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AMERICAN INDUSTRIES.-:-No. 61. This company, full of energy and enterprise, has I under any pressure indicated upon its dial, and preventing 
THE MANUFACTURE OF STEAM APPLIANCES. tborougbly introduced its goods and established a good any undue oscillation of the pointer. At the same time water 

About a quarter of a century ago the accessories of steam reputation througbout this . and foreign countries. Its in the tubes can return to the boiler as fast as it accumulates, 
boilers and engines were few and very crude, and little reli· success, considering that the business was started in 1875, thus preventing freezing during extreme cold. This gage 
ance could be placed on them ; but within the last twenty- w.hen manufacturing was at its lowest, is remarkable. Its has been generally adopted by railroads, builders of locomo· 
five years great strides have been made in improving and sales have ,steadily increased from year to year, consequently tives, portable and steam fire engines, and wherever high 
perfecting these articles. There are many patents for im· its manufacturing facilities have of necessity been carre· . pressure is required . Gages are also made upon this prin­
provements and so-called improvements, but tbose of real spondingly augmented by the addition of new and improved ciple for water works, with dials graduated for pre'ssure per 
meri t are comparatively few. Among. the prominent im· machinery, until a workman can now accomplish as much square inch and height of water in column ; and for hydro­
provements wh ich have proved their superiority by practical in· one day as he formerly could in two. It is impossible for static presses and hydraulic rams graduated for pounds per 
tests are those invented by George H. Crosby, the well known us in a necessarily con densed article like this to do j ustice square inch and tons on ram. Various other combinations 
inventor of steam appliances. to this· establishment or the ingenuity and workmanship dis· are made, such as pressure and temperature of steam, etc. 

The Crosby patents are owned and manufactured exclu- played in its products ; it will suffice to give a short de- The Crosby adjustable pop safety valve has won for itself a 
sively by the Crosby Steam Gage and Valve Company, of scription of the prominent specialties which have been reputation that reflects cred it upon its inventor and mauufac· 
Boston. The career of this company, although by no means thoroughly, tested and stand unexcelled. turers. Thousands are sold annually, and at the present time 
long, has been one of nnprecedented success; this is mainly . The principle of the hollow elastic metal spring invented there is scarcely a railroad or builder of any class of engines 
attributable to the merits of their products. by Eugene Bourdon, of France, having been conceded to be that are not using or adopti ng them. This is a safety valve 

There is no class of instruments in use that require more the best upon which to construct pres�ure gages for durabil- which is all its name implies, is automatic, certain in its 
ingenuity in design, care in manufacture, or accuracy in ad- ity, sensitiveness, and accuracy, was adopted ; but the Bour· action, prompt in opening and closing at the required points 
justment than those for indicating, measuring, and regulat· don gage as originally designed was only adapted for register· of pressure, and, we are assured, can be fully relied upon to 
ing the pressure of steam. Mr. Crosby, who is an .experio l ing low pressure and vacuum,  and it is still made by this relieve the boiler under all circumstances. The amount of 
enced inventor in this class of instruments, and also a company for these purposes. The Crosby improved Bour· reduction of pressure when open can be varied at will while 
thoroughly practical mechanic, has been actively engaged in ' don pressure gage is designed especially for high pressures, under steam, from one pound to one quarter the pressure at 
the business since boyhood, and gives his personal attention and does not possess the defects of the original Bourdon. point of opening. It is simple and durable, remaining, with 
and supervision to the construction of all goods made in this By the peculiar shape and arrangement of the springs and fair usage, for years without deteriorating: They are made 
establ ishment , conduct.ing operations in a uniform and sys· the novel transmitting mechanism all the motion of the free to correspond with the requirements, and are used on loco· 
tematic manner, hesides being constantly engaged in invent· ends of the springs is utilizeq, permitting the use of springs motive, portable, steamboat, stationary, and steam fire engine 
ing new machines and improving those already in ex· a hundred per cent stronger for the same pressures than can boilers, and for other purposes. 
istence. be used in any other gage, removing all danger of setting The Crosby self'regulating reducing valve was produced 
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to fill an importftnt want; and while taking as little space I as an ordi nary globe valve, rednces the pressure of direct 
steam, gas. or other fluid taken from a boiler or generator to 
a less pressure in the pipes or apparatus. It is used for manu­
facturing 01' heating purposes, aud maintains the prescribed 
pressure constautly. notwithstanding the variations that may 
take place in the boiler above the pressure required. It can 
be readily readjusted, and a steam gage attached at top in­
dicates the preS3Url! which the valve is supplying. It is 
much used in distilleries, refineries, paper mills, bleacheries, 
alld for reducing and regulating the pressu're of steam sup· 
plied from boilers or street mains to houses, and steam ,heat-, 
ing in general , or wherever a constant unvarying pressure is 
required. " It works without stuffing boxes, or rubbers, and 

their claims as to its qualities and capacity seem well 
founded. 

Their steam engine indicator is one of Mr. Crosby's later 
productions, and is designed to obviate the difficulties hereto· 
fore thought to be insurmountable, caused by the adoption 
in engines of ,increased speed , great pressures, and high 
grades of expansion. By means of this instrument the in· 
ternal working of a s team engine may be determined. It is 
a well known fact that the high state of excellence of the 
steam engine of to·day is due mainly to the information 
afforded by the indicator. When the Crosby indicator is 
properly applied, and its indications in telligently read, they 
may be implicitly relied upon even when the engine is run· 
ning at the highest practicable speed. This statement is 
verified by the testi mony of the leading experts of the coun· 
try, and mechanical engineers and experts who were already 
fully equipped with the best the market then afforded are 
being supplicd with the Crosby. The polar planimeter for 
measuring indicator diagrams in Its most perfect and com­
plete form is in process of manufacture by this company. 

The Crosby safety water gage is a simple contrivance 
attached to an ordinary glass tube water gage without alter· 
ing its external appearance, but removes all danger of scald­
ing. Its action is so complete that upon the sudden break­
age of the glass tube no steam or hot water is perceptible 
other than that contained by the tube at the time of break· 

i ng. 
Their steam cylinder lubricator, it is said, is without a 

rival as to its effectiveness, economy, and reliability. It 
embraces the remarkable feature of sight feeding in drops, 
which enables the e·ngineer to set the proper feed at once, 
relieving him of the necessity of guessing the rate at wbich 

it IS feeding, or whether it is feeding at all. The oil is seen 
passing to the engine in drops, and may be regulated to de· 
liver even less than one drop per minute, while uniform and 
certain action is still secured. 

The Crosby low water alarm works automatically and 
efficiently without the use of fusible plugs, floats, cranks. 
springs, or moving machinery, and no part need be removed 
to fit it for work again after its action. It is very simple and 
reliable. 

The ".Bay State " muffier, also made by this company, is 
for the purpose of reducing to its minimum the harsh and 
disag[eeable noise occasioned by the escape of steam from 
steam pipes and safety valves without hindering the free 
outflow Qf steam. 

This company is also engaged in the manufacture of vari· 
ous other standard instruments, such as engine revolution 
registers, marine clocks. test pumps, test gages, salino· 
meters, thermometers, pyrometers, whistles, etc. 

The officers of the company are : J. H. Mi llett, President ;  
Geo. H .  Eager, Treasurer ; Geo. H.  Crosby , Superintendent ;  
and their place of  busi ness i s  at cornllr Milk and Battery­
march streets, Boston. 

.. f" . 
A Large Holtz Electrical Machine. 

Messrs. J� and H. Berge, of this city, have just completed 
a very large and finely constructed double plate Holtz elec­
trical machine for E. N. Dickerson, Esq. This is probably 
the largest Holtz machine ever made, the revolving plates 
being, forty,five itiches·in,:diameter, and other parts in pro­
portion. 

By means of a continuous c�arging apparatus attacbed to 
the machine the'itiductors may be readily charged without 
recoUrse to the ca:tskin and l-uober, plate. The machine, to­
gether,withthe charging apparatlls, is mounted on a massive 
mahogany table, wbich is sufficiently large to support any 
apparatus used in experiments. By an ingenious arrange· 
ment of mechanism the crank which rotates the large plafes 
is made to turn tbe charging apparatus. This machllie is 
capable of yielding ,a,26.inch spark, accompanied by a re­
port tbat is really startling. 

By way.of contrast, this firm exhibit a !'diminutive Holtz 
machine having a 5·inch revolving piate;' and yielding a 
l-inch,sPltrk. 

j:t-itutifit !mtritau. 
'titutifit �mttitau. 
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I THE MAGNET IN MEDICINE. 

It would make a curious chapter in the history of medi· 

I cine to trace tbe repeated fluctuations of popular and, pro-

I 
fessional confi�ence in tbe therapeutic virtues of light, heat, 
electricity, and other" modes of m otion . " 

Now one, now another of these manifestations of physical 
energy becomes the popular cure-all, and the medical jour­
nals accumulate a vast amount of testimony offered in evi· 
dence of the beneficent power of the new curative agent. 
Blue light and red light, heat and cold, frictional electricity, 
galvanism, electro·magnetism, actinism, and the rest, have 
all had their day, more or less prolonged. in wbich men 
were sure that the long·looked·for panacea had been found. 
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the nervous system an the organs 0 sense, but eye, ear, 
nose, tongue,' and skin were �qually insensible to their power. 
To tbis negative evidence there was mnch positive evidence 
tending to show that the therapeutic effects said to have been 
caused by magnets could be effectedi as well by pieces of 
wood, bonr, brass, or other SUbstance', painted so as to look 
like magnets. Accordingly the use 'of magnets in medicine 
and in physiological inve�tigatiQns fell into neglect ,if not 
into contempt, the prevailing opinion among intelligent men 

PAGE being that magnets were without po.wer to influence physi o­
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M. Bouchnt, who has been investigating the. digestive H?:;L�'t: ��r�����!l'e.f�n"J�:r������r�t�nd P��nl�'e �Jg:i:' d�: 
principle of the papaw tree, has extended his researches to tri�;�:f�i��.�?�.��.i���.� .�:. ��: .�::��.��� ����� ��.p�����::: :1g!1 
the comllIOn fig, and the result Of preliminary, experiments" , 

Apparently the time 'has come for a reinvestigation of the 
whole matter. 
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vantage of this system, claiming that they 'practically 
obtained one horse power per pound of coal per hour, 
whereas about two and a half pounds of coal per horse 
power per hour is required in some of the best patterns of 
marine engines and boilers. The radical change which such 
success as this would cause in all steam engineering must at 
once be perceived, and the preliminary trials made in Eng­
land, as well as the practical demonstration of the system 
afforded by the voyage across the Atlantic, seemed to bear 
out the conclusion that something at least approximating to 
what was claimed for this machinery had been obtained, 
under circumstancis which made the tests substantially 
complete. 

In view of the importance of the matter, therefore, the 
Secretary of the Navy, in August last, ordered a trial to be 
made, by a Board ·of United States Naval Engineers; of the 
machinery of the Anthracite, and their report has just been 
flUbmitted to the Department at Washington. The Exam­
Ining Board consisted of three Chief Engineers of the 
Navy-Messrs. C. B. Loring, S. P. L. Ayres, and George 
W. Magee-assisted by three assistant·engineers, for making 
and recording observations, and taking indicator diagrams, 
and the trial continued through twenty-four consecutive 
hours. The water evaporated by the boiler was carefully 
measured, and the coal used was accurately weighed. The 
vessel was made fast to the wharf at the Navy Yard, 
Brooklyn, N. Y. , and the test was particularly directed to 
ascertaining the horse power obtained from the known con­
sumption of fuel and evaporation of wate�. The following 
were the results, as given in the Evening Telegram: 

Pounds. 
Total quantity of coal cousumed.......... . .. ............ ...... 4,400 
Total quautity of feed water pumped into boiler.... . . . . . . . . . . •  35,114 
Average steam pres.ure in boiler. . . ........................... 816).2 
Average vacuum in the conden.er� lu inches..... . . . .. ... . . . . . . 2� 
Average pounds of coal consumea per hour.... . .. . ........ 188).2 
Average pounds of coal consumed per hour per square foot of 

grate . .. . . . .  .. . . . . . . . . . ... .. ..... . .... . . . . . . . . .... . .. . . . 11'98 
Average indicated horse power . .. . . .. ........ . . .  ............ 67'7081 
Pounds of coal consumed per hour per indicated horse power.. 2·7115 
Pounds of feed water con.umed per hour per indicated horse 

power... ... ..... ... .... .................... ............ ... 21.63875 

It will be seen that, in this t rial, so far from obtaining one 
horse power per pound of coal per hour, it required nearly 
2% lb. of coal per horse power per hour. This result is at­
tributed principally to the fact that the steam pressure was 
comparatively low. In the former trials, and on her voyage, 
about 450 lb. pressure was maintained, and the machinery is 
especially adapted to work constantly ll<t.a pressure as high 
as 500 lb. without any undue straiu or wear. A further expla­
nation is found in the fact that the Cumberland bituminous 
coal was used in the Navy Yard trial , while Nixon's steam 
navigation coal was used in the English tests. One object 
of the voyage of the Anthracite over here was to test the 
capacity of her machinery with the employment of different 
kinds of coal. The furnaces had been theretofore worked 
principally without any artificial blast, although she is fitted 
up with a fan blower to be used for obtaining high pres­
sure, or should it be desirable from the nature of the fuel. 
It was especially intended to experiment with anthracite 
coal , but it will be readily understood that, in experiments 
with these different kinds of fuel , extending over only a 
bl'ief period , the economic results obtained are not to be 
fairly compared with what might be achieved under a 
longer experience. In every other respect the trial was a 
decided success for the AnthraCIte's machinery, and it is to 
be regretted that the experiments were not continued long 
enough to practically demonstrate whether the Perkins 
system would or would not do all that is claimed for it. ....... 

PROGRESS IN AMERICAN TELEGRAPHY. 

The annual report of the president of the Western Union 
Telegraph Company for the year ending June 30, 1880, fur· 
nishes many figures of interest to others than the stockhold­
ers of the company. The latter, however, appear to have no 
reason to complain, the net profits of the company for the 
year footing up over $5,000,000, the capital stock of the 
company being about $41,000,000. The net profits for the 
fourteen years from 1R66 to 1880 exceed $45,000,000. The 
telpgraph business of the year is represented by 29,215, 509 
messages, $t2,782,894.53 receipts, $6,948,956. 74 expenses, 
and $5,833,937.79 profits. The company has in operation 
85,645 miles of line, 233,534 miles of wire, and occupies 
9,077 offices. The new offices established and equipped dur­
mg the year number 543. The number of me�sages sent 
was over 4,000,000 more than the year before. The increase 
in mileage of wire was 22,000 miles ; the increase in miles of 
pole lines was 2,658. The ratio of expenses was 54 3·10 
per cent of the receipts, against expenses of 56 2-10 per cent 
the previous year, and of 63 9·10 per cent the year preceding 
that,  and the cost per message reduced to the average of 
22 3-10 cents, against 231·10 cents the previous year, 25 cents 
the year preceding that, and 29 8·10 cents the year ending in 
1877. 

.. 4 .... 
THE NATIONAL ACADEMY OF SCIENCE. 

The regular November meeting of the NatIonal Academy 
of Science began 1D this city Nov. 16. This meeting is al­
ways devoted to purely scientific subjects. Among the 
papers read were : 

"Report on the Dredging Cruise of the United States 
Steamer Blake, Commander Bartlett, during the Sunimer 
of 1880," by Prof. Alexander AgassJz; "On the Origin of 
.uti Coral Reefs of the Yucatan and Florida Banks," by 
Prqf. Alexander Agassiz ; .. On Some Recent Experiments 
in Determining the Electromotiv.e Force of the Brush Dy .. 
namo-electric Generator, " by Prof. Henry Morton; "Meas-
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urement of New Forms of Electric Lamps Operating by In- tained during· ·the voyages of the Challenger that every 
candescence, " by Prof. Henry Morton; "On the Iutimate square mile of the sea contains from two and a half to three 
Structure of Certain Mineral Veins, " by Prof. Benjamin I t.ons of limestone. Thus these plateaus were raised little by 
Silliman ; "Mineralogical Notes, " by Prof. Benjamin little until their altitude 'was such that coral settlements 
Silliman ; "On the Relationship of the Carboniforus Eupho· could be established, and these little creatures could grow 
beria to Living and Extinct Myriapods, " by Prof. S. H. and build. 
Scudder; "The Basin of the Gulf of Mexico, " by Prof. J. Professor Hilgara began by reviewing the history of the 
E. Hilgard ; "Observations on Ice and Icebergs, and on the exploration of the basin of the Gulf of Mexico and its ap­
Duration of the Arctic Winter, " by Lieutenant Schwatka; proaches since 1846. The systematic prosecution of the 
and" The Turquoises of New Mexico, " by Prof. Silliman. work did n ot begin until 1872. A relief model of the basin 

The papers by Professors Agassiz and Hilg�rd add mate- was exhibited together with a map. 
rially to the knowledge of our South Atlantic Coast, the The area of the entire Gulf, cutt.ing it off by a line from 
Gulf of Mexico, and the Caribbean Sea. Cape Florida to Havana, is 595, 000 square miles.. Suppos-

Speaking of the work begun last June, south of Cape ing the depth of the Gulf to be reduced by 100 fathoms a 
Hatteras, on a line parallel with the coast and about 120 surface would be laid bare amounting to 208,000 square 
miies distant,' Professor' Agassiz said that instead of finding miles, or rather more than one-third of the whole area. The 
a gently sloping sea bed, as has heretofore been supposed to distance of the 100 fathom line from the coast is about 6 
exist i n  these latitudes, the dredgers discovered what proved miles near Cape Florida; '120 miles along the west coast of 
to be a continuation of the plateau the northern p'ortion of Florida;  at the South Pass of the Mississippi it is onLy 1 0  
which i s  knowu t o  extend a s  far a s  Cape St. George, its miles ; opposite the Louisiana and Texas boundary it increases 
southeasterly limit resting, it is supposed, on the Bahama to 130 miles; at Vera Oruz it is 15 miles, and the Yucatan 
Banks. The western ledge on this plateau was examined I banks have about the same width as the Florirla banks. 
during last summer's cruise, and proved very interesting The following table shows the areas covered by the trough 
from a geological.point of view. The eastern slope has not of the Gulf to the depths stated: 
been traced. Its exact limits are a matter of conjecture, but Depth. Area. 

are to be determined in next year's cruise. The sides of 2,000 fathoms. 55,000 square miles. 

Differences. 

this plateau are steep. Three ship's lengths from a point 1,500 " 187,000 " 132,000 
1,000 ;" 260 000 73 000 where a depth of 100 fathoms had been reached, the sound-

500 " 326:000 66:000 
ing apparatus did not strike bottom until 450 fathoms of the 100 387,000 61,000 
l ine had been paid out. The most animal life is found on Coast line. 595,000 208,000 

the edge of the plateau. The character of the animals is, The maximum depth reached is at the foot of the Yuca' 
on the whole, the same as that of the. species found in the tan banks-2, 119 fathoms. From the 1,500 fathom line on 
Gulf of Mexico and the Caribbean Sea. The edges are com-I the northern side of the Gulf to the deepest water close to 
posed of rich deposits of alluvia and mud, washed from the I the Yucatan banks, say to the depth of 2,000

. 
f�thoms, is a 

top of the plateau by the action of the Gulf Stream, the distance of 200 miles, which gives a slope of fi,e·ninths to 
course of which extends over the entire length of this At- 200, and may be considered practically as a plane surface. 
lantic plateau. The expedition found at the outfall of the The Yucatan channel, whith is the feeder of the Gulf, has 
Gulf Stream a wealth of marine life larger than at any a depth of 1 ,164 fathoms and a cross section of 110 '36 square 
point in the tropics. The deposits of numerous rivers miles ; the Strait of Florida in its shallowest part, opposite 
flowing into the Atlantic Ocean serve to enrich the Jupiter Inlet, with a depth of 344 fathoms, has a cross sec­
western slope. 'The plummet would sometimes sink tion of only 10'9159 square miles. As a consequence of this 
frOID 18 to 20 feet into the slimy deposit. The fauna of disparity the waters of the Florida Strait must show a greater 
this region was remarkable rather for its immense quantity velocity than those of the Yucatan channel. 
than for the number of species. Under the strong current Referring to the model, Prof. Hilgard called attention to 
of the Gulf Stream the plateau was almost entirely bare of the important fact that the depth of water off the mout·h of 
animal life. In summing up the results of the cruise Pro- the Mississippi was such as to warrant the conclusion that 
fessor Agassiz spoke of the great su<;cess of the expedition, the jetties would always prove sufficient for their purpose. 
and said that their fadlity in dredging had become some- Professor Morton's electrical papers, particularly the one 
thing extraordinary by long practice, and the work they on the Maxim incandescent lamp, awakened unusual in­
had been able to accomplish in six weeks was wonderful. terest. Mr. Maxim's method of building up and equalizing 
When the Blake made her first cruise one haul a day was the resistance of the carbon filament of the lamp was de­
considered pretty active employment; the last rlay they scribed at length. The globe of the lamp having been filled 
were out this summer they made eight hauls. with the vapor of gasoline, the electric current is turned on. 

In his second. paper Profes�or Agassiz directly combated Any unequal resistance in any part of the carbon causes 
the theory of Darwin's, ascribing the production of atolls to that part to become incandescent before the rest. The re­
continuous subsidence. The reefs and atolls of Florida and suIt of this local heat is that the gasoline vapor is dec om­
Yucatan furnish abundance of evidence of such formations posed in the vicinity of this point, and its carbon deposited 
where there has been no subsidence. upon the very spot where it is wanted. This building up 

The first note of dissent from Darwin'S theory was sounded of any defective points until the whole filament is of t.he 
in 1851, when Prof. Louis Agassiz, accompanying the Gulf same temperature, forms the value of the invention. Pro­
Exploring Expedition, exaznined the structure of the Florida fessor Morton then gave the results of his experiments with 
reefs. The only strict atoll ohserved was one forming on a jamp arranged to run at a high candle power, say 1,500 
the Florida coast, which had been fully investigated by candles. Run under such conditions as to give a light of 40 
the expedition. After giving a brief history of opinion on candles, the calculation showed a development equal to 240 
thIS subject, and explaining in connection with it the strnc- candles per horse power. At 52 candles the rate was fGund 
ture of the Alacran reef now forming off Yucatan at a point to be 336 candles per horse power ; at 12 candles, Vl6 per 
about equidistant between the one hundred fathom line and horse power; at 49 candles, 426 per horse power ; at 98 can· 
the northwest shore of the peninsula, Prof. Agassiz m- dies, 607 per horse power. This .was far inside of what the 
stanced the latter as an illustration of what is going on up0!l lamp would stand; he had himself run it up to 250 candles, 
a gigantic scale on the Florida coast, along the Windward and it was stated by the i nventor that it was capable of 
Islands, on the coast of Cuba, and off the peninsula of Yu- 1,500 candles. 
catano The formation of the peniusula of Florida south of Perhaps the most important information presented to the 
87° north latitude, and that of a portiou· of the Island of Academy, during its earlier sessions at least, was Professor 
Cuba, as well as the structure of the Florida and Yucatan Wolcott Gibbs' new method of analyzing metals by electro­
banks, were embraced within the scope of the paper. Prof. lysis. His plan is to place the metal in solution in a beaker, 
Agassiz conceived that the foundation of the Florida and add pure mercury, and connect the mercury with an electric 
Yucatan pepinsulas was laid either by volcanic action or by battery. By the electric action the metal was thrown down 
an original folding of the crust of the earth, and the inquiry upon the mercury and the beaker beforehand, and then 
must consequently start with the time when this substratum aHer the !>rocess to determine the ,metal by again weighing 
was laid. Iii order that the coral reefs might grow upon the vessel and the mercury . .  ThiR method, he said, was ap­
these submarine plateaus there must be a certain depth of plicable to mercury, tin, cobaIt, and other metals. It did 
water-about 90 feet-;-and there must be a sufficient drift not apply in arsenic and antimony. He dId not despair of 
and deposit of food at the points where they were found. separating potassIUm and sodium by the process, alth�ugh 
From about latitude 37° the whole southern portion of hIS experiments with these metals had not been completely 
Florida was. built up by coral action. It was easy to under· successful. 
stand from what sources the food supply was derived for Professor Hunt said thIS process came with the beauty and 
these submarine island builders. The prevailing winds of force of a revelation ; Its simphcity recommended it- Every 
this region come from the n orthwest, carrying a current chemist would await further developments with great inter­
along with them that floated upon ItS surface vast amounts est. He also asked what battery power was used. Profes­
of the sediment of lIfe from very distant· coasts, and here 801' Gibbs said the power of the battery was immaterial, 
the sediment sank, some of it having traveled from as dis- except in point of time. The stronger the power the shorter 
tant pomts as the shores of Africa. The current having. the time required for the process. With a power equal to :\ 
passed over the Florida prOjection struck the Yucatan bank, Bunsen battery of 40 or 50 cells he had precipitated Hi 
and was thence reflected, leaving a large deposit along the grammes of zinc from a solution in from 20 to 25 minutes. 
margin of the .reefs to feed the busy builders engaged be· A battery power of two.or three cells would probably pre; 
neath. cipitate 3 or 4 grammes of zinc in an hour. 

The manner in WhICh .the limestone deposit was laid upon • , • , ... 
the submarine plateaus formed by original upheaval of the A Cheap Book. 

earth's crust, or by volcanic agency, was next taken up and We were shown the other day a copy of an edition of the 
discl�ssed. Upon the tops of the plateaus thus formed, said New.Testament, published in London, and sold· at retail for 
prof . . Agassiz, lived innumerable colonies of star-fis�es and

.

1 one .penny (two cents). Mr. Elli?t Stock is the. pu�lis!ler, 
sea· urchins, which left behind, from age to age, theIr hme- and has sold already 400,000 copIes. He expects wlthm a 
arone skeletons. Mr. Murray had· calculated from dat.a op· year the sale will  number 1,000.-0 Copies. 
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WIRE APPARATUS FOR LABORATORY USE. 

BY GEO. M. ' HOPKINS; 
Before the year 1351 everything known as wire was ham­

mered out by hand, but at that date or thereabout the art 
of wire drawing was invented. Since then the art has been 
developed and expan ded, so that at the present time wire 
drawing is It leading industry, and we have wire of every 
size and shape made from all of the ductile metals, and used 
in' an infinite number of ways. 

It Is not my purpose to enter into an extended treatise on 
wire, but simply bring to tbe notice of the reader several 
new as well as some well known forms of laboratory appli. 
ances made of wire ; and while I am conscious that this sub· 
ject is by no means exhausted, I believe that the few exam­
ples of wire apparatus for the laboratory given in the en­
graving will not only be found useful, but will prove sug-

� -- -

J,itutifi t �lUtritau. 
Fig. 1 shows a pair of hinged tongs, which are useful for 

handling coals about the furnace, for holding a coal 01' piece 
of  pumice stone for blow-pipe work, and for holding large 
test tubes and flasks, when provided with two notched 
corks, as shown in Fi�s. 2 and 14. These tongs are made 
by first winding the wire of one half around the wire of the 
other half to fOfm the joint, then bending each part at right 
angles, forming on one end of each half a handle, and upon 
the other end a ring; By changi ng the form of the ring 
end the tongs are adapted to handling crucibles and cupels 
and other things in a muffle. 

Fig. 3 shows 'a  pair of spring tongs, the construction of 
which will be fully u nderstood without explanation. It 
may be said, however, that the circular spring at the bandle 
end is formed by wrapping the wire around any round ob­
ject beld in the vise ; the rings at the opposite end are 

R 4: .  
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WIRE APPARATUS FOR LABORATORY USE. 

[DECEMBER 4, 1 880. 
from the otber. ,The handle will of course be formed by aid 
of pliers. Fig. 9 shows still another form of pinch cock. 
It is provided with two thumb pieces, which are pressed 
when it is desired to open the jaws. Fig. 10 is a tripod 
stand, formed by twisting three whes together. This stand 
is used for supporting various articles, such as a sand bath 
or evaporating disb, over a gas flame. It is also useful in 
supporting a charcoal in blow-pipe work. 

