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A NEW STEAl{ FIRE ENGINE. 

In reciprocating piston steam fire engines of the ordinary 
construction, the common method of converting the recipro­
cating motion of the piston into a continuous rotary motion 
is to employ a slotted crosshead in which the crank pin re­
volves. This method is open to the serious objection of un­
due wear and a useless absorption of power. In the engine 
shown in the engraving, these objections are, in a great 
measure, if not 
wholly, overcome. 

This engine, as 
will be seen from 
the engraving, some­
what resembles oth· 
ers now in use, but 
it differs from them 
especially in one 
particular, that is, 
in the manner of 
imparting motion to 
the flywheel shaft. 
The steam cylinder 
is placed directly 
over the water cylia­
der or pump, and 
their pistons are at­
tached to opposite 
ends of a common 
piston rod, to the 
center of which, be­
tween the two cy­
linders, is attached 
a short crosshead, 
w hose ends carry 
short connecting 
rods or l,inks, which 
are pivoted to the 
end of a lever, or 
half walking beam, 
in the end of whicll 
there is a guide-
hole through which 
the piston rod passes. This lever is pi voted at the other end 
to the frame of the engine, ani between the piston rod and 
the middle of the lever is pivoted the main connecting rod, 
B, the lower end of which connects with this crank on the 
main or flywheel shaft. 

By this construction a uniform and easy motion is secured, 
and much of the friction common to other forms is avoided. 

This engine, which is known as the Moorlen Steam Fire 
Engine, was recently patented, through the Scientific Amer­
ican Patent Agency, by Messrs. Hiram H. Hill and Frank 

. 
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Moorlen, of Augusta, Me. , from whom further information 
may be obtained. 

. ,  .. . 
" FORNEY" LOCOMOTIVE FOR TIlE NEW YORK 

ELEVATED RAILROAD. 

The larger of our title page engravings represents one of 
the eight-wheeled locomotives which are now at work on 
the east side or Third avenue line. This type of engine, 

THE IIOORLEN STEAM FIRE ENGINE. 

'Which is known as the" Forney" locomotive, is now for 
the first time brought into extensive use, although several of 
them have been. built and have worked satisfactorily. 

The directors of the New York Elevated Railroad, after 
giving two orders, each equally divided between the four­
wheeled and the eight.wheeled engines, have given a third 
order for twenty-five of the eight-wheeled, which may be 
interpreted as a decision in favor of the Forney locomotive. 
Thus far these locomotives have worked very successfully, 
as any one may see. The engines are run both ways, wit-
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out turning around, and run over curves of 100 feet radius. 
The service is very severe, as the stations are only about a 
quarter of a mile apart, and therefore, to put the case in a 
Hibernian way, the running consists chiefly of stopping and 
starting. 

The principal dimensions of the engines are as follows: 
Cylinders, 10 by 14 inches; driving wheels, 38 inches diam­
eter; distance between centers of driving wheels, 5 -feet 6 

inches; total' wheel 
base, 15 feet ; length 
of fire box, 42 inch-
es; width of fire 
box, 34 inches; in­
side diameter of 
boiler at smoke box, 
84 inches, 105 tubes, 
1% inches diame­
ter, 5 feet 10 inches 
long; height of 
chimney above rail, 
10 feet 10%, inches; 
capacity of tank, 
475 gallons; size of 
steam ports % by 9 
inches; size of ex­
haust ports, 1 � by 
9 inches; lap of 
valve, % inch; 
maximum travel of 
valve, 8% inches ; 
total weight of en· 
gine with full sup­
ply of water and 
fuel, 29,890 lbs.; 
weight on driving 
wheels, 19,170 lbs.; 
weight of engine 
without water or 
fuel, 211,380 Ibs. 

The engraving is 
made from a photo­
graph of one of the 

engines built by the Baldwin Locomotive Works, of Phila­
delphia, bllt a portion of those now in use on the New York 
Elevated Railroad were built by the Rhode Island Locomo­
tive Works, of Providence, from the same drawings. 

. . .... 
ACCORDING to the Pharmaceut. Oentralhalle, a serious acci· 

dent in a factory led one of the owners to experiment as to 
the cheapest and best substances for making garments in­
combustible. He found that a 5 per cent solution of am­
monium phosphate accomplished this purpose. 

" FORNEY" LOOOMOTIVE FOR THE NEW YORK ELEVATE» -, RAILROAD. 
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THE STEAM: VALUE OF OIL FUELS. I may be used, and which if adopted will become the exclusive 

Careful experiments made (0 ascertain the steam values of ' property of the government. The paper must be made 
coal oils and petroleum have shown at times, when the com- 'from pure linen stock, the distinctive feature to be produced 
bustion and all other conditions were perfect, results ex- : by the introduction of silk or other colored fibers. The 
ceeding the theoretic efficiency of these fuels. In the ex- : paper will have to be manufactured under the supervision 
periments at Woolwich, a heavy oil, made from Boghead of the government. and if deemed necessary, under the pro­
coal, that, theoretically, should convert into steam 17· 5Ibs. ' tection of a guard stationed at the mill to prevent counter­
of water per pound of oil, gave, as a maximum result, 17'8, feiters stealing it. The bids will be opened on Deccmber 4. 

Ibs. of water converted into steam per pound of oil. Reason- The Secretary has from time to time received specimens of 
ably assuming that 12Yz per cent of the actual heat generated new kinds of paper for which were claimed all the merits of 
was lost in radiation and in creating the draught in the chim- the fiber paper and more besides. He now proposes to make 
ney, we have the practical very far exceeding the theoretic a change, if an equally good and more economical paper is 
efficiency. offered, and it would seem as if this was a chance for some 

With these fuels, which leave no residuum, complete com- of our inventors to get up some new and better paper than 
bustion assures clean flues and boiler surface, the absence of any heretofore made, and thus get a profitable contract from 
any non-conducting deposit thereon to interfere with the the government. 
best heat-transmitting conditions, and is an evidence also that T RAD--E-M-A-R-K-"T· R-<4Ef-4�H·"' T·;-WI-- T-H-B-R-AZ IL. 
the proportions of air and superheated steam are adjusted as The Rio de Janeiro correspondent of the Evening Post reo correctly as practicable and thoroughly mixed with the oil 
vapors. Yet such conditions in themselves fail to account' ports that a convention between the United States and 
for an evaporation in excess of that due to the generally ac- Brazil, for the reciprocal protection of trade marks, was 
cepted value of the chemical combinations of the elements signed September 24, and now awaits the formal ratification 

of the two governments. It is described as a simple.straight­present. forward instrument, giving to the citizens of either country By generally accepted value, we mean that e8timated upon 
th k I 'fi f b t '  d ' d all the rights and privileges of the other in the matter of e nown ca on c power 0 car on as con mne m woo . .  

h I h· h i t ' . bl f th b . reglstermg patents, brands or trade marks as a proof of c arcoa , w IC even now a mos mvana y orms e aSlS, . . 
f I 1 t· f d t _. th I 'fi f owners!npor agency, and of seekmg legal redress whenever o ca cu a lOns or e ermmmg e ca on c power 0 car-' . . . . . 

b '  t t i such rights and privIleges are mfrmged upon. °
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b d f t tl t th t' I h t' ' At the outset, Minister IIilliard was prepared carefully to u e 0 en 0 serve ac 1U e prac Ica ea mg , . . . 
f 1 d f th I· 'd h d b d speCify m the document Itself what steps should be taken by power 0 some coa s an 0 e IqUl y rocar ons excee s . . . The SCIENTIFIC AMF.RICA� Export Edition Is a large and splendid peri- th . . t d t b l '  d b th I I eIther party to secure the deSired results; but an examm-odlcal.lssued once a month. Each number contains about one hundred ell' estlma e power, canno e exp ame y e c larcoa . f B ' 1 ' I I '  h' b' h d f f h b I b I th h th ' th t th d'ff t atlOn 0 the raZl lan aws re atmg to t IS su Ject E owe large quarto page •. "ro usely Illustrated. embracing: (1.) Most 0 t e car on ru e, ut on y on e ypo eSlS a ,e I eren . . plates and pa·ge. of the four preceding weekly Issues of the 'CIENTIFlC f d' . f b h h I f th ' them to be so full and so satisfactory that any coneeSSlOn orms or con Ihons 0 car on ave eac a va ue 0 elr . . AM::a·cAN. with Its splendid engravlngg and valuable Information; <2.) 
h' 1 I b d t . d b t l . beyond the nght of appealmg to them was wholly unneces-Commercial. trade. and manufacturing announcements of leadlnl/ houses. own w IC 1 can on y e e ermme y ac ua expen- . d - . d 'I'erms for Export Edition. $5.00 a ye". sent prepaid to any part of the � sary. Under these laws a registered tra e mark IS entitle 

world. Single copies 50 cents. lIT Manufacturers and others who desire me
A
n .  . t th 't P f H W t h h to the same protection, and the proceedings and penalties 

to secure foreign t.ade may have large. and handsom ely displayed an- n emmen au on y, ro essor enry ur z. w 0 as If '  f . h th 'th . ' or m rmgement are muc e same as WI us. nouncemcnt. published In this edition at a very moderate cost. studied, perhaps, more thoroughly than any one else, the I '  f h ' • .  d f B '1 . h thO The SCI "'TIFlC A'IImICAN Ex!,ort Edition has a large I/uaranteed clrcu- h f h b t' f I' 'd f I d h I n view 0 t e mcreasmg tra e 0 razl Wit IS coun-p enomena 0 t e com us IOn 0 Iqlll ue s, an w ose I . Iltlonln aUcommerclal plllces thro;}ghout the world. AddressllUNN& l ' h b . d d b  th ' t' t I try, and the alreadv large demand there for Amencan goods, co .. 3'11'ark How. New York. conc USlOns ave een m orse y many 0 er SClen IH s, . _ .  f . - I I f ' d h k ========================= ' . I t' f th . t' tb t th I t' : ImItatIOns 0 which are arge y mste upon t. ose mar ets, says m exp ana IOn 0 ese vana lOns a e lea mg . . . . I ' ,, ' . . It IS mcumbent on every manufacturer who cares to mam-
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t th;rd 'Vear 'effect of carbonaceous fuels depends upon the denSity of. . h' . h '1 h' If f th t t' h' h h' • •• 0. . ERIES. mr y- . .L' . � . • •  . I tam IS rIO' ts to aval Imse 0 e pro ec IOn w 1C t IS the burnmg vapor and the concentratIon and mtensltv of '11 . the heat ·, that carbon, like everything else, bas a latent llCat I 
treaty WI secure. 

