. Beginnings of structures and orJgin of 
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PLEMENT, No. Ij�'. Price 10 cents. To be had at this 
office and from all newsdealers. 

REMOVAL OF SEWAGE,-BY W, H. 
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CAN SUPPLEMENT, No. l)�7. Price 10 cent. To be had 
at this o1fice and from ail neWSdealers. 

E P P S , S 
C R AT E F U L-CO M FO R T I N C .  

C O C O A  
ELECTRIC TRAMWAYS.-DESCRIP-
tion of the electric tramway recently constructed at 
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FIC AMERICAN SUPPLEMENT No. i)�8. Price 10 cents, 
'1'0 be had at this o1fice and from all newsdealers. 

CONCRETE AS A BUILDING MA-
terial. A paper by Thomas Potter. calliIlj( attention to 
some of the less �neraliY known, bnt most vital. points 
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SUPPLEMEN'l' No. 4 8' . Price 10 cents. To be had at 
this o1fice and from all newsdealers. 

Mention this paper. 

FIRE DAMP IN COAL MINE8.-DE-
cription of apparatus invented by H. G. Carleton for in­
dicating the presence of fire damp, with 6 figures. Con­
tained in SCIE"TIFIC AMERICAN SUPPLEMENT No. i)�8. Price 10 cents, To be had at this o1fice and from 
all newsdealers, 

A New "team yacht for sale, I,ength, 4S feet; 1 1� feet beam ; licensed tor :i)O paS�el1l1'el's' 'Addl'ess WM. STEIN, Blne Island, 1I1. 

P I P E  C O V E R I N G S  
Made entirely of AlSBESTOS. 

Absolutely Fire Proof. 
SHE!TBING, CEMENT, FIBRE AND SPJWULTJES. 

00., FOOT E. a T JB:  aT., :LV. Y. 

BARREL, KEG,  
Hogshead, 

AND 
. STAVE MACHINERY. 

Over 50 varieties manu· 
factured by 

Boop Driving. E .  &. B.  Hol m es,  
BUFFA I.O, N. Y. 

,LUBRICATING OILS,-A PAPER BY 
c. J. H, Woodbnry, givinl( the results of tbe examina­
tion of a single Inbricant under a wide range of investl­
I(ation concerning its friction. Illustrated witb 6 figures. 
Contained in SCIEN"l'IFIC AMERICAN SUPPLEMENT No, 4'3. Price 10 cents, To be had at thls o1fice andfrom 
all newsdealers. 

AND EDUCATION,-A 
lecture by Dr. R. W, Raymond, pOinting out some Inter­
esting analogies between the evoiution illustrated in the 
growth of natural forms iu the visible world aud the 
development and adaptation of the humau mind and 
thought, as modified by environment and educa.tion. 
Contained in SCU:NTIFIC AMERICAN SUPPLEMENT, No. Ii�i) . Price 10 cents. To be had at this o1fice and from 
all newsdealers. 

Vatl Dllzen'fl Pat. Loo8e Pulley Oller 

HAS Highest Indorsements, 
Enviahle Reputation, 
Scientitlc Pedigree. 

A two years' test by conservative 
manufacturers of national reputa­
tion has shown it to be the on/.y per-
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for our U Catalogue Number 55." 
VAN DUZEN /I; TIFT, Ciucinnati, O. 

School of Engineering. 
OHIO STATE UNIVERSITY. COLUMBUS. 

Civil,Mechanical and Mining Engineering. 
Full courses and ample eqUipment. 

The year will open September 16. Entrance Examina. 
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tember 14 and 15. Announcement sent on ap-

W. H. SCOTT, Pesldent. 

STEAM E N G I N ES .  
Horizontal and Vertical. 
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THE AMERI�AN �E�� TE�ErH�NE ��. 
95 M I LK ST. BOSTO N ,  MASS. , ' .  

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No, 174,465, and January 30th, 
1877, No. 186, 787, 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right seet&ed to this Compamy 
by the above patents, and renders each 
individual user of telephones not furnish­
lld by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit therefor; 

DRAWING I illustrated catalogue , sent on application to 

INSTRUMENTS WM. T ,  COMSTOCK, 6 Astor Place, 
• New York. 

N I NTH AND  A R C H  M US E U M ,  
P H I LA D E L P H I A ,  PA.,  

Will open its fourth season about September 13th next, 
C. A. Bradenburgh /I; Co., Proprietors. Wanted for ex­
hibitioIl, all kinds of Mechanical Noveltieb, Industrial 
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and models, exp�rt exhibitions of handiwork and rna,... 
chinery, and, in fact. everything of interest. Upward of 
5O,{XX) people in attendance weekly. Address as above. 
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OF THE ' 

11 titutifit �mtrit1tu 
FOR 1 S86. 

The Most Popnlar Selentlfie Paper In the World. 
Only $3.00 a Year, incilidinll' Postalre, Weekly 

i)� Numbers a Year. 
This widely circnlated and splendidly Illustrated 

paper is published weekly, Every number contains six- ' 
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discQveries, 
representing Engineering Works, Steam Machinery 
New Inventions, NoveltIes in MechaniCS, Manufuctures, 
Chemistry, mectricity Telegrapby, Photography, Archi­
tecture, Agriculture, Horticulture, Natural IJistory, etc, 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in· 
formatlo\1 of th'e day; and it is the aim of the publishers 
to }Oresent it in an attractive form, avoiding as much as 
Possible abstruse terms. To every intelligent mind, 
this journal afi'ords a constant supply of instrnctive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Sub.crlptlon.-One copy of the SCIEN­
TIFIC AMERICAtq'::5ill be sent for one year-52 numbers­
postage prepaid, to omy subs.riber in the United States 
or Canada, on receipt of three dol lars by thll puh· 
lishers ; six months, $1.50 ; three months, $1.00. 

Clnbs.-One extra copy of the SCIENTIFIC AMERI­
CAN will be supplied gratIs for every club of five subscribers 

at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside' 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make all orders, drafts, etc" pay· 
able to .. 

J)v.C'O"'NN &; CO ••  
36 1 B roadway N ew York. 
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Scientific American Supplemellt. 
This Is a separate and distinct publication from 

TH " SCIENTIFIO AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and includes a very wide ranl(e of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embraCing Biology, Geoloqy, Mineralogy, 
Natural History, Geo!(raphy, A rchreology, Astronomy, 
Chemistry, Electricity, Lil(ht, Heat, Mechanical Engi­
neering, Steam and Railway Engiueering, Mining, 
Ship Building, Marine Engineering, Photogrnphy, 
Technolol(Y, MitDufactnring Industries, SanitarY En­
gineering, Agriculture. Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings, . 

The most impGrtant Enryineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described iu tbe SUPPI.EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFI< ,IIl­
ERICAN and one copy of the SUPPLEMENT, both m, led ' 
for one year for $7,00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co., 361 Broadway, N. V., 
Pnblishers SCIENTIFIC1 AMEItICAN. 

'1'0 l<'oreh rn Suhscribers.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERIOAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain, India, Australia, and all other 
British colonies i to France, Anstria, BelgIum, Germany, 
Russia, and all other Europeau States ; Japan, lIrazll. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
$4, gol:!, for SCIENTIFIC AMERICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEIIlENT for 
one year. This includes po"tal(e, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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