Fig. 11 shows a stand adjustable as to beigbt for support­
ing the beak of a retort, or for holding glass conducting 
or condensing tubes in an inclined posiLion. The retort 
or filter stand, represented in Fig. , 1 2, is shown clearly 
enougb to require no explanation. Should the friction of 
the spiral on the standard ever become so slight as to per­
mit the rings to slip down, the spirals may be bent laterally, 
so as to spring tightly ag.ainst the standard. Fig. 13 sllows 

3 .  

l, 2. and 3. Tonsrs.-4. Spring Clamps,-5. Sprlng Pliers.-6 . Spring Clamp.-7, 8, and 9. Pinch Cocks.-lO. Stand ,"'-ll . Adjustable SUPll0rl for Tube •. -12. Retort or Filter Stand.-1S, 14. �'est Tube Holder.-15. Holder for Magnifier. 
-16. Holder for Condenser.- 17. Heating Bumer.-18, 19. Electrical Connectors.-20. Microscope Stand.-21. Aluminum Grain We,ights. -22, 23. Corkscrews.-24. Cork Puller.-25. Test Tube Stand.-26, Rubber Tube Support. 

gestive of other things equally as good. I have found wire 
invaluable for these and kindred purposes, and have often 
made pieces of apparat.us in the time tbat would be required 
to order or send for them, thus saving a great deal of time, 
to say nothing of expense, which is no inconsiderable item 
in matters of this sort. 

It is perhaps unnecessary to describe fully in detail each 
article represented in the engraving, as an explanation 
of the manipulations required in forming a single piece will 
apply to many of the others. 

, For most of the apparatus shown, some unoxidable wire 
shoul d be selected, such as brass or tinned iron, and tbe 
tools for forming these articles of wire consist of a pair of 
cutting pliers, a pair of flat and a pair of round nosed 
pliers, a few cylindrical mandrels of wood or metal, made 
in different sizes, and a small bench vise. Any or all of the 
articles may be made in differen'! sizes and of different sizes 
of wire for difIerent pUr}>oses. 

formed in the 5ame way. The best way t,o form good 
curves in the wires is to , bend them around some suitable 
mandrel or form. 

Fig. 4 shows a spring clamp for holding work to be sol· 
dered or cemented. It may al�o be used as a pinch cock. 

Fig. 5 represents a pair of tweezers, which should be 
made of good spring wire flattened at the ends. Fig. 6 is a 
clamp for mounting microscope slides, and for holding 
small objects to be cemented or soldered. Fig. 7 is a pinch 
cock for rubber tubing ; its normal position is closed, as in 
the engraving, but the end, a, is capable of engaging the 
loop, b, so as to bold tbe pinch cock open. Fig. 8 shows a 
clamp or pinch cock having a wire, c, hooked into an eye in 
one side, and extending thmugh an eye formed in the other 
side. Tbis wire is bent at ri!!ht angles at its outer end to 
engage a spiral, d, placed on it. and actiug as a screw. The 
open spiral is readily formed by wrapping, two wires parallel 
to each other on the same miDdrel and then unRcrewing one 

an adj ustable test tube bolder, adapted to tbe standard 
shown in Fig. 12, and capable of being turned on a peculiar 
joint, so as to place the tube in any desired angle. The 
holder consists of a pair of spring tongs, having eyes for 
receiving the notcbed cork, as shown in Fig. 14. One arm 
of the tongs is corrugated to retain the clamping ring in any 
position along tbe length of the tongs. The construction of 
the joint by whicb the tongs are supported from the slide 
on the standard is clearly shown in Fig, 13 a. It consists 
of two spirals, g, h, the spiral, h, being made larger than the 
Bpinil, g', and screwed over it, as shown in Fig. 13. Tbis 
holder is" very light, strong, and convenient. 

Fig. 15 represents a holder for a �agnifier, whicb has a 

joint, f', similar to the one just described. The slide, k, is  
formed of a spiral ben t at right angles and offset to admit of 
the two straight wires passing each otber. This holder maY, 
be used to advantage by engravers and draughtsmen. Fig: 
16 shows a holder for a microscope condenser, the differ 
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ence between this and Fig. 15 being that the ring is made 
douhle to receive an unmounted lens. 

Fig. 17 shows a Bunsen burner, formed of a common 
burner, having a surrounding tube made of wire wound in a 
spiral, and drawn apart n ear the top of the burner to admit 
the air, which mingles with the gas before it is consumed at 
the upper end of the spiral. 

Fig. 1 8  represen ts a connector for electrical wires, which 
explains itself. The part with a 
double loop may be attached to a 
fixed object by means of a screw. 
Another electrical connector, shown 
in Fig. 19, one part of which con­
sists of a spiral having an eye 
formed at each end for receiving 
the screws which fasten it to its 
support ; the other part is simply a 
straight wire having an eye at one 
end. The connection is made by 
inserting the straight end in the 
spiral. To increase the friction of 
the two parts, either of them may 
be curved more or less. 

A microscope stand is shown in 
Fig. 20. The magnifier is supported 
in the ring o. The ring, p, supports 
the slide, and the double ring, q. 
recei ves a piece of looking-glass or 
pol ished metal, which serves as a 
reflector. 

Fig. 21 shows a set of aluminum 
grain weights in common use. 
The straight wire is a one grain 
weight, the one with a slDgle bend 
is a two  grain weight, the one hav­
ing two bends and forming a tri­
angle is a three grai n weight ,  and 
so on_ Figs. 22 and 23 are articles 
now literally turned out by the mil­
lion. It is a great con venience to 
have one of these inexpensive little 
corkscrews in every cork that is 
draw n occasionally, thus saving the 
trouble of frequently inserting and 
removing the cork screw. The cork 
puller shown in Fig. 24 is old and 
well known, bll t none the less use­
ful for removing corks that have 
been pushed into the bottle. and for 
holding a cloth or sponge for clean­
ing tubes, flasks, etc. 

Fig. 25 shows a stand for test 
tubes. The wire is formed into 
series of loops and twisted togetber 
at r to form legs. -A very useful 
support for. flexible tubes is shown 
in Fig. 26 .  It consists of a wire 
formed into a loop and having its 
ends bent in opposite directions to 
form spirals. A rubber tube sup­
ported by this device cannot bend 
so sbort as to injure it. Most of 
tbe articles described above may be 
made to tbe best advantage from 
tinned wire, as it possesses suffi­
cient stiffness to spring well and at 
the same time is not so stiff as to 
prevent it from being bent into al­
most any desired form.  Besides 
tbis the tin coating protect� tbe 
wire from corrosion and gives it a 
good appearance. 

THE STEAM BOILER · SMITH. 

Among the large number of not­
able macbines in�pected at the 
works of the Barrow Shipbuilding 
Company during the recent visit of 
the Institution of Mechanical Engi­
n eers, few created greater interest 
than the flangi ng hammer made by 
Messrs. Campbells & Hllnter, 
Leeds (England), and illustrated 
herewith. 

Flanging is a favorite method of 
dealing with certain joints in boil­
ers of aU kinds in these days, and 
the inclination is to a still further 
adoption of this effective operation ; 
and although the flanging of flues 
has been done by machines special­
ly constructed for that particn lar 
purpose, the bulk of flanging ope­
rations bas been performed by 
hand, and no machine of a compre­
hensive character has been intro· 
duced before this. 

In Fig. 1 we illustrate the opera­
tion of flue flanging. Here a flang­
ing block, with separate anvil, is 
mounted npon a swiveling slide, 
upon which it can be moved as re­
quired. This block has a project-

ing angular face in front, upon which is carried an adjust­
able roller or rollers for taking the end thrust of the flues, 
plates, etc. On each side of the roller carriage are two 
wrought iron arms. and two others on eacb side of the anvil 
block, each arm baving a small runner at tbe outside end ; 
tbese arms keep the flue square, and the runners assist it 
when being turned round. For turning the flue round when 
flanging, two cbain barrels with rat chet m otion and suffi-

Fig ' 

Fig. I.-FLANGING HAMMER. 

Fig. �.-WELl)lNa- BADElt. 
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cient chain are provided; these barrels are flxed in frames 
upon tbe foundation plate, one on either side of the flue ; 
the ehain is given a lap around the flue and is wound ori to 
tbe em pty barrel as it unwinds from tbe full one, or the flue 
can be revolved easily by hand. Flues up 1"0 four feet in 
diameter can be done at one heat, and so accurately finished 
that the leveling block is not required, and although they 
may have been out of truth before, when flanged they are 

perfectly circular. The fl ues of the 
steamsbip City of Rome were all 
don e  by the machine at the above 
named works. 

The anvil block is arranged to ad­
mit a variety of anvils for flanging 
end plates up to fifteen feet in di­
ameter, tuhe plates, dished crown 
plates, etc., and for setting back the 
bottomsof vertical fire boxes, imd the guide block will ad niit heads to suit. 

In Fig. 2 we illustrate the ma­
cbine as used for welding purposes. 
In doing tbis work a welding block 
is monnted on the long slide ; this 
block carries · a welding 'bar, upon 
wbich saddles may be fitted for dif­
ferent diameters. The block and 
bar carrying tbe flue are traversed 
along tbe bottom slide, and as much 
lengtb as can be beated may be 
welded at once. The usefulness of 
tbe hammer has been further deve­
loped by the Leeds Forge Company 
in the manufactnre of their well 
known Fox's corrugated flues, the 
diameters of which at the ends are 
reduced upon it prior to flanging. 

By the foregoing operations it 
will be seen that the machine covers 
a great range of work of a kindred 
character where tbe easily·reguI3.ted 
blow of the hammer is necessary 
for the varying conditions of hot 
iron.-The Engineer. 

. .-. .. 
Dannal Labor VB. lBachlnery. 

A fear seems to have taken pos­
session of many minds lest by the 
inventive genius of man machinery 
might be produced capable of ac­
complishing so much as to remove 
the necessity for manual labor, and, 
as a consequence, l est they them­
selves should be unable to gain a 
livelihood. So widely have tbese 
views been imbibed , even by men 
of apparent intelligence of a com­
paratively bigh order, that tbey 
have advocated in strong terms, 
upon the rostrum and elsewbere, 
tbe desirability of not only banish­
ing n ew m achinery, but inventors 
also. This opposition has made the 
path of tbose who possessed suffi­
cient enterprise to lead them to de­
vise new metbods, and new appara­
tus to effect tbe same, not only nn­
pleasan t, but generally un profitable ; 
whereas if mankind had been more 
fully endowed with wisdom and 
brotberly love a very different state 
of affairs would have existed. 

The cry tbat . .  the ricb are grow­
ing richer and tbe poor are growing 
poorer, " as the result of the intro­
duction of new machinery is not true. 
In fact, tbe use of macbinery is con­
Btantly improving the condition of 
all classes ; and the advance that bas 
been made by the masses toward a 
higher civilization the last half cen­
tury is simply wonderful, and is 
due to the development of the in­
ventive genius of man. That there 
is not an equitable distribntion of 
the products of t.be farm, the mine, 
and the man ufactory cannot be 
denied. But where does the fault 
l ie ?  Not with the machinery either 
of old or new design_ . 

Let the reader look back with 
tbe aid of proper books of refer­
ence to the condition of things fifty 
years ago. At that time it was be­
ginning to dawn upon the minds of 
the most progressive that steam rail­
ways were a possibility ; but every­
thing for the next ten years was in 
the crudest possible condition, no 
more like tbe comfortable railways 
of to·day than a two-wheel sprlng­
less ox cart is like a modern plea­
sure carriage. Then travel was 
slow and tedious for all classes, rich 
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or poor . .  Now the rich , and the poor as well, may travel I " When I tell you that there are more than 5,000 of these to call attention to some new and important changes I have 
five hundred miles comfortably in twenty-four hours. Then I '  tickers, ' or indicators, you can form Rome idea of the mag- detected. 
the mails were weel�s in going and coming where days will i nitude of the business. If we give ten men to each ' ticker, ' On the morning of July 25, at three o'clock, I discovered 
now suffice. Then telegraphs were unknown, but now any ! you have the spectacle of 50,000 stalwart men standiug there a small ·but distinct oblong spot in mid-transit: on a parallel 
one may send a message to a friend h undreds of miles away i holding up a dotted strip of paper, waiting, hollow-eyed and of latitude somewhat grea.er than that of the red spot ; this 
for a few cen ts, and get an answer almost at once, whereas ' anxious, on the smiles of fickle Fortune, To this 50,000 you fits neatly in a narrow, delicate light-band, which was also 
it formerly required several days if not weeks for a message may add 2,000 brokers. You must give each broker, at least, new. I should estimate this smaU object to be about eig:ht 
to go and come. These and hundreds of other improve- 5 clerks, office boys, and messenger�, which swell the list thousand miles in length and probably three thousand in 
ments that have been inaugurated are open to the use and 10,000. To this 62,000 you can safely add 2)0,000 specula- breadth. At the same time I detected a heavy shading ex­
b�riefit of all, and have greatly leRsened the most arduous tors on the outside. So you have a total engaged in this tending from the southwest end of the great spot. The new 

. work of . the hboring man , while the necessity for his ser- gambling of more than 250,000. " spot so far has been permanent, . as I have observed it up to 
vices is in no wiso less now than formerly. In fact it may ... . .  I • August 18. Observing the new spot on August 1, I found 

. be truly said that the day laborer can now enjoy many CHANGES ON JUPITER. I another which prece.ded it by about pfty min ut€s ; this .was 
things tbat the wealthiest men half a century ago could not Probably never since Jupiter became an objeot of tele- yet further south, lymg. on the south .border of . the lIght 
obtain� In looking at the facts that history presents, no scopic study has more attention been bestowed upon him, or I n arrow band;  I hav� falle� to detect thiS last m�ntlOned.spot 
mail of a sound ·and candid mind can honestly deny that, a deeper interest felt in the wonderful changes which are ' on several observatIons slllce, and suppose It has dlsap· 
whatever of seeming or . temporary disadvantages may have peared. 
fallen upon manual labor, by the introduction of machinery, I On the nigllt of Au�ust 16 I discovered a- small , dark, 
all have been enabled to reap great advantage. The oonclu- almost black spot in the northern hemisphere of the planet; 
sion must, therefore, be that the introduction of new and im- this was in mid-transit with the center of the great spot ; it 
proved methods of production should be encouraged, and is remarkable for being in the northern hemisphere, as that 
that there is no real ground of warfare between manual part of the planet for the past few years has been singularly 
labor and machinery, demagogues to the contrary notwith· devoid of any change whatever. 
standing. -Ne1o York Mercantile Journal. On the morning of August 18, at three o'clock, I again ob-

• , • I • served the dark spot of the 16th, and also the small one of 
Mechanical Progress. July 25 ; and between the latter and the great spot I deteoted 

It is an interesting feature of our times to note the rapid two new ones, similar in appearance. One lay north and the 
progress which has been made in manufacturing ingenuity other south of the narrow band of l ight. The shading from 
and scientific skill in the production of substitutes for expen- the great spot on this oocasion had assumed a definite form, 
sive or scarce raw materials and articles in general demand. It and was in reality a large, faint, but well defined object at-
cannot be controverted that art is fast invading the domain taohed to the red spot, and almost equal to it ill area. There 
of nature. Chemistry is enabling us to replaoe animal and is something remarkable about this shading. " It is  always best 
vegetable dyes, and to form artificial gems or oreditable imi- seen when near the east limb of the planet. At 4h. 1 9m. 
tat ions of them, which, as ornaments, answer every pnrpose. the great spot was in m id-transit-that is, midway aoross 

_Mineral oils replace animal and vegetable ones for illuminat- the disk ; it appeared of a light Venetia:! red color, while the 
ing purposes, and the electric light is slowly superseding the north equatorial belt was a warm purple, with which 00101' 
use of noxious and costly gas. The expensive and danger- also the south band was ti nged. The small spot in the 
ous whale fishery need no longer be pursued, nor the Afri- northern hemisphere was at the same time in mid transit, 
can deadly jungle penetrated for ivory. Tile sea tortoise no appearing almost blaok , and situated on the north border of  
longer lures the ad venturous sailors, nor are the ostriches of the middle one of the three delicate lines crossing the disk. 
the desert hunted at the sacrifice of health and often of life I GREAT SPOT ON mPITER. The shading from the great spot was very diffused and faint, 

Jt�elr These genuine products have been so long in univer- while a slight continuation was running from the east end 
sal use as to

. 
become necessities of our civilization,  unless I

' constantly being produced on his surface, 

.

than has been cre- of the spot. Between the two equatorial belt�, eastward, 
very similar articles can be ingeniously substituted for them. ated by the advent in 1878 of a tremendous " red spot " in was a white glistening spot ; east of this the space between 

Chemistry and science have enabled us to manufacture our the southern hemisphere of the planet. This great marking the two belts seemed filled with light oloudy masses ; above 
own tortoise shell, i vory, and feathers, without the risk of r seems permanent, but how long it will last no one can tell . them the northern band was oleft asunder. I had for seve­
visiting wild ju ngles and arctic or tropical seas for our sup- I It w�ul� not be astonishing news if some fine night it should ral days suspected the existence of the new markings, but 
plies. In addition to the above, the American Oultivator pro- be mlssmg. did not have a fair observation until the 18t.h. 
ceeds to enumerate some of the most successful artificial pro- In October, of last year, the spot was surrounded by a The two draw ings, made with a five inch refraotor by 
.d·ucts whioh are now extensively manufaotured, and which large sea of light extending in all directions, to a distance of John Byrne, of New York, show all the new objeots, and 
takE> the place, to a large extent, of more expensive genuine some five or six thousand miles. The planet then presented will be found pretty acourate representations of the planet ·substances. A half dozen available substitutes for whale- a very beautiful sight, with the great spot like a light red ' at the given epochs. I have so far this year made ten ob­
boue are manufactured . Ivory, so extensively in lIse, is  island floating in a sea of liquid light. A large engraving, servations of the transit of the great spot across the middle 
f!up�rseded by celluloid.. Piano and organ keys, billiard from a drawing made by me last October, in the Engli8h of Jupiter's disk, with the intention of determining the 
_balls, hand mirrors, and handles of knives and forks, are Mechanic, vol. xxx. ,  p. 166, shows the striking appearance planet's rotation. These reoords · will be continued until 
l1early all made of this ingenious chemical substitute for of the planet during that time. Jupiter leaves our evening skies, after which the observa­
ivory. In the imitation of tortoise shell, it is made into This year, as soon as Jupiter emerged from the neighb_or- tions will be reduced, oorreoted for parallax and velocity of 
combs, card cases, napkin rings, and the like ; while the pink hood of the sun �umcient for good observation, the great red light, eto. , so that the planet's true rotation may be de­poral , so popular with jewelers and ladies, is imitated by it object was sought for. It was found to have suffered no termined. I have found the rotation to be, approximately, 
.to perfection. particular change, save that the sea of light surrounding it 9h. 55 ·2m. 

Ostrioh feathers, ever the oourt plumes of fashion, and at one time last year had disappeared. Observing the planet again on the 23d, the small dark spot 
.beld formerly at pri<tes whioh only admitted of their use by I have observed the spot on every favorable opportunity in the northern hemisphere could not be deteoted ; it has, I 
.the wealthy few, are now eolipsed in beauty and durability I this year, and' find'that its length fluctuates slightly, but its suppose, disappeared. The space between the equatorial 
by the ingeniolls hand of skilled manufacture. A compound I breadth remains pretty . constant-about one-eleventh or one- bands was more decided in outline, and the bright spot in 
of silk or celluloid, �pun glass, and other materials is now twelfth the polar diameter of the planet. I estimate its mean the spacing toned down, while the n orthern band was faintly 
so cunningly oombined as to be equally desirable with the cleft as far as the gn�at spot. The belts do not now cross 
genuine ostrich feathers, and very close examination is re- the planet as right lines, but are seell curved away from 
quired to detect the original from the su bstitute. Artificial the large red spot, for the planet is slightly tilted, and we see 
stOlle and marble are made to any extent, actuaily rivaling the more of the north pole than of the so nth. 
prig-illals iu strength, beauty, and durability. Artificial aUza- ED. E. BARNARD. 
rine i� now substituted for the natural product of madder. Nashville, Tennessee. 
It is  not much more than one-third the cost of madder as orig­
inally supplied from the dye-root. We might, adds the editor 
in closing his article, fiud plenty of other similar examples to 
impress the fact of our subject, namely, the rapid mechani­
cal and chemical progess of the times. 

The " Ticker " In Wall Street. 

Joaquin Miller relates the following scene familiar to most 
New Yorkers, but not to those who are less acquainted in the 
ways of this metropolis or the mysteries of Wall street: 

.. I went to a broker whom I had met at the Union Clnb," 
says Mr. Miller, . . and told him what I wanted to learn. He 
kindly took bold of the tape which continually streams out 
from · the ' ticker,' as the little wheel of fortune is called , 
whioh constaotly reoords the rise and decline of stocks, and 
tried to explain all about it .  

" I found it impossible to get interested. There were about 
200 different n3mes of stocks on the list. These were repre­
sented by one, two, or three letters, or figures, or some sort 

81lALL SPOTS ON JUPITER. 

Of abbreviated word that I oould not understand or distin· length to be about 22,490 miles and its breadth 6,900 miles, 
guish, and I was constantly getting con fused. covering a totaL. area of about 154,640,000 square miles, 

.. Around this 'ticker ' .gathered . and grouped a knot of which is equal to three-quarters the entire surface of our 
eager,  nervous, and anxious men: '. Ten, fifteen, or twenty · earth. Its color is a light Indian red. 
at a time would clutch at the tape; as it streamed out with I In observing the great spot one is impressed with the very 
its endless lines of quotations, and mutter to themselves, rapid rotation of the planet, Should we at any tim� observe 
jab her at each other, swear like pirates, drop the tape, and the spot just beginning to appear at the east of Jupiter's disk, 
dash away. Others would dart io , clutch the tape, swear or it will in two hours have passed to the center of the planet, 
chuckle, as their fortunes went, wheel about, give orders to and two hours later will be seen disappearing at the west 
their broker to buy or sell, as they prophesied the future of limb. 
the market ; and so it went on all day from 10 till 3, when The other prominent markings on the planet have been the 
the battle was ended by the fall of the bammer in the Stock two equatorial bands and three delicate narrow lines which 
ExcbanS"· encircle the northern hemisphere. But my desire if! more 

,. � . . . 
Winter Employment for Amateun. 

Under the above heading Mr_ H. Manfield last week 
pointed out one of many directions in which the amateur 
photographer may keep himself profitably employed during 
the winter monthS-profitably in so far, at least, as he is not 
wasting his time. With the permission of the editors I 
would call attention to another branch, and one more striot­
ly photographic, in which the amateur may strike out for 
himself an almost entirely new path-not only without in­
terfering with the course of his summer work, but aotually 
supplementing it, while at the same time he is .. keeping his 
hand in " during the otherwise idle months. 

I allude to the produotion of enlargements-a department 
of photography whioh, so far as the amateur is ooncerned, 
is almost tel'ra incognita. I see no valid reason why this 
should nece8sarily be the case ; but it cannot be denied that . 
It is so, for with, I think, one or two exceptions, I never 
recollect to have seen an enlargement exhibited whioh has 
been the production of an amateur. It may be urged that 
the facilities offered by oommercial enterprise in the matter 
of enlarging are now so great that it is not worth an ama­
teur's trouble to undert.ake the work. This I grant in one 
8ense ; but I am writing for that class of amateur, properly 
so called, who follows photography for its own sake, and 
not merely for the sake of the pictures it enables him to se­
cure. These last. are the rewards which crown his labors. 
The man who buys commercial plates and, after exposing 
them, sends them to be de7eloped, printed, mounted, and 
finished, and is conten t to call the results his own,  is not an 
amateur photographer ; he is merely what is termed in the 
sporting .world, a .. pot-hunter. " 
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The real amateur is he who prefers to do every bit of 

work himself that it is within his power to do. He pre­
pares his own plates, makes his own collodion-and emulsion, 
and would albumenize :his own paper or make his own car­
bon tissue if it were possible on a small scale to equal or 
even to approach the commercial article. I see no reason 
why the amateur of this class should n ot therefore turn his 
atteution to the production of his own enlargements. 

A word, first of all, upon the subject of enlargements. 
What is an enlargement ? or rather, what is the limit to 
which enlarging can be carried without producing an offen­
si ve result ? In other words, is it necessary to carry the 
amplification to the extent which has become so fashionable, 
and of which a few examples are to be seen in the present 
exhibition , though not so many as last year ? I, for one, 
reply at once that it  is neither necessary nor desirable to 
con vert small landscapes (the greater proportion of amateur 
work will be in that line) into pictures of forty inches by 
thirty, or even larger. For one thing, the optical conditions 
under w hich the negative is taken will rarely permit i t ,  while 
the productions are l ike " white elephants," perfectly nseless 
and problematically ornamental . 

If, however, the amateur be content with enlarging up  
to  12  x 10 ,  15  x 1 2, 01' 18 x 16 ,  he will not get beyond the 
bounds of what he can do and dd weU. He may save him­
self a great deal of hard work in taking his negatives, as a 
quarter or 5 x 4 pocket camera will enable him to produce 
12 x 10 or 15 x 12 negati ves w hen enlarged only about three 
diameters-a degree of  amplification which will not overtax 
his optical powers to any very serious extent. Moreover, 
he will be enabled to produce pictures of this or even larger 
sizes at a minimum cost for appa,ratns. 

And now a� to the methods by which these results are to 
be · secured. If a lantern be available-as is generally the 
case in amateur photographic establishments-so mnch the 
better ;  though it is not an absolute necessity, it will add 
much to the convenience of the operator. Failing that, a 
darkened room with a hole cut in the shutter to receive the 
negative or transparency, and fitted on the outside with a 
dead white reflector SElt at an angle of 45°, will replace the 
lantern carrier and render unnecessary the condenser. Two 
upright frames, capable of standing firmly by themselves­
one to carry the lens and the other the sensitive surface­
and a plain table upon which to set them, will complete that 
part of the arrangements. 

The n ext point is the production of ijJ.e transparency. (I 
am presuming that an enlarged negative is to be made.) I 
have produced myself, I think, the best results for enlarg­
ing purposes by contact printing upon slow collodio-bromide 
plates. If the old process with excess of sol nble bromide 
and a simple tan nin or coffee preservative be employed, the 
most delicate and ,  at the same time, brilliant results may be 
obtained ; but the finest preservative of any is albumen ren­
dered slightly alkaline. Carbon tissue gives very good re­
sults in the transparency when it is even in quality . When 
using t.his for transparencies i prefer, after sensitizing, to 
" squeegee "  it on to collodionized glass, and, when dry, to 
strip it off with the fine Rurface of the glass. This secures 
better contact with the negative, which is a matter of great 
importance, and leaves less granularity and unevenness in 
the developed image. Gelatine plates-at least the modern 
rap id ones-are inferior in result. A special plate may, 
however, be prepared, but it is scarcely worth while when 
carbon tissue is so cheap. 

With regard to  the enlarged negative for sizes up to 12 x 
10, I think the ordinary gelatine plate should be used ; bnt 
for sizes beyond that I should prefer paper waxed or not as 
circumstances may dictate. I question, indeed. whether in 
a 12 x 10  print from a paper n egative a snfficien t grain 
would be visible to be noticeable. Two methods of prepar­
ing the paper are open : the first, to coat paper with ordi nary 
gelatine emulsion ; the second ,  to salt and sensitize it as reo 
commended by Captain Abney, the ferrous oxalate devel­
oper being used in  both cases. The operation of coating 
the paper with emulsion will be rendered perfectly easy if it 
be performed in the following manner : Take a sheet of 
glas� (preferably plate) the size of, or a little larger than, the 
required negative ; thoroughly damp the paper to be coated, 
and sqneegee it on to the glass, turning the edges over. 
Blot off the surface water, and, while still damp, pour on 
the gelatine emulsion in the ordinary way, placing the glass 
upon a leveled stand. When set, treat it in every way like 
an ordinary gelatine plate, taking care not to disturb the 
edges of the paper until the whole is thoroughly dry, when 
the gelatino-bromized paper may be stripped from the glass 
in a perfectly even sheet without wrinkles or cockling. 

rbe gelatin ized paper cannot be rendered so translucent 
by waxing as the plain, as it is more difficult to m ake the 
wax penetrate it. The plain paper negative may be soaked 
in hot water after fixing to remove the soluble portions of 
the sizing, and , when dry, the wax will be easily absorbed. 
This  treatment is obviously inapplicable to the gelatino­
bromide paper. 