NEW YORK, SATURDAY. NOVEMBER 23,1878. - ----_ ........ H ...... -4._----
======================= ! of fusion or of liquidity, though the amount of this is as yet: THE TREATMENT OF HYDROPROBlA. 

i unknown, but it seems probable that it is large in amount.; )Ir. Stanford, a member of the English Parliament, has 
III t t d t· I 

Contell
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d
• 'th te . k) '1'111 case of oil fuel we are clearly dealing with liquid or fused I offered a prize of £100 for an essay on hydrophobia its ( us ra e ar Ie es are mar e WI an as fIB . ' 

Academy of 8clences. National.. S30 i Jupiter. black spot on ....... .... 324 carbon, which, according to this view, should yield us more: nature, prevention, and treatment. and the British Minister 
����d'.nn�;r:�\f:t�i!·.".'��I.��?::: �i trr":���:!!?vrr:,:she�.p:�.sto����s: � effective heat for equal weights than solid carbon in coal. ! at Washington has brought the matter to the attention of 
��;;.e�t:::�r.'':tec,:�r�:::::::::::::: lk� t�'f,����rv�ak'::rt���;�I·ICR:.: ffl This has been overlooked in the accepted modes of estima- ! the Department of Statl'. that the necessary pUblicity may g��:;:J'i':�;:bn n��::::::::::: [� ��1��a�:Js����I��t��::::::::iI3i: � ting the calorific effectiveness of liquid fuels, and they must • be given to the offer in the United States. The prize is to 
8�':-'i.�: �I:-sa:d water-tijilit::::'::: � 

I 
��:e���a��':,'gt�t�':,':v°�:::::::::: g� , have been .u�derestimated acc.ord�ngly." . I be awarded by the Royal College of Physicians of London. 

�f:cr���I'i!Ii�'1,ri��e;: for;.::.:::. � �:r�Snt ��le�r;::,����t��;: to.: ffi I The rapIdity of therm�1 actIOn IS due; III a great measure, The questions which are thought by the college to reqnire 
ElectriC light In c!'ancery ........ 321 Patent office, work In . ............ m it is well known, to the difference between the temperatnre of I special investigation are: The origin and history of out-ElectriO light. the . ... . . ......... 326 Pens. steel. early manut. of ..... 325 , f h . . , h' I h ' Engine •. lire. steam. new· ..... '" 8191 Railroad, mountain. another .. . .. �'17 the radiant and that 0 t e reClplCnt, IS greater at Ig I t an at breaks of rabies particularly in the British dominions' the Forks table.......... . . .. . . ... 321 Rubber. new souree. of .. .... .... 8'8 I d th ff . II t' bl I '  

, 
Gutta percha cuttings .... .. .... 327 �pontaneous combustion ........ S?6 OW temperatures, an e e ects are espeCia y no ICea e' best mode of prevention of rabies; the characteristics of Horse. longevltv of the .. . . ..... 829 Steamboats. small ..... . .. . ........ 325 . b 'l fi ' h th . 1 d'ff b t tl . . I d . I Hydrophobia. treatment of . ... . 32() Study. exper .. advantages···· .... ll2.'j m 01 er rmg w ere ere IS a arge 1 erence e ween . Ie rabies during life and the anatomICa an chemica chan�es Insects. special senses In ......... 325 'I'eas. pure. how to get . ..... ...... S30 t 'd f th b 'l I t Th t . .  f h t not h' h '. d . h h d' . , '; Inventions. new ..... ............. S30 Trade mark cases . . . . .. ..... . ..... 821 WO Sl es 0 e 01 er p a es. e ransllilsslOn 0 ea . ,w Ie are associate WIt t e Isease In ItS successive Invi!nttons. new agrlcultural. .... 3'.14 Trade mark treaty. Bra>.!!. ...... . 32() I '  'th the d'lffere c between the temIJeratures It ' I I . . t tb " f h Inventions. new mechanlcal.. .... 3'�) Trlgonometer. Lyman's ........ 32s on Y mcreases WI n e " . s ages. partICu ar y In ItS commencemen; e ongm 0 y-Iron and mild steel.. . ........ . ... 320 I Wheelbarrows. French· . . . ....... S22 but is greater for each degree of difference. 1 drophobia in man nd the chemical and anatomical morbid Iron, preservation of.. . ... . . .. . .. 82'i I ' a 

In these facts we have an added explanation of the great· changes observed in the subjects of the disease, with special 
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A Cbance t"or Electric COlDpetltlon. 

The Brazilian Minister, having received from his govern­
ment authority to invite proposals for the illumination of the 
city of Rio Janeiro, will receive bids from citizens of the 
United States up to December 2, and they will be openeJ at 
Rio Janeiro on January 1, 1879. The contract with the Brit­
lsh Gas Company, which now illuminates that city, will ex­
pire on March next. That company would dispose of all its 
m!lterial, buildings, alld machinery for $2,651,756. 

This would seem to offer an excellent opportunity for 
electric lighting companies to demonstrate their capacity on a 
grand scale. If they can do wnat they claim to be able to 
do, there should be no difficulty in their underbidding the 
gas men, with a wide margin for profit. 

advantages of intense and concentrated heat. reference to those having their seat in the organs of the 
The values of these several points, for the correct determi- nervous system and in the salivary glands; the symptoms 

nation of the heat efficiency of fuels, can be ascertained only of the disease, particularly in its earlier stages, and the diag­
by long and careful experiment; and to nothing of greater nosis of the disease in doubtful cases, from conditions more 
importance can the attention of metallurgists and engineers or less resembling it, together with the alleged prolonged 
be turned. latency of the disease and the efficacy of the various alleged 

Ignorance of these has, in many instances, led to the re- remedies and modes of preventing it; and what plan of 
jection or suppression of results of boiler experiments which treatment, whether propbylactic or curative, it would be most 
indicated higher calorific power for the coal than tbeory desirable to recommended for future trial. 
permitted. The conditions under which the prize is to be competed 

In one instance which we have in mind. a 48 hours' run for are that the essay must be in English or have an English 
was made with a boiler fired with pulverized Cumberland translation accompanying it. and be delivered to the college 
coal, and the average evaporation for the whole time waE on or before January 1, 1880. The essay must be aceom-
15 '164 Ibs. of water from 2120 Fah. per pound of coal. The panied by a sealed envelope containing the name and address 
fuel was reduced to an impalpable powder-almost equal to of the author and bearing a motto on the outside, tbe same 
liquid carbon-and injected by a current of air into the motto to be inscribed on the essay, which may be the joint 
heated fireplace; igniting instantly, it was perfectly con- production of two or more authors. If not published by 
sumed, giving a flame of great intensity and concentration; the author whhin a year, it is to become the property of the 
doing far better than the old law allowed. yet less, perhaps, college. 
than our progress in thermal science tells us should have 
been done. 

The old formula must be revised to meet the issues pre­
sented by the new fuels and the improved methods of firing. 

.... , .. 
A OW BANK NOTE PAPER WANTED. 

The government bas for some nine years been using for 
bank notes, etc., a paper made exclusively at the Glen Mills, 
near Philadelphia, the proprietors of which have derived 
a comfortable income from their exclusive contract. The 
Secretary of the Treasury came to the conclusion some time 
since that too much was being paid for the paper, and sent 
a committee to the mills to see if the paper could not be 
manufactured more cheaply and what the profit was to the 
company, but the committee were unable to make any sug­
gestions on this head, as the company refused to divulge the 
cost of manufactm-e, etc. The prices now paid by the gov­
ernment are very high, from sixty to seventy cents a pound, 
according to the use to which it is put, the sixty cent paper 
being used for bank notes and the higher priced for bonds. 
In view of these facts the Secretary has determined to ad· 
vertise for bWs for supplying paper suitable for the purpose. 
The advertisement will call for a distinctive paper, and for a 
device or devices which can be placed upon tbe paper that 

.... , ... 
THE MECHANICAL AND OTHER PROPERTIES OP mON 

AND KlLD STEEL. 
All who have to handle iron and steel, or who are inter­

ested in the question as to the adaptability of steel for taking 
the place of iron in mechanical and civil engineering opera­
tions, will find in the last issue of the SCIENTIFIC AMERlCAN 
SUPPLEMENT (N o. 150) one of the most valuable papers on the 
behavior of these metals under critical tests that has ap­
peared in a long time. The paper was read by Mr. Daniel 
Adamson, of Manchester, Eng., before the European Iron 

and Steel Institute, at its session in Paris, September 16, and 
it is illustrated by some sixty figures, exhibiting the effects 
of various strains upon irons and steels of varying composi­
tion and structure. It is also accompanied by a full page 
table showing the chemical composition of the metals tested, 
the dimensions of the specimens, and the results obtained by 
the various tests. 

Mr. Adamson writes from the standpoint of the practical 
user of these metals, as well as an experimental investiga­
tor of their properties. His object has been not merely to 
go over the grounrl covered by previous investigaticns, to 
prove by experiment the tensile strength of iron and steel, 
but to supplement them by mor� comprehensive tests, in con. 
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nection with a more complete record of qualitative and other European nation . and arc believed to be the inventors, and forks hollow, so as to form a pepper box, the sprinkler 
quantitative conditions. For example, the exact chemical or rather the origina�or8, of the custom of using forks at the being provided with a valve so as to shut off the supply 
composition of the metals tested has been noted, to deter· table. Forks, however, had long been used for raising meats when not needed. C. A. Durgin's patent of May 8, 1866, 
mine the effect of cinder, sulphur, phosphorus, silicon, car. , out of pots or cooking vessels by the Greeks and Romans, shows a fork having the two inner tines dropped below the 
bon , and other chemical and mechanical admixture�, under and the use of forks for lifting the meat from the scething outer ones, so as to make a kind of spoon, for taking up 
varying conditions of temperatnre and stress. pots is recorded in the Bible. The Egyptian priests, also, in peas or other small articles. J. S . •  Tennings' patent of Sep· 

A special object was to determine the behavior of various I presenting offerings to the gods, used forks made of bronze, I tember 11, 1866, shows a fork having pivoted to it a swing. 

irons and steels when subjected to concussive force. such as two of which. dug up at Sakkarah, are in the Abbott collec· I ing knife, the two being so connected as to be readily used 

may be produced by thc explosion of gun cotton, gunpow· I tion. None of these people, however, although familiar, by a one·l}anded person, as the swinging knife may be readi· 
der, and other explosive materials, with a view to determine II with the use of the fork in this manner, had any idea of

' 
ly operated by a single finger of the hand holding the fork. 

among 'other points the effect wWeh an exploding boiler using the fork at table. The mode of serving meat varies A combined knife, spoon, and fork, in one instrument, ig 
would have on another boiler working under pressure at its somewhat in different nations. In some countries the head of shown in the patent of N. Ames, September 17, 1871, a spoon 
side, or the effect of a collision of one ship with another; the house took the joint in one hand, and, with a knife beld in being formed on the end of the back of the knife, and the 
and whether wrought iron or steel possesses the greater the other, severed the meat into suitable pieces for each per. I point of the spoon terminating in short tines. The patent 
power to resist snch accidentally produced strains. He also son. In other cases the joint was passed from hand to hand, i of S. W. Francis, February 3, 1874, and C. Reese, April 23, 
made and records many experiments on various irons and each person cutting off snfficient for himself with his own' 1878, both sho"l'1 spoons, having cutting edges at the sides of 
steels to discover the influence of composition, temperature, knife, and then passing it to his neighbor, each cutting off : the bowl and tines at the point, thus combining a spoon, 
and so on, in varying the power of the metals to resist ten· such part as suited him. The portion thus cut off was af· ! knife, and fork in one implement. A very elegant fork was 
sile tests ; and the same with regard to chemical tests, as by terward divided into smaller picces suitable for eating, and! patented by J. C. Draper, February 18, 1873, which was de· 
corrosion. Altogether the paper must provc not only a stan· conveyed to the mouth by the fingers of the hand unoccupied! signed to be used in eating fruit, and is provided with a 
dard work on the character and properties of iron and mild by the knife. 

' small bowl at the junction of the tines to catch the juice of 
steel, but also have a marked effect in shaping the practices In many parts of Spain, to this day, table forks are un· ' the fruit. Another peculiar fork is shown in F. M. Dixon's 
of mechanical and civil engineers in the manipulation and known articles. In many taverns in other parts of Europe, patent of February 13, 1877, designed to be used for holding 
use of these metals. knives are not placed on the table, because it is expected green corn in the car, and has a long central tine to pierce 

.. , • , .. that each traveler is provided with his own. but as few per. the cob, and a short one on each :;ide intended to enter the 
THE PROPOSED ADDITION TO THE PATENT OFFICE. sons will now eat without forks. landl ords are obliged to cob just sufficient to prevent its turning. 

The Patent Office building, at Washington, was originally furnish these, together with plates and spoons. It is curious 4 , () , .. 
one of the finest spec:mens of the Doric order of architec· that although the use of forks has not yet spread all o\'er A YEAR'S WORK IN THE PATE1l'T OFFICE. 
ture in the country. Somewhat more than a year ago a fire Europe, yet the savage Feejee Islanders have long had table The report of the operations of the Patent Office during 
destroyed a part of the upper portions of the west and north forks in use. At a time when almost all of Northern Eu· the fiscal year ending ,Tune, 1878, shows no abatement of 
wings of the building. In view of the circumstance that rope was destitute of the article, these people, the most cruel the inventive spirit of the American people. The number 
the office has for some years been seriously cramped for and most ingenious of all tbe natives of Polynesia, used of original applications for patents was 19,657, and 14,100 
room, it is now proposed to secure the additional space forks in conveying to their mouths dainty morsels of puaka· new patents were granted. There were also 627 reissues and 
needed by adding an attic story to the entire building, in stead balavlt (long pig), as they called cooked man . 722 patents granted for designs. Twenty·seven hundred and 
of simply restoring the burnt portion to its  original state, None of the sovereigns of En;;-land had forks till the thirty-seven cavcats were filed during the year. The receipts 
and providing for the enlarged needs of the office in some reign of Henry VIII. , all, high and low, using their fingers. of the office amounted to $734,888, and the total expendi. 
other way. The propo�ed aUic story, in the plan adopted, Queen Elizabeth had several forks presented to her, and al· tures were $665,906. Of the amonnt expended, however, 

THE PATENT OFFICE AS I'..? 18, THE PATENT OFFICE AS IT IS TO BE. 

i;; raised on top of the old block course, anl is about thir· 1 though she was seen to use them on statl' occasions it is $50,000 was for the restoration of 18,563 models injured by 
teen feet in height, without any variation all around the, doubted if she used them ordinarily. the fire of last year, and, omitting this item, the excess of 
huihling. Voltaire states that table forks were first used by the receipts. over expenses appears to have been $118,982. 

The effect of the added story will be seen on comparing Lombards in the fourteenth century, and Martins says that The number of trade marks registered was 1,505, as against 
the two engravings herewith. However skillfully treated they were in common use in Italy in the fifteenth century. only 938 for the preceding year, and the receipts from this 
the addit ion must destroy the purity of the architectural Coryat, in his " Crudities, " published in 1611, states that source and from the registration of 492 labels, amounted 
type, and materially injure thc general architectural effect he observed a custom in all Italian cities through which he I to $42,762. a sum eight times greater than the total expen�es 
of the building. This great sacrificc of art to utility would passed that hc had seen nowhere else in all his travels. i of conducting the division. 
be jnstifiahle on one condition only-that of absolute neces· "The Italians, and also most �trangers that are cormorant ------........ HO,.,�_._-----
sity. If there were no other way to provide the Patent Of· in Italy, doe alwaies at their meales v�e a little fork when .

�W RUL� IN TRADE lIIARK CASES. 

fice with the room it needs, as many stories might be added they cut their meat. " Heylin, in his" Cosmograph " (1662), CommlsslOner Paille of the Patent Office has lately 

as the original walls would support, the problem then being says: "The use of silver forks, which is by some of our adopted a new and very excellent rule in trade mark 

to make the alteration as l ittle offensive to good taste as spruce gallants taken up of late, came from China into Italy, cases, which consists in dividing the payment. of the govern· 

might be possible. But, as "I'IC believe, that exigency has and thence into England. " Another writer states that at ment fees, so as to lessen the expense of applying for regis. 

not, yet arisen, and is not likely soon to arise-provided the the period of the revolution (1688) few English noblemen trations. 

Patent Office is given its due in its own house. This hand· had more than a dozen forks of silver, along with a few of The government charges for every trade mark registra· 

some edifice was built for the Patent Office, its almost pro· iron or steel. But after this steel forks became an article tion are twenty·five dollars, and heretofore the rules of the 

phetic projectors having in view the vast requirements of manufacture at Sheffield, and they came into general use, Patent Office have required the payment of the wholc 

which the Office would ultimately have need of. Tempo. having, however, only two prongs, and it was only in later amount in advance, before the examination of the case. If 

rarily other governmental offices were' sheltered under tbe times that the three pronged kind were used. These were on the examination it was found that the proposed trade 

same roof, the Patent Office having room to spare. By its originally forged and filed to shape slowly by hand, but in mark was old, or if for any other reason the case was reo 

natural growth, however, the Patent Office now needs the the present mode of manufacture, after the tang, shoulder, jected, then the applicant was obliged to lose the whole of 

space thus surrendered, and ought to have it, the temporary and shank are formed, a portion is flattened for the prongs, the fee paid. 

tenants finding accommodation elsewhere. ' which is then struck up into form by a swage drop, leaving By the new rule now promulgated by Commissioner Paine, 

This, then, is the true solution of the whole problem; give only a thin film between the tines, which is cleared away by the applicant pays only ten dollars in advance. If the case 

the Patent Office its own, or so much of it as it may require, the file. These processes are followed by hardening, tem. is rejected he has no more to pay; but if registration is al· 

only restored to its original state, and find lodgment for the pering, grinding, and polishing, and securing the handles. lowed he then pays the balance, fifteen dollars. 

dispossessed offices in a building of their own. The United Although sil ver forks have long been in use to some ex. The new rule will promote public convenience and have 

States might better spend in this way a hundred times the tent, it was not until of late years that their use became in the effect to increase the number of applications for registra' 

money voted for the spoiling of the Patent Office edifice, anywise common, as very few, even among the wealthy, tion. Full particulars how to apply for trade mark regis· 

rather than ruin the effect of such a fine piece of architec· used them until about fifty or sixty years ago, and the steel tration, expenses, etc. , will be found in the" Scientific Amer-

ture by what, after all, must prove but a temporary make· ones are still very largely used among the poor. ican Hand Book," which may be had at this office by all who 
. choose to send for it, free of charge. shift.. Many patents have been granted of late years on forks of .. ,. , • ,. , • , • various kinds, over a dozen being for means of combining ElectriC Ltght In Chancery. 

TABLE FORKS. the " finger guard" on carving forks with a "rest," so that Recently an interim injunction was obtained against 
We are often disposed to sneer at the Chinese mode of the' raising of the former will lower the latter. In addition Messrs. Wells, of Shored itch, restraining them from con tin­

eating their food with chopsticks, and fancy they must to these we find many patents granted for various improve· uing the use of the system of electric lighting, the appar· 
make very dirty work at their meals, yet they are cleanly ments relating to ordinary dinner forks. One granted to F. ' atus of which is shown in one of our engravings this week. 
compared with the habits of our ancestors of two or three C. Beach, December 5, 1865, shows a fork provided with a I The applicant, Mr. Wild, claims that the Jablochkoff sys· 
('enturies since. At that time, even in the best society, forks s�mple device for sh&rpening a knife; and the same gentle' j tem, which is the property of a French company, is virtual· 
wer!' unknown, except alDong the Italians, who appear to man, in connection with A. C. Khincke, obtained another, ly the same as that invented by himself, and for which he 
have had them in general u�e considerably earlier than any patent September 4, 1866, for making the handles of knives' took out a patent in 1863. . 
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FRENCH WHEELBARROWS. 

If a man should arrive in France with but limited respect 
for wheelbarrows. he would be certainly in the way of con· 
version from the error of his ways. 

Throughout the land things go on two wheels, and the 
voitures and omnibuses of Paris-all four wheeled-are 
but ... small percentage of the totality. The predominance 

Fig. I.-Wheelbarrow for Carboys. 

Jtitutifit �mtritau. 
Figs. 1, 2, and 8 are made by Paupier, are all of iron, 

and are sold for 1fr. lOc. per kilo, about 10 cents per pound 
avoirdupois. 

Figures 6 to 9, inclusive, are of iron, are made by Paupier. 
and sold at the same price as the skeleton barrows, 10 cents 
per pound. 

Figs. 10 to 24 will be easily understood from the descrip. 

Steam Street Car8. 

In Paris very considerable experience has been acquired 
concerning the use of steam on tramways. Mr. Brown, of 
Winterthur, made an arrangement with a Paris company 
last summer, and engines which he has constructed are 
working daily from the Arc de Triomphe to Courbevoie, a 
distance of two and one sixth miles. Seventeen are em· 

Fig. 2.-Bkeletoo bed Wheelbarrow. 

Fig. S.-Wheelbarrow for Baggage. Fig. 4.-Woodeo Wheelbarrow. 

Fig. /i.-Wbeelbarrow tor Ballway Statloos.-{llodel at Orleaos.) FIg. 6.-Gardeo Wheelbarrow. 

Fig.7.-Large Box »arrow with two Whee". Fig. 8.-Coke Barrow. 

Fig. D.-Dumping Barrow. 

of the two wheeled is not alone with the wheelbarrows, but 
most of the heavy as well as the light hauling is done in 
carts of various kinds. 

It is in wheelbarrows, however. that I am at preSent in· 
terested, and I think our mechanics may see something to 
admire and perhaps copy. Where shall we begin? With 
the skeleton. That is a fair foundation or frame for the 
subject. The different figures will require but little besides 
the names and purposes for sutHcient 6-xplication. 

Fig. to.-Track for Wood. 

tions which accompany the different forms, and in some 
cases the prices also are given. 

Of Fig. 25 it need only be said that the inventor, w4ile 
abstractedly considering his carboy support, soliloquizes 
thus: 

"It only needs handles and wheels to make a wheel· 
barrow of it-I think, I think I must add them." 