It will, of·course, be possible to print  direct enlarged posi ­
tives from the original negative, employing in the same Man­
ner the bromized or gelatino-bromized paper and oxalate de­
velopment. In this case it w ill be advisable to add a full 
dose of iodide to the salting bath or the emulsion , as the 
case may be, in order to improve thA tone. The preferable 

. plan, however, according to my idea, is to make an enlarged 
negative. 

In these few lines it is impossible to do more than merely 
sketch out -a plan by Which aml!.teurf;J ·mlly Jilake· thelr own 

J citutific �tUtricJu. 
enlargements with n o  greater trouble than is required to 
produce the direct negatives, if, indeed, as much be neces· 
sary. I hope the matt.er will ·be · taken up by some of our 
more practical amateurs during the approaching season, and 
that we shall hear and see more of my suggestion next year. 
-H. Y. E. Oote.'l1.IJO'l'th, in British Journal of Plwtography. 

... . .  I .  
FELT AND ASlIESTOS COVERING FOR STEAJ4 SURFACES. 

For some time past Toope's covering for steam surfaces 
has been in use in  England, giving great satisfaction and 
receiving the indorsement  of many prominent English en­
gineers. The business of manufa-:turing and selling it is 
conducted there by a limited company located in London. 
In this country Mr. Charles Toope, manufacturing agent, 
having an office and works at 353 East 78th street, New 
York city, is making and introducing the covering. 

The covering is readily applied , requires n o  previous pre. 
paration, and when in place is permanent, being incapable 
of injury by jarring or pounding. It lIas a smooth and fin­
ished appearance, and is said to be mucb more efficient for 
the same thickness of material than other forms of covering, 
and it possesses the further advantage of n ot being liable to 
crack or crumble, a common difficulty with some forms of 
covering applied in a plastic state. . 

l 'ilr.l 
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TOOPE'S REMOVABLE COVERING FOR STEAM SURFACES. 

357 
provision is made for the ready attachment of the horn and 
its removal and replacement w hen necessary. 

Mr. Lorenz  Lebel', of Pacific, Mo. , has patented an im­
proved stock car, arranged in such a manner that . !!tock can 
be conveniently watered and fed without being removed 
from the cars. 

An improved cultivator has been patented by Mr. Addi· . 
son Lupton, of 'froy Grove, Ill. The object of this inven­
tion is to enable plants to be CUl tivated when small without 
covering them with· clods or soil, and when larger without 
cutting off or injuring the roots of the plants. 

,. f • • •  
New Water Supply Cor the City of Oakland. 

Near the summit of the Coast Range dividing A lameda 
and Contra Costa counti es, six or seven miles north of the 
city of Oakland on the Morago Valley road, is situated the 
property known as the Luch's ranch. On this ranch and 
neal' the road above named, a tunnel was started in the side 
hill, about four years ago, with the purpose of prospecting 
for coal. After more than two years of persevering and un­
remunerative labor, for no coal was found , and an expendi­
ture of many thousands of dollars, the company was about 
to withdraw from the field when a last attempt was decided 
upon, and a winze ordered to be sunk from the extremity of 
the tunnel. After a few days' work, instead of striking coal, 
the astonished miners met w ith a stream of water so power­
ful that they had to flee for their very lives ; and planks, 
timbers, wheelbarrows, picks, and shovels were washed out 
of the tunnel with a frightful velocity. The company being 
apprised of the fact, wen t out to see the phenomenon. After 
having tasted the water, ascertained its quality by analysis, 
and determined by further investigation that the extcnt of 
the underground water basin was of considerable magnitude, 
the idea of supplying the city of Oakland with pure water 
originated with the owners of the tunnel. 

They at once sent for Mr. John Graham, an expert in 
waterworks, to have his opinion about the feasibility of sup­
plying the city of Oakland with pure water from the t unn.el. 
Mr. Graham was formerly the superintenden t of the Temes­
cal reservoir. This reservoir with its enormous dam was 
built by Mr. Graham, who also laid the distribntion mains 
clear into Oakland. This Temescal water systePl, a part of 

This covering is made by wrapping a mandrel with as- the Chabot water supply,  having proved a success in every 
bestos, and applying a layer of paper, which is afterward particular, and no accident whatever having happened dur­
wound spirally with an interposed layer of felt, and is finally I i ng the construction of the works, the tunnel company 
wrapped upon itself, forming a stilI exterior coating. as thought that Mr. Graham would be the proper person to take 
shown in Fig. 2 in the engraving. The covering tbus charge of its works, if it was deemed advisable and profit­
formed is cut into convenient lellg'ths, and slit open on one able to erect them. Mr. Graham, moreover, had built suc­
side so that it may be readily placed on the pipe, as shown cessfully a whole system of waterworks .n ear Edinburgh, in 
in Fig. 1. The fastening consists of a series of staples, in- 8cotland, at a place named Dunbar, and also has erected 
serted so as to draw the seam together. For fiat snrfaces waterworks for the village of Worcester, in New York State, 
the covering is made in sheets of convenient size. this country. Mr. Graham, after considerable investigation 

This covering can be removed and replaced wi thout in- of the tUllnel water supply, and of the watershed between 
jury, and may be applied to the pipes whether hot or cold. the summits, w hich is over 10 .000 acres, with many beauti· 
It is extremely light, and is said to be indestructible at any ful springs oozing from the hill sides, concluded that water 
temperature at which steam is used. It is valuable as a enough could be accumulated · there to supply the city of 
covering for gas and water pipes, pumps, and other similar Oakland with its future extensions .lor 40 years to come. 
surfaces, to prevent freezing. Mr. Graham, after mature reflection, proposed a double sys-

This inven tion has been patented in the United States, tem of supply, which is at present under way of being car-
Great Britain, France, and Germany. ried out. The magnificent water coming from the under-

� , • , • ground basin in the tunnel ,  so delightful in its quality and 
MISCELLANEOUS INVENTIONS. coolness, would be carried to Oakland in a separate system 

An i mproved mop-head has been patented by Mr. John of mains to be used for drinking and culinary purposes only. 
K. Collins, of Lebanon, N. H. This invention consists in The water derived from the springs in the hill sides, and 
a novel combination with each other of a mop-holder pro- from the rain shed (the lands here are all rock and gravel), 
vided with a notched or serrated sbank ,  and a mop-head pro- although of as pure a quality as those of the San Francisco 
vided with pivoted spring pawls engaging with the shank. Spring Valley, would be carried in separate mains to Oak-

Mr. Stephen N. Rowley, of Adrian, Mich . ,  has patented land to serve for laundry purposes, washing carriages, and 
an improved ruming attachment for sewing machines which irrigation, and also for the extinguishing of fires occurring 
will allow the goods to exten d  at either or both sides, and in the city. 
thereby permit a wider range of work than is possible with These last waters would be kept in a gigantic reservoir, 
ruming attachments for under-feed machines as heretofore formed by a dam 150 feet high, erected at a place in the 
cOIistructed. canon 725 feet above the grade of Oakland. As the waters 

Mr. Frederick Diffany, of Newark, N. J. , has patented an of this reservoir w ould be conducted directly to tbe city in 
improved ornament to be used in the manufacture of j ew- a 16-inch main pipe, it is expected that the pressure would 
elry, so constructed that it may be made or bonghtin strips, be such as to need no fire engines in case of fire to throw 
cut into pieces of suitable length, and applied to the jew'elry the water on to the highest building possible. This, it is 
to be ornamented. expected, would be a great saving to the city, and tbis alone 

An improved self-hiking hand stamp has been patented by would be a feature to commend it highly to the favor of the 
1I<lessrs. Thomas Keith and Andrew Philp, of New York inhabitants of Oakland. Mr. Graham has commenced tbe 
city. The invention consists of a die plate guided by verti- construction of the work in earnest, and has been actively at 
cal slots in the standards of the frame of the stamp, and piv- work building a cement and brickwork reservoir to receive 
oted to arms rigidly attached to a transverse bar attached to t.he pure waters from the tunnel as they flow out of it. This 
the handle, which die plate has a fork on the lower side, reservoir, or kind of filtering basin, is intended to catch any 
embracing a stud or pin attaclied to:---a rod provided with a gravel or small stones that mIght be kept in suspension 
symmetrically beveled guide plate, and fitting into a re- throngh the velocity of the tunnel waters. These on leav­
ceptacle containing a spring, which forces the guide plate ing the basin will be carried through a 12-inch pipe into a 
forward against the gudgeon of the die. reservoir built of masonry and cement, situated near the 

Mr. Alfred Beard, of Cincinnati, Ohio, has patented a Deaf and Dumb Asylum, opposite Judge Garber's place. 
w rench baving a circular eye _ in its head for the reception rhis reservoir is 430 feet above the level of the city of Oak­
of a pipe or nut, the head being traverse.d by a . slot through iand, is 150 fe�t in d iameter, 60 feet deep, and at Ii distance 
which an adjustable tapering toothed key is en tAred to any Of 4 miles from Oakland. 
desired extent to press upon and hold the pipe or nut. The grading for a ·line of pipes leading from the filtering 

An improved sawmill dog has been patented by Mr. EI- basin to the reservoir is .  being dug along the side hills, and 
wood Bennett, of Kokomo, Ind. The object of this inven- will soon be ready for the laying of the pipes. Soon after 
tion is to furnish dogs for sawmills, so constructed as tn hold this work is performed, and while laying the pipes to con­
the timber fil1nly while being sawed, and which may be duct the tunnel water to Oakland, the erection of the im­
easily raised from, lowered to, and forced into the timber. mense dam across the canon will be commenced. We ex-

Messrs. Oren Rubarts and JollD J. Dllbruille, of Albany, pect at some future day to publisb in this paper, illustrated 
Orego-n, has patented It saddlechorn made of malleable i ron , with plans and profiles, the whole scheme of the Summit 
and provided with lugs extending downward on each �ide waterw(}rks, to serve as instruction to the intertor {'owns who 
and toward the front and rear of the saddletree, whereby have not the good fortune of having at band snch a practi. 
both the horo and tbe tree are braced and strengtbened, and cal man as Mr, John Gt'ltham;-Miiling ana Sdc'/l,tijk Pre88, 
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PULPING MACHINE. 

The engraving represents a machine for washing. beating, 
pulping, grinding, ragging, disintegrating, shredding, mix­
ing, or preparing the various materials and fibrous sub­
stances used for making paper pulp and for other like pur­
poses, or for grinding colors, dyes, paints, and other mate­
rials. 

The invention consists in a roll or disk provided with bars 
or ribs on one face, and fitted for revolution with in a cham­
ber at the end of a cistern or trough. The 
inner surface of the chamber is also faced 
with bars, between whieh and the bars on 
the disk the material is ground. The revolv­
ing disk is fitted with lifters at its outer edge, 
which act to carry the material around in 
the chamber. 

This invention was lately 'patented by 
Messrs. E. B. and J. Cooke, of London, and 
Mr . . G. Hebbert, of Richmond, England. 

.. ,., . 
Poisoning iroJU quassia. 

or are produced by art, the most suitable' for our purpose is 
pure carbon in the form of tinder. On the other hand, when 
we want a crucible that will bear.without taking fire the 
flame of the hottest furnace, we make it of pure carbon in 
the form of plumbago. 

The wax mould of the electroplater is a non-conductor of 
electricity, and is, therefore, necessary to cover its surface 
with some good conducting material ; it is found that the 
best material is finely pulverized plumbago ; but this same 
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Enemies of the Wheat Plant. 

BY REV. C. J. 8. BETHUNE. 
[Read before the Dominion Agricultural Commission.] 

The most· destructive insect pest to the wheat crop is the 
wheat midge, or Oecidomyw, trit£ci, which had been fir.st ob· 
served in America in 1820, when it was discovered in the 
State of Vermont, having been imported, like most of our 
destructive insects, from Europe. It spread with great 
rapidity over the Eltstern and Central States and Canada. 

and in. 1856 the loss to Canadian agriculturists 
from its ravages was estimated at $2,500,000, 

It is a very rare thing to h ear of poisoning 
from quassia, so often used as a bitter tonic, 
although the fact is  known that it possesses 
some narcotic properties. The Lancet re­
cords a recent case of poisoning from an over­
dose given  in the form of an enema. As no 
antidote has been puhlished, it may be of 
interest to state that the remedies used in 
this case, and which proved effectual, were 
powerful stimulants, such as ether, sal vola­
tile, and brandy, aided by hot-water applica­
tions to the feet. The pupils were strongly 
contracted, and the symptoms exhibited ap­

MACHINE FOR PULPING AND GRINDING FIBROUS JiATERIAL, 

while in the following year, 1857, it was cal · 
culated that $8,000, 000 bushels of wheat were 
destroyed in the Province of Ontario alone. 
From that time up to 1868 i t  continued to be 
very destructive, but since 1 869 it had been 
almost unknown. It is probable that the 
checking of the midge plague was due partly 
to a paraSite which preyed upon the insect 
itself, and. which was well known in England 
and the countries of Europe, though owing 
perhaps to its extreme minuteness it had never 
been detected in this country, and partly to 
the general introduction of what were known 
as midge proof varieties of wheat. Some of 
these varieties resisted the midge on account 
of the hardness of the envelope which inclosed 
the kernel, and some on account of their ma­
turing either before the midge became formid­
able, or after it had ceased to be so. The 
midge resembles the Hessian fly in  appear­
ance, the main difference being that the color 
of its body is yellow, while that of the Hessian 
fly is black. It freqnents the ripening ears ' of 

peared to somewhat resemble those following poisoning by 
opium. 

element when �rystallized, as in thc diamond, is the most 
perfect of all non-conductors ! 

• ' .  I • Carbon in one state is as soft as lampblack, in another it 
IMPROVED STONE CRUSHER. is the very hardest substance know n ; in one it is brilliantly 

The engraving shows in perspective and in vertical sec· transparent, in another it is perfectly opaque ; in one it is 
tron an improved stone crusher lately patented by Mr. S. the most costly ornament in the crowns of kings, in another 
L. Marsden, of New Haven, Conn . ,  and now being manu- it is shoveleQ out of the way as worthless ! 
factured by the Farrell Foundry and Machine Company, of . In all these changes in the condition and properties of car­
Ansonia, Conn. It possesses several points of novelty bon no law can be discovered, with the single exception that 
which are shown in the small sectional view. The machine the temperature at which various kinds of charcoal will take 
is driven by an engine secured to one side of its heavy I fire are in fixed relation to the temperature at which the 
frame, and connected directly 
with its sh'lft, thus avoiding 
the friction and the expense 
of belts or intermediate ma­
chinery. 

The jaws in this machine 
do not differ materially from 
those of other machines of 
this class, but the mechanism 
for operating them is mate­
rially improved. The mov­
able jaw, A, receives its mo­
tion through a toggle from 
the lever, B, which is ful­
crumed in a beveled block 
suspended from tbe top of 
the frame, and backed by a 
wedge that may be drawn up 
m ore or less to compensate 
for wear and to adjust the 
working distance between 
the movable jaw, A, and the 
fixed jaw. Thc beveled face 

.of the wedge is concave, and 
the adjoining face of the fnl­
crum block of the lever, B, 
is made convex to render the 
block self-adj usting and af­
ford a uniform bearing for 
the lever, thereby avoiding 
breaks due to bringing all of 
the strain upon a small sur­
face. 

The pitman, C, is made in 
two parts, adjustable by a 
screw, so that the length may 
be varied and at the same 
time the rigidity of the pit­
man is maintained. 

Tocompensate for wear the 
parts of this pitman may be 
partly unscrewed from each 
other, and when the worn 
parts of the crusher are re­
newed the pitman may be 
shortened by screwing them together. 

This machine is on exhibition at the Fair of the American 
Institute, crushing hard bowlders and cobble stones with 
perfect facility. 

MARSDEN'S STEAM STONE CRUSHER. 

several kinds are prepared. This is of the utmost importance 
to the manufacturers of gunpowder ; they have caused it to 
be investigated with great care .-Monthly Magazine, London. 

.. . . . . 
The machine is provided with a pulley so that it may be The Improvement oC the Mississippi Blver. 

driven independently of the engine should occasion re- The Mississippi Valley Interstate Convention , having for 
quire. And on the other hand the engine may be used to its object tbe improvement of the navigation of the Missis­
drive other machinery by disconnecting the stone crusher sippi .River and its tributaries, was orgallized at New 
pitman. Orleans. November 17. The officers elected were : Hon. ... t . . .. 

Charcoal. H. F. Simrall, of Missiasippi, President, with vice-presi-
If we wish for some substance which will catch fire dents from Louisiana, Missouri, Kentucky, West Virginia, 

from the smallcst spark, w e  find that among thousands Pennsy]van;a, and Ohio : Secretaries, H. Dudley Coleman , 
Qf bodies, simple and compound, tb&t exist in nature John Henderson, James N. Scuddy, and T. WbllortOll Oollens. 

the grain,  and Jays its eggs in the blossom of the wheat. As 
soon as the larVal are hatched they begin to fecd upou the 
juices of the grain, causing the latter to gradually shrivel 
up and become useless. When the period of the ripening of 
the grain arrives, the midge descends into the earth, remain­
ing there throughout the winter. In the following spring it 
emerges into the pupa state, and in the moIfth of June be­
comes a perfect iusect. It is fond of moisture, and therefore 
likely to be found in low-lying Jands. or lands not thoroughly 
drained. 

The  Hessian fly, or Oeeidomyia destr uctor, is of older stand· 
ing on this continent than the 
midge, its first appearance in 
America being about the year 
1776. It was first observed 
i l l  Ontario in 1846, and since 
I hen has been a very familia.r 
inBect, though its ravages 
have not been serious of late 
years. Although the insect 
is very similar to the midge, 
its mode of attack is entirely 
different. It appears first lU 
the fall of the year at the 
roots of the plants, lays its 
eggs, and the larVal are 
hatched out and remain in 
the earth all winter, the brood 
appearing in the spring. 
'I'here is a second brood in the 
spring which attacks the 
stalk, and it is upon this por­
tion of the plant that the 
Hessian fly is most common ly 
observed .  There are happily 
a number of parasites which 
prey upon this pest, the chief 
being a species of apis, ich­
neumons of various kinds, 
and probably some of what 
are more properly termed 
bugs. Spring wheat is not 
so much affected by this pest 
as fall wheat, as the grain 
ripening the same season in 
which it is sown affords no 
place for the larvre to hiber­
nate during the winter. This 
fact would point out as a 
remedy for the Hessian fly 
the abandonment for a time 
of the cultivation of fall 
wheat, and the substitution 
of spring wheat. Anoth�r 
remedy wonld be the sowing 
of fall wheat as late as prac­

ticable in the fall, in order that the larVal might not find the 
plant sufficiently advanced for its attacks at the root before 
the w inter sets in. Thorough cultivation would also aid in 
lessening the damage done by th is pest, as the stronger and 
more healthy the plant, as a matter of course, the less it 
would suffer from the ravages ·of tbe fly. 

The chinch bug, or Mieropus leucopterus, might be called 
the most powerful insect foe of the United States agricul­
turist, but it has never been known to be destructive in Can· 
ada. Our proximity to the States, however, renders us lia­
able . to an invasion by this plague, and there is nothing ex­
cept a slight difference in climate that would warrant the 
belief tbat H would not tbrive iu this country. It is aU iu. 
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sect that requires heat and dro�ght, to long-cont.inued spells I 
of which the Western States are much more subject than the 
older provinces of Canada. There is, however, great dan· 
gel' of its importation from Minnesota into Manitoba, where 
the climatic conditions are very similar. It has been seen 
in Canada, and in 1866 the writer puhlished a description of 
it in the Oanada Farmer, from specimens which had been 
forwarded to bim from Grimsby. It attacks other grains 
besides wheat, and like many other insect pests, it is hiber­
nating, existing throughout the winter in its perfect state. 
In the Western States, where it is abundant, there are a great 
number of broods during the year. One of the remedies 
used is the application of wator. A heavy thunderstorm 
during the seasons of its ravages b worth millions of dollars 
to the farmers of the Western States. It attacks the heads 
of the grain, clustering round them, and extracting their 
juices by means of its proboscis. A number of the larger 
carnivorous insects prey upon this creature, such as the lady­
bird, the lace-winged fly, and the syrphus fly. 

The same parasites are useful in this case as in the case of 
the grain fly, or Aphis avenal. This lattllr belongs to the 
widely distributed family of aphidaJ, or plant lice, which 
were so destructive to flowers grown in conservatories, win­
nows, etc. , and which were consequently well known to 
everybody. The ravages of the grain aphie were never so 
serious as to give any cause for alarm, though in 1 'l6 l it was 
quite a plague to the farmers of the Province, but it had n ot 
been very destructi ve since. Its diminution was attributa­
ble to the parasites which he had already mentioned as prey­
ing upon this insect in common with the chinch bug. Thun­
derstorms also wash off and kill large quantities, as they have 
no means of regaining their pOSItion on the plant. 

The joint worm, or lsosoma horder, is especially injurious 
to barley, but it is not common in America, though in 1866 
and 1867 it was somewhat prevalent in Ontario. It attacks 
the grain near the second joint, and the result of its work is 
to raise a gall or excrescence somewhat like a joint, hence its 
name. It does not attack tbe ear. The best artificial mode of 
deal ing with it is to bu rn the stubble of the grain infested byit. 

The army worm, Hencania unipuncta, is much more com · 
mon in the United States than in Canada, and receives its 
n ame from the fact that it assembles in large numbers when 
its food is exhausted in any particular locality, and moves 
away in search of fresh supplies. New Brunswick was lately 
visited by this pest in such numbers as to put a stop to rail­
way trains through the quantities slaughtered on the tracks, 
but they have never yet visited Ontario in anything like con­
siderable numbers. A good way to meet this approach is to 
dig a deep trench and allow them to accumulate in it, after­
ward covering them with straw or shavings and setting the 
trench on fire. A number of parasites both of the ichneu­
mon and beetle kind prey upon the army worm. 

J titutifit �tutritau. 
THE GLUTINOUS SALAlIANDER, 

BY O. PEW SEISS. 
This batrachiall (Plethodffn glutinosus (Green), Baird), 

which is known by some authors as tbe viscid salamander, 
can be distinguished from our other salamanders by the fol­
lowing characteristics : Head oblong, not as broad, short, 
and rounded in front as in the amblystomas ; form rather 
robust for the genus (the amblystomas are generally mncb 
stouter) ; tail cylindrical ; limbs short and rather stout, with 
the inner toes ijmall, but distinct. There are 14 folds in the 

THE GLUTINOUS SALAIIANDER,-(Plethodon gluti'fW8U8, Baird.) 

The "wire worm, or Agriotes mancus, is sometimes very 
troublesome to wheat. It receives its n ame from the fact 
tbat it is a long, slender grub ; it attacks the root of the plant 
underground, and is consequently seldom observed by the 
farmer. It is sometimes seen in plowing, and where it is 
observed, a good plan would be to have children follow the 
plow and gather the insects up and destroy them. Turkeys 
and ducks also eat them. 

THE GURAllI. 

The gurami (Osphromenus o{fax or T1'ichopodus mentum) 
attains a length of from 6 to 7 feet and a weight of about 

skin (costal plilXlJ) on the sides of the body between the 
sboulder and the groin ,  wbile tbe red-backed species (P. 
erythronotus) bas 16 to 19. Tbe general color is black, some­
t imes with a violaceous tinge ; the throat and abdomen are 
generally paler in color, with a whitish band across the 
throat fold. The head; body, and legs above are sprinkled 
with white or bluish white dots and small spots, most llume-

25 lb. The back is brownish­
red in color, and the abdomen 
of a silver color, with brown 
spots, and dark brown-red 
stripes pass from the back to 
the abdomen of tbe fish. 

The fish originally was an 
inhabitant of Chinese waters, 
but was taken to Java, Bun­
da Islands, etc. , on account 
of the good quality of its 
flesh. It lives on potatoes, 
salad, bread , rice, beans, 
wormg, raw and cooked 
meu.t, small fishes, and frogs, 
ann in fact will devour al­
most anything. 

The male fish builds a nest 
among the plants of the pond, 
in about five to six days, and 
the female lays in it from 800 
to 1 ,000 eggs. 

As the gurami is very easi­
ly acclimatized it might with 
advantage be introduced into 
our ri vers, it being very 
hardy and easily fed, and its 
flesh is of a very good 
quality. 

THE GURAMI -( Osphromenus olfax.) 

rous on the sides, the spots generally disappearing balf way 
Mr. Jobn H. Salter, of St. Mary's, Pa. , has patented an down the tail . Beneath spotle�s, excepting the lower jaw 

improvement in magazine firearms, which relates to tbat and throat. Total length (our specimens) 3),f to 5/11" inches. 
class of breech-loading firearms, particularly magazine We have not been able to find this salamander near Pbila· 
arms, wherein the breech·block is moved longitudinally delphia, or in parts .of Montgomery and Chester counties, 
back and forward by means of a lever ; and the objects of nor portions of Camden county, N. J. It is, however, to 
the invention are to obtain a direct and solid resistance be met with in many parts of our State. It does not appear 
against the breech-block when closed and to p@nnn rapid in Prof. Verrill's catalogue of tbe batrachia of Maine, and 
loadios- and tiring with the gun at the shoulder, _ Prof. Allen says it is not common in Ma5sacbusetts. Dr. 

359 
De Kay calls it the " blue-spotted salamander," and includes 
it  in the fauna of New York State. 

Ralph W. Seiss furnishes me with the following remarks : 
The glutino8Us is rightly named, for unlike other urodelans 
of my acquaintance, it is covered with a glutinous slime, 
which, when brougbt in contact with the hand in capturing 
the animal, leaves an adhesive, albuminous substance upon 
the fingers, which is somewhat difficult to wash off. While 
iii Hunterdon county, N. J. , this summer, I collected six 
individuals. They were all, with one exception , captured 
under rotten logs, one being foun d  in the center of a log 
which was sufficiently decayed to be readily hroken to 
p�ces. The�e specimens w ere very lethargic  and inactive, 
much more so than even the red·backed salamander, allow­
ing themselves to be captured without making any effort to 
escape or to bite. When placed in the water, this species, 
like the P. erythron otus (red-backed), becomes very l i vely, 
doing his best to escape from the seemingly unw elcome ele­
ment. I, h owever, obtai ned two of my specimens within a 
yard of the water. I captured several of this species, tbe 
red-backed and the gray variety of the red- backed (P. cine-­
reus), in tbe immediate neighhorhood of each other. In one 
i nstance, I found a glutinous and red-backed salamander 
under the same log. I know nothing in regard to its breed­
ing habits. Prof. Cope, however, says it probably never 
enters the water, but its eggs arc hatched in damp places on 
land . '  

I have placed beside the salamander a cloak· bearing longi 
corn beetle (Des7ftoce?'us cyaneus, Fabr. ). It is a handsome 
species, being of 'a deep blue color, with purple reflections, 
and the anterior portion of tbe wing covers (elytra) orange­
yellow. It is found in June and July upon tbe common 
elder (Sambucus canadensis, Lin. ), and its young bore into 
and feed upon the stems. I have never known it to be 
injurious to other plants. 

A New LeaC-Cuttlng Ant. 
BY REV. G. K. MORRIS, VINELAND, N. J. 