That would maKe a quartfilr century of wheelbarrows. 
EDWARD H. KNIGHT. 

ployed, eleven being in use at one time. They begin to work 
at 4 P. M., and run till late at night. They usually haul two 
large tram cars, but on occasion they easily take three cars. 

We have recently investigated the working of these en· 
gines. says the Engineer, and we can say that they are com· 
pletely successful in a mechanical sense. How far they will 
be successful in a commercial sense is quite another matter, 
concerning which sutHcient data do not at present exist to 
enable any decisive opinion to be expressed. 
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The line falls for a distance of something over a mile from I up in the water. In fact, Mr. Brown's locomotive approxi­

the Arc de Triomphe ; a portion of the gradient is, possibly, mates in this respect to Lamm's fireless engine, and we have 
as steep as 1 in 50 ; the remainder of the road is nearly level. no doubt that he could make a run from Courbevoie to 
The tram cars on this route are horsed by a distinct compo.- Paris without any fire whatever if steam were once up. The 
ny, and it is this company, and not the owners of the road, large quantity of water and the high pressure combine to 
who are trying Mr. Brown's engines. The steam cars take equalize the demands made on the furnace, which requires 
their places and work precisely as the horse cars do, and their no forcing. The fuel used is coke, which is carried in small 

Botter Manof'actore In Denmark and. Sweden. 

At a dairy show recently held in London the subject of 
butter manufacture in different countries was discussed. 
Mr. R. Warrington, an able writer on agricultural subjects, 
tells how the butter makers of Denmark and Sweden pro­
duce such excellent quality. 'fheir plan, he states, is to 
cool the milk as quickly as possible immediately after it is 

Fig. ll .-Truck for Pig Iron. 

speed is consequently in some respects restricted. We find, 
however, that the run to and from Courbevoie is made in 
fifteen minutes, including all stops to take up and put down 
passengers, or at the rate of eight and two thirds miles an 
hour. A speed of about sixteen miles an hour can be readily 
maintained with two fully loaded cars. The average speed 
of the horse car, including stops, is not more than five miles 

bags on the engine. When the furnace requires to be fed, 
a scoop is fixed in the fire door, and one of the bags emptied 
into it ; the scoop is withdrawn, and the lire door closed. 
On the run to Courbevoie the steam pressure does not fall 
at all ; on the return trip, which is up hill for half the way, 
the pressure falls from 180 Ibs. to about 1 65 1bs. The safety 
valves never blow-off, being, we believe, loaded to about 200 
lbs. on the square inch. 

As to the cost of repairs, we are unable, as we have ex­
plained, to speak positively. We understand that they are 

Fig. 12.-Baggage Truck. (Eastern Railway.) 

received at the dairy. This is effected by means of cold 
water or ice. The latter is far more effective than water 
and admits of constant results being obtained at all season� 
of the year, and, in general, cold water is only employed as 
a partial substitute. 

In either case the milk is set in cylindrical pails, the depth 
of the milk in the pail being about 16 inches, and the most 
improved form of pail contains about 35 lbs. of milk. The 
object of making- the pail narrow is to facilitate the rapid 
cooling of the milk. The pails are set in a tank sunk level 

Fig. 13.-Sack Truck. Weight 84 lbs. Price $4. Fig. 15.-Truck for Storeo. FIg. I6.-Low 'I'rnck for Hauling Stone. 

per hour. As regards trouble from horses, our experience 
corroborates that of the engine drivers, who are all picked 
men, and very intelligent. It is that the horses take no more 
notice of the steam tram cars than they do of the horse tram 
cars, that is to say. no notice at all. The engines are per­
fectly under control. On one occasion, when riding .on one 
of the engines on the run to Courbevoie, the road being clear 
and a speed of nearly twenty miles having been attained, a 
man coolly drove a horse and cart across the track within a few 
yards of the engine. The tram pulled up, however, within 
two lengths of the engine. After such an experience we 
have no  hesitation in saying that the traffic can be worked 
as safely with engines as w ith horses, even at a much higher 
speed. 

There are elements of sllccess about the Brown tramway 
engine which deserve particular attention . To keep the 
mechanism out of the dirt, the cylinders and valve gear are 
placed above the level of the foot plate. and motion is com­
municated to the wheels by vertical rocking beams, one on 
each side. In this way the piston rods and slide bars can 
be kept free of mud and road grit. Various attempts to at­
tain the same end have 
been made by other per­
sons, but little or nothing 
was gained by the eleva­
tion of the cylinders while 
the eccentrics were dose 
to the road. Mr. Brown 
ha� succeeded in dispens­
ing with the use of eccen­
trics altogether, and the 
very peculiar and simple 
valve gear he em ploys in­
stead w orks like a charm, 
and is exactly the thing 
for the required purpose. 
There is little or no-
thing about it to wear 

- - =-- --

��� 
out or to keep in order. Another excellent feature is the 
boiler, which, considering its size, contains a very large 
quantity of water. The pressure carried is very great, 180 
lbs. to 195 Ibs. on the square inch, and the consequence is, 
that in obedience to a well known law, much power is stored 

much smaller than any other type of engine used on the with the floor, and rest on narrow rafters of wood, so that 

Continent. One engine, at all events, has worked for about they do not touch the bottom of the tank, and the water can 

eight hours every day for six weeks without any repairs thus circulate completely round the pails. It has been as­

Whatever, a wonderful performance for a tram car engine ; certained that 100 lbs. of milk in a metal pail 14 inches 
wide, the height of the milk being 16 inches, cooled from 93° 
to 54° in half an hour ; in two hours to 48° ; in four hours 
to 43° ; and in ten hours to 36°. The cream is obtained by 
tw<' skimmings at 24 and 36 hours from the time of setting, 
and where ice is used the cream is all obtained in 12 to 24 
hours. In order to obtain the best quality of butter it is ne­
cessary to chum the cream as soon as possible after skim­
ming. When there is not sufficient cream to fill the chum 
some new milk is added ; and the addition of new milk to 
the cream is generally recommended as improving the fiavor 
of the butter. Sweet cream butter is better and keeps bet­

Fig. 14.-Bloom Truck. Iron, 10 cents per pound. Wood, 22 to � francs. ter than sour cream butter, but people accllstomed to the 

and save that a few nuts wanted screwing up and locking in flavor of butter made from sour cream are apt to think but­

their places, it was in excellent working order when we saw ter made from sweet cream insipid, so that, in order to suit 

it. The road traversed is in places very bad indeed, and the I certain markets, the cream is sometimes soured before 

engines jump in a way to seriously try their springs. The
' churning. 

consumption of fuel and of oil is very small, and all things I The process of souring is carefully regulated, so as not t o  

----��-
Fig. 17.-Dray with Windlass for Hauling Stone. 

considered, we are disposed to think that Mr. Brown has 

gone at least as Dear as any other man to solving a very in­

teresting problem. That the public appreciate his efforts is 

proved by the numbere who travel by the steam worked 
cars. 

exceed the wished for 
point. When the temper­
ature of the cream is un­
der 60°, souring takes 
place very slowly, but be­
comes rapid at a some­
what higher temperature. 
The cream is warmed, if 
necessary, by placing it in 
a metal pail standing in 
warm water, or by stirring 
the cream in the tub with 
a hollow metal stirrer filled 
with hot water. When 
the thermometer shows 
that the eream has reached 
the desired temperature, 

a little buttermilk is added to start the fermentation, and 
the operation of churning commences. 

Bouring should be so managed that the cream is just ready 
at the hour of churning, and if the souring proceeds too 
rapidly. it must be checked by coolins the cream. 
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The higher the temperature of the cream, the quicker the sary in order to preserve the " grain." After standing for the sides of the cars, or to thc detachable frame resting there· 

butter co�es, but butter churned at too high a temperature an hour to harden, the butter is put through a machine for on, a series of cranes, which may be swung laterally when 
will be more or less greasy ir, appearance, and the same re- expressing buttermilk ; care being taken not to overwork required to support the trucks while discharging their 
suIt is obtained when chnrning is continued for some time the butter, which would reDder it dry. The butter is next. freight. The freight is loaded on the fiat fioors of the said 

1<'ig. 1�. - -Bruel'. Tuh Barrow . Wooden MITel, 50 francs }'ig. Ii l .-Bruel'. Tub Barrow. Iron harrel. 'i;, f"tll1(" 

after the butter has come , or after the butter is too much \ 
worked while being made up after churning. On the other 
hand, butter churned at too Iow a temperature w ill  be long i 
in coming, and the product will be hard It is impossible, I 
however, to fix on any one temperature as the best, since the ! 
nature of butter fat varies somewhat at differe n t  seasons of 
the year, and according to the diet of the cow. Generally 
speaking, sweet cream should be put into the churn at from 
50� to 55 ' ,  and sour cream from 520 upwards. 

Forty minutes is about the time of churning which yields 
the best quality of butter, but thin cream requires longer 
churning than thick cream. It is ind ispensable for uniform­
ity of work that the churn should always be turned at the 
same speed. The greater the speed the "horter is  the time i 

Fig. 20.-Waitc, Burnell & CO.'8 Swinging Tub Rarrow. 
Capacities 82 to 225 litcr�. l'ricc 75 to 1MO fraucH .  

}o'ig. 22.-Gur,len Pump or Barrow .  
Vertical Action. Price complete 1 15. 
franc�. 

I truck or false platform in t he usual manner, all a  when t he 
cars arrive a t  their dest ination each truck is shifted or moved 
laterally 011 the cntncs, until all or a part of its pivoted 
floor sections overhang the si,le or are clear of the car, when 
said section,; are tilted and the freight discharged. .. .. . .. ------

LYlnan's TrlgonolDeter. 

Heferring to the engraving of Lyman's trigonomcter, pub· 
l ished in our issue of November 2,  we would state t ha t  
�les8rs, Heller &; Brightly, 3 H  North Seventh street, Phila­
delphia, are the manufaNurers, who supply the instrument . 

• • • • • 
'rhe Bla"k Spot 011 Jnplter. 

In reply to the question of )'11', Eadie (SCIENTIFIC AMERI-

Fig. 21.-Beame's Pump Barrow. Horizontal Action . CUfjucity 2.;'"lOn l i l l'l"s Iwr hour. (Jomplt'tl' 
y..ith Suction awl DischarO'l' Pipc:ol, etc. 126 franc8. Capacity ;),000 To 6,000 li terH per hour, 213 frUlH,-·� .  

�'h� . .ta.- l{otury Garden Pump . Capacity 2,000 to 9,000 liters per hour. In bronze from 195 to 420 franc�. 

of churning, [,nd in a wide churn a slow speed has the same 
effect as a higher speed iu a narrow churn. The number of 
revolutions is easily ascertained by attaching a short piece 
of string to the spindle of the chu rn and counting how of­
ten it comes round in a quarter of a minute. The churning 
should be stopped as soon as the butter appear,;, as over­
churning injures the quality of the butter. When the but­
ter is taken out of the churn it is pressed lightly together by 
hand . Sweet cream butter is never washed ; sour cream 
butter is slightly washed ill some dairies, but this is not gen­
eral. Color is art ificially given to butter by mixing some 

Fig. :H.-Rotary Pump on Iron Frame. 
Capacity 2,000 to 3,000 liters. Price 160 to �40 franc" . 