At Island Heights, a new summer resort on Barnegat 
Bay, N. J. , I have found a new leaf-cutting an t. That i t  
belongs t o  the Attidm i s  the opinion o f  both Dr. McCook 
and Mrs. Treat. It has tbe rugosity on the head which 
characterizes Dr. McCook's Texas cutting-an t, ano resembles 
it in so many other particulars as to leave no doubt of their 
relationship generically. This, however, is much smaller, 
being not much more than an eighth of an inch in l ength. 
Like other leaf·cutters it carries its burden on the top of its 
head and along the back. A row of tbem marching in 
single file, each carrying a piece of the fine needle-like leaf 
of tender pine seedlings, suggests a file of soldiers armed 
with rifles. It is an amusing sight, and provokes a smile. 
Sometimes the leaf carried is twice as long as the ant. I 
have seen them gathering only one otber leaf besides the 
young pine leaf, namely, from cow wheat (Melompyntm 
americanum). Of this plant they gatber also the petals. 
They make relatively very large cells, of the general shape 
of a coffee cup, and from two to four inches in diameter. 
The nests examined were in fine white saud, but the cell 
walls were made very firm and smooth. In several instances 
the walls were lined with what may be called a curtain of 
sand, of different color, tbe particles of wbich are held 
together mysteriously, and the whole suspended against the 
walls of the cell . This curtain is readily removed, leaving 
tbe bard, smooth wall with its original finish, showing clear· 

ly tbat after the form&tion of 
the chamber and the comple­
tion of the walls, tbe yellow 
sand had been brought up 
from a lower stratum, from 
two to three feet down, and 
worked into a loose drapery 
of hitherto unheard of tex­
ture. Dr. McCook assures 
me that after t he pupa state, 
ants cannot make web. It 
may be in a sense true, but 
certainly these ants use a fine 
white filament, for which I 
know no otber name ihan 
web. 

The leaf cuttings are manu· 
factured into a porous, spongy 
material , which becomes 
crisp when exposed to tbe 
ail', and in wbich the you ng 
ants are reared. I have usu­
ally found tbis material either 
on the bottom of the cel l or 
chamber, or else filling the 
same loosely from top to bot­
tom. I was not prepared, 
therefore, for what met my 
eyes in the last chamber ex­

amined. Cutting away the side cautiously, I gained a 
view that surprised me beyond expression. I could have 
doubted my own eyes, if such a thing were possible. The 
material descrihed above, made of leaves and other matter, 
was suspended from the roof of a cell three and a balf 
inches higb and wide, extending nearly to the pebble-covered 
floor. The arrangement was like that of the comb in a 
beehive. There were three combs, or layers, each shorter 
t han that by its side, These were full of small, uregulal' 
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pockets, so made as to take advantage of all the material ' crags rising 500 or 600 feet above, the beholder is enraptured quired to drive the engine to tbe useful work can be greatly 
used; but not evenly ar!'anged side by' sfde. Each pocket i with the view. At one point the canon narrows into an reduced. 
had been completed by i ts�lf and without reference to tho�e I awful gor�e, apparently but a few yards wi

.
de and nearly Wbile no obe is more willing than myself to acknowledge 

about it. They were desIgned for the young ants, but lD 1 1 ,000 feet lD depth, between almost perpendIcular walls of the fact that many results of theoretical investigation can­
this case were empty. I "am persuaded that this comb, if I I granite. Here a high point of granite has to be tunneled, not at once be realized, I still believe that .much room foJ' 

. may so call i t ,  is  made of the partially masticated cuttings and in this tunnel the rock men are at work drllling and improvement in the construction of the steam engine re­
bound together with web-like filaments. Washing a little blasting to complete the passage, which is now open to I mains, and that the road which we must follow will be 
of it in alcohol and placing it under the glass, I distinctly pede�trians. The frequent explosions of the blasts echo and marked out by theory. 
saw white web compietely covering some of the particles.- re-echo among the mountains until they die away in the dis- I would ask those who have read my article in the June 
American Entomologist. tance. Looking down the valley from the tunnel, the scene number, to do me the favor to also read a paper entitled 

.. , • , .. is one never to be forgotten. The lofty precipices, the dis- " The Limitations of the Steam Engine ,"  in the August 
New Phototype Process. tant heights, the fan tastic monument s, the contrast of the number of the Journal of the Franklin Institute, in which 

At the last meeting in Paris of the Society for the En- rugged crags and the graceful curves of the sil very stream will be found a continuation of the discussion. 
couragement of National Industry, a communication �as beneath them, the dark green pines interspersed with poplar Regretting that so famous a theorist on the steam engine 
received of a process discovered by M. Lenoir, for produc- groves, bright yellow in their autumn foliage, that crown should have entirely rejected all theory, and requesting as a 
i ng engraved plates from negatives photographed ·from the neighboring summits-height, depth , distance, and color special favor that you will permit me to be heard in defense 
nature. -combine to constitute a landscape that is deetined to be of my theories, I am, very respectfnlly, 

The inventor illustrated his process before the council, painted by thousands of artists, reproduced again and again WM. D. MARKS, Ph. B. , C .E.  
preparing plates serving to show different styles of  en- by photographers, and to adorn the walls of innumerable Whitney Prof. DYll. Eng. , University of Pennsylvania. 
graving, which were distributed among the audience. parlors and galleries of art. �eyond the tunnel for a mile .. , • • .. 

M. Lenoir himself descrihes hiS process as follows : or more the scene is even more picturesque, though of less Grape Vine Oil. 

" Until now ,  in order to obtain these negatives, a print extent. The traveler looks down into the gorge and sees To the Editor of the Scientific American : 
was made in fatty inks by Poitevin's system. An impres- the stream plunging in a succession of snow-white cascades In the SCIENTIFIC AMERICAN of October 16 I find an arti-
sion was taken upon a sheet of transfer paper, which was through narrow cuts between the perpendicular rocks. cle on " A New Oil from Grape Vines," in which it IS said 
placed upon a metal plate ; after submitting it to the action that M. Laliman, a French savant, has discovered that there 
of acid, it was inked several times under water. All this can be distilled from American vines an oil having the pro-
was diltlcult as well as nncertain . I have 80ught a means (!$llrrt�plO'udflU,f. perty of remaining fluid at 8° Fah. , while other oils congeal 
of operating directly upon the plate, without mkin!;', and in at or above 27760. The oil is recommended for use in 
this manner I set to work : 'rhe Expan'!ilon or Steam. watches. etc. 

" I  lightly coat a metal plate with albumen mixed with To the Editor of the &ientific 4merican : M. Laliman's alleged discovery has been known for more 
bicbromate and carmine ;  this last is used not ollly as a dye, than a century. As early as 1 770 oil was made from grape In the SCIENTIFIC AMERICAN for N ovem bel' 20, 1880, there but it assists in the l ifting of the film , on account of its so- seeds in Italy and France. In 1800 there was a factory at appears an article referring to my paper in tbe June nnmber lubility in ammonia. Gamboge and various resins answer Olby which bad existed from time immemorial. Other fac-of the Journal of the Franklin Institute, in which Prof. R. H. the same purpose almost as well. tories existed in Bergamo, Italy, in  1770 ; in Rome and in Thurston quotes from a letter from an unnamed correspond-" The nse of carmine is in the stripping .off of the mass, the vicinity of Ancona before 1782 ; Naples, 1818 ; Germany, ent, who asks, " Wha.t is really the proper point of cut-off in because, the exposure taking place upon the upper surface, before 1787. steam engines to give maximum economy in dollars and the carmine draws the albumen with it, more or less, ac· cents ? "  In the south of France, where the grape-oil indu,try is 
cording to exposu re. Prof. Thurston himself says, " No theoretical determina- carried on, from ten to fifteen per cent of oil is obtained, the 

" When the film is stripped off, an ima.ge remains fOl1ned tion of the proper point of cut-off has ever been made that is oil being better and sweeter than nut oil, and remaining 
of albumen, in itself unable to resist the action of acids: fluid at a lower temperature. It is used in lamps, and gives of any service t o  the engineer. " It mnst, therefore, be rendered ill soluble. There are two a brI'"ht ll' ght wI'thotlt odor or smoke After first giving the rule for the point of cut-off as <> • , • 

ways by which this may be effected ; one is to canse the In extracting the oil from the grape kernels, the  refuRe 
albumen to ahsorb a solution of gum lac, dissolved in hot E = � Vp, Prof. Thurston quickly invalidates his rule by left after distilling brandy or making verdigriR is dried 
water with borax ; the other, and that which I prefer, is to saying, " Sometimes an engine· is found to give maximum and ground fine in an ordinary mill, the yield of oil being 
plunge the plate, once stripped, in a solution of bichromate economy when expanding fifty per cent more ; that is, in direct proportion to the fineness of the grinding. 
of potash, then drying at the heat of about 1200 • The albu- E = % VP-:-" Some manufacturers first press without heat, obtain ing 
men has by this means acquired the required resistance Am I not right in saying that Prof. Thurston is trying to about 5 per cent of oil ; afterwards the �tuff is heated and 
to the action of acids. The plate has now to be en- give a definite answer to an i ndefinite question, and doing pressed with a yield of 10 or 15 per cent more oil . The oil 
graved to give it a grain according to the amount of ink it  some pretty wild guessing in the effort ? is of a light yellow color, and in course of time obtains a 
should take up. Upon the unabsorbent and stripped plate a " Economy in dollars and cents " covers both economy in density of 0 '9202 at 590 Fah. , and solidifies at about 3° Fah. 
fil m is spread, consisting of a solution of bitnmen of Judea the cost of making and running the engine and economy of M. Laliman errs in recommending this oil for watches, for 
and turpentine mixed with carbonate of lime. When steam. The article in the Journal of the Franklin Institute although it  does not congeal so soon as other oils it becomes 
plunged in acid, carbonic acid is liberated ; it forms tiny referred only to economy of steam. . viscid and ranCid when exposed to air. Grape oil saponifies 
canals through which tbe acid attacks the metal more or It is, I think, acknowledged by all that steam should be readily, but the soap lacks hardness and den8ity. . 
less quil)kly, by reason of the thickness of the albumen. used dry 01' superheated ;  if steam is not given to the engine Black grapes contain much more oil than white grapes. 

" But if strong acid be employed, the minute canals would in such form proper means should be adopted to make it so. The kernels of grapes from vines in full vigor yield more 
be soon destroyed ; I therefore use acid liquid. composed of Any attempt to deal with or answer questions referring to oil than those from very young or very old vines. In 
water acidulated with nitric and oxalic acids and alum. il l -devised 01; imperfect apparat.us can only result in failure. France the vines of Roussillon , Aude, and Herault give the 
A n oxalate of the metal is then formed on tbe sides of the It is possibl� to obtain eitlier dry or superheated steam, and most oil. In general black grapes produce from Hi to 18 
canals, and causes them to adhere to the plate. The texture I think I was fully justified in so assuming. ' . per cent of oil ; white grapes, 10 to 14 per cent. , It is pro­
of the etching is more or less fine according to the length of The remaining assumption made was that the curve of bable that .American vines, especially those of Californ ia, 
time the albumen is allowed to absorb the acid . Minute expansion of steam is approximately an eq'uilateral ltyper- I y ield more oil than French vines. In the sou th of France 
hillocks remain in form of microscopical obelisks. bola. It was not pretended that it was accurately such a 25 pohnds of kernels are allowed for 25 gallons of wine. It 

. .  In this state the plate is fiDished ; It requires only to be curve. is easy to estimate the quantity of oil that is annually l ost 
dried ,  and is  ready to be printed from immediately. No The precedents both among writers on and practitioners in grape producing countries. TH. FLEURY, 
prel iminary preparation  is necessary, as the whole operation of steam engineering warranting snch assumption are too Directeur de I 'Huilerie de Bacalan. 
may be conducted in three hours. " numerous to mention. Bordeaux, France, Oct. 22, 1880 . 

.. , • • .. The work done by the steam can be divided into two 
A Railway In the Roeky Mountains. parts : first, that necessary to keep the engine running ; and, Present Population o f  the Earth. 

A correspondent of the Denver Times, describing the ex- second,. the useful work delivered outside of the engine. Volume VI. of Behm and Wagner's Bevolkel'ung de'}' El de, 
tellsion of the Denver and Rio Grande Railway from Cone- These two quant:�ies may bear any .ratio t? each other, and , just issued, gives a mass of well-digested information on 
jos westward toward the San J uan country, gives these do v�ry greatly, even m two engmes bUll�, from the same

, the area and population of the countries of the world.  The 
picturesque bits. He says : drawmgs and made from the

. 
same patterns. ! areas of Europe, Africa, America, Anstralia, Polynesia, and 

For miles the railway curved among . the hills, keeping The user of the steam englDe natura�ly rega�ds. the useful 
I 
the Polar regions have been carefully recomputed , and as 

sight of the plains and catching frequent glimpses of the work only, but eC{n�omy or steam ,  conSIdered m Itself, does
! the results differ in many instances from statements usually 

village. Its innumerable windmgs along the brows of the not 
.
reqUlre a conSIderatIOn of these two forms of work I found in onr handbooks, we give an abstract of these new 

hills · seemed, in mere wantonness, as loth to abandon so apart from each other. . . . ' figures : 
beautifnl a region . Almost imperceptibly the foothills If, now, my assumptIOns that steam can be delIvered m a : Area in sta. sq. m. Inhabitants. 
changed into mountains and the vallcys deepened into canons, dry or superheated form and that in being expanded its I Enrope (exclusive of Iceland and Novaya 

and winding around the point of one of the mountains it curve of pressure is app;oximately (that is, with sufficient i ASia���:.I�: : : : : .  : : : : : : : : : : : . : : : :  : : : : : : .  l�:�t�:�� 
found itself overlooking the picturesque valley or canon of exactitude for practical purposes) an equilateral hyperbola, II Afric�. . . . . . . .  . . . . . . . . . . . _ .  _ _  . . . . . . . 1 1 ,548.355 

AmerIca . . . . . . . . . . . . . . . _ . . . . . . . . _ _  . . . . .. 14,822,471 
Los Pinos creek. Eastward was the rounded summit of the then is my result and rule-that the most economical point of i A ustralia and Polynesia . . . . . . . . . . . _ . . . .  3.457,126 

315.929,000 
834 707,000 
205,679,000 

95,495,500 
4,031,000 

82,000 .iF f'. • that f:  t ·  .f' the t lee det I Polar regions . .  . . . . . . . . . . . . . . . .  _ . .  . . . . 1,745,373 great mountain of San Antonio ; over the nearest height cut-o.u J or a steam eng�ne �8 rae wn oJ 8 1'0 er-
could be seen the top of Sierra Blanca, canopied with per- mined by dividing the a1Jsolute back pressure by the absolute in- I Total . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  52,532,394 1 ,455,9"3,500 

petlial clouds ; in front were castellated crags, art-l ike monu· iti'l l pressure--an unavoidable deduction, and It only re- i If these figures a.re correct, the ocean covers 1 44, 364,860 
ments, and stupendous precipices. Having allured the rail- mains for the engine builders and experimenters to realIze square miles, or 73 '31 per cent of the eartb 's surface. The 
way into their awful fastnesses, the mountains seemed de- the conditions placed as nearly as possible in order to ob- most populous towns in the world are London (3 , 630, 000), 
termined to baffie its furtber progress. But it was a itrong tain the greatest possible economy of steam. I do not say in Paris (1 ,988,806), New York (with suburbs', 1,890,000), Can-
hearted railway, and, although a little giddy 1 ,000 feet above the cost of building the engine or of keeping it in repair. ton ( 1 ,500, 000), Berlin (1 , 062,008), Vienna (1 , 020, 770). 
the stream, it cuts its way through the crags and among the I do not say that the greatest useful work can be obtained - , • , .. 
monuments and bears onward for miles up the valley. A from the engine, but that the total work done by the steam , THE letters patent for the improved nursing bottle illus·  
projecting point, too h igh for a cut and too abrupt for a in driving the engine and doing work outside of the engine, trated in a recent issue of thIS paper describes two forms for 
curve, was overcome by a tunnel. The track layers are will be done with close approximation to the greatest pos ' the body of the bottle, one having an inwardly projecti ng 
now busy at work laying down the steel rail at a point a sible economy of steam. ! ridge forming depressions on either side of the bottle.  the 
few mileg beyond ' this tunnel .  The grade is nearly com- Are the assumptions which I have made so impossible of other with an outwardly projecting ridge formmg a central 
p leted for many miles furtber. From the present end of the realization that my " theoretical determination of the proper channel for containing the last of the milk , and for recei'ving 
track for the next foul' or five miles along the grade, the point of  cut · off " wlll never be " of any service to the engi- the end of tbe movable tnbe. In practice the in ventor pre .. 
scenery is unsurpassed �y any railroad scenery in North neer " ? fers the latter form. The bodv of the bottle is made in two 
America. Ellgineers who have traversed every mile of  It  was not many years ago that a distinguished engineer sections held together 'when it; use by a hard rubber ring. 
mountain railroad in the 'Union , as�ert that it is the finest announced that no engine would cut-off economically earlier All of the parts, i ncluding the n ipple, are made with special 
they hitve seen.  Percbed on the dizzy mountain side, at an than one-half the stroke. reference to convenience in use and facility in cleaning. 
altitude of 9,5 ;0 feet above the sea-greater tban that of Our small high-speeded engines have since demonstrated The address of Mr_ E. A. Barton, the inventor, is 348 Notre 
Veta pass-l,OOO feet above- ihe vaHey; with battlemented his error, and also shown that the ratiO of the 'power re Dame street, Montre�I, Canada. ' 
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DisinfectIon of" the Waste Waters 9f" JJIalJ ufactorles. for supposing tbat there bas been any real exhaustion of the countries, especially to the north of the Sahara, toward the 
Wllile the purpose of the usual methods of disinfection localities wllere mining is possiille. 35th degree of latitude. At an altitude of 2, 500 to 3,600 feet 

is to prevent as much as possible all causes of putrefaction, - • I. • he found that by Pflssing a comb through t.he hai r of the head 
Dr. Alex. Mllller, of Berlin, has received a patent for a OHANDELIER OLOCK. or beard, sparks might be produced two or tllree inches in 
method of disinfecting waste waters which is based upon An elegant chandelier clock, in whicb neither the clock length. The phenomenon occurred at its best at from 7 to 9 
quite a different  idea, n amely, to cultivate tbose lower organ· nor tbe ligbts predominate to such an extent as to impair tbe : o'clock in the evening, when tbe weather was warm and 
isms which modern science considers to be causes of fer- effect of one another, bas heen in demand for pu blic places ; dry. In horses the effects are s t ill more marked, and the 
mentation, putrefactive decomposition, etc. , and to use them . but most. of the designs presented were encumbered with de- hairs of their tail stand out from each other so as to form a 
for the precipitation or mineralization of waters by decom- fects that rendered them untit for tbeir purpose. Tile cllan · sort of fan.  If tbe hairs be touched a crackling of the 
posing their organic compounds. 

. delier represented in the annexed cut is of a very elegant sparks is heard, an d  at n ight tbese are distinctly visible. 
To tbis end a temperature favorable for the development design, and yet is not too elaborate. It mlly be provided Sparks are also easily produced by the use of the ilrush or 

of such organisms is produced and maintained for a day or currycomb. According to M. Amat, the electricity de\-el-
two in the waste waters, which are previously freed from oped in the tail of the horse is positive, as he learned by ex-
substances obnoxious to fungi by means of sedimentation periment. Naturally, during rainy or moist weather, the 
or filtration. electrical tension is considerably lessened, and it i s  likewise 

In sugar manufactories the necessary warmth is obtained less sensible in the stable than in the open air. In man the 
by means of the condensation waters, in other factories by accumulation of the elect ric fluid is not so great as in the 
means of steam or superfluous heat, or if necessary even by horse, doubtless because he is not so well in8ulated from 
beat prod uced specially for this purpose. Care has to be the earth as tbe latter, the horny hoofe of which furnish in-
taken tbat the heat does not exceed 104° Fah . ,  and a cooling sulating supports. 
below 73° Fah. may be avoided by covering and surround. ·-"-----__ ..... 'H ........... _---

ing the reservoirs with substances which are bad conduct· 
ors of heat. All substances tbat may be obnoxious to the 
life of the fungi , namely, antiseptic suilstances, such as tar 
oil, sulphurous acid, sal ts of copper, iron, and other heavy 
metals, must be kept away. Strong acids, as muriatic, sul­
phuric, or other mineral acids, must be neutralized by means 
of lime or soda ; an excess of caustic alkalies has to be pre­
vented. 

A special planting of organisms of fermentation will be 
necessary only in rare cases. Mostly the numerous germs 
contained in the atmosphere are sufficient. Otherwise yeast, 
manured earth, or other germ·containing materials, may be 
employed. Of organic substances, salts of ammoniac, lime, 
and phosphorus may be used. Generally the nitrogen of tbe 
organic substances in the refuse waters should be reduced to 
about one per cent. 

Such of the fermentation-organismR which during the 
defecation process have not been sunk into the ground, 
may be removed by filtration or oxidized by nitrification. 

The mechanical and architectural arrangements for this 
metbod are very simple. They consi8t of 3 or 4 basins, 
each having a depth of at least 3% to 4 feet, for the diges­
tion and defecation of the waste water. They must. be able 
to hold at least tlle quantity of sewer water produced dur­
ing one day, and must be furnished with inlet and outlet 
pipes, through which the liquids continually stream in and 
out. 

The basins are constructed by excavating the ground, and 
are covered with a swimming layer of porous substances 
(st raw, chaff, foam, etc. ) in order to prevent the refrigera­
tion or evaporation of the liquids. Obnoxious gases of 
putrefaction and other disagreeable vapors are made harm­
less by conducting them into 1\ system of drainage tubes, so 
placed in the ground that they are kept dry, or at least never 
tilled up with water. 

. 

The basins are connected with filtration reservoirs (filled 
with coal, coke dust, sand, or other similar substances), 
which may be erected at any distance from the factorie!!, 
and, being able to hold at least tifty times the quantity of the 
daily waste water, are furnished with drains, which are open 
on both side!!. • 

The basin or filtration slime produced by this method of 
disinfection is a valuable manure for agriculture and horti­
culture, and the drainage water is as clear as the drinking 
water of most cities and may be used without danger. 

Dr. MUller's method is especially well adapted for the dis­
infection of the very d isagreeable waste water of beet·sugar 
manufactories, and may be also advantageously used in brew· 
eries; dyeing establishments , tanneries, etc. 

.. .  I • •  
Diamond Mines of" India. 

A member of tbe Indian Geological Survey, Mr. V. Ball, 
says in a recent paper that there are in India three extensive 

Professor JJIax JJInller on Progress. 

At the recent opening of tbe Mason Science Oollege, at 
Birmi ngham, Professor Max Mul ler m ade the following 
remarks : 

" The spirit in whicb tbis college has been founded strikes 
me as a truly liberal spirit-a spirit of faitll in the future, a 
spirit of confidence ill youtb. Much as I admire the en­
lightened generosity of tbe venerable founder of this college, 
nothing I admire more than one clause in the statutes, which 
states that., witb the exception of a few fundamental pro­
visions, the trustees not only may, ilut must from time to 
time, so change the rules of this institution as to keep it al­
ways in harmony with the requirements of the age. You 
know how other colleges and univer�ities have suffered, 
have been hampered in their career of usefulness, by the 
wills of pious and faithful founders and benefactors. Now 
here, in  the founder of this college, we have a truly faithful 
founder-a man who has proved his faitb in tbe future and 
his confidence in youth-who is convinced tbat in the long 
run the path followed by mankind will be t ile  rigllt path ; 
nay, that those who come after us will be, as they ought to  
be, wiser and better than ourselves. We who are growing 
older ourselves know how difficult it sometimes is for an old 
man to have faith in youth and confidence in the future. 
Yet that firm faith in youth, that unshaken conficlence in 
the future, seems to me to form the only safe foundation of 
all science, and on them, as on a corner-stone, every college 
of science ought to be founded. ThQ professors of a college 
of science should not be conservative only, satisfied to hand 
down the stock of knowledge, as they received it, as it were, 
laid up in a napkin. Professors must try to add 'something, 
however little it may be, to the talent they have received ; 
they mllst not be afraid of what is new, but face every new 
theory boldly, trying to discover what is good and true in 
it, and what is not. I know this is sometimes difficult. 
Young ' men with their new theories are sometimes very 
aggravating. But let us be honest. We ourselves have 
been young and aggravating too, and yet on the whole we 
seem to have worked in the right direction. Let us hope, 
tberefore, that the professors of this college w ill always be 
aniIllated «by the spirit of its founder, that tbey will never 
lose their faith in progress, never bow before the idol of 
tinality. Let tbem always keep in the statutes of their own 
mind that one saviug clause in the statutes of this college­
to keep pace with the progress of the world. By that 
clause, by that profession of faitb in tbe future, Sir Josiah 
Mason has done honor to himself and honor to posterity. 
Let him rest assured that such faith is never belied, and that 
rising and coming generations, while applauding bis munifi­
cence, will honor and cherisb his m emory for notlling so 
much as for that one clause, in which he seems to say, like a 
wise fat,her, ' Cllildren,  I trust you. ' " 

.... ' .  J .. 
tracts, widely separated from one another, in which the dia- To Get a Large Yield Of" Rich Milk. 
mond bas bl'en found. The most southern of these has long The Farm, published in England, confirms our own ex-
borne a familiar name, which is, however, to a certai n  extent, perience in feeding milch cows with bran. If a large yield 
a misnomer. There are no diamond mines in Golconda. of rich milk is desired, says the writer, give your cows, 
This name, originally applied to a capital town, now repre- every day, water slightly salted, in which bran has ·been 
sented by a deserted fort in the neighborhood of Hyderabad, stirred at the rate of one quart to two gallons of water. You 
seem!! to have been used for a whole kingdom ; but the town will find, if you have not tried this daily practice, tbat your 
itself was many miles distant from the nearest of the dia- cows will give 25 per cent more milk immediately under the 
mond mines, and it was only the mart where the precious effects of it, and will become so accustomed to the diet as to 
stones were bougbt and sold. The second great tract occu- CHANDELIER OLOCK. refuse to drink clear water, unless very thirsty. 
pies an immense area between the Mabanunda and the Prof. J. W. Sanborn , superintendent  of the college farm, 
Godavery river ; and the third great tract is situated in with three lights in one row or with five, of which four rest Hanover, N; H. , reports experiments in feeding cows, giv­
Bundelcund, near the capital of which, Punnah,  some of on arms or brackets surrounding tbe center light, which ing full details of weights of each kind of feed, of milk and 
the principal mines are to be found. rests on the top of the standard. The chandelier is designed butter yield, and the weights of the animals at the beginning 

The work of the Geological Su rvey has demonstrated that to be 17� feet in height, and to have a dial 3 feet in diame- and end of each period. In summing up he says : " Meal 
the diamonds occur in the Vindbyan rocks of Northern ter. The design represented in our engraving is to us orna- will make more milk than bran, I no longer hesitate to say. 
India. In the upper division of this formation there is a mental ,  but a mapufacturer would likely change the style The change in the butter product is remarkaille ; in changing 
group of clay slate (Rewab), and in the lower a group of and adopt one more or less elaborate to suit the demand. from meal to bran there was a loss of 1 7 '7 per cent in the 
sandstone (Semri), in both of which diamond·bearing beds We would suggest to Mr. J. W. Fiske, the extensive manu- butter-producing capacity of milk ; in changing from bran 
are met with . It is still very doubtful; bowever, if a diamond facturer of ornamental iron work in this city , a trial of the to mea(there was a gain in the hutter-producing capacity of 
has yet been fOllnd in India in its original matrix. Mr. Ball combined clock frame, with gas ligbts on the same post. milk of 21 'S per cent. " " The results in weighil!g the cows 
gives an account of  tbe chief mines, describing i� detail ,  They would be especially ornamental and useful i n  public form an exception to previous experiments, hran and mid· 
from personal observation , that of Sambalpur, which has squares and in front of public huildings. dUngs keeping weight better than meal in this experiment. 
now for some time eeased to be productive. The Punnah _ 4 I. • Is it a.chance result, asks lhe professor, or is it due to w ell 
mines are still prodllctive, yielding a mean annual produce . Electrical Phenomena In 'I'l'opleal CountrIes. detined causes ? I will not discuss it, he. answers, but ob-
of between $200,000 and $300,000 a year. Europea.ns have In a n ote addressed to the French Academy (Compte8 Ren- serve tbat it was not at the season of the year . when a cow 
attempted diamond mining in each of these three tracts, but dU8, p. 446), M. L. Amat calls attention to the fact that the needs a carbonaceous food to mai ntain animal beat ;  also the 
in no instance have their operations been attended with anc- electrical pbenomena produced by tbe friction of the hairy I grass of our pasture was browned, and !n different condition 
cess, and yet there does not appear to be the least ground coat· 'of animals acquire a rem�rkable intensity in tropical I from June grass or properly cut hay. " 
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Jtitutifi t �UlttitllU. [DECEMBER 4, 1 880. 
A GREAT PAPER. I The E. Stebbins Manuf'g Co. (Brightwood, P. O.), 

We desire to caU the attention of our readers to one Springfield, Mas ... . are prepared to furni.h all kind. of 
of the greatest newspapers of the age-one that secures Brass and Composition Castings at short notice ; also 

· the be.t writers In this country and Europe, regardless BabbItt �etal. The �uallt! of the work is what has 
of expense ; has the best and fullest book reviews of gIven thIS foundry Its hIgh reputation. All work 
any paper in the country ; has able articles upon t1nan ... 