. .  butter color " with the cream when it is put in to t h e  
churn. 

The retention of some buttermilk is believed to be neces· 

weighed, and after sta nding a couple of honm is again CAN, October 26), as to the cause of the black spot observed 
passed through the machille. Salt, at the rate of H lhs. to by h im on the disk of Jupiter, September 28, )CIr. R. D. 
the 100 lb�. , is added to the butter while going through the

. 
Schimpff writes that it was unquestionably t he shadow of 

mach ine either at the first or �econd time of rolli ng. The 
butter w hen made is immediately packed into casks, the 
sides of wh ich arc sl igh tly salted. Large quantities of sweet 
cream butter arc exported from Denmark in tins to tropical 
countries, and it is stated that the great care taken to pre­
serve the " grain " of the butter has the effect of raising its 
melting' point, so that such butter remains solid in a hot cli­

mate . 

The systelll described hy Mr. Warrington, says the Irisl1 ' 
Farina's Gazette, is considered by him to have so many ad· 
vantages that it will undou btedly become the method of the 
future. It is being largely adopted in the United States, and 
is under trial in several parts of Europe. 

- .. . . 0 ..  I New Agricultural Inventions. 

An improved Plow, adapted to the various kinds of work 
necessary in the cultivation of cotton and other crop�, has I 
been patented by Mr. Benjamin H. Cross, of Cabaniss, Ga. . 

An improvement in Stump Pullers has been paten ted by 
)CIr. William A. Webb, of Wadley, Ga. This invention con· 
sists in two supports, having notches formed in their upper 
ends, and a cylinder provided w ith journals upon its ends, 
and having a mortise formed in it for receiving the operat­
ing lever. A chain is connec ted with the cylinder and at­
tached to the stump. When the cylinder is turned by means

. of the hand level' a great leverage is secured. 
All improved Dumping Car has been devi�ed by Mr. Louis I 

Prince, of Nashville, Ohio. This invention applies to the Fig. :<.';. -Carboy support 
cars, or to a detachable frame resting thereon , a truck or 
wheeled false platform, which j,.; capable of being shifted one of Jupiter's Illoons. The satellite had completed itl!! 
laterally, and has a series of til t ing floor sections or trrrp�,  transit, but its posit ion was such t hat its shadow still resteo 

on which the freight is deposited ; there are also hinged to on thl' p1,\net at the hou r named. 
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Q!:.orrt�p.ou.deutt. travelers are not willing to burden themselves with special 

life preservers. 
Who will take the hint of the SCIENTIFIC AMERICAN, and 

Small Steam.boats. 
provide the public with a simple, cheap, and reliable life-

To the Editor of the Scientific American ,' saving apparatus ? J. E. PARKER. 
I have taken your valuable paper for some years, and the Philadelphia, October 9. 

accounts of small steamers and answers in the correspondent .. , • • • 
column have interested me a good deal, as it is in my line. Dillhop Ferrette on tbe Cedara oC Lebanon. 

There is one thing in which I think you make a mistake, To the Editor of tlw Scientific American : 
and that is in advising people to use vertical boilers for In connection with the article which has appeared in the 
steam launches. I have tried both vertical and horb:ontal SCIENTIFIC AMERICAN (November 2, 1878), questioning the 
in the same boat, and find the latter superior in many re- great antiquity of the big trees of California and other places, 
spects. The vertical hoiler gets steam up to 80 Ibs. pressure may I be permitted to give to the public, through your in­
on the square inch in three quarters of an hour, but when termediate, a parallel fact which fell under my observation 
the engine was running, even slowly, it primed so bad that with regard to the cedars of Lebanon ? 
we could never tell how the water stood without stopping I visited the cedars for the tirst time in the summer of 
altogether, as the gauge glass looked as if it was full of soap 1860, and was struck by the similarity of cedars to tir trees. 
bubbles ; when we stopped at a wharf the steam would rise A cedar is in fact nothing but a big til' tree, of which there 
at a fearful rate, even with the tire almost out and the door are many species, all closely related to each other. Having 
open. I have seen it go up from 40 lbs. to 90 in less than been born in a fir tree country, and knowing that those 
five minutes. trees are not general ly among those which take many years 

The horizontal boiler takes about two hours to get 60 Ibs. to attain their full size, I conceived some doubts as to any 
from cold water, but when running the water does not stand of the cedars, even the most enormous , being as old as 
more than }� inch higher in the glass than when standing, � Solomon's time. 
and never foams at all. Another advantage which this But the next year I was able to set that question at rest, 
boiler has over the vertical one is that it stands much lower to my satisfaction at least, for I must confess that I am not in 
in the boat, the top of the dome being level with the gun· any special sense a botanist. I revisited the cedars in 1861, 
wale, whereas the vertical stood some 1 8 inches above, and found one of the tive or six principal giants, at whose 
which made the boat very crank and hardly safe in a sea. stupendous proportions I had wondered the year before, 

The engine was built by my brother and myself, most of lying on the ground, having been rooted out by the snows 
it of an evening after we were home from work and on boli- and storms of the winter. Monks were busy sawing it 
days ; we made our own drawings and patterns, and had the into pieces, and had already severed from the trunk one of 
casting and forgings done at the foundry. the two nearly equal stems into which it branched at about 

The cylinder is 4Yz inches diameter, with 5 inch stroke of ten , certainly not more than twenty feet from the ground. 
.piston, cutting off at %; stroke ; pump % inch diameter by I) I counted the rings at that place, and to my surprise they 
inches stroke. We usually ran her at 300 01' 400 revolutions were only two hundred or thereabouts. 
a minute with 75 Ibs. steam. The boiler is horizontal, 2 feet I confess it was difficult for me to believe that that enor-
6 inches diameter and 3 feet long, 4 feet over all, with a 6 mous branch was only two hundred years old ; and if it 
inch smoke box at each end ; there is a fiue right through was only that age, the whole tree could not have been 
the boiler, 15 inches diameter, and return tubes which are much older, for til' trees, so far as I am aware, never grow 
also 3 feet long, 1;14 inch outside diameter. There are 18 new branches below older ones ; and when that branch was 
tubes, but the boiler would have been better if there were 6 tirst projected, at twenty feet or less from the ground, the 
more. The boat is wood, diagonal built, 24 feet keel, 26 feet tree could not have been much more than twenty years 
5 inches over all, 5 feet 8 inches beam over bead, 3 feet 9 old. JULIUS FERRETTE. 
inches deep ; built with very fine lines both fore and aft. P. S.-It might be useful to add that my conclusions in 

The propeller is 2 feet diameter and 3 feet pitch. With a this respect are not influenced by my theology, according 
4 bladed propeller, 3 feet pitch, we ran the measured mile to which any tree might be as well ten thousand as two 
(6,080 feet) with tide, carrying 80 Ibs. steam, in ten minutes. hundred years old. 
Not being satistied with this performance, we cut two Cambridge, Mass. , 26th October, 1878. 
blades off, when, with 2 bladed propeller, 3 feet pitch, we ran .. � • • • 
the same distance, with the same pressure, in slack water, in Early IU:anufiacture oC Steel Penll. 

8 minutes and 40 seconds. In this case the tide had just To the Editor of the Scientific American: 
turned and was slightly against us, . I write to inquire if you can give me information con-

We also tried a three bladed propeller, 2 feet diameter, 2 cerning the manufacture of metal pens in this country. I 
feet 10 inches pitch, when she ran the mile in 8 minutes lind may be vaIn in the supposition, but I am almost persuaded. 
55 seconds with the tide, carrying 75 Ibs. steam. From the that my people-the Shakers-were the originators of metal 
above it will be seen that the 2 bladed screw gave the best pens. I write this to you with a silver pen, " one slit," 
results. S. FIRTH. that was made in the year 1819 at this village by the 

Auckland, N. Z. Shakers. 
[It is scarcely fair to condemn the vertical boiler, in Two or three years previous to the use of silver for pens, 

general , on account of the bad performance of a single our people used brass plate for their manufacture, but soon 
specimen. It is true that each form has some special 00- found silver preferable. Some of our people, now living, 
vantages, but one can be made to furnish as dry steam as sold these pens in the year 1820 for 25 cents each, and dis­
the other, when properly proportioned. We are glad to re- posed of all that could be made at that price. 
ceive the account of your boat, which will be of interest and The machinery for rolling the brass and silver plate was 
value to many readers.-ED. ] a home invention ; also the shears for cutting the pens ; these 

.. i ll ,  • we still have in our possession. At the above date the in-
LiCe Preservers. ventor writes : "I now have my new shears, w ith which I 

To tlte Editor of tlte Scientific American : have cut 292 pens in 14 minutes ; this is doing it with dis-

The loss of life at sea, and the river accidents of almost patch I" The metal used was melted silver coins ; and at one 

daily occurrence, should stimulate in ventors to produce time the worker says, .. I melted up $55. 00 or $60. 00 of silver 

some simple life·saving apparatus. The difficulty is to set money. " I tind the following in a late Boston paper : 
the inventive fashion in this direction ; and as everybody's .. English steel pens are almost entirely made by women. 

business is usually nobody's business, there is no interest in In 1828-29 the tirst gross of ' three slit ' steel pens was sold 

2. The ability to construct and use apparatus comes from 
a use of the experimental metbod of study and teaching. 
When a teacher or a student understands the use of tools 
many articles of great use can be made at a very small 
expense. Students or teachers will be gainers by being 
thrown upon their own resources. A complete and well ar­
ranged laboratory may be so used as to cramp the ingenuity 
and independence of an experimenter, and so be a positive 
disadvantage. 

3. The actual seeing of a phenomenon, or the handling, 
tasting, and smelling of some chemical substance, carries 
with it a knowledge obtainable in no other way. The stu­
dent who learns a printed statement is likely to forget it, for 
the imperfect knowledge has gone into his mind in but one 
way, and second hand at that, while the thing itself once 
known may, whenever encountered again, appeal for recog­
nition to all or to nearly all of the senses. There are odors, 
for instance, common in the chemical laboratory, that once 
known arc never forgotten, which are beyond the power of 
words to describe. 

4. Apparatus in books always works well. In practice 
there are accidents the educational value of which the stu­
dent of physical science cannot afford to miss. If things 
will burn, or break, or explode, there is no way of knowing 
it better or remembering it longer than by experience. 

5. The reality of some' slight change, some variation in the 
weight, color, or temperature, comes home only to the stu­
dent who observes the change itself. 