I 

guaranteed. 
clal subject. ; has departments devoted to Fine Arts, I The " 1880 " Lace Cutter by mail for 50 cts. ; discount 
Biblical Research (.omething that cannot be found in to the trade. Sterling Elliott, 262 Dover St., Bo.ton, Mass. 
any other newspaper in the United' States), Farm and I The Tools, Fixtures, aud Patterns of the Taunton Garde�, InS?rance, \\ eekly Market Reports, CaWe Mar- : Foundry and M achine Company for sale, by the George ket, PrICes Current, �ry Good. Quotations. etc.--In fa�t, . Place Machinery Agency, 121 Chambers St., New York. a newspaper fully BUlted to the requirements of every i " 
family, containing a fur d  of informatIon which cannot ! Improved Rock DrIlls and All' Compressors. Dlus· 
be had In any other shape. and having a wide circulation trated catalogues and Information gladly furnished. 
all over the country and in Europe. We refer to THE Addre.s Ingersoll Rock Drill Co., l� Park Place, N. Y. 
INDEPENDENT, of New York. .. The largest, the ablest, Collection of Ornaments.-A book containing over 
the best." See advertisement, in another column, and 1,000 dUl'erent deSigns, such as crests, coats of arms , 
send lor specimen copy. vignettes, scrolls, corners. borders, etc., sent on receipt 

___ 0 .  ____ of $2. Palm & Fechteler, 403 Broadway, New York city. 

SCIENCE IN AID OF THE HOUSEWIFE. 
Packing once tried always used. Phamix Packing 

from 1-16 up in spools or on coils. Phoonix Packing 
Mending all kind. of clothing, table and bed linen, , Company, 108 Liberty St., N. Y. 

etc., and elegant embrOIdery, is now done on the Wilson Experts In Patent Causes and Mechanical Counsel. Oscillating Shuttle Sewing �Iachine, without an attach-
meut. Wonders will never cease in this age of progress, Park Benjamin & Bro., 50 Astor House, New York . 

Through a number of years the H. W. Johns M'f'g 
Co. have established an enviable reputation for making 
liquid paints that are remarkable for their durability 
and beauty. Their Asbestos Liquid Paints have real 
merit, and all who contemplate painting their farm and 
other buildings should bear this in mind. We can glad­
ly refer the reader to our recomJp.endatiollR of this firm 
and its paints In the past.-American AgricultUrist, No­
vember, 1880. 

The O/,arge for Insertion under this head is One Dollar 

a linefOl' each insertion : about eight words to a line. 

Advertisements must be ,'ec,ived at publication office 

as early as Thursday morning to appear in next iSlme. 

W' The publi.,h.ers of this paper guarantee to adver-

tisers a circulation qf not less than 50,000 copies 6Very 

weeldy issue. 

Green River Drilling Machines. See ad. p. 333. 
Corrugated Wrought Iron for Tires on Traction En­

gines, etc. Sole mfrs., H. Lloyd, Son & Co .. Pittsb'g. Pa. 
Malleoble and Gray Irou Castings, all descriptions, by 

Erie Malleable Iron Company, limited, Erie, Pa. 
Skinner & Wood, Erie, "a . .  Portable and Stationa.ry 

Engines, are full of orders. and wltbdraw their illustra­
ted advertisement . Send for their new circulars . 

Penfield (Pulley) Blocks, Lockport, N. Y. See ad. p. 348. 
Tyson Vase Engine, small motor, ] -33 H. P. ; efficient 

and non-explosive ; price $50. See iIlus. adv., page 348. 
Power, Foot, and Hand Presses for Metal Workers. 

Lowest prices. Peerless Punch & Shear 00 . . 52 Dey St.,N. Y, 
Recipes and Information ou all Industrial Proces�es. 

Park Benjamin'. Expert Office, 50 Astor House, N. Y. 
For the best Stave, Barrel, Keg, and Hogshead Ma­

chinery, address H. A. Cro •• l ev. Cleveland, Ohio. 
Nalional Steel Tube Cleaner for boi ler tubes. Adjust­

able, durable. Chalmers-Spence Co. , 40 Jooo St., N. Y. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p.349. 

The Brown Automatic Cnt·off Engine; unexcelled for 
workmanship, economy. and durability. Write for In-

Chard's Extra Heavy Machinery Oil. formation . C .  H .  Brown & Co., Fitchburg, M as •• 
Chard'. Anti-Corrosive Cylinder Oil. Gun Powder Pile Drivers. Thos. Shaw, 915 Ridge 
Chard's Patent Lubricene and Gear Grease .  Avenue, Philadelphl1l., Pa. 
R. J. Chard. Sole Proprietor. 6 Burling Slip, New York. I Light and Fine Machinery to order. Foot Lathe cata­
The Mackinnon Pen or Fluid Pencil. The commer- logue for stamp. Chase & Woodman, Newark, N. J. 

clal pen for the age. The only successful reservoir pen For Separators, Farm & Vertical Engines, see adv.p.349. 
in the market. The only pen in the world with a dia- l Tigbt and Slack Barrel machinery a speCIal ty. John 
mond circle around the point. The only reservoir pen , Greenwood & Co. , Rochester, N. Y. See iIlu •. adv. p.349. 
supplied with a gravitating valve , others substitute a I. . 
spring, which soon gets out of order. 'J 'he only pen ac- I Elevators, FreIght and Passenger, Shafting, Pulleys 
companied by a written guarantee from the manufac- and Hangers. J, . S. Graves & Son. Rochester, N. Y .  
turers. The only �en that will stand the test o f  time. For Patent Shapers and Planers, see ills. adv. p.  349. 
A history of the Mackinnon Pen and Its uses, with Steam Engines; Eclipse Safety Sectional Boiler. Lam-prices, etc., free on applicahon. Mackinnon Pen Com- bertvllle Iron Works, Lambertvllle, N. J. See a d .  p. 34.9 . pany, 200 BrQadway, New York. 

We may look (or a long winter. Be sure and see that 
your roofs are In order. The genuine A sbesto. Roof 
Paints, for restoring and preserving roofs, are strictly 
first-class articles, and are the cheapest. quality con­
sidered, of any in use. The H. W. Johns M'f'g Co., 87 
Maiden Lane, New York, are the sole manufacturers. 

Among the numerous Mowing Machines now in n8e. 
none ranks so high as the Eureka. It does perfect work 

. and gives ulilversal satisfaction. ]'armers in want of a 
mowing machine will consult their best interests by 
sending for illustrated circular, to Eureka Mower Com­
pany. Towanda, Pa. 

Wanted-First-class Novelties and New Patents, suit­
able for city canva.sers. Will buy or sell ou royalty. 
Buckeye Novelty Work., 56 Courtlandt St., New York. 

OSWEGO STARCH FACTORY, N. Y. , Oct. 28, 1878. 
H. W. JOMts, 87 Maiden Lane. 

DEAR SIR . We have several acres of your Asbestos 
Roofing on our buildings. The first roof, put on fifteen 
years ago, 1s in good condition, and we prefer it to any 
other. Yours respectfully, 

T. KINGSFORD & SONS. 

Wanted-A Man as Superintendent and Foreman of 
Machine and Foundry (N. Y. State). Manufacturing a 
specialty. Good business and mechanical ahillty re­
quired. Giving antecedents, references, and salary de .. 
sired. Addre.s Iron, P. O. Box 255, New York City. 

We recommend Messrs. Boomer & Boschert's Cider 
Press to every one manufacturing Cider or vinegar. 
The results of the process are wonderful as regards 
quantity and quality, Send for illustrated catalogue. 
witb prices. Boomer & Bo.chert, l5  Park Row, N. Y. 

For Heavy Punches, Shears, Boiler Shop Rolls, Radial 
Drills, etc. ,  see Illustrated adv. in our last number. 

The Inventors Institute, Cooper Union B1Ulding, New 
York. Sales of patent rights negotiated and inventIOns 
exhibited for subscribers. Send for Circular. 

Peerless Colors-For coloring mortar. French, Rich 
ards & Co., 4 1 0  CallowhIIl St., Philadelphia, Pa. 

The practical printer who penned a prean to the pen 
must have had on his mind one of Esterbrook's J:falcoD 
Pens, the most popular in use. 

Wantcd-A Manufacturer of Builders' Hardware to 
make and introduce a small article. W. J. Decker, 408 
West 45th St .. New York. 

Lenses for Constrncting Telescopes, as in SCI. AM. 
SUPPLEMENT, No. 2B'�, $6.50 per set ; postage, 9 ct •. The 
same, with eye piece bandsomely mounted In brass, $8.00. McAllister, M'f'&' OptiCIan. 49 Nassau St .. N Y . 

No. 4 Blalsdell DrilJ, good as new, Bolt Cutter, several 
Second-hand Lathes. Engines, and BOIlers, for 8ale by 
Wm. M. Hawes, Fall River, Mass. 

Fragrant Vanity Fair Tobacco and Cigarettes. 7 First 
Prtze Medals-Vienna, 1873 ; Philadelphia. 1876 ; Paris 
1878 , Sydney, I8�warded Wm. S. Kimball & Co .. 
Rochester, N. Y. 

Superior Malleable Castings at moderate rates of 
Richard P. Plm. Wilmington, Del. 

Wood··Working Machinery of Improved De.ign and 
Workmanship. Cordesman, Egan & Co., CinCinnati, O. 

Jenkins' Patent Gauge Coc\<: ; best in use. Illustrated 
cl�cular free. A. W. Cadman .'I; Co .. Pittsburg. Pa. 

Wanted-First-class Agents in all Cities to sell Novel­
ties. \\'lJI give exclusive right in Cities. and State. to 
competent men. Buckeye Novelty,Works , 56  Courtland! 
St., New York city. 

Best Oak Tanned I.eather Belt.ing. Wm. F. Fore­
paugh, Jr.,  & Rros., 531 Jefferson st. , Phl'adelpbla, Pa. 

Stave, Barrel, Keg, aud Hogshead Machinery a spe· 
clalty, by E. & B. Holmes, Ru1fltlo, N. Y .  

Split Pulleys a t  l ow prices, and ' o f  same strength and 
appearance a. Whole Pulleys . Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 
Silent Injector, Blower, and Exhauster. See adv. p. 348. 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d. St., above Race, Phila., Pa .  

Diamond Drills, J .  Dickinson, 64 Nassau St., N .  Y. 
Pays well on small investments.-Magic Lanterns and 

Stereopticons of all kinds and prices. Views illustrating 
lIIubject for public exhibitions and parlor enter­

tainments. Send stamp for 116 page catalogue to Mc­
Amster, M'f'g OptiCian, 49 Nassau St., New York. 

Catechism of the Locomotive, 625 pages, 250 f>ngrav 
Ings. The most accurate, complete. and easily under­
stood book on the Locomotive. Price $2.50. Send for 
a catalogue of railroad books. The Railroad Gazette, 73 
Broadway, New York. 

C. B. Rogers & Co" Norwich, Conn ..  Wood Working 
Machinery of every kind. See adv., page 348. 

For best low price Planer anJ Matcner, and latest 
improved Sash, Door, and Bliu 1 Machinery, Send for 
catalogue to Rowley & Hermance. Williamsport, Pa. 

The only economical and practical Gas Engine in the 
market is tbe new .. Otto " Silent. hullt by Schleicher 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Clark Rubber Wheels adv. See page 317. 

National Institute of Steam and Mecbanical Engineer­
Ing, Bridgeport, Conn. Blast Furnace Construction and 
Management. Tbe metallurgy of Iron and steel. Prac­
tical Instruction In Steam Euglneerlng, and a good situa­
tion when competent. Send for pamphlet. 

Peck's Patent Drop Press. See adv., page 333. 
Reed's Sectional Covering for steam surfaces; any 

one can apply It; can be removed and replaced without 
Injury. J . A .  Locke. Agt . , 32 Cortlandt St .• N. Y. 

For Yale Mills and Engines, see page 3 1 6. 

Downer's Cleamng and Polishing Oil for bright metals, 
Is the oldest and best in the market. Highly recom­
mended by the New York, Boston. and other Fire De­
partments throughout the country. For quickness of 
cleaning and luster produced it has no equal. Sample 
five gallon can be sent C. O. D. for $8. A. H. Downer, 17 
Peck Slip, New York. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 333. 
Presses. Dies, and Tools for working �heet Metal. etc. 

FrOlt & other can tools. Bliss & Williams. B'klyn , N. Y. 
Eclipse Portable Engine. See illustrated adv., p. 317. 

For Pat. Safety Elevators, Hoistmg Engines. Friction 
Clutch PuJleys, Cut-off Coupllng, see FrIsbIe's ad . p. 349. 

For Wood·Working Machinery, see illus. adv. p. 349. 

4 to 40 H. P. Steam Engines. See adv, p. 317. 
Nickel Platlru:. -Sole manufacturers cast nickel an· 

odes, pure nickel salts, Importers Vienna lime, crocus. 
etc. Condit, Hanson & Van Winkle, Newark. N. J., and 
92 and 94 Liberty st., New York. 

Sheet MeW l're!!aes • .F'erraoote Co., Bridgeton, N. J. 
Wright's Patent Steam Engine, with automatic cut 

011'. The best engine made. For prices. address WIlUam 
Wright, )Ianufacturer, Newburgh. N. Y .  

SIJ,W JIIm Jllllchinery. Stearne Mfg. Co. See p .  333. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co . Box na, Pottsv!l1e • .  Pa. �ee p. 849. 

�team Hammers, Improved Hydraulic Jacks. and Tube 
Expanders . R. Dudgeon, 24 Columbia St., New York. 

50,000 Sawyers wanted to send their ful l address for 
Emerson's Hand Book of Saw. (free). Over 100 illus­
trations and pages of valuable information. How to 
straighten saws, etc. Emerson, Smith & Co., Beaver 
Falls, Pa. 

NEW BOOKS AND .PUBLICATIONS. 

ELECTRICITY. By Professor Curt W. Meyer. 
New York. Paper, pp .  25. 

An elementary guide book of practical experiments, 
prepared to accompany the studec-t's portable electri­
cal machine and apparatus sold by Mr. Meyer. Mr. 
Meyer is doing good work in preparing for students and 
schools, at relatively small cost, s�ts of apparatus for 
practical experiments in physics and chemistry. The 
series of experiments described in this pamphlet are 
such as any bright boy or girl might try and in so doing 
gain a real knowledge of the fundamental principles of 
electrical science. 

COTTAGE HOSPITALS : THEIR PROGRESS, 
MANAGEMENT, AND WORK. By Henry 
C. Burdett. Philadelphia : Presley 
Blakiston . •  

A second edition, rewritten and much enlarged, of Mr. 
Burdett's valuable work on cottage hospitals. Hi. aim 
has been to embrace everything of importance to the 
successful management of hospitals and'medical insti· 
tution. having not more than 50 beds. A chapter has 
been added on cottage hospitals in this country, the 
number of which is far too few. It is to be hoped that 
this instrnctive volume will be the means of their more 
general adoption in our larger towns and villages. 

ANGUS'S PRACTICAL STAIR RAILING. Grand 
Rapids, Michigan : Charles Angns. 

Ten folio plates, scale three inches to the foot, for the 
use of practical carpenters and joiners who have occa· 
sion to construct stair railing. 

STRESSES IN BRIDGE AND ROOF TRUSSES, 
ARCHED Rms, AND SUSPENSION BRIDGES. 
By Wm. H. Burr, C . E. New York : 
John Wiley & Sons. 8vo, pp.  344, xii. 
plates. $3. 50. . 

A text book prepared for the department of civil en· 
gineering at the Rensselaer Polytechnic Institute. 

(6) E. M. K. asks : Can you inform me 
where I can obtain receipts (in printed form) of the 
mo;t modern and practicRI methods of nickel plating, 
as used by those making fine saddlery hardware f A. 
See SCIENTIFIC AMERICAN, No. 10, Vol. 43, p. 153. 

(7) J. W. asks : How many pounds and 
what size wire should I use in the constrnction of a 
dynamo·electric machine, as described in SUPPLEMENT, 
No. 161, designed especially for practical silver platingf 
A. The sizes given in the article I'eferred to will be 
right. 

(8) J. J. D. asks for the name of some 
book on practical distilling and rectifying . A. Byrn's 
" Practical Distiller;" Duplais's " A  Treatlse on the Dis­
tillation of Alcoholic Liquors, etc." 2. Would a co!>!>er 
shell that could be pushed into the breech of a 32-lb. field 
cannon with the hands after the fir@t sbot is fired be 
too tight to be pushed in with the hands the second 
time ? A . No. 3. What is used in dying pearl, such as 
bnttons, to fasten the color so as not to polish off in buff­
ing them on a wheel f A. Buff first with a cork and 
dilute oil of vitriol. Use the coal tar dyes. 

(9) J. & J. T. ask for the best known 
means of preventing paint from lifting off the surface 
of iron plates. The trouble referred to apparently arises 
from the spots of rust which lie in the hollow spots 
on surface of the plates. It seems imp08sible to clean 
the hollows. A. Try a little alcoholic shellac before 
painting. 

(10) N. B. writes : I have a smoke stack over 
my furnace, 20 inches diameter, 30 feet high. Could I 
get a better draught by letting steam escape through 
stack ? If so. at what distance from the flues mnst l in­
sert my escape pipef A. Yes ; insert tbe pipe j ust above 
the outlet of the fiues, and !>nt an elbow on the end so 
that the discharge may be directly upward in'the c·enter 
of the stack. 

(11) W. J. writes : In looking over· my 
paper of November 13, on page 315, query No. 17, C. D.  
A. asks where in M ichigan an engineer can be ex­
amined to obtain a license ? In answer, will say at 
Detroit, Port Huron, and Grand Haven . 

(12) S. D. lVI. writes : 1 .  I have. a small 
quantity of mercury which is amalgamated with ziuc ; 
can I distill it in an ordinary retort (glass) ?  If not, will 
you state the best and simplest way. A. No. Use an 
iron tube closed at the base, and bent EO that the closed 
end may retain tbe mercury, while the other serves as 
the beak and condenser; wrap the latter with a wet 
cloth,whkh may extend into the basin of water in which 
the distilled metal will collect. 2. A friend and I have 
had a diSCUSSIOn aod would like you to settle it. W hich 
would be stronger: a sleeve button back hard soldered 

HINTS '['0 CORRESPONDENTS. on a cup shape pIa te, and the plate sof t soldered on the 
No attention will be paid to communiclltions unless sleeve bntton , the edges of the plate onlybaving solder; 

accompanied with the foil name and address of the or the back hard soldered on a fiat plate and soft sold· 
writer. ered on the sleeve button ? A. The soft soldered joint 

Names and addresses of correspondents will not be would be the strongest in the latter case. 3. What would 
given to inquirers. be the best way of refinin�, say, 40 dwts. of 12 k. gold 

We renew our reqnest that correspondents, in referring to get pure gold and at the Rame time to recover the 
to former answers or articles, will be kind enough to silver and copper? A. Melt in a small black lead cruci­
name the date of the paper and the page, or the number ble with about an equal weight of silver (or copper), pour 
of the question . in a thin stream into cold water (to granulate), and boil 

Correspondents whose inquiries do not appear after in pnre nitric acid nntil action ceases. The gold will be 
a reasonable time should repeat them. If not then pub- found undissolved at the bottom (a brownish black 
lished, they may conclude that, for good reasons, the mass or powder). Decant the liquid, wash the residue, 
Editor declines them. and fuse it in a crucible. Precipitate the silver from 

Persons desiring special information which is purely the liquid by addition of hydrochloric acid, gather it ou 
of a personal character, and not of general interest, a filter, wash with hot water, mix with a quantity of 
shou ld remit from $1 to $5, according to the subject, dilute sulphuric acid (acid 1 ,  water 5) , and add a few 
a8 we cannot be expected to spend time and lahor to strips of zinc. The zinc will dissolve, and the silver be 
obtain such information without remuneration . reduced to meta'lic form. Wash, dry, and fuse the 

Any numbers of the SCIENTIFIC AMERICAN SUPPLE- I silver sponge. The copper may be obtained from the 
MENT referred to in these columns may be had at this liquid by adding zinc. As the zinc dissolves the copper 
office. Price 10 cents each. is deposited in its place. 

(13) J. A. asks : Is there any process known 
(1) B. E. N. writes : 1 .  There is a light· for making black sun prints except b y  the use o f  nitrate 

ning rod agent about here who claims that his rod will of silver, or is there any chemical like that used in the 
attract at either end and throw the discharge out at the cyanotype or blne process that will produce a black in­
other. Said rod bas no ground connections, simply an I stead of blue ? A. We know of no simple and satis· 
insulated rod fastened to the ridge of the roof of the factory process. See Vogel's ' ;  Chemistry of Light 
building, with bright pointd at either end. What is it and Photography." 
good for? �. Nothing. 2. 'Yhat per.cent of the po.wer (14) J. P. McD. writes : I have constructed could be realIzed by convertmg motIOn from a wmd- an armature containing about ten pounds of wire, mill into air pre.sure, and using said pressure to run an somewhat like Siemens. I was compelled to wrap it engine, supposing the windmill to be 6 hor.e power with tight in order to make the wire lie even. I afterwards 
10 mile wind? A. Probably not over 35 to 40 per cent. varnished the whole with shellac, but I find when I 

(2) H. M. P. asks : 1. What length of stroke connect the ends of wire to a battery tbat the circuit is 
I would want on a pump Ya inch in diameter, to feed a closed no matter what ends are connected. I do not 
boiler running an engine of 1 Yo inch bore, 3 inch stroke, think that any of the wires make direct contact in the 
running 200 revolntions, per minute at 60 lb. pressure, coils. The question is, does the current jump across? 
the pump to work continnously? A. Two inch stroke does it connect by indllction? or have I actually wrapped 
will be sufficierit. 2. Is there. any method of blUing or them in contact? Please give me your opinion in the 
blackening brass so as to resemble the bluing on a columns of your paper, and likewise inform me If 
rifie barrel ? A. Pour murIatic acid over arsemc (ar- such action will i nterfere with the working of the ma­
spnious acid), and al low it to dissolve as much as PO"SI- I chine. Two cells of gravity battery were used in test_ 
ble of the arseni c ;  dip the articles m the solution, or rull jng. A. It is probable that you have drawn the wire 
on the soll1tion wi th "' swab. strands so tightly across the iron core as to cut the in-

(3) W. A. O. writes : I have a portable sulation of the copper wire and make a short t:ircuit 
through the iron. You should place thick paper or saw mill.  When it Wag cuilt It  had a 16- inch stroke, but cloth between the copper wire and the core of the arma­

for some reason it was changed to an 18 inch stroke, ture to prevent accidents of this kind. Your armature which makes the piston head run witbin J.4 of an inch is useless in ItS present state. 
of the cylinder head. Will It add or diminish the power 
to have a new crank and shorten the stroke back to 16 (15) R. S. writes ; In the article on " Spu­
or 17 inches ? A. It will dimmish the power, if run rious Indian Rehcs," in the SCIENTIFIC AMERICAN of 
with the same steam pressu re and same velocity. If the 16th of October, you allude to an announcement by 
you wish more <!Iearance, put a joint rIng � Inch thick, some Western journal, of the finding of a fine specimen 
under the cylinder heads. of the discoidal stone," and you say you are Inclined to 

(4) N. L. asks : 1.  How fast will an over. believe of such stones, like Professor Cox of Indiana, 
that they are simply " a natural production, a pIece of 

sh6t wheel, 30 feet in diameter, run with one bucket to waterworn rock, made smooth by continual rollings." 
tbe foot, each bucket to receive 1 gallon of wat�r? A. 1 know of a number of these discoidal stones in this part 
May run 4 to 4J2 revolutions per minute. 2. What would of the country. 1 have had several, and new have two 
'1>e its power? A. 2)02 to 2% horse power. 3, What as fine specimens as I ha,e seen, made of nearly white 
speed ought a three-foot mill stone to run ? A, 180 to I . ...... I quartz, translucent, bIghly po ished, smooth as glass, 
200 revollltIOnR per mmute. 4. W,ll the above "",ee and seemingly as symmetrIcal and true as. a p;ece of 
ron a three foot stone ? A. Only about .half lte proper 

\ wood can be formed in the lathe of the present da 
speed. 5. He many bushels of corn Will sncb a wheel I have one or two nnfinished ones made of c<)ar;' 
grind per hour ! A Probably not over 1)02 bushels. < granite, with no attempt at making 

'
them circular, bu� 

(5) G. R. asks for information regarding with saucer Ilke cavitIes on both sides of the stone. I 

the process or reducmg ore by Robertson's method. A. beheve the most skeptical would be .convinced on ex· 
COllSult Pe�ts Jll.etall\ll'�'y. amining these diilcoids, that thel afe lIot ·· natural pro· 
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ductions," but are the product of skilled . .  'human 
workmanship." There is no di1Ilculty in perceiving a 
striking difference between a fiint Implement or arrow 
head and a splinter of qlllU'tz. 

(16) H. C. W. asks : 1. If an engine of 100 
horse power ]lropels a boat 5 miles per honr, wlll an 
engine of 200 horse power double or quadruple the 
speed ' A. The power required is as the ·cube of the 
speed. It would require 8 times the power for 10 miles 
per hour, that would be necessary for 5 miles. 2. If 
two cannon balls, one weighing 8 and the other 2 
pounds, be fired with the same velocity, which will go 
the further ' A. The larger one. 

(17) W. E. writes :  1. I have a lot of grapes 
that I want to keep on the stems until the middle of 
the winter. Bow can I do it ' A. Dip the ends of the 
stems in melted pardne and pack the bllnches in tight 
boltes, with or without a packing of cotton. 2. Can 
you refer me to any paper that has an article on ham­
mering saws ' A. See SOIENTIII'IO AKEmo4N, Vol. 36, 
page 259. 

(18) T. B. asks : What is spelter composed 
of ' Dictionary says, an impure zinc. Is that the same 
as the spelter commouly sold in the stores for brazing 
purposes '  A. No. Spelter for brazing copper and Iron 
is composed of copper 1 part, zinc 3 parts. Melt the 
copper, then add the zlcc. When the aUoy has cooled 
suftlclently to become solid, pulverize coarsely in an 
iron mortar. • 

(19) C. E. B. asks : 1. How can I put a 
hole through the bottom of a glass bottle ' A. By 
means of a very hard drill wet with turpentine. 2. 
Will a wooden rod coated with shellac varnish make a 
good insulator ' A. It will !W3wer for some purposes, 
but Is not so good as glass . 3. In making the resinous 
cake for an eJectrophorma I find the resin (when used 
alone) to be toe brittle. Can you tell me of anything 
that I can mix with the resin so as to obviate the above 
diftlculty ' A. Use a mixture consisting of shellac 5 
parts, wax 1 part, pitch 1 part. 4. In making a Leyden 
jar, with what is the tin foil pnt on ' A. Shellac var­
nish. 5. It Is a very dlftlcult matter to put the tin foil 
on the Inside of a Leyden jar. Can you e;ive me dlrec· 
tlons for anything else that I could put on with less diftl­
culty' A. You may 1111 your jar half full� of crumpled 
pieces of tin foil. 