6. The culti vation of a scientitic faith, of a belief in things 
understood but not seen,  is not the least of the advantages 
of the study of experiments. Pupils can be led to recite 
glibly book statements which they do not believe in the way 
that facts should be believed. Students will luok with genu­
ine wonder at a few ounces of water supportfld in an in­
verted goblet over the mouth of which a slip of paper or of 
glass has been placed, but will state without hesitation that 
the atmosphere presses with a force of nearly tifteen pounds 
to the square inch and in every direction. 

7. The habit of associating phenomena with thei .. descrip­
tions and explanations will be acquired after a time. Stu­
dents at tirst tind a genuine difficulty in this matter. 

8. The habit of seeing what is going on in the world 
around us grows as we use the method of experiment. There 
are many things happening all about us from which the 
skillful teacher can draw illustrations for the use of his 
classes. Some great advances have been made in science 
because men saw what happened, how it happened, and 
all that happened. Things had swung, in nature and in art, 
ever since the world began, but an observing young man 
(20 years old, only), a man with eyes and the habit of using 
them, discovered the principle of the pendulum, before 
unknown. 

9. To one who does experimental work, and loves �it, 
there cannot but come a habit of looking for the reasons of 
things. " What ? "  is the question asked of nature by the 
experiment. .. Why ? "  is the question the mind sets itself 
to answer. Science has always been the gainer by this 
habit ; right or wrong, every theory that attempts to explain 
a group of related phenomena is of benetit. The theories, 
now known to be false, mere names l ong ago, marked steps 
in scientitic progress as truly as do the accepted theories of 
to-day. 

10. The culture that comes from a use of scientific work 
will have a tendency to enable men to see what there really 
is in the everyday and commonplace. It is too late for a 
falling apple to suggest anew the law of universal gravita­
tion ; it is too late for us to attempt to produce, from the 
fact that if it certain kind of vibratic n  produces a certain 
sound, repeating the vibration repeats the sound (a fact, by 
the way, as old as speaking and hearing), a machine like the 
phonograph or the telephone ; but it is not too late for the 
pupils in our schools to study science and to keep their 
eyes open. ___ _ .. . . . .. 

this matter except at the time of an accident, or during the wholesale at £7 4s. the gross. In 1830 they had fallen to 8s. A Gall Clock. 

d ·  1832 t 6 th 5S A better artl'cle l' S now sold at It is said that there is a clock in the Guildhall Museum, nine days' wonder excited by a calamity. Most of our an m o s. e gro . 
6d " London, of which the motive power is hydrogen gas, gen-steamers and sailing vessels arc supplied with circular buoys,  . per gross. 

air cushions, and cork life preservers, but at the moment of I leave you to judge the merits of this pen, from the ap- erated by the action of diluted sulphuric acid on a ball of 

coll ision or upset these articles are not accessible, or are pearance of my chirography ; and can assure you it has seen zinc. The clock itself resembles a large colored glass cylin­

with difficulty attached to the person. The suggest ion of a nearly sixty years' service. The two I have in possession del' without any cover. and about half full of sulphuric acid . 

.. circlet of waterproof cells, " in a recent article in the SCI- are equally g;)Qd writers, and were presented to me by my Floating on the top of this acid is a glass bell, and the gas 

ENTIFIC AMERICAN, is a move in the right direction. Some venerable friend, D. A. Buckingham, who, 58 and more generated forces forward this concave receiver until it 

f B ' . .  f Cl b ' y  ars go engaged l'n the sale of pens By gl'vl'ng me what nearly reaches the top of the cylinder, when, by the action moditieation 0 oyton s sWlmmmg gear, or 0 e urne s e a  , . . 

k . h b d '  I h d t bl 
. fo t 'on you are able I wl'll be under many obll'gatl'ons of a delicate lever, two valves become simultaneously air harnmoc , mIg t e rna e SImp e, c eap, an pOl' a e. m rma 1 • 

After the Huron disaster, Medical Director Cleburne, of the I neglected to say that the handles to these pens were made opened. One of these allows the gas to escape, thereby 
f b th d d t 'n th tl'n  one I have l'S tubular and causing the receiver to descend, and the other permits a Navy, suggested · the use of " air-tight waterproof ham- 0 0 woo an 1 ;  e 
1 h t 1 . 11 G A LOMAS fresh ball of zinc to fall into the acid. The same operation mocks " for seamen (made of light, flexible, impervious ma- c oses t e pen e escoplca y. . . . 

terial, free from the objectionable features of rubber cloth), Shakers, N. Y. is repeated as long as the materials for making the gas are 
so that in case of shipwreck each man would be provided [We tind no record of the manufacture of metal pens in supplied, and thi!>Js effected without winding or manipula-

with a life·saving apparatus capable of supporting in the this country as early as 1820. At that time Gillott had tion of any kind. '1'he dial plate is fixed to the front .of the 

water three to four hundred pounds, and by a simple arrange- begun to make steel pens in England. As early as 1803 bar- cylinder, and communicates by wheels. etc. , with a small 

ment a number of these beds could be attached together to reI pens of steel were made by a Mr. Wise in England. Evi- glass perpelldicular shaft, which rises with the receiver and 
1 M L 't 'th od pe ] sets the wheels in motion. form a life raft capable of saving the entire crew. We do dent y r. omas wrl es WI  a go n. 

______ ........ , ........... _-----
not know if the Navy Department has taken the hint to - ------

supply war ships with these hammocks, or whether it is Advantagell o C  E z:perlmental Stud,.. Special Se nllell In Inllectll. 

A d b C M B t lIe at late meeting of the The eminent French naturalist, Pere Montrousier, details waiting for another Huron calamity to develop the idea. The paper rea y .  . ou e ,  a 
M• t Ed t' 1 Assocl'atl' on contal' ns the followl'ng the following experiment that he has made. He immersed Doctor has suggested the use of the same material for the mneso a uca lona , . 

hoods of waterproof cloaks or wraps, for crinoline, and for summary of the advantages that result from experimental a long-snouted weevil so as to cover it, all but the tip of the 

d k . t 1 . antennre, with a coating of wax. On presenting to it oil of ladies' long boas (which could be instantly put aroun a WOl' m na ura SCience : 
child's body under the shoulders), and for the inside lining 1. The ability to follow directions sensibl! ; this is some- turpentine it became violently excited and endeavored to es­

of coats, etc.-the lining to be double '  and quickly inflated . 
thing of whbh we see the need every day m our s.chools, cape. Another now had the tips only of its antennre coated 

by an automatic val ve. It is important to utilize articles of I and it is readily acquired by a course of expenmental with the wax, and . neither turpentine nor any other strong 

dress, beds, and ltammooks for l ife-RiIVing purposes, as I work. . smelling substance at all affected it. 
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THE ELECTRIC LIGHT. 

The apparatus exhibited by Messrs. Wells & Co. , of 
Bhoreditch, for the production of electric ligh t by the 
Jablochkoff process, is shown in the engraving, for which 
we are indebted to the London Graphic. It consists of a 
Gramme machine, a section of which is given to show the 
arrangement of magnets around a central axis. This rotates 
about 1,100 times per minute, and is driven by any ordinary 
engine. The Jablochkoff candle consists of two sticks of 
moulded carbon, embedded in a mass of composition to give 
them solidity, and are separated by a column of plaster of 
Paris, which acts as an insulator. The two carbons are con­
nected at top by means of a thin stick of carbon one milli­
meter in diameter. The entire candle is held in a strong 
metal clip. Four of these are contained in a lamp, and are 
burnt in succession, an automatic arrangement shifting the 
current as each one is burnt out. 

Messrs. Wells exhibited three of these lamps inside and 
one outside of their large show rooms, the illumination of 
which was perfect, showing colors distinctly, and, being dif­
fused, did not cast heavy shadows. They afterwards burnt 
six candles on one stand, simultaneously producing a bril­
liant light and solid shadows_ As to the light itself, there 
is but little difference, and that only to be noted by experts, 
between it and the light produced by the systems that 
have already been adopted in London. It is of a very pow­
erful character, and it extends Its illuminating influence 
for a considerable distance without much apparent diminu­
tion of strength. 

Ititufifi t !mtri tlU. 
electric candle consumes per hour 77 grains of crayon, com­
posed simply of coke and plaster ; the ton of best coke costs 
$9. 00, and the pound of plaster 3 cents. Taking these 
figures as a basis, we find that the consumption of my candle, 
representing 100 jets of  gas, costs 0 '0055 cent per hour, which 
gives a figure almost impossible to formulate. Multiplying 
by 1,000, we may say that an electric light replacing 10,000 
jets of gas costs 5� cents, while these 10,000 jets repre­
sent an expense of 84 cents per hour. No one could prove 
these figures inaccurate, and yet I should never dare to re­
present them as realizable in practice. As to the cost of the 
electric light, I shall only say this-wherever it has been 
employed there has been a very notable economy. In the 
Louvre, for example, where this light has been in use for a 
year, the proprietors of the magasins have proved a saving 
of 30 per cent, and with more light than with gas. I con­
clude by saying that progress in the cheapness of the light is 
clearly indicated. The electric candle, which is manufac­
tured at this moment at the rate of from 3,000 to 5,000 per 
day, and in consumption costs 10 cents per hour, must ne· 
cessarily become cheaper when we manufacture 50,000 per 
day ; but to announce the future eventual result as an ac­
complished fact is to mislead the public. " 

Cl • I • •  
Recent n l Utary Balloon Experlmentl. 

The military balloon experiments at Woolwich have 
been so far successful that lately an aeronaut was lifted some 
700 feet, to a height, therefore, sufficient for reconnoitering 
purposes. There is nothing of novelty in this, as a matter 
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now passed through the tube, and hydrogen issues forth, 
the oxygen from the decomposed steam going to form ferrous 
oxide. So completely do the iron turnings do their work 
under these circumstances, that not only is the surface of 
the metal acted upon, but it is oxidized well nigh through· 
out. 

Naturally enough, the hydrogen comes away with a good 
deal of vapor, and, if pure gas is desired, some deSiccating 
arrangement will have to be employed ; but so far Captain 
Templar has used none. His balloon, which is of lawn, 
dressed with boiled oil and glue, will contain about 10,000 
cubic feet, but last week not more than 9, 000 feet of hydro­
gen was introduced. The gas was generated from the tube 
at the rate of something like 1,000 cubic feet per hour, and 
there can be little doubt that, during the long period of fill­
ing, a large quantity of the vapor that was mixed with the 
hydrogen condensed and ran out of the balloon in the form 
of water. Pure hydrogen should have a lifting power of 
70 Ibs. per 1,000 feet, or perhaps a little more, but it is 
hardly likely that gas produced in a rough and ready 
fashion in the field will possess this degree of buoyancy. 
Still Captain Templar was successful in lifting balloon, 
aeronaut, ballast, and 700 feet of rope-for the ascent was a 
captive one-by means of 9,000 cubic feet of hydrogen, pre­
pared in the way we have mentioned. 

Another point is worthy of note in connection with the 
experiment. The fabric of the balloon kept the hydrogen 
imprisoned for a much longer period than had been antici­
pated. A dozen hours !!carcely impaired the buoyancy of  

THE ELECTRIC LIGHT.-SKETCH OF/ THE APPARATUS. 