(20) J. H. S. writes : I am using a gelatine 
copying pad which l have made myself. l 1lnd it very 
useful, but experience some trouhle In washing the ink 
off. Can you tell me of some method which will take 
the ink off easily r A. If yon allow the ink to remain 
It will be absorbed In a few hours SO tbat It will not 
print. This renders It nnnecessary to wash the pad. 

(21) F. H. S. asks : 1 . Which has. the m ost 
power, pressure of steam being equal and cylinder the 
same size, an OSCillating or ordinary eccentric engine ' 
A. Practically there Is scarcely any difference. 2. Can 
you also refer me to any number of the SOIENTIII'IO 
AIIIERlC,.l.N whlcb contains plain directions for making 
either kiud, that a good mechanic could follow ' A. 
There are no such instructions published In the SCIEN­
TIll'IC AlI1E1IICAN, nor can you lIud them published, ex­
cept perhaps scattered throngh a number of books. 

(22) R. A. R. writes: I see mention made 
of graphite as a lubricant. Is It. as is claimed, far 
superior to oil as a lubricant and a remedy for hot jour­
nals, friction between wearing parts of a machine, etc .'  
Is  it wliiit It is claimed to  be ' A.  Graphite, or black 
lead, has long been used with 011 as a lubricant, in 
troublesome cases, bnt care must be taken that the 
graphite is clean and lIue, otherwise it will not answer 
well. 

(23) W. E. C. asks : Can you give me the 
rule to lIud the vertical height of a ball governor, the 
number of revolutions being given f I am thinking of 
making a different governor for our engine. The pres­
ent one runs 56 revolutions, and the vertical height is 

16 inches. According to the rule ( �88. ) 2 _ 

revo utlons -
height-the height Is ouly 11'22 inches. I want to run 

. the new one 78 revolutions, bUL this rule don't appear a 
safe one. A. Your rule appears to be correct. Another 
method is to calculate the number of vibrations of ·a 
pendulum of the given length, the revolutions of a gov. 
ernor will be half the nnmber of vibrations. 

(24) R. L. S. writes : In a late work on 
philosopby I notice the author makes a difference be. 
tween .. momentum " and .. striking force." Be says 
momentum ' 'Is equal to the weight ol the body multiplied 
by Its velocity per second expressed in feet," and that 
the " striking force of a body is equal to its weight mul · 
tlplied by the square of its velocity." Example : A 
bnllet weighing two ounces, 1J.red with a velocity of 1 ,400 
feet per second, would strike with a force of 245,000 
pounds. Is there any difference between momentum 
and strikine; force ' Please explain. A. Momentum 
means the mechanical effect which a body in motion 
will produce in a moment (second) of time, and is as the 
weight multiplied by its velocity. . .  Striking force,"­
. .  Force of Impact," and .. Vis Viva "-all these te=s 
mean the same thing; the whole mechanical effect which 
a body In motion will produce In being bronght to rest, 
no regard being had to the time in which the effect is 
produced, a.ild is as the weight multiplied by the square 
of its velocity. 

(25) A. D. asks : What sort of hose, rub· 
ber, cotton, linen , etc. , is most durable for country nse 
with lawn sprinklers, etc., the size being 1� inch ? A. 
Cotton or linen ; bllt It must be carefully drained and 
dried after use ; but if this cannot be done. tben .. car­
bollzed " rubber hose is to be preferred. 

(26) C. M. D. writes : Yesterday I watched 
the engineer whi le holler-cleaning, and find on the hot­
tom of shell there bad formed scale. This was broken 
up in small pieces and left the iron voluntarily. All did 
not come off, and the thickness varied . I have nev('r 
tried any of the compounds advertised to prevent scale; 
have always been warned agaiust them. Some say that 
potatoes are a preventive or loosener, some say crude 
011. One remedy suggested by one of the best ma­
chinists in the city was to blow· out, half way down, 

ltitutifit �mtritJu. 
� -- - - I 
twice a week. Now pi_ give me your idea of\the last- I Car. stoc.t. J . Kay . . . . . . . . . . . . . . . . .- . . . . . . . . . . . . . . . . .  , 288.986 
named preventive and such other information as yon car wheel, J. H. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,098 
think will be beneficial. A. The blowing down is good; Car window oInder fender, G. W. Smith . . . . . . . . . . .  288,888 

only instead ot blowing half way down twice a week Carbureting apparatus, G. H. Burrows . . . . . . . . . . . .  233,918 

blow down two inches once a day. Potatoes In smali Carbureting apparatus, W. J. Ormsby . . . . . . . . . . . . .  234,055 

ti od aI is II t· f d carbureting apparatus, J. Ruthven . . . . . . . . . . . . . . . .  234,101 quan
l 

ty are.l
go , so so a sma quan Ity 0 cru e Carpet cleaniDll machine, W. McArthur . . . . . . . . . . . .  234,049 

petro eum OJ . Carpet sweeper, G. W. Gates . . . . . . . . . . . . . . . . . . . . . . . .  234,�1 
(27) G. S. C. asks : Can you tell me the CarrIage bOW, F. D. Parry . . . . . . . . . . . . . . . . . . . . . . . . . . .  283,873 

cause of the Indian summer haze, . so frequently re- Ca�e, child's, C. E. Fosburgh . . . . . . . . . . . . . . . . . . . .  234.016 

ked . A M ' I d ·  . .  f Cartndge, shot, S. W. Paine . . . . . . . . . . . . . . . . . . . . . . . .  233,946 mar r : aID y ue to vapors rlsIDg rom decay-
Celluloid collars, culfs. etc •• elastiC die for press-

Ing (fermentIDg) leaves. recently fallen; partly to smoke Ing. A' A. !'Ianborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233,87S 
from burning leaves, swamp grasses, prairie fires, etc .  Cullnloid, decorating, Hart '" Bacon . . . . . . • . • • • . . .  233.851 

(28) E. L. asks : 1 . Can water - through Chalr legs. elastlc tip for, W. B. Estabrooks . . . . . . .  233,843 

heavy pressnrein a heater get above 2120 Fah.? A. Yes. �heck rower. A. J. Slmmons . . . .  .- . . . . . . . . . . . . . . . . . .  �,0I1 

2. Bow is the best tailor'S chalk mader A. It is a na- Chuck, drill. P. A. Reno . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.i,066 
Chuok, planer. J. H. Greenwood . . . . . . . . . . . . . . . . . . . .  233.846 

turaJ mineral (talc). Churn. '1'. 0". Cooper. . . . . . . . . . . . .  • . . . . . . . . . ... . . . . . .  233,985 
(29) W . . E. P. asks : 1. How fast should Churn dasher starr. L. T. ReId . . . . . . . . . . . . . . . . . . . . . .  234,066 

the teeth of a circular saw run in sawing hard wood Clasp. E. M. Bear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288.964 

mto lumber. to get the best ejfect of the steam ' A. 
C01l'ee or rice mill, F. A. Gardner . . . . . . . . . . . . . . . . . . . 234,019 
Collar. horse, J. B. Hampton . . . . . . . . . . . . . . . . . . . . . . . 233.929 8,� to 9,000 feet per minute. 2. How fast should a Colters, machine for lIattening and sharpening 

pair of. 30 Inch nnderrunner burrs run In grinding corn , plow.-J. T. Du1I' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23UJ06 
A. Abont 260 revolutions per minute. 8. What iii the Commodes. etc .. cover for. H. P. Stichter . . . . . . . . .  233,890 

practical difference between hemp ·and ring packing for Cotton. process of Bnd apparatus for separating 
cylinders 1 A. Ring or metallic packing has less fric. trash from seed, W. P. Groom . . . . . . . . . . . . . . . . . .  283.847 

tion and will keep tight much longer. 4. Bow are 2x4 Counte� Bnd mat, bar, Grout & Burk . . . . . . . . . . . . . . . 234.028 
inch engines packed '  A. Best packed with metallic Crotchetlng macbine for making looped fabrics, 

rings. 
. C. Young (r) . . . .  . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . .  9.447 

Cu1I' holder, E. W. Wic.tersham . . . . . . . . . . . . . . . . . . . . .  234,100 

(SO) J. S. N. asks : 1. What is the least 
deptb that paddle wheels should be Immersed in water 
to work well on a boat 20 inches deep ' A. Should not 
dip less than 6 to 8 Inches. 2. Should I have 4 or 6 
buckets, if I make 100 reVOlutions per minute ' A. 
Should have 4 suftlcient nnmber that at least one 
bucket has constantly foil dip. You cannot work suc­
cessfully at 100 revolutions per minute with a paddle­
wheel. 

(31) E. W. asks for a recipe for ebonizing 
wood. A. Apple. pellr, and wtllnnt, if lIue grained, may 
be ebonized by the following process: Boil in a glazed 
or enameled iron vessel with water, 4 oz. of ground 
gallnuts, 1 0z of logwood chips, and � oz. each of green 
vitriol and crystals of verdigris. Filter while warm, 
and brush the wood over with this repeatedly. Dryand 
brush over with strong cold solution of acetate of iron 
and dry. Repeat this several times. and finally dry in 
an oven at a moderate temperature, and oil or varnish. 

MINERALS, ETC.-Specimens have been re­
cei ved from the following correspondents, and 
examined. with the results stated : 

E. H.-Beales of mica and carbonate of lime.-W. W. 
A.-Not a petrifact-but partially altered -hornblende. 
-C. H. C.-It is hornblendic rock.-F. D. B.-Horn­
blende. 
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I N D E X  O F  I N V E N T I O N S  
IrOB WHICK 

Letten Patent oC the "United States were 

Granted In the .Week Endinlr 

:November 2, 1880, 

Cultivator and cotton ohopper, J. W. Gllbert. . . . . . 234,023 
Cultivator and seeder, combined. J. H. Jones . . . . 233.984 
Cultivator plow attachment, H. J. Potter . . . . . . . . .  284.000 
Curtain Oxture . G. L. Balle,. . . : . . . . . . . . . . . . . . . . . . . . . .  233.961 
Cut-01l'. rain water. D. Brady . . . .. . . . . . . . . . . . . . . . . . . .  233.972 
Cut-o1l', water, McLeod '" Cormack . . . . , . . . . . •  . .  . .  233,943 
Dental engine hand piece. J. W. Gilbert (r). . . . . . . .  9,443 
Disintegrating and decorticating fibrous plants. 

machine for, J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . .  233.9'l6 
Door h&llj(er, C. W. BUllard . . . . . . . . . . . . . . . . ... . . . . . . 233.886 
Door spring, '1'. ()rane . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  233,831 
Dust pan and brush holder, J. F. Honghton . . . . . . .  233,851 
DwelUng. etc., ventilator, J. F. Ba.!dwin . . . . . . . . . .  233,962 
Edlle setting machine. J. Edson.. . .  . .  . . . . . . . . . . . . .  233.842 
Electric machine, dynamo. H. S. Maxim . . . . . . . . . . . 2B3,942 
Electric lighting circuits, system. of. C. M. Ball . . . . 233,831 
Electrical switch board, S. BeJ;glll8lll1 . . . . . . . . . . . . . 233.96S 
Envelope, H. S. Crooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233,923 
Exhaust mechanism, J. D. Brown . . . . . . . . . . . . . . . . . .  233,835 
Eye protector. P. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,039 
Fare register. J. B. Benton . . . . . . .. . . . . . . . . . . . . . . . . . . .  233.915 
Faucet. lock. A .  H. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  233.812 
Feeding cattle. apparatus for. D. A. Snell . • . . . • • . .  233.888 
Fence barb and barbed wire cable. G .  C. Baker . . . .  233,832 
Fence, barbed wire. T. Sbuman . . . . . . . . . . . . . . . . . . . .  234.000 
Fence post, T. G. Orwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,871 
Fertiliser distributer. Sheldon & PeaCOck . . . . . . . . .  234.019 
FIfth wheel , W. H. 'l·hurber . . . . . . . . . . . . . . . . . . . . . . . . .  233,1l9'I 
File and binder, J. A. Austin . . . . . . . . . . . . . . . . . . . . . . . .  233,910 
Filter, A. & E. Lister. . .  . .. . . . . . . . . .  . . . . . . . . . .  . . . .  . . .  238,940 
Finger ring, D. Untermeyer . . . . . . . . . . . . . . . . . . . . ... . . 234,� 
FIrearm. breech-loading. H. F. Wheeler . . . . . . . . . 233.901 
Fire e.cape ladder. Cummings '" Harrison . . . . . . . . .  233,998 
Flax, hemp. etc ..  machinery for breaking and 

scutchlng, J. Shinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233,949 
Flood gate for tile drains. E. M. Heafer . . . . . . . . . . . . 233.853 
Fiour and meal chest, J. Fishero . . . . . . . . . . . . . . . . . . . .  234.018 
Fiue cleaner. boller, W. S. Levake . . . . . . . . . . . . . . . . . . 234.OU 
Folding chair, D. N. Selleg . . . . . . . . . . . . . _ . . . . . . . . . . . . 233,880 
Folding machine. L. C. Crowell . . . . . . . . . . .  283,994 to 233,991 
Food, an article for cattle. W. H. Smith . . . . . . . . . .  233.866 
Fruit in cans. siruplng, J. A. Taylor . . . . . . . . . . . . .  288.896 
Fuel. W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288,884, 233,887 
Furnaces. lining. A. S. Dunning (r). . . . . . .  . . . . . . . . . .  9,{" 
Gas generator. T. Van Kannel . . . . . . . . . . . . . . . . . . . . .  233,91i6 

A.ND EA,(JU BEARING THA, T DA.TE. Gas. process of and apparatus for generating, E. 
J. Jerzmanowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233,860 

Gas, process of and apparatus for making illumi-[Those marked (r) are reissued patents.1 
nating, E. J. J erzmanowsld . . . . . . . . . . . . . . . . . . . . . .  233,862 

A printed cop,. of the .peciflcatlon and drawing of any Gelatine, manufacture and ornamentation of 
patent In the annexed list. a.!so of any patent Issued sheets of. W. V. Brigham . . . . . . . . . . . . . . . . . . . . . .  288.9'13 

Since 1866. will be furnished from this office for one dol- Glass house pot, G. Zhnmennan . . . . . . . . . . . . . . . . . . . . 238,00i 
Glove fastening, H. W. Duc.ter . . . . . . . . . . . . . . . . . . . . .  234.005 

lar. In ordering please state the number and date of the Governor aild safety appliance to elevators, G. 
patent des1red and remit to Munn & Co., 97 Park Row. 
New York city. We also fnrnlsh copies of patents 
granted prior to 1866; but at increased cost. as the speci­
fications not being printed. must be copied by hand. 

Dryden. . . . . . . . . . . . . . . . . .  . . . . . . .. . . . . . . . . . . . . . . . . .  , 288,841 
Grain binder, J. H. Haughawout . . . . . . . . . . . . . . . . . . .  233.852 
Grain separator, J. F. Hatfield . . . . . . . . . . . . . . . . . . . . . .  234,034 
Grain separator. magnetic, Cook & Thayer . . . . . . . . 233,920 
Grate bar. T. Maitland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,047 
Grinding and triturating apparatus, T. T. Morrell 234,052 

ACid, apparatus for bnrning sulphnr to produce Hand drill, J. W. Burkholder . . . . . . . . .  . . . . . . . . . . . . .  234,109 
sulphuric. H. Glover . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.025 Harvesters. head for compound cutter bars for, 

A dvertising device, A. S. Wetmore . . . . . . . . . . . . . . . . .  288,e58 Mason & Groat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233.866 
Air compre.sor. H. C. Sergeant . . . . . . . . . . • . . . • • • . . . .  283.881 Hat brims. cord edge for, J. B. Bancroft . • . . . . . . . . .  233,912 
Aluminous cake. making. Bihn & Heerlein • • • • . . • •  233.916 Hatchway guard. self-clOSing, E. G. Kendall . . . . • •  234,()12 
Animal trap. J. C. W. Boice . . . . . . . . . . . . . . . . . . . . . . .  288.917 IIay barrock, L. Gillig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,024 
Awning frame, E. C. Cook . . . . . . . . . . . . . . . . . . .  233,987, 233.888 Hay elevator, A. H. Smith. . . . . . . . . . . . .  . .  . . . . . . . . . .  234.083 
Auger. post hole, M. M. Hubby . . . . . . . . . . . . . . . . . . . . . 233.931 Heddle frame. S. Sewall. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  234,077 
Axle arm. vehicle, E. D. Ives . . . . . . . . . . . . . . . . . . . . . . . 233,932 Heel stl1l'eners. mechanl.m for the manufacture 
Bag fastener, W. C. Joslin . . . . . . . . . . . . . . . . . . . . . . . . . . .  288.935 of, R. Glover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233,848 
Bag fastening, C. Appleton . . . . . . . . . . . . . . . . . . . . . . . . . .  233,9Q! Hinge, T. Fowler . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  234.018 
Bag holder. L. A. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,012 Hinge. lock, J. Bronghton . . . . . . . . . . . . . . . . . . . . . . . . . . .  233.975 
BUR lock, Conlan & O'Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . 283.9'�1 Hoe, tobacco. O. W. Goslee . . . . . . . . . . . . . . . . . . . . . . . . .  , 233.849 
Bag tie, L. A. Fish . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 2M.Oll Hol.ting engine. hydraulic. H. G. Morris . . . . . . . . . . 234.003 
Batls. machine for fornJing eyes on wire, J. Geiger 234,022 Hoop .and method of dressing and colling hoops, 
Bale tie. J. G. Battelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233,913 barrel, J. Naylor. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233.870 
Bed pan, W. M. Searb,. . . . . . . . . . . . . . . . . . . : . . . . . . . . . . .  234,076 Hose reel. J. Q. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288.990 
Bedstead, wardrobe, M. Cro.by . . . . . . . . . . . . . . . . . . . .  233.991 Hub, vehicle wheel. Gandy & Shngert . . . . . . . . . . . . .  234.020 
Bell, electric call. M. L. Baxter . . . . . . . . . . . . . . . . . . . . . . 233,884 Hydrogen. producing. E. J. Jerzmanowskl . . . . . . . .  233,861 
Bench dog. P. Cook . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233 986 Inhaling pad. vapor, C. S. Thompsou . . . . . . . . . . . . . . .  233,954 
Birds. trap for catching. 1. B. Dolley . . . . . . . . . . . . . . .  284:004 Insulating telegraph wires. machine for, Ber-
Blow-pipe .  T. C. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233,961 thoud & Borel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233.9'lO 
Blower or exhaust, L. S. Fithian . . . . . . . . . . . . . . . . . . . .  234.01' Key, E. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,057 
Book cover protector. Wardwell & Lettenmayer .  234 096 King bolts. die for forming, W. Pearce . . . . . . . . . . . .  234.059 
Book holder. receipt. R. B. Dlc.tey . . . . . . . . . . . . . . . .  234;001 Knob rose. J. F. Peacock . . . . . . . . . . . . . . . . . . . . . . . . .  234,058 
Book preu. W. E. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,097 Lamp. electric. C. W. Hamson . .. . . . . . . . . . . . . . . . . . . . .  234.032 
Boot and shoe shank support:and protector, Had- Lamp fixture, extensIOn. F. R. Seidenstlcker • . . . .  233.879 

ley & Joyce . . . . . . . .. . . . . . . . . .  . . . . . . . .  . .  . . . . . . . .  234.030 Lamp lighting. mechanism , J. /I< J. Hlnk . . . . . . . . . .  233,855 
Boots and shoes. shave for making Scotch sole Lamp .hade and chimney, comb'd. G. A. Beidler. 283.966 

edges on. A. E. JollDson . . . . . . . . . . . . . . . . . . . . . . . . . 234.008 Lamp stand. H. H. Clinton . . . . . . . . . . . . . . . . . . . . . . . . . .  233,988 
Bottle. dropping, F. M. Dixon . . . . . . . . . . . . . . . . . . . . . . .  234.001 Lantern hanger. E. Lufkin . . . . . . . . . . . . . . . . . . . . . . . . . 234.040 
Hottle stopper. J. Q. Houts . . . . . . . . . . . . . . . . . . . . . . . . . .  234.035 Lateh. T. F. McGrath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233,861 
Box fastener, H. E. Clinton . . . . . . . . . . . . . . . . . . . . . . . . .  283,984 Latch, gate. A. A. Trest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.092 
Brick machine. T. H. Andrew.. . .  . . .  . . . . . . . . . . . . . .  233,909 Lead and crayon holder. C. Sneider . . . . . . . . . . . . . . . .  234.084 
Brick machine. G. H. Williams . . . . . . . . . . . . . . . . . . . . . 234.101 Lead fumes. refining, Lewis & Bartlett (r) . . . . . . . . .  9.442 
Bridge gate. draw. T. J. Gray . . . . . . . . . . . . . . . . . . . . . . . .  233,926- Leather stripping machine. Wagp: & Shaw . . . . . . . . .  284.01» 
BroDze. producing aluminum. J. Webster . . . .. . . . . 233.900 Leg rest and reclln1ng chalr. M. E. Keiran . . . . . . . . .  234.un 
Buttons or studs. manufacture of. H. B. Morris . . .  233,869 Lifting jack. G. Wo llet . . . . . . . . .  . . . . . . . . . . . . . . . . . .  234,105 
Buttons. producing design. on, C. L. Woolbridge . 284.106 I Liniment. F. E. Marcum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.048 
Calculator. J. S. Duret. . . . . . . . . . .  . . . . . . . .  . . . . . . .  . .  233,840 I Loc.t and key. C. C. Dickerman . . . . . . . . . . . . . . . . . . . . . 234.002 
Capsnies. making. C. Cheswrlght . . . . . . . . . . . . . . . . . . . 283.980 Loom. L. J. Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233,937 
Car brake, Gue & Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288.850 Loom heddle. S. Sewall ; Jr. (r) _ . . . . . . . . . . . . . . . . . . . . .  9.446 
car brake. atmospheriC. I. P. Wendell . . . . . . . . . . . . . .  238.967 Loam shuttle. F. J. Freese . . . . . . . . . . . . . . . . . . . . . . . . . .  283.9'� 
Car coupling. J. N. Best . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . .  233.m Lumber. plow for cutting. D. R. Proctor . . . . . . . . . . .  234.062 
Car coupling. D. Keethler . . . . .  ' . . .. . . . . . . . . . . . . . . . . .  234.111 Magneto-electric machine , E. BUl'IIin (r) . . . . . . . . . .  , 9.488 
Car conpling. L. C. Slonec.ter . . .  ,' . . . . . . . . . . . . . . . . . . . .  234,032 Magneta. device for adjusting the armatures of 
car platform gate. J. S. Savage . . . . . . . .. . . . . . . . . . . . .  234.em electro, S. Bergm8.1lll . . . . . . . . . . . . . . . . .  . . . . . . . . . .  238,961 
Car rOlli. 1. H. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,063 Manure. mixed phosphatic, J. C. Perkins . . . . . . . . . .  138,875 
Car .tarter, Goodrldae & Pope . . . . . . . . . . . . . . . . . . . . . .  234.026 Marble or atone, man1lfacture of artl1lclaJ, A. M. 
Car, steck, C _ G. James . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . 234.1136 I ltichardsen . . . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . . . . . . . . . 23S,1I4S 

Metal slotting apparatus. W.-H. Taylor. 
283.962, 233.953. 234.1ll9 

Metal working machine, compound, R. B.Jentzsch 234,087 
Mill for reduction. E. P. Baugh . . . . . . . . . . . . . . . . . . . .  283.888 
M.\ning machine. coal. J. W. Harrison (r) . . . . . . . . . .  9.439 
Mould board clamp, W. McNary . . . . . . . . . . . . . . . . . . . .  233.868 
Motion, device for couvertlng, M. W. Clay . . . . . . . .  233,902 . 

1\(otor for working churn •• etc., A. T. Powell . . . . . .  234,061 
Needle. dipping, J. Gardam . . . . . . . . . . . . . . . . . . . . . . . .  _ 234.110 
Nose guard for steel grinders. magnetiC. E. Stod-· 

dard . . . . . . . . . . .  : . . . . . .  ? . .  . . .  . . . .  . . . . .  . .  . . . . . . .  . . . .  233.891 
Nut lock, G. Neilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,OM 
Oatmeal machine. J. F. Fahs et 1Il. . . . . . . . . . . . . . . . . . . 234.010 
Ore griuding mill . R. C. Grant . . . . . . . . . . . . . . . . . . . . . . .  234,027 
Ore leacher. Schulder & Russell . . . . . . . . . . . . . . . . . . . .  284.073 
Pac.ter for oU well •• water, J. II. Williams . . . . . . . .  234.102 
Paper perforating machine, R. T. Smith . . . . .  . .  . .  233.SS2 
Paper pulp. beatlug engine for. Dunn & Le Barron 288.839 
Parer, apple. G. R. Thompson . . . . . . . . . . . . . . . . . . . . . .  288.955 
Pen. stylographic fountain, C. H. Downes . . . • . . . . .  231!.924 
Permutation loc.t, H. W. Cc.vert . .. . . . . . . . . . . . . . . . . . .  233,922 
Permutation lock. E. Stockwell . . . . . . . . . . . . .  283.960. 234,1)85 
Photographs. coloring and finishing, F. L. Mitchell 238,944 
Picket pointing machine. G. N. Thomas • . . . . . . • . . .  288.896 
Picture nail, A. D. Judd (r) . . .  . . . . . . .  . . . . . . . . . . . . . . . .  9.440 
Pin holder. T. J. pairpoint . . . . . . . . . . . . . . . . . . . .  . .  233.874 
Pipe and nut wrench. J. C. Stevens. . . . . . . . . . . .  . . .  . .  233.S93 
Planter, combined corn and cotton, H. H. Carter. 238.979 
Planter, corn, T. T. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . .  233.999 
Planters. check rower for corn, Gmsh & Loc.thart 288.921 
Plow, H. F. Edey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.001 
Plow. N. H. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,017 
Plow, sulky. J. M angas .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,046 
Post omce case. Crowder & Halle . . . . . . . . . . . . . . . . . . ·233.992 
Preu. S. J. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 28l!,!W. 
Pres.ure regulator for air, etc .• C. M oore . . . . . . . .  ,. 234.051 
Printers' leads. etc .. macbine for cutting. F .S. Taft 233.894 
PrInting machine sheet delIvery apparatus. L. C. 

Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  233.998 
Pulnp, J. E. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,069 
Purse. coin, W. H. Ellery . . . . . . . . . . . . . . . . . . . . . . . . . .  2il4.009 
Railway switch. E. Witsll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,100 
Railway track scraper, S. A. otIs (r) . . . . . . . .  9,445 
Railway tracks. electro-magnetic switch appa.-

ratus for, T. S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.001 
Razor. C. J. J. & P. C. Sadler . . . . . . . . . . . . . . . . . . . . . . .  284,O'i0 
Refrigerator building. J. G. MUller: . . . . . . . . . . . . . . . . 233.945 
Bad Iron and fluting device . combined, C. ·A. Bab-

cock. . . . . . . . . . . .  . . . . . . .  . . . . . . . .  . .  . . . . . . .  . . . . . . .  . . . . .  233,830 
Bash fastener. A. V. Sanford . . . . . . . . . . . . . . . . . . . . . . . .  234,1Il1 
Sa.h holder. P. P. Kuehborth . . . . . . . . . . . . . . . . . . . . . . .  234.043 
Bash, window, T. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.078 
Saw. drag. J. Augspurger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233.!107 
Sawmill dog. W. J .  Wickham . . . . . . . . . . . . . . . . . . . . . . .  234.099 
Sawing machine, tenon. W. H. Clayton . . . . . . . .  . . .  238.981 
Sewing machines, attachment holder and ad-

juster for, G. W. Baker . .  . .  . . . . . . . . . . . . . . . . . . .  2S!' 911 
Shirt bosom supporter. L. Ruddick . . . . . . . . . . . . . . . . . 2..J,817 
Shoes. instep bolder for, M. J. Ferren . . . . . . . . . . . . . . 233,844 
Shutter bower, J. Broughton . . . .  , . . . . . . . . . . . . . . . . . . .  283.914 
Shutter fastener, V. D. Dearborn . . . . . . . . • • . . • . . . . .  234.000 
Sifter, ash, J. T. Hastings . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,033 
Skate, roller, W. P. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . 233.R40 
Sleigh, A. B. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.104 
Smelting furnace. ore. R. Hlnvest . . . . . . . . . . . . . . . . . .  23�.8M 
Stave jOinter, H. A. Crossley (r) . . . . . . . . . . . . . . . . . . . . .  9,441 
Stirrer and thermometer, combined, B. F. Adams 2SS.�06 
Steam and heat conducting pipe. M. B. Foote . . . . .  234.015 
Steam generators, cI.-culatlng device tor. D.Abell 233,905 
Steam trap, H. Wallace. . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  234.095 
Steering gear of vessels, mechanism for control-

ling the. A. F. A. Petersen . . . . . . . . . . . . . . . . . . . . .  288,876 
StoCking and the method of making, R. W. Scott. 

2114.07{. 234.075 
atone and marble. artificial, W. H. young . . . . . . , . .  238.960 
Stove board, H. Rendtor1i' . . . . . . . . . .  , . . . . . . . . . . . . . . .  233,947 
Stove. cooking. L. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233,863 
Stove grate. I.iddle & Morris . . . . . . . . . . . . . . . . . . . . . . .  233.939 
Stove, Oil, A. C. Macallister. .  . . . . . .  . . . . . . . . . . . .  . . .  233.955 
Strength te.ter, A. W. Browne . . . . . . . . . . . . . . . . . . . . . 398.918 
Suspenders, M. G. Gunning . . . . . . . . . . . . . . . . . . . . . . . . . .  234,029 
Swing. G. W. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233.914 
�'elegraph apparatus. G. D'Infrevllle . . . . . . . . . . . . . . .  288.8.;9 
Telephone, electric, E. Berliner . . . . . . . . . . . . . . . . . . . 233.969 

Telephone signa.! apparatus. T. A. Watson . . . . . . . .  233,899 
Tellurlan, T. McDonoll.llh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.05C 
'l'hermometer tube. J. Barry . . . . . . . . . . . . . . . . . . . . . . 233.!l63 
Thill coupling, T. M. Richardson . . . . . . . . . . . . . . . . .  234.,0fl7 
Thill support. L. F. Hutchins . . . . . . . . . . . . . . . . . . . . . . . 233,858 
Thimbles from cellulOid or other material, die for 

moulding, E. Villiers . . . · . . . . . . . . . . . . . . . . . . . . . . . . . .  233.S98 
Thrashers. band cutting feeder for. B. T. W orih-

ington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233.959 
Tire tightener, H. W. Sutton . . . . . . . . . . . .  . .  . . . . . . . .  2<U.0IS 
Tobacco cutter, J. B, Adt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233,829 
Tobacco cutter. A. Rlpplen . . . . . . . . . . . . . . . . . . . . . . . . .  234,068 
Tonga, roOfing, T. B. Beeson.. . . . . . . . . . . . . . . . . . . . . . . .  233.955 
Truc.t. car. E. P. Cowles . . . . . . . . . . . . . . . . . . . . .  _ .. . . . . . 233,989 

Truc.t, band. J. Stewart, Jr .. & G. Peene, Jr . . . . . . .  288.S92 
Truc.t. plow. H. C. Strong . . . . . . . . . . . . . . . . . . . . . . . . . .  234.087 
Umbrella and parasol, S. Helter . . . . . . . . . . . • • . • . . . .  233.930 
Valve, balanced. 11'. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  234,040 
Valves. globe and other. J. G. W11Iard . . .  . .  . . . . .  233.902 
Vegetable products for use and transportation. 

preparing waste, W. H. Smith . . . . . . . . . . . . . . . . . . .  233.885 
Vehicle toP. E. P. Stedman . . . . . . . . . . . . . . . . . . . . . . . . . .  233.889 
Velocipede. B. Rieder . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  . .  234.064 
Velocipede. T. B. Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288,903 
VelOCIpede. marine. M. Coloney . . . . . . . . ... . . . . . . . . . .  233.919 
Wagon rac.t. W. IIl. Day . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  233,888 
WURon seat support, H. M. Jacobs . . . . . . . . . . . . . . . . . .  233.9SS 
Wash board. H. Dunphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.007 

Washing machine. M. B. Atkinson . . . . . . . . . . .  : . . . . .  234,107 · 
Water closet. L. L. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233.86{ 
Water conductor, rain. J. G. Lamont . . . . . . . . . . . . . . 238.938 
Water from pipes, mechanism lor detecting waste 

of, B. L. Stowe . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 284.086 
Weaving suspender strap. webbing, \V. F. Osborne 234.066 
Wick raiser for lamp .tove •• J. H. Holmgreen . . . •  233.858 
Wind engine. Burleigh & Whee ler. . . . . . . . . . . . . . . .  233,977 
Windmill. D . . C. Harris . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 283 .928 
Wrench. H. A. Thompson . . .  . . . . . . . . . . . . . . . . . . . .  .!34.091 
Wrist pin, adjustable, L. ·,rhomas . . . . . . . . . • • . . . . . . . .  234,090 

DESIGNS. 
Carpet, J. B. Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.007 
Glassware. A. H. BII/ilgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,006 
Type. fout of printing, A. WIlI . . . . . . . . . . . . . . . . .  . . . . .  12.008 
Wall paper, E. Leissner . . . . . . . . . . . . . . . . . . . . . .  12,009 to 12,0 !4  

TRADE MARKS. 
Clock. H. J. Davies . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.073 
Co1l'ee,.Java. J. Stiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.033 
Desir and bench. school. J. L. Ayres . . . . . . . . . . . . . . .  , .  8,000 
MediClile, certain proprietary. H. G. Colman . . . , • . .  d.<& 
Soup packsge. vegetable. J. D. WaiTen. . . . . . . . . . .  8.079 
Stove board, zinc, A. 1. Grlgj(s . . . . . . . . . . . . . . . . . . . . . . . . . 8,011 
Tobacco and cigarette •• chew1Dg and smOking. O. R. 

�esslnger . . . . . .  , . . . . . . . . ; . .. . . . ... . . . . . . . . . . . . . . . . . . 8,012 
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Illllide Pallp.. each Insertion· " - . 73 centll a line . 
ack Palre�A\��� �:�r�J:"'� i;; IfJ.;.?O a line. 

liJ1urravifl?l8 may head aliveriuements at the Bame rate 
per iim, llt! �, as the letter pres8. · .A.dver­
ti8em6nt8 must be received at publication · fJjJlce as early 
as Thursday. morning to appear in nea:t i8BuB. 

pr The· PUblishers of this paper guarantee. to adver­
tisers a CIrculation of not les. tllan OO,OUO copies every 
weekly Issue: . . . . . .  . 

TH l INOlPlNO lNT . 
.. The ,qremosd; religiom· ftW.!IP4per of ·th6 UniUd 

state •• "-JOSEPH Coox. 

TlI11l INDEPENDENT seeks the patronage of the publlo 
on three grounds, as follows : 

18t. It is the ·  largest weekly reliKious news-
paper piiblished hi ·th·e world� . . 

l'd. It employi;{ as contributors more ahle 
writers; at home and abroad, than any other 
weeklY newspaper; 

. . .  
3d. It Kives its readers a wider ranlre of topics 

and more and fuller departmentll than they can 
find elsewhere in any jonrnal. 

THE INDEPENDENT C9nslsts of 52 page .. , nea�ly cut 
and pasted . . It Is printed from 91ear type (we stereotype 
the pages. weekly, al1d., hence, every Issue is really printed 
with 118W. type) a,nd on good paper, ",nd mechanically it 
ts unexcelled. 

There is no question . Of . .  promlnence In religion, poli­
tics, SCience, educatiO!l, finance; or any other depart­
ment of human knowledge which THE INDEPENDENT 
does not discuss. It has regular departments devoted 
to Biblical Re�e8rch, Missions, Religious Intelligence, 
Book Hevlews .and Literary News, the Sunday-School, 
Education., Ii!!l1ienlle, .San�tary quesUons, . FIne Arts, the 
movement� .Qf . �i���rs, . Personalities, News of the 
Week, Financial and Commercial matters, including 
Weekly Prices Cment, Market Reports, cattle Market, 
Dry Goods Quotations, Flowers and Farming, and Insur­
ance. In -its religious department It gives news and 
statistics of .all denominations of Christians, every­
where. In · ·fullness,· acCuraCY, and comprehensiveness 
this department Is unequaled. Several pages of stories 
and poems 8dapied to Old Bud Young are given every 
week, with a: Column of Puzzles. 

From time to iline Sermons hr eminent ministers are 
puhllshed: ·The current topiCS of the day are discussed 
In our edltoi1aJ coluIDns freeli and vigorously. We ·· are 
not afraid to state our opuiJ.ons. 

. 

Our New Terms for 1881. 
One subscription one year, ln advance . . . . • • . . • • • •  $3 00 
lI'or 6 mol1tlis, $ t .�0 ; for 3 months • . . . . . . . • •  ; . . . .  0 7� 
One suhsarlptlon two years, In advance. . . . . . . .  . .  3 00 
One subscription with one ·NEW suhScriber, both 

In advance, ln one remittance · • • . • • . . . .  ; . . .  3 00 
One suhscrlption with two N J<W suhscrlhers, all 
on::����1����i!¥�r�: ��

t
��crlbe�8;aii 

7 00 

on:���a:J�gc:IlC FJ1:' r:��:::Cribe;8: jill . S �O five In advance, In one remittance . . . . . . . . . . • • •  10 00 
�61��r�8:�!r��:.e same rate, Invari-
These:�d�CI!d.p!'iAA� .($;l p.er annum In cluhs of five or 

more) ru:e ve�:r.mJlch l<!�th8Jl any of the standard re­
ligious "�ekll'l'!, .tl,lough .the paper .Is J!luch larger and 
better, as .C<?mpar!son will show. 

Suhscrl�!, .. Ith. :rQur friends and get the low .rate. We 
olfer no premiums, and reserve the right to withdraw 
our IIherai" club rates at any tinle after six months. 

Sample Copies free· upon application. 
pr SUBSCJUBE NOW. -'fl 

Address 

T H E  I N ·D E P E N D E N T , 
Stu . B.,oadtDa1/, New Yo.," 0""1/. 

P. O. Box 27H1. 

AGENTS WANTED · TO INTRODUCE 
a new8.nd novel Account Book to huslness men. A rich 
harvest to .cQmpetent parties during the next three 
m

on
k�w�prM1�ed';,'86�� �:�ew York City. 

[DECEMBER 4:, 1880. 

A SPLENDID HOLIDAY GIFT'-
O·R . . . S.COTT'S .E L E CT .RI C H A I R B R U SH .  

[From 
Rev. ·Dr .. . . .  

Brid&'I'man.] 
Brooklm � 

June 1st, 1BIlJ. f 
.. Gents:-I have 

neve� betore gh:en a 
testimonial, hut am wil­ling to encourage the use of an honest remedy. I am so pleased with your HaIr 
Brwlll that I deem It my duty 
to write you recommending It 
most cordially. My halri about a 
=I'I=i-

a
cor.L.m���l

allI:.fJg�\mt 
since using t�e !(irusil a t�Ck growth of 
r�th\'t":'h�t

l
ls:.r.r'i,";:v'lg�s

q
¥:.

t
yt:�JIng 

�d �ch!!���:v!�!!�ee��!!�!�e��a:d Prin-��/O cess of Wales, and written upon hy the Rt. Hon. w .  E. Gladstone, is now hrought to the notice 
"'" 0- of the American public. It cures hy natural means, will always do good, never harm, and Is . , 11Il' a remedy lasting for many years. It should he used dally In place of the ordinary HaIr 'C A Brush. The Brusil Handle Is made of a new odorless composition resemhllng ebony ; a 

'f""j�comhlnatlon of SUhstanceS

. 

PRODUCING A PERMA N E N T  ELECTR IC 
. . . VO LTAIC CURRENT WHICH ACTS IMMEDIATELY UPO N THE 
� HAIR GLANDS A N D  FOLLICLES. This power can always he tested by 
V' a silver Compass which accompanies each Brush. . . . 

IT IS W ARBANTED TO 
CURE NERVOUS HEADACHE IN Ii IIINUTES !  I 

. CURE . BILIOUS HEADACHE IN 6 IIINUTES ! !  
CURE NEURALGIA IN 5 MINUTES ! !  
PREVENT FALLING HAIR AND BALnNiiiii 
CURE DANDRUFF & DIBEASES OF THE SOALP I I  

PROMPTLY ARRESTS PREMATURE GBAYNEBS I I  
IlAOS THE HAm GROW LONG & GLOSSY I I  
IMIrlEDIATELY SOOTHEB THE WEARY BRAIN I I  

MONEY RBfIJRNED IF NOT AS REPRESENTED. 
I'r RARELY FAILS 'rO PRODUCE 
A RAPID GROW'rB OF HAIR ON 
BALD HEADS, WHERE 'rBE 
GLANDS and FOLLICLES ARE 
NO'r 'rO'rALLY DES'rROYED. 

Proprietors : The Pan Mall Electric A.ssoeia· 

..4. tlOD of Lon don. 

li'" New York Branch : 842& Broadway. 

, Q�.. [From the IUayor of Saratoga.' 
v-.. A st 12, 1880. 

out. · . I have tried other remedies, hut wltli no 
success. A.fter . this remarkahle result I pur­
chased one for my wife, who has heen a great suf­
ferer · from headache, and she finds It a prompt and 
Infalllhie remedy. . A. C. Bridgeman, D.O." 

:A� " I  oheerfully testIfY tonge merits of V Dr. Scott's EleCtric · HaIr Brush. ed It cures my headaches within a 
I(' few minutes. I am so pleased . � with It I purchased another 't/ for my wife. It Is an ex­

cellent Hair Brush, Itt well worth the price, ":0 . aside from Its cu. 
. 

· 218  Fulton Street, New York Augnst ll1, l88O. 
· ." 1 'Would Not take $1,000 for my: Brush . 

If I could not replace It." PI.INY F. SMITH. 
Jl[r: Slilith 1s a gentleman well known In this City as a Law PubJisiler, and also as a Director In several 

'"C'�. mtlve �ower8." JAB. B. C2 (''HAPMAN. 
Publlo institutions· of· New York. 

.. Domestlo " Sewing Machine Co., New York. Angust 16.18SO. DR. GEO. A. SCOTT-Dear Sit": Permit me to add the te.tlmony of my wife to that of the many others who 
have heen benefited hI the nse. of your Electric Brush . . She has for years heen a su1ferer from re�� In anpt r:;����,l'�::.ce obtained for her one of your �hes, she has experienced ent��1:'Y· BA::'�� 

11� . 
�� . . .  . . . . . . . . . Round Lake Camp-Meetiug Grounds Saratoga Co., N. Y., June 8, �. 

.. Your Brush Is certainly a remarkahle cure. I am highly Jlleased with It. Its elfeCt is most w
ll
onde

rth
rful

t
'
h
and you 

may.be SUte I ·sliall recommend It heartlly among my friends. It is also a splendid Hair Brush, we
S 

w
perln0 te 

e
d

m��p" 
and will last me for years. -- Rev. J. D. ROGJlBS, u n eD . 

Mention this Paper. Over '7,000 rimOar TllBtimon(als can be seen at 0'Ut' o;UIu. 
Remember tha.t this 

"is . NOT a " metallio " 
wire brush, but ma.de 
of . PURE BBlSTLES, 

A B E A U T I F U  L ·  B R U S H ,  FdtS�l�is. 
We will Bend It, postpal.d, o� J:ecelp� of" $S. OO.; 

or by Express C. O. D. at -your expense, wI�h prl;vn9l{8 of opening and e;amln\ng. 
Or request your nearest Druggist 01' Fancy Store to obtain one for you, FROM US. 

MONEY RETURNED IF NOT · AS REPRESENTED. 
As soon 8S you receive the Brush; If not well satisfied with your hargaln, write us, and we will return

. 
th

f
e .']!.oney

Co
• What can

d 
bpe f!l!.I!!t? 

This . paper will not knowiuglY publish any humhug, and I have placed a Brush In the hands 9 ,....yor oper an os� er 
James of ·New York, as a guarantee of my good faith. . .  

�Remittanees shliuld be made payable to GEO. A. S()OTT; SUA. Broadway. New York.' A�ents wanted in every town. 
They can he made· In· checks, dratts; post omce orders, or currency. Inclose .10 cents. for registration, and we guarantee safe delivery of 

SAFETY HOISTINQ 
Machinery. 

OTIS BROS. & CO., No. 348 Broadway, New York. 

EXPERIMENTS IN ACOUSTICS. - A 

ORGANS l1li30 to $1 000-, 2 to 3l' Stops. 
i'lanOS ,' 2ii up• PBPIlr free. A ddress 
Danie F. Beatty,Washlngton,N.J. 

RAPID BREATHIN G AS A PAIN OB-
tunder.-A brief statement of the facts In regard to Dr. 
Bonwlll's discovery that, hy causing his patients to 
hreathe rapidly for a few minutes, the sense of pain was 
so ohtunded that he could extract teeth without causing 
l)a;,

n
Bo:':�r.��h�
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non. Contained In SCIESTIIi'IC AI\lEIUCA N SPPPLEM�NT, 
No. 246. Price lOcents; To he had at this omceand from 
all newsdealers. The same number contains valuable 
articles on PhtWlBla and other medical subjects. 

SKATES AND NOVELTIES .  
Send for Catalogue. 

& ·SIMPSON, 132" Nauau St. , N. Y. 

THE lEST 'IPEI I  
T H E  

• 

TRY IT I 

B IG PAY .. · Illus . . Catalogue FREE. AIENTS GAGE & CO., Boston, A<lass. 

$12 A WEEK. $l28. dailithome easilYmade. Costly 
outlit free. Address TRUE & Co., Augusla, Me. 

TO FIND OUT WHAT THE PHRENOLOGICAL JOURNAL 
is like now, send your address, with 
250. In stainps, for a 3 months' .. Trial 

Has been the foremost of all industrial publications for 
the past Thirty-Four Years. It is the olde.t, l"raeH. 
cheap.,.t, and the beat weeklll illustrated paper devoted 
to Engineering, Mechanics, Chemistry, ' New Inventions, 
Science and Industrial ProgreBB, published In the United 
States. Circulation over 50,000 a week. . 

�;h��gr':�:I U:� :t� ��� . . . . . . . . . . um. 200 . .. numher. Cluhbed with 
the SCI >]NTIFlC ·AMERICAS a year, 
with Bust Premium, for "'.50. Splen­
did PrIlmlums.to.Suhscribers. Splen-

. Every number· contains from 10 to 15 original eugrav­
ings of new· machinery, novel inventions, Bridges, Engi­
neering works, Architeoture, improved Farm Implements, 
and new discoveries in Chemistry. A year's numbers 
contain 832 ps.ges and several hundred engravings, and Is 
conceded to he 'rh" Beat Mechanical Papsr in the World. 50 Elegant All New, Chromo & Scroll cards, no 2 alike, TH E B lalEST TH INI  OUT. Illustrated 

Name Nicely. p. rl.nte. d,10.c. Oard MUls; N orthford, Ct. . . . . hook sent free. 
AddreSll E. NASON & co., 111 Nassau St., New York. . g����r:!.�:f���w,�

o
:;:gI���; 

TEBlWl:-One Year, by Mail, - ,3 20 
Siz Months, 1 60 . . $5 to $ . . ·2· ·0· Per day at home. Samples worth $5 free. 

. . . . AddresB STINSON & Co., Port1aiId, Me. 

��§9�MJ����l · F R E E .' which we ask to help pay the cost. of 
this advertisement, "We · .. ·m lend fJree anI} post-paid, The Crlck.et on the Dearth, on trial, 
for the tAred lase months 01 tAla ,.ear, inoluding our magnificent 
Holiday Number, which "Will contua. our new and extensive IlIul­
trated. Prem� u� .List for 1881.. We make this e:r.traoldin&r;Y offer to 
introduce tbe pa.per into every household In America, and he who 
.eea tbis notice and does not take adv.ntage ofit, miales the g'reat­
est barga,in ever offered by a reliable publishing houae.. TIm CBlCItft 
:; H.ip��s

Aw:':1;y) �d���d 
��:ep���!8!�

a
:::'1d�:':�::'I�S!f: 

cents ; therefore the liberality of this oft'ercftn be readily appreoiated. !:::e::, elut;�:i�W:���8p�b=�1l�ril=,2�:�: 
WANTED.-A VAN TENAC DRY ELECTRIC PILE, nOticed SCIENTIFIO · AlIiERl(iAN SUPPLEMENT, No. fi8: Address G.·D. POTTER, Evansville, Wis. 

T E L E P H 0 N E Works 1 mile . . Price '4. Pat'd. 
CirCUlars free. HOLCOMB & Co., Mallet Creek, Ohio. 

on PhrenolQg37, Good HeBlth�tC •. send address on postal 
to FOWLER &; W�L.s, :mo .. roadway, New � ork. 

COMPRESSED · STEEL. - BY ALFHED 
Davis. Ail interestlD.ILpaper deSCriptive of the arrange­
ments adopted at the Barrow (England) works for com­
pressing fluid steel by the direct application of hl/lh- . 
Pressure steam,ln order to avoid the unsou�ness which 
;c�'::E:�

I
:�T�1 '::!,�:. as 

����!
h

Tn ��:::�I�� 
AIIlERIC�N SUPPLEMENT, No. 247. PrlQe 10 cents. To 
be had at this omcie and from all newsdealers. 

Superior Wood Working MSChlnery, prlncijjaJly for Cahi� 
inet Plano, and Piano Action Makers. Shldtlnir. Pnlle:vs, 
and Hangers. . P . l'r)1hi!, '91 to 467 W. 40th St.; New York; 

THE CHEMISTRY OF LIGHT-BY JNO. BETON TUNNELS AND ARCHES. -AN 
E. Fairlie, L.R.C.S., . An .lnterestlng · and instructive leo- important. paper, silowlng the r�cent successful applloa.­
ture delivere4. hefore the Glasgow PhotographiC Asso- tlon of heton to �he lInl!,,, of rRllway arches where stone 
clstion, explaining the nature of light, the chemical and bricks are from various causes Inappllcahle. Beton 
chanKes Wh.i ch-lt Induces among the many ... .lbstances on !s inlpervlous to. water,�Bkes a lighter and stronger IIn­
the face of the earth, the wonderful power with which mgliand Is less costly tnan other materials. Illustrated 
it operates on the eye to produce vision and color and wit five engravings showltlll1 the application of beton to 
especially Its chemical elfects ·In the process of photo- the lining of arches on the Erie BAllwa:!'. Contained In 
graphy. Coutalned in ScIENTiFIO AIIlE UICAN SUPPLE- SCIEST IFIC AMEUlCAN SUPPLEI\l>:NT. No. 227. PrIce 
IIlENT, No. 2!1l1 • . Prlce 10 cents. To he had at this omce 10 cents. To he had at. this o:l!lce and from all news-
and from aJJ newsdealers. . dealers. 

Address and remit to MUNN &; CO., Puhlisilers, 
37 Park Row, ·New York, 

May be had of all N ewsdeaiers. 

• 
A T E  N T S obtained on the best terms 

in all countries. Models of DeW" inventions 
and sketche� examined, and advice free. The 
official list of al l patents is published in the 
Scientifio American the week they i ssue. Over 100,000 patents have heen applied for hy the 
proprietors of the Scientific American. Pam­
phlet containing laws and fuJI directions for 
obtaining Patents, Caveats. · :CopTrlaht&, 
Trade Marks, etc., free. 

Address for the Paper, or concerni11&' Patent&, 

M U N N 
No. 37 PARE: Row, 

& C O.,  
NEW YORK. 

Branch Offioe, oor. F &. 7th Bts" Washington, D, O. 
----------------------------------�------------------�---SCROLL SAW DES IGNS ,  Send for New CatalQgUe. L. H. Russell, StratfOrd, Conn. FOR SALE.-LARGE ·MACHINE SHOP, WITH Machinery, .T.ool., Eng!n� etc:, readiy for running. STYLOC R A F I C  . P E R F ECTE D  

FOR SA I;E (mEAP. A valuahle·patent. Addre&s P. H . . GRACE, Sedalia, Mo. 

$ t OO PER MONTH and a $2 0utflt free. Alrents wanted In every State to collect smalf ,,10-t
Th
ures to cOPY Mld enlarge to a heautiful . Oll Painting. e biggest thilul:. out. PHOTO-COPYING Co. A.ddress CmD�TER &· CO., .  . 

18Q lUIflIth StlWt, New Yol"k. . 

Inquire of A. MONNETT &; Cu., Bucyrus, Ohio. 
RECENT BRAKE TRIALS. - AN AC­
���uct:l�

e
U!�gy::aa':,�

e
�r.=��

tl
bg:: pany to asJl!l$in th\l relative merits of the Westing. house, the ERines, and the Sanders automatic hrakes, and Fay ·& Newall's hand hrake ; with a table showing the broad facts of the · trials. Contained In SCIlllNTIFIO bERIOAN SUPPLEMENT, No. 246. Prlcie 10 cents. Te lie "lIIl \l,t \his omce IUld trom aU ileWid4ialers. . 

LITTLH . GIANT. 
The most convenient and eConomical outflt for writing. Pen, Pencil and Inkstand In one. Writes 00 I� pages wlthout reflUing. ·  lia�ts ·a·llfetlme. Attaches to watch chain or neok cord, or fits vest pocket. l>rlce '2.i!O. - can be ordered by m

.
all, and.e«Chlill�d or returned If. not suited. For fUJI descriJltlon of various ctyles, send for circular. . .  . . .  R. D ERIS' AND WRITERS' ECONOMY- CO .. · . . . "l'3-33 Franklin Street, OlitOB , 4 Bond Street, New York I. 3S lUaCiI.on Street, Chleaao. 

© 1880 SCIENTIFIC AMERICAN, INC



DECEMBER 4,  r880.] 
IMPO RTAN'r BOOKS 

ON 
Mineralogy, Assaying, Min ing, etc. 
Davies.-A Treatise on "etalliferous Minerals and Mln-

��in::�fI?i�es�Q��er�i:s:�d'c�tft��fe�nN:�����: Illustrated by U8 engraVings of Geological �'ormatlons. Mining Operations and Machinery drawn from the practice of all parts of the world, . . $5.00 DeKoninck.-Dietz.--A Practical Manual of Chemical Analysis and Assaying : As Applied to the Mannfac-
i���.o��o�t:�r ��s g�e�d afnd �gm(':�;c��nBr�:I�� ninck. Dietz. and Mallet. American Edition, with ���? an.d an �ppen�ix on

.
rr"n Ores; b.Y A. �. �'e"��Jo 

G�elJn��·re�'i!'f�� *��������';;IO��.Atolrtct��y�';,'fi Refining ; the Processes of .\1 anipulation. Recovery of Waste, ( hemlcal and Physical Properties of Gold, Mlx-
G����J:.!mr:;,��,h�r��s E���JIBe"tgk'. et;';;st��ons'}� Alloying and Worklnl{ Silver i Refining. Melting, Sol­ders. Alloys, Imitations, etc. Illustrated. 12mo, $3 50 Kobell.-I<�rni.-Mineralogy �implified , A short method 

��1!e���la����:�K��fn �h":Wl:i Wa��a��o'M the uerma'n of F. Von Kobell, with an Introduction to Blowpipe AnalysiS, and other additions. 1ly Henri Erni, M .D. 12mo, . . . . . $2.50 
I .. ieber.-Assayer's Guide ; Or, Practical Directions to Assayers, Miners, and Smelters, for the Tests and Assays, bv Heat and by Wet Processes. for the Ores of all the Principal Metals, of Gold and Silver Coins and Alloys, and of Coal , etc. 12mo, . . . $1.25 North . .  The Practical Assayer ,containing Easy Methods for the A.say of the Principal M etals and Alloys. 

�
;Sb�r:e� W�J�.Pl�2:�, an� those inte�ested. In M��� 

Orton.-Underground Treasnres : How and Where to Find Them . A Key for the Ready Determination of ����� 8,���� r.�r�:fu':t��i�d���mt;,��ted s:ates'$lBJi PhiiIip. and Darlington.-Records of Mining and Metal-

1titutifi t !tutri tatt. 

ROCK BREAKERS & ORE CRUSHEP S. 
(THE " BI.AKE " STY f.E.) This machine has for twenty r.ears stood the TEST, and found to be the best one made for breaki�all kinds of hard and bnttle snbstances, such as ORES, QUARTZ, EMERY, etc., etc. , �e,:s�p����J's' it�r..;::nF.::;tt;:enty years connected with the mannfacture of this 

FARREL FOUND R Y  AND MACHINE CO., Mannfrs., Ansonia, Conn. 

1 rl �  WALLA C E  D IAM O N D  CARB O N S fofl E LE CTR I C  LI G HT S  
M AN'F 'O.JOR TH E ELECTRICAL SU PPLY CQ. , I 09 LI BERTY STRE ET, N EW YOR K .  

ROOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manufrs, 
CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen.  Agt., j & g:���::t,St. ' } NEW WM. COOKE, Seiling Agt., 6 Cortlandt Street, YORK, 
JAS. BEGGS 8. CO., Seiling Agts. , 8 Dey Street, 

.-SEND FOR PRICED CATALOGUE; 

SU RFACE FILE 1I0LDERS. 
By their use a crooked file may be utilized as well as a straight one, and both are made to do better execution In tiling broad surfaces than has hitherto been possible; . N o:Tholds files 12 to U in. long. Price 75c. each. No. 5 " .. 14 to 16 In. .. Price $1.00 each. 

b:��es�"c1roi�'hU'1&'N'be6�1�,:0�l��1:.'i�'i:�d only 

lurgy. Illustrated. 12mo, . . . • $:/.00 RUBBER BACK SQUARE PACKING P��y'��:.tt�1U(&lo�f Sllv�r an� Gol�. pa�t 1 ,  S�12�� 
. . .. . • Wohfer.-A Hand-Book of MineraI Analysis. By F. ���er. Edited by Henry 1l. Nason. IIlust,\e:ij BEST IN TH), WORLD. 

FRE E  TO ANY ADDRESS 

m::;r The above or any of our books sent by mall, free For Pack ing the Piston Rod. and Valve Stems of Steam Engines and Pumps. of postage. at the publication prices. the packing which, when in use, is in contact with the Piston Rod. HENRY CAREY BAIRD & CO., A keeps the part 1l against the rod with sufficient pressure to be steam-tight, and yet Indust�i�1 J'�2�sJ'ir�T���s���r'.h�i'Ldpi��orters, . cre���rs lengths of about 20 feet, and of all sizes from JO to 2 Inches square. 
---- ------ 1 J O H N  H. CHEEVER, Tl'ens. N .. ;W YORK B .. :LTlNG &\ PA,CKUG CO., 37 & 38  Park Row, New York. 

1 --__ ----_--------------------------------- PER.�XN S' 
Forster's !W2t�Ere�tB!����!"a�!pg��jj!�df�!���e!1(���XnJverizer ' . 1 High ·Pressure Bngine and Boiler , Etc, 

Parties who have used it constantly for six years testify that it will do tWuble the work . On returning to· EnEland, I have arranged with Mr. of any other Oruslwr, wit.h one-thitd the Power, and one-half the expense for keeping in James l .. H owa11lb of Hm'Uord, (·onn .. to repre-repair. The smaller size& can be run A��:e��S�&T!J�EN .& CO., Pittsburgh, Pa. l�tit\����t:f
e
r���lon.�:-���

i
�g�:i�i

n
Xl?g�::lt: . cations addressed to him on this subject will receive 

-------------------------------------------- attention. THE p�,��i�f,l1:��i�icb'b:�ZimTED. 

WITHERBY, RUGG & RICHARDSON, Manufacturers of Patent Wood Working Machinery of every dl\&crip­tion. Facilities unsurpassed. Shop formerly occupied by R. Ball & co.,  Worcester, Mass. · ·Send for Catalogue. 

T:a:::n.::m::m. 

" THE DORE BIBLE GALLERY." 
Containing One Hundred of the choicest of Gnstave 

Dore's Illustrations of the Bible, and a page of expla.na­
tory letter-press facing each engraVing, together with a 
superb portrait of the artist. 
Large quarto, cloth, fuli gilt, $6 ; morocco, full gilt, $10, 

" .A. T .A. L.A.." 

EMPIRE  FORGES-THE  B EST. 

In the market to LONDON, BERRY & ORTON, Phlla., Pa. 

S T E A M  P U M P S . 
THE NORWAIJK IRON WORKS CO.,  

SOUTH NO RWALK, CONN . 

INII�III:lllm.illiIIIIlII�I�Uij;II�liid 
Oline Lubricating COmpound mannf'd by HOLLAND & THOMPSON, Troy N. Y. Avoids hot Journals, drip­ping, and waste. Send for catalogue of Grease and Cups for all kinds of machinery. By M. DE CHATEAUBR�A�D. 

GRADUATE HAVING An American story, and one of the best efforts of the A 
celebrated author. Superbly illustrated with numerous matical training and experience with astronomical, sur· 
full pages of Bome ot: our grandest scenery, by Gustave leJA�:�saB?tTo��1&��!����:h���,i.esir�s e�ployment. · 
Dore. Printed on heavy tinted paper, and richly bound, 
Large quarto, clo.h, full gilt, $5 ; morocco, full gilt, $10. 

I i  THE WANDERI NG  J EW." 
A series of twelve lllustrations by Gustave Dore, piC­

turing the weird and unearthly scenes of the legend, 
with explanatory letter-press, 

Large quarto, cloth, gilt, $2.50. 
THE FINE ART PUBLISHING CO., 

;)3;) Pe",)'1 Street. N ew York. 

l\IABOGANY, 
RoseWOOd, �atinwood. French and American Walnut. . P. A. BIS-
A��i�:�c�,nl� �.;'"�i,s�I�����'ifo���l.'a��kVe���:s.Maple, Associatioq. 

Sole manufacturers perfectly smooth and thoroughly H E A L seasoned . . . . i 
C U T  T H I N L U M B E  R . . ������T�H�Y�S�E�L�F. 
Send foreatalogue and price list. 

GEO. W. REA D  & CO , 
1 86 11.1 200 Lewis St. , fl.ll.lt 5th &; lith Sts., New ll.ll'k. 

$55 6 6 A gell "�' ])1'nfit l)el' ,veej{. Will prove 
it or forfeit $:)00,00.  Outfit and Sarn-

o pies worth �5.00 f,·ee. Addres., E. G. RIDEOU'I' & CO., 10 Barclay Street, New York. 

F
1R�T !i\'I'EP!i\ IW: CHF!MI!ilTRV. 

A 96 pp. book well Ili .. ilrated, containing a series of 150 Brilliant Experiments. sent free for 2 stamps. Chemical Cabinets. with material for per­forming 50 to 100 Expcriments, from �5 to 50 cents. W. T, SHERIDAN, 290 Hooper St., Brooklyn, N, y, 

The fae" that this shafting bas 75 per cent. greater 
�i1��;tnh�:e����:��T�u��gu��l�;��� J��l:C;���i��l. We·are also the: sole manufacturers of the C I<:L '�BRATF.D COLL1 XS' PAT,COUPLI XG. and furnish Pulleys, Han;,!ers. 
:t�ii�!t\�� �ost approved ':fb��S �'i{'lll�J"tJ�"s, on 

Try Street, 2d and 3d A vpnlle�. Pittsburg, Pa. 190 �.  Canal Street, Chicago, m. 
ar 3tocks of this shafting In store and f01"sale by FULLER, DANA & FITZ, Boston, Mass. Geo. Place ;\<Iachlnery Agency, 121 Chambers St., N. y, 

III JCRO"'COI'E!'I. 
TELE!o'()O PEI'I. FTET. O GI.ASSES, 

M A fl TC L A N TKR I\' '''. . A N ER OI D  IlA R,OlVlET ER8, 

DRA �rN�TVJ:.·;P�l;Jf.�NT .. , 
)'HI LOSO PHICAL & C H EMICAL 

A PPA ItA TIJ"'. Catalogues . as follows sent on applic8-
4i!!�iii!I!_ �. 1lS':,�.: Pt� k �p���:n�;\�����t��m'���; Part 3. Magic Lanterns. 112 pp.: Part 4, Philosophical and Chemical Apparatus, 160 pp. JAIlI E'" W. QUEEN & 

CO., 9Z4 (:l1estnnt St., Philadel phia, Pa. 

Stee l  C.ast i n gs 
From l( to 15,OOJ lb. weight, true to pattern, of unequaled !�JYr.t& �.;:.�hw�:;,f:glJ:i�b:I��· nlj}w�uc,;�r;,,� b:"�#: 

T .  N EW'S P re pa r e d ��c�rf..":'r��ic�j:;,t other Steel Castings. Send for 

RO'O FI N C CHESTI<R STEEr, CASTINGS Co., Ml7 Llbral'y St., PhUa, Pa� 1 $66 a week in your owu town. Terms and $5 outfit 
-. . 1 free. Address H, HALLETT & Co., Portland, Me, 

:t���:tJ'ir�rtl�:���i'��· ti:.pP61��I��so��:r!�;;,;I';;':fr'::. II GREAT IMPIWVEMENTS 
Agents Wanted. T. NEW, 32 John Rtreet, New York . Recently made i n  :�IU'ETT, AltNOLD & KIMHALL, Chic:gO,Western A�;· 1  

CRUSH ING  AND GR IND ING  Th e 1 876 I nu ec to r . I GOL D nIHI t"lILVER ORES, BONES
"

,PHOS. 
. . . PHA TE ROCK, and CHEIlHCALS. e com. Simple, Durable, and Rehable. Req1llres no spemal ' pel QUARTZ to grind t�UARTZ. valves. Send for ili":lstrated circular. . . AdareS8, 1'010 new circulnl', 'V.H . � E L l.EltS & CO . , l'hiIa. BAUGH & SONS, Philadelphia, Pa. 

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

PROPOSALS FOR MAIL 
LOCKS. 

POST OFFICE DEPARTMENT, 
WASHINGTON, D. C., October 23, 1880. 

SEALED PROPOSALS will be received at this De­T he B E L  M 0 N T Y L E O I L partment, ant i l 1 � o'clocl<, n oon, 011 tile 26th day 
Pl:evput"" R ust, TarlJi""h. etc., on,Firearms. Ma- : of January, 1 8S1, for fumishing a new kind of mall 
ii'��J�rl.°�i�: · �Yl�e,,'li ��:y ��1.�e ':�n:�: ��o';Je:e . loc�s a"d keys for the s?le and exclusive use of the 
over 10 years. Highest Testimonials. Samples 50 cents, . Umted States through regIstered mails. 
three fol' $1.00, sent free of expressare. Send for circular. I As the public exposure and searching examination B E L  W��tll," ,rA�JFPcT{�Rr.:S, C O . , necessary to Intelligent bidding on any prescribed model 

1;')0 Vrollt �treet, New Y Ol'k. of a lock and key would tend to impair, if not entirely 

Leffel Water Wheels, 
With recent improvemen ts. 

Pri.ces Grea.tly Reduced. 
8000 in successful operation .  

PINE NEW I' Al>:l'RLE'1' FOil 
sent free to those in irprf'<lrpri 

Ja.mes Leffel & Co , 
Springfield, O.  

110 Liberty St. , N. Y.  City, 

. Shafts, Pulleys, Han[ers, Etc. 
F1!l1 assl)rtment in store for Immediate delivery. 

Will. SEI.I. Jo:RS & (;0.,  
7 11 l,ibcl'ty SU'eet, New York. 

WO O D  WO R K I N G  
Machinery. i Celebrated U �chenck " Planers and Match .. erS. 20.001.1 ft: fiooring, 45,OOJ ft. surfacing per day. Re-"aw­ers, )"Ioulders, 1.'enoners",8croll Saws, etc. 'H. B. Schenck, Successor to Jno. B. Scnenck's Sons, Matteawl'n, N. Y. 

destroy, the further utility of such locks and keys for 
the purposes of the mailS, the Postmaster Genei:al pre­
scribes no model or sample for bidders, but relies for a 
selection on the mechanical skill and ingenuity wh;ch a 
fair competltioIi among Inventors, hereby invited, may 
develop in samples submitted by them. 

Specifications of the conditions and requirements reo 
lating to proposals, samples, contract, etc., as well as 
forms of proposal, will be furnished on application by 
letter to the Second Assistant Postmaster General. 

No proposal will be considered nnless I
t 
shall haVe) been 

submitted In accordance with such speciticatiOn !tnd · 
forms. 

The contracts which may be made will be in conformity 
to the specifications and the accepted proposal. But the 
right is, however, reserved to reject any anii au of the 
proposals, 

JAS. N. TYNER, 
Acting fostmaster General. 

BRASS PADLOCKS. 
nl'eatly Jmp1'oved. 
�:;ru'i'���t1,:�� �� eqnal. Adapted to all nses. 2� mch size mailed on receipt of $1.00. Send for Illus-1rated list. 

D. K. MILLER 
I.HCK (:0.,  821 £:h . . 1'ry Stl'l'rt, 

Phi ladelphia, }"a. 
--�--.-----.---.----

FIRST-CLASS MANUFACTURERS OF 
Plows, Mowers, 'I'hrashing and other Al'ricnltural Ma­chinery, can engage with a first-class Odessa (Sonthern .Rnssla) house for representation. Address Otto Maass, Vienna (Austria). 

U N IVER S A TJ GU n D ER !  
These Grinders consist of a series of di'ks witll. bevel-

. The attention of Architects. Enlrlneers, and Bnilders !�g:�:Jgc�t'h��':ftejp;:r��ta..:t���f s��:l. rfh�1�0%': Is called to th'{..¥ith��Wjl� f.ri��� :;fN,:,rought I ��':.t s���;t�i�n���r:ni1k\�d8 No� ����,n �1.�eQ�� 
a\��e���Vfnd ��::w'h'�t o:o�r:���: 6:t�:�: \��ns��� ��i��Stcl�;�sco�PA��\)efr�����n6il �h:k�i,�'�ax��:�: wood. the former. in many cases. would be adopted. Cotton Seed. and any nurobe'" of art.ic1(,R' in use hy thereby savin¥ ins'Wrance and avoiding all risk of inte.r .. manufacturers. and f�rmers . .  These Grinders are di'$-­
r'Uptwn to ]}tl8t.fI£88 in consequence of fire. Book of de- posed o.f on reasonable terms. '�end for Illustrated tailed Information furnished to Architects, Engineers, Catalogue with terms. NEWELL & CHAPIN, foot of and Builders, Oil !tpplicat1on, ' West 19th Street, New York, 
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Inside I.lRlle, each jUliiel'tion - • - ,.:i ceutfl a line • 

•. ack PaR'e, each in;;.ertion - _ .  $1 .00 a Jine. 
(About eignt word. to a line.) 

E!!gravings may head adver tisernents at the same rate 
per tine, fly measlhrement, as the letter pre88. Adver­tisements must be recei'Jed at "publication ojftce as early 
as Thursday mornina �o appear in next issue. 

� The publishers of this paper guarantee to adver­
tIsers a circulatIOn of not less than 50,000 copies every 
weekly Issue. 

SUPPLIES j<'ROM 
HYDRANT PRESSURE ����i��stt&�w�r����� 
Church Organs, running 
PrInting Presses, Seuing 
Machines in Households, 
Turning L a t h e  S I Scroll 
Saws, Grindstones, Colfee 
Mills,  Sausage Machines. 
Feed C u t t e r s .  El£ctnc 
1NJhts, Elevators. etc. It 
needs little room. no firing 
up, fuel, ashes. repairs, en .. 
gIneer. explosion. or delay, 

I no f':xtra insurance, no coal 
bills. Is noiseless. neat, 
compact. steady ; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres­
sure has 4-horse power,and 

to 6 or 8 horse 
• "'_ "'''''''' __ �:",-_ for circular to 

N ewark, N. J. 

Pictet Artifi c ia l Ice Co. , Limited ,  
P .  o .  Box 3083. 1 42 Greenwich I'lt., New York. 
Guaranteed to be the most efficient and economical of aU 
existing Ice and Cold Air Machines. 

o:r:a:J::l NE'W" 
P U  L S O M ET E R 
Is more economical in pointll 
0"£ original cost, expense 1"01' 
repairs and running expen_ 
ses, than any other Steam 
Pump in tbe World. 

Bimple andcompact, with no machin­
err whatever to oil, or get on t of order, 
it stands at the head of all means 
of elevating water or other 
liquids by steam. It needs 

no skilled labor to look after it. 
Bend for book giving full 

description, reduced prices 
and many letters of com­
mendation from l e a d i n g  
manufacturers and others 
throughout the country who 
using them 

PULSOMETEB STEAM PuMP Co., 
Sole Owntrs oC Hall'. Patent9 in the n. s .• 

181,515 to 131,5U, both Inclusivo, and the 
N E W P U LS O M E T E R ,  

Office, No. 83 John St., 
P. O. Box No. 1533. New York CIt�. 

BW-JOHIS' :'S.ESTOS 
L I Q U I D  P A I N T S ,  R O O F I N C ,  
Steam P i o e  & Boi l e r  Coverin gs, Steam P a c k i n g. 
M i l l  Board , S h eath i n g, F i re Proof Coati n gs, &c. , SEND FOR DESCRIPTIYK PRICE LIST. 
H .  W . ... O H N S  M ' F ' C  CO.  87 MAIDEN LANE. N. Y. 

FOOT PREI'lSES. 
STU,ES & PARKER PRESS CO., Middletown, Conn . 

Jtitutif i t  !tutritau. 

Stroudsburg, Monroe 
whl��<I,:� � �e,.����ed to us at any of the following addresses. at each of 

London, Eng., 9 St. Andrews St., Hol- St. Lonls, 209 North Third St. 
born Viaduct, E. C. St. Louis, 811 to 819 North Second St. 

Liverpool, EIIII'., i2 The Temple, Dale Cillcinnati. 212 West Second St. 
St. Indianapolis, Comer Maryland and 

SydneY, N. I'l. W., 11 Pitt St. Delaware Sts. 
New York, 14 Dey Street. Lonisville, 427 West Main St. 
Philadelpbin, 11 North Sixtb Street. New Orleans, 26 Union St. 
Chicago, 152 and 1M Lake St. San Fl'anci8co, 2 and 4 California St. 

·HARTFO R D  
STEAM BO I L E R  

Inspeotion & Insuranoe 
COMPANY.  

w .  B ,  FRANKLIN,V. Pres' t .  J .  M .  ALLEN, Pres' t .  
J. B. PIERCE, See'y. 

ERICSSON'S N EW M OTOR.  
E R ICSSO N ' S  

Now Caloric Pmllnill[ Hll[illO, 
FOR 

DWELLINGS AND COUNTRY SEATS. 
Simplest, cheapest, and most economical p,umplng engine 
i"�s�fu'f.:l.��"afe�r¥;�'i:'g·fO��frc����:��8 ;�g:�iS���rate. 

DELAMATER IRON WORKS 
c. H. DELAYlATER & co., Propl'ietor8, 

No. to Cortlandt Street, New York , N. Y. 

SNOW'S B EST 
Water  Wh e e l  

Governor ,  
MANUFACTURED BY 

COHOES IHOS FOUNDRY 
A N D  MAUIIINI<: U O . ,  

COHOEI'l, N. Y. � A. G E  N T S  · �5 000 00 CAN MAKE W' 1t1 ,  • SPARE 'l'lU; CUt/TO N AN D SAVE '1'11 ): UO!lT. 

BY s;i�wMANUFACTORERS' CABINET. Driven or Tube Wells 
i� :;'���l.t����:�·!Mgr

s�\�\�a��f�I:�rers. 
By getting, through means of the Cabinet, the best 

agencies in the world. 
Address J. B. CHAPMAN, 

'12 WEST ST., MADISON, IND. 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 285 Broadway, N.Y., 
who control the patent forGreen'sAmerican Driven Well. 

Pyrometers. g��ns�hiiiiln!la!'te1�pe�f 

Mi l l  Stone.s and Cor� M i l l s . INVALID ROLLING CHAIR. 
Chi:,�����k:��'Ml)Ii\li'!tg�:,s

wif:a��e��,
I'i>�fe��. �:ci ECLI N I NQ) 

Boiler Flues, Superheated St.eam, Oil  ::;tills, etc. ' 
HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, N. Y. 

JOH N R.W"HITLEY &, CO. 
Gearing specially adapted to Flour Mills .  Send for boo. 
catalogue . 

European Representatives of American Houses, with 
First-class Agents in the principal industrial and agricul .. 
tural centers and cities in Europe. London, '1 Poultry, 
E. C. Paris. 8 Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at .J . '1'. NOYl, & SONS, Uu/falo, N. Y. 

:Po Electro - Platers.  
BATTERlES,CHE�IICALS, AND MATE-

shippers' discounts. 

THE BAKER BLOWER. 
Centennial Judges Report. 

" Good Design and Material. Very 
efficient in action. With the special ad­
vantages that they can be connected 
for motion directly with engine with­
out the use of gearing or belting." 

SEND FOR CATALO GUE. 
W I L B R A H A M  B R O S .  

No. 2318 Frankford Avenue, 
PHILADELPHIA, PA. 

rtals. in sets or single, with Books of Instruction 
for Gold, Sliver. or Nickel Plating. THOM A S  HALL, 
Manufacturing Electrician, 19 Broomfield Street, Boston, 
Mass. Illustrated Catalogue sent free. MAC H I N 1 ST S' Too L S .  

Tools, 
Ene i ll e  Lathes, Planers, Drills, & e .  

DAVID W. POND, Worcester, Mass. 
The G����§�e!I��!v���)�!��!t�?ency 121 Chambers a n d  103 Reade Streets, New York. 

NEW AND IMPROVED P ATTEB,NS. WM. A. HARR IS. Send for new illustrated catalogue. PROVIDENCE, R. I. (PARK STREET), 
Six minutes walk West from station . Lathes, Planers , Drills, &e. Original and Only huilder of the NEW HAVEN lllANUFAC'I'URING CO ••  New J l aven, Conn. HARRIS-CORLISS ENGINE 

With Barl'is' l'atented Improvements, 
from 10 to 1 ,000 B. P. NON·CONDUCTOR COVERINGS,  FOR STEAlJ'C BOIL ERS A ND PIPES. 

842 We���i�t.;rf,�N:d�:'gt.��;;w York. 

Address, for circular. 
HEALD, 

" RELIABLE " 
Engines a complete success, 
PrIces still 40 per cent. below BOGARDUS' PATENT UNIVERHAL ECCEN­those of other makers. Un-
equaled �o III ' . I" TRIC MILLS-For arlndlng Bones. Ores, Sand Old 

.1. r e Clen�. 8lIDE lCl- Crucibles, Fire Clay, Guanos, Oil Cake, Feed, (�orn, ��'}���l)aN�1f;:'· to .l&l's
fo�OID . Co,n and Cob, Tobacco, Snulf, . Sligar, Salts, Roots, i �m�r,.t!����!rUe�i!� Gov- �r��e�nd��ti�ev���ltn

n:o� b�a:r�e:gd tsbgrt��' :t�: ! 
Also for PalntsJ _Printers' Inks, Paste 'lilacking), etc. 

SISCO & CO.. JOHN W. THOmSON, successor to JAMES BOb-AR-
Baldwinsville, N. Y. DUS, corner of White and Elm Sts., New York. 

------------�----�����- W AY M O T H L AT H E. Metall ic Shingles -
Make the most DURABLE and ORNAMENTAL ROOF 
in the world. Send for descriptive circular and new . "  
prices to 

Latest improved. Rotary 
and Stationary l3ed Plan­
ers and Buzz Planers ; 
Band Sawsj Wardwell's 
Patent Saw · B""",h Dowel 
MachIne ; Chair Machine­ry; Boring Machines, etc. 
Also large stock oj Second. 
hand. Machi'll�1'II always on 
hand.. Send stamp for cata­IRON CLAD MANUFACTURING CO., 

22 CLIFF STREET, NEW YORK. logue, and state jnst what you want. _to ROLLSTOl'fE 
MACHINE Co., is Water St., Fltchbur&" Mass. 

1 8 80. 

• 21 ()ourtland St., New York, Rooms /)(, 55.  
LOW PRESSURE BINARY ABSORPTION SYSTEM, 

lUachines Makin&' 

ICE AND COLD AIR.I 
Low Pressure when running. N o  pressure at rest. Ma­
chines guaranteed by C. H. Delamater & Co. 

Onr new Stl'lographlc 1:'_ <just patented), havinfl1 the 
duplex Interchailgeable oolnt section> Is the very latect 
improvemenM: TH E  STYLOGRAPH>C PEN CO .. Room 
13, 169 Broadway, New York. Send for circular. 

KIABE 
P I A N O F O R T E S  . 
TONE, 

TOUCH, 
Unequaled in 

WORKMANSHIP, & 
DU RABILITY. 

! 112 Fifth Avenue. New York. ( 2(K  & 206 W. Baltimore St., Baltimore, 

FOUR SIDED MOULDER, WITH OUT-
We manufacture 5 sizes of these moulders, 

Also Endless Bed Planers, 
Mortisers and Borers. Ten .. 
oning Machines, t:ash Dove .. 
tailers. Blind Rabbeting 
Machines . A lso a large 
variety of other wood 
working machines. 

Address 
LEVI HOUSTON, Montgomery, Pa. 

The Asbestos Packing CO. ,  
Miners and 1I1annfaetnrers of A.sbestos, 

::a a S T a  N', 1\I.I: .A. S S . ,  
OFFER FOR SALE : 

PA.TEN'l'ED ASBES'l'OS ROPE PACKING, " " IJO()SE " " " JOURNAL " 
" .. WICli. " 

" llllLL BOARD. 
" SHEATHING J'APER, " FLOORING FELT. " CLOTH. 

BARNES' PATF.NT FOOT POWER MACHINERY. 
Complete outfits for actual Workshop business. Lathes 
Saws, Formers. Morttsers, Tenoners, etc. Machines OIi i�:r�t\�����:?o �':t";AOIJk�"Lf.:t�er and send for De-

w."F. & JOHN BARNES, Rockford, III. 

Nl;{!·::�,OPI'�II�1�1::;;:'lt':,�:M�,peli::l�::::.it!:i!s� O
UR CATAT.OGUES, illustrated and prtced, of 

mailed free to any address. R. & J. RECK, 
ManufactUring OptiCians, Pbiladelphia, Pa. 

r��WATSdN fUMr, FO� ARr';:-'4 rUMPING,I ISTONfiOO PlUNGERz<WElL o IN PlRieT liNE 11 ",lAn,OR PEEPWElL � '  r flO IN'lEsWArSON ��SIMllfEfflCIE� 1608.SJi:. Sf. 
CENTENNIAL A N D  PARII'l MEDALS. 

�la SOIl'S }'rictioll (]lntehes n l l d  }�l c v nto l'l'. 
VOLNEY �: �'1'st'W lm6'6?,

v��0�l'J�����·i. I., U. S. A . 

The Oldest YANKEE NOTION HOUSE In the World. 
HOWARD BROTHERS & READ, 

Successors to HOWARD, SANGER & CO., 
OWNERS OF 

THE HOWARD lIlANUFACTURING ()O., 
lIIANUFACTURE AND INTRODUCE 

PA.TENTED NOVELTIES. 
THE ONLY 

I Pocket Scale 
MADE OF METAL, 

Heavily Nickel Plated, 

COM PACT, 
STRONC, 

DURABLE.  
Can b e  carried i n  the Vest 

Pocket. 
Each one warranted abso­

lutely accurate. 
Weighs up to 8 lbs. 

PRICE 25 CENTS. 

Sample by mail on receipt 
of price. 

A liberal discount . to the 
trade. 

No.l-"Post Olllce," weighs 
to 8 ozs. 

u 2-" P�C
I
���,"  weighs to 

Howard Banufatturlng Co., Box 2295, New York. 

THE .. Scientific American " is printed WIth CHAS� ENEU JOHNSON & CO. 's rnK. Tenth and Lom­bard Ste., Philadelphia, and 50 Gold St. New York. 
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