M. Jablochkoff, the inventor of this form of the electric 
light, writing in reply to the question as to what distance 
from the source of electricity a luminous center may be 
produced, says that the distance may be as great as is wished, 
only it is necessary to employ a conductor of very great 
diameter in order not to increase the total resistance of the 
circuit. In reference to Mr. Edison's claim to have solved 
the question of the divisibility of the light, M. Jablochkoff 
writes that he long ago realized its divisibility, as is proved 
by communications from him to the Academy of Science 
and the French Physical Society, in December, 1877, and 
February, 1878. It has, moreover, he states, been shown 
in public at the Sorbonne, and has been in use at the Exhi­
bition since the 1st of May. M. Jablochkoff says : 

" In view of this fact, it may not be inadvisable to say 
a few words on the calculations which have been made as 
to the cost of the light. These calculations are of two 
orders. The opponents of the electric light represent it as 
costing very dear ; its partisans, and, above all, its propaga­
tors, on the contrary, give figures which we may not, per­
haps, call inexact, but which, nevertheless, are only theo­
retical figures, and, consequently, little capable of being 
justified by practice. To better understand my idea, I shall 
suppose the following calculations for my candle. The 

of aerial navigation, although it is the first instance, we be­
lieve, of any one in this country being raised from the 
earth by the agency of pure hydrogen, but it is, neverthe · 
less, something to have achieved in the circumstances under 
which Captain Templar has been working. Everybody 
knows that hydrogen is gifted with extraordinary lifting 
power, just as every chemist is aware that the gas may be 
produced in the way Captain Templar produced it, namely, 
by passing a jet of steam over iron turnings. But the prob­
lem under solution was not to send up a hydrogen balloon 
so much as to discover whether the thing could be done in 
a haphazard fashion, and with such simple means as an 
army in the field would be provided with. It is one thing 
to make hydrogen in the laboratory, and another to make 
a sufficient supply of it just whenever the commander of an 
army may order a balloon reconnoissance to be made. 

Captain Templar has practically proved that this can be 
done. He requires a supply of steam, an improvised fur­
nace of some sort, and a tube filled with iron turnings ; given 
these, he can provide hydrogen sufficient to lift a scout high 
into the air. The tube at present employed by Captain 
Templar is six or eight inches in diameter, and some half 
dozen feet long ; it is filled loosely with iron turnings and 
placed in a furnace where it becomes red hot. Steam is 

the balloon, and by adding yet another waterproof coating 
it is anticipated that the balloon will remain inflated for 
four-and-twenty hours. 

The next step will be to discover how far it is possible to 
compress hydrogen so manufactured into cylinders for con­
veyance in transport wagons, so that a supply of hydrogen 
may be at hand whenever an ascent is determined upon in 
the field. Captain Templar is sanguine of compressing the 
gas to a fourth of its volume, and thus decreasing its bulk 
considerably, when the balloon train is on the march. How 
far this is practicable experiment only can prove.-NatuTe. 

.. . . . .. 
Spontaneous Combustion. 

According to the Boston Journal of OommeT�, at the 
semi·annual meeting of the New England Cotton Manufac­
turers' Association, in Boston, Professor Ordway made a 
report on certain chemical properties of commercial oil , and 
incidentally discussed spontaneous . combustion. Experi­
ments had been attempted to ascertain the facts concerning 
spontaneous combustion, which is oxidation of oil when 
spread out over a large surface. It was found that in time 
all oil, whether animal or vegetable, took fire. One of the 
most important things to be ascertained in the experiments 
was the correctness of the opinion put forward as a result 
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of recent experiments in Europe, that animal or vegetable 
oil when mixed with a mineral oil would undergo spontane­
ous combustion_ It was found that cottonseed oil would 
take fire even when mixed with 25 per cent of petroleum oil. 
But it was ascertained beyond a doubt that even 10 per cent 
of mineral oil mixed with an alllmal or vegetable oil went 
far to prevent combustion_ Professor Ordway described 
some experiments in other directions, but explained that 
they would have to be continued before definite deductions 
could be made_ In connection with the tests of the flashing 
point, experiments had been made w ith ten specimens of 
kerosene oil bought at different stores in Boston_ The flash­
ing point should be at 1300 Fahrenheit. Downer's kerosene 
was found to oe �ood at 134, but the other specimens flashed 
respectively at 84 , 80, 81, 117, 79, 73, 125, 79, 80, 84 degrees. 
The professor wa'3 of the opinion that it was �ime tor wme­
body to iook after the kerosene oil sold and used in Boston, 
when out of ten specimens bought at .random only one was 
fit to use with safety. He remarked the fact that oils bought 
under the same name, from the same manufacturer and 
at the same price, differed very much in quality. Another 
remarkable circumstance was that some oils which flashed at 
a low point were high priced, and vice versa. Closing, the 
professor recommended that manufacturers of oil should be 
aroused to a greater sense of their responsibility. 

. 4 1 . ... 
KYDRAULIC 1I0TOBS AT THE PARIS EXlIIBITION. 
M. A. Schmid had at the Paris Exhibition several ap­

plications of his patent hydraulic motor or pump, which 
is figured in Engineering as below. Its specialty lies 
in the manner in which the distribution of the water 
before and behind tbe piston is effected by means of 
the oscillating cylinder. The sectional areas of the inlet 
and outlet pipes are very large in proportion to the area of 
the piston, by which means the passage of the water is in 
no way restricted, and the constant pressure and absence of 
shock produce a more even action of the engine. It can be 
applied wherever there is sufficient height of water, or can 
be driven by steam ; can be used as a motor or as a pump, 
or, as shown in Fig. 2,  can be combined into both. When 
used as a motor the motion is forwards, the admission from 
either side, and the exit below ; as a pump the motion is re o 
versed, the admission of water or suction is from below, 
and the exit or pressure is on either side. Air vessels are 
used with the pumps. When this motor is used in the 
combined form, as a direct acting steam pump, both pis­
ton rods are coupled to the same crank axle. In the one 
exhibited the diameter of the cylinder is 6 inches, and 
the length of stroke 8 inches, and with a speed of 90 revolu­
tions it delivers 110 gallons per minute. Another applica­
tion of the same principle of construction is shown as a 
hydromotor, which consists of two of the hydraulic motors 
coupled together and driven by the pressure of the fluid 
passing through them. The oscillating cylinders are kept 
watertight up to the faces of the valve ports by adjustable 
screws, whose tension naturally depends on the pressure 
with which the fluid is actuated. The advantages claimed 

for the motor are that its speed depends entirely on the 
quantity ef the water passing through it, and that the varia­
tions through leakage, etc. , are less than in any other, the 
results given from numerous experiments conducted by 
Messrs. Sulzer Brothers, of Winterthur, giving an average 
discrepancy of not more than 1 '72 per cent. All the above 
machines were shown in motion, as well as some well con­
structed air pumps for compressed air and vacuum, and a 
small engine on the same principle for working sewing ma­
chines. 

.. I . , . 
Ano'ber Moun'aln Railroad . 

A railway up Vesuvius is to be constructed wit.hin the 
next few months, if the threatened eruption does not inter­
fere with the present plans. A London contemporary states 
that there will be a double line of rails laid on an iron frame­

. work, supported by iron pillars, on which will run eight 
small carriages, drawn by a wire rope instead of the usual 
locomotive, and so arranged that four will be making the 

J titutifit jtutritlu. 
ascent a s  the four others descend. These carriages will hold latter a thermometer was fitted ; the second one is  supplied 
four persons apiece, and will be kept some two hundred with � stopcock through which to allow the water condensed 
yards apart, While strong automatic brakes are to be fitted, to run off. This must be done frequently, as the steam 
so as to stop the carriages .mmediately if the rope ;,hould must be as dry as possible. The third opening is taken up 
break. The line will be somewhat over half a mile long, and by an escape valve for the steam . 
• he gradients very steep-1 in 2_ The most favorable conditions for success are the follow-

.. I . .  • ing : The pressure must amount to two or two and a half at· 
BURNER FOR ELECTRIC LIGHT. I mospheres, the temperature must be from 3300 to 3400 C. , 

The annexed engraving shows a sketch of a new burner and five hours of time must be allowed for the completion 
for the electric light. It consists of a glass tube, one half I of the operation. Thus a covering of a greenish black color 

inch inside and about ten inches long, which is bent to the is obtained which adheres firmly and is perfectly stable. 

FAlmIG'S BURNER FOR ELECTRIC LIGHT. 

shape shown, both arms as close as possible together. A 
s.mall hole is drilled in the top of the bent tube to insert two 
pieces of wire, No. 30 platinum. Length of platinum wire 
one inch and three quarters inside each arm of the tube. 
Two carbon pencils, well fitted to the tube and one inch and 
a half long, connected on the flat end to a copper wire of 
No_ 12 thickness, are now inserted into the tubes, the points 
toward the platinum wires, leaving one quarter inch space 
between the carbon points and the ends of wires. The tube 
is now warmed, and the air expelled, and quickly sealed 
and cemented with any fire resisting cement. The two pla­
tinum wires are one pole, the two carbon wires the other 
pole, to be ·attached to the battery or magneto-machine pow­
er. The light so obtained is very brilliant, steady, and clear, 
having many advantages o.ver the two-point carbon burner, 
and dispenses with the costly regulator. How far the sue-

NEW HYDRAULIC MOTOR. 

It must be remarked that the cylinder is placed in a sorj; 
of oven, maintaining its shell at 5000 C. The thermometer 
plunged in the steam of the interior with its registered part 
protruding so as to allow observations, however, only 
showed 8400• If the current of steam is stopped, the thermo­
meter will almost instantly rise to 5000• 

The bronzing was thus a perfect success ; care must, how­
ever, be taken that no parts of the articles are soldered to 
gether by tin solder, as the latter melts at 2280 C. Even if 
the connection remains intact, there will always be a few 
minute globules of solder detached and staius caused. Cop­
per must be used instead. 

In further following up his experiments, Captain Bourdon 
conceived the idea of replacing the st.eam by hot air. He 
proceeded as follows : A coil of pipe communicating at one 
end with the open air ascends gradually through a reservoir 
heated to 1200 C. , from whence it enters the cyliuder ill 
which the articles to be operated upon are inclosed . This 
cylinder is identical with that used for steam. The escape 
valve leads into a tank with water, permitting a better regu­
lation of the air current. This must pass very slowly. The 
interior pressure is but a little above one atmosphere, as the 
apparatus communicates with the open air_ 

The temperature of the air in the cylinder is 2800 C. ; 
the time consumed, five hours. A layer of 0 ·05mm. thick­
ness was obtained, resisting the action of 00 emery paper 
and left unaffected by diluted sulphuric acid. The layer 
possessed a fine greenish black color. 

To insure perfect success the articles must be suspended 
perfectly free. After removing them from the apparatus 
they are rubbed with a greasy cloth ; stains, if any should 
be present, are removed with emery paper or iron dust. 

It has been found that with an elevation of temperature 
under pressure of one atmosphere a very thick layer is ob­
tained, which, however, scales off easily. The adherence 
is, therefore, a question of temperature and not of pressure, 
as was formerly supposed. 

Those pieces bronzed by hot air were for one month ex­
p,osed to the weather without being attacked in the least. 
On removal of the exterior black rind a gray layer is dis­
covered below the same, which to some extent becomes 
rusty on exposure. The rust, however, does not adhere as 
on metallic iron, but is easily removed by scraping with a 
piece of wood. This fact also applies to articles bronzed 
by steam. 

It will be seen that lJronzing by air is applicable to indus-

cess of the new burner can be estimated is not known, and I trial purposes ; for instance, to the preservation of the inte­
must be proved by longer experiments ; but as at present it rior surface of marine boilers, steam pipes, etc. 
is worthy of adoption and improving in this direction. A Last June Captain Bourdon tried the process on 400 rifle 
bell-shaped glube is better than a round one.-F. E. FaMig, barrels at once. Similar trials have since been made, show-
in English Mechanic. 

. 
ing the practicability of using it on a large scale. The 

... , • , .. principal point is to obtain a current of air sufficiently 
Preserva'ion 01' Iron. abundant to secure a proper thickness of the layer, but of 

In 1877 Professor Barff, of London, flrst reported on some a circulation slow enough to allow the air to act on the 
experiments made by him in regard to bronzing iron by the iron. The French Government has already adopted the 
action of steam. The metal is by the process covered with process at some of its arsenal manufactories ; for instance, 
a layer of magnetic oxide, adhering firmly and affording at St. Etienne and Chatelerault . 
protection against the influences of the atmosphere. .... , • , • 

According to M. Krafft, C. E. , in Annal& des Ponls, etc. , GUTTA PEReRA cuttings are very useful for the laboratory. 
M. Bourdon, captain of artillery, stationed at the govern- By dissolving them in benzole and adding a little carmine or 
ment factories at Tulle, France, has now tried a similar pro- any other pigment,a solution is obtained which when brushed 
cess to bronze all kinds of arms. He inclosed the articles to on the cork and neck of a bottle forms a tight fitting cap, 
be bronzed in a cylinder closed at both ends by riveted impenetrable to air, dampness, alcohol and acids, and can be 
plates, into one of which the steam supply pipe ended, while taken off witbout difficulty.-Deutsclu PhoWgraplun Zei­
the other was supplied with three openings. Into one of the tU1/{/. 
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New and Stale Bread. I The integuments are placed in the paste, and permitted of the condenser, a deep sinuous and irregular furrow. The 

The nature of the difference between new and stale bread to remain therein for about one day, after which they are annexed engraving gives a faithful representation of a part 
is far from being known. It is oniy lately that the eele- wrung out and hung up to partially dry, are then'stretched of the surface o.f a condenser on which the phenomenon has 
brated French chemist, BOllssingault, inAtituted an inquiry to shape, and a small quantity of linseed oil rubbed over the taken place. The spark appears at first at A, soon ramifies to 
into it, from which it resnlts that the difference is not the muscular surface of the integuments, which are then per- B, then to C, then disappears to immediately reappear at 
consequence of desiccation, but solely of the cooling of the mitted to dry to the full extent. the point, B, with such rapidity, and in such an inapprecia­
bread. If we take fresh bread into the cellar or into any If desired, dye stuff may be advantageously applied to ble interval of time, that it seems to have made a leap. It 
place wherc it cannot dry, the inner part of the loaf, it is the integuments prior to the treatment with the paste. directs itself afterward toward D, where it forms a new ram-
true, is found to be crummy, but the crust has become soft .. , • ' ..  - ification, which ends at E, reappears at D, continues its course 
and is no longer brittle. If stale bread is taken back into Ii. NOVEL EGG OPEN"ER. toward F, and so on. Sometimes (aR in the present case) the 
the oven again, it assumes all the qualities of fresh baked For almost every operation in the shop or household there : spark shows itself anew further off at a point, Q, detached 
bread, although in the hot oven it must undoubtedly have are devices which not only sa ve labor, but accomplish results from the principal furrow, to end afterward at R, and the 
lost part of its moisture. M. Boussingault has made a fresh more satisfact orily. The simple device shown in the ac- phenomenon only ceases when the sheet of mica no longer 
loaf of bread the subject of m inute investigation, and the companying engraving is one of those useful things that presents a portion thin enough to be traversed. In other 
results are anything but uninteresting. cases, the spark remains for some time stationary around 

He took a round loaf, one foot in diameter and six inches I the same point ; at other times, again, one of the branches 
thick, and plunged a thermometer into it three inches deep elongates out of all proportion, and describes over the whole 
immediately on being taken out of the oven. "When the

" 
surface figures analogous to those on a geographical map. 

thermometer was taken out it was found to indicate 780 It should be underst.ood that a tube of water is interposed 
Reaumur (207 '!'i0 Fah. ). This might well appear surprising, in tbe circuit of the secondary battery, for the purpose of 
seeing that the oven was heated to 2400 R. But we must avoiding too intense calorific effects, and the deflagration 
consider l hat in the inside of the loaf, on account of the of the whole condenser. During the progress of the phe-
water with which the dough has been mixed, the temperature nomena, it cannot be foreseen through what points the spark 
cannot rise above boiling heat, that is, 80° R. (2120 Fah.), as will pass, and nothing is more strange than the movement 
long as the bread has not lost all its water and become perfectly of this dazzling little globule, which is seen slowly making 
dry ; but it takes a long time to come to that on account of thc its way and choosing the points toward which it is to direct 
protective thick crust. The loaf was then taken into a room itself according to the greater or less resistance of the tlif-
heated to 1500 R. , the tern perature of the air. At this time ];T ' Z ferent points of the isolating plate. The condenser is found 
it weighed 7��  Ibs. In twelve hours the temperature of the .J..'�' • 

to be cut through in the pathway of the spark, and the melt-
loaf sank to 19°,  in 24 hours to 15°, and in 36 hours to 14°. ed tin forms a double row of beads along the edges of the 
In the first 48 hours it had only lost 2 ounces in weight, consumed mica. It is a sort of Voltaic arch produced suc-
which, in a loaf of such a size and weight , must be cessively at the expense of the material of the condenser, as 
considered an insignificant loss. When after 6 days in the electric candles of M . •  Jablochkoff ;  but the mica here 
the loaf was again put into the oven , and the thermometer contributes more to the brilliancy of the globule than does 
indicated that its temperaturc had again risen to 55° R. , it the incandescence of the metal , producing (like quartz and 
was cut and found to be as fresh and to possess the same the silicates) electrosilicic light. Thi,s experiment may throw 
qualities as if had been taken out of the oven for the first I a new light on the phenomena of " ball lightning. " It con-
time ; but it had lost now not merely 2 ounces, but 12 ounces firms the opinion already expressed on this subject by M. Du 
in weight. M. Boussingault now made separate experiments I" 

EGG OPEBER. Moncel, in 1857, as well as certain views since proposed by 

with slices of the loaf, and also with the crumb, all of which . . M. Plante, and based on other experiments. It results from 
h d . " ' eventually finds its way mto almost every house. It consists . . . . . s owe preCisely the same results, so that It may be consld- ! 

f h' d h . I d h h '  
what has been said that, at the pomt where lightnmg of thiS 

ered fully established that stale is distinguished from new 
'I 0 two cups �

d
nge 

fl
toget �r at °

l
ne Sl

d
( e, 

f
an 

h
�ac

h ' 
a

b
vmg. at kind manifests itself, there mu�t very likely be formed the 

d . . . the opposite Sl " e a at sprmg t lC en 0 w lC IS ent m- I ' d " . 
brea less by contlllnmg a smaller quantity of water than I d E h . ' . 1 . 1 . f h id' 

elements of a con enser, m whICh a powerfully elcctnfied 
b . . . . . ' war . ac cup contams a COlllca spira sprmg or 0 mg I . . y a peculiarly altered molecular conditIOn, whICh begms to I • l '  . h h d . . I i column of mOist au plays the part of upper armature, the 
manifest itself in the process of cooling, which continues to 

i the egg m � c�ntra P
d

o.SltlOn w en t e eVlce IS s
fl
lUt. . I soil that of the lower armature, and the layer of interposed 

d I . The egg IS mclose III the cups when the two at spnngs I • • •  H . 
eve op Itself more and more, and lasts as long as the tem- d . d b · k

' 
I h II f h '  h d 

air tha� of the ls01atmg plate. ere the spark IS doubtless a 
perature remains essentially unchanged, but is annulled the ar� .resse l�war so ��

l
to rea

d 
t �e s e , a  ter w � , an globule of matter in fusion, of a different nature from that 

moment the temperatuI'e has reached a certain height. The w 
.
1 e th

]
e sP

]
fln

l
g
l 

s ar
d
e

d
s�l 

h
pre�se '

h
t e cUP

t 
s a

t
re 

h
opene

f 
'
U
sepa- which constitutes the balls of lightning. But M. Plante 

1 d· · · . ratmg t lC S Ie an ISC argmO" t e con en s t ereo . pon . . 
mo ecular con Ilion IS the form and the Ulllon of the small- I . I fl . h h Oll ' h b h . I has already shown, too, that there may be obtamed, With 

t rt d d t . . 1 'd dl . d' h 
re easmg t lC at sprmgs t e s e IS t rown out y t e spira 

d . I " t h' h t '  1 b 1 I . fl es . pa s epen en u (lon I t ; It ( eCl e y m Icates a mec a- . ynamlC e ectncl y at a Ig enSlOn, g 0 u ar e ectrlC ames 
nical relation which undergoes changes in consequence of I 

sPTf\hn�s'd . 1 d 
formed solely of the elements of the air and gases from the 

h . 1 l '  h' I '  I I '  1 h' h IS eVlce w as recent y patente by lIr. G. 'II{. H. Kry, f fi d d '  d d h h c emlCa processes. t IS t IS mec lamca re atlOn a so w lC f B kl ' E D ) N Y 
vap�r 0 water, rare e an mcan escent ; an t at t ese 

makes the difference dietetically between nl'w and stale 0 roo ) n ( . . ,  . . globules naturally followed the movements impressed on t�e 
bread. New bread, in its smalle�t part�, is so !loft, clammy, -- � ----- .. , • , .. 

electrode under the conductive surface. 
flexible, and glutinous (in consequence of the starch, during ' ARTIFICIAL BALL LIGHTING. It only remains to show now that, were luminous electric 
the process of fermenting and baking, being changed into The mica plate condensers which enter into the construc- globules formed of another matter, they might move spon . 
mucilaginous dextrine), that by mastication it is with greater tion of Planti�'s �heosta:ic machine (Oomptes Rendu

.
s, vol. taneously and slowly, even when the electrode remains im­

difficulty separated and reduced to small pieces, and in its . Ixxxv) are sometimes 
.
plCrced, when the plates of mICa are movable. 

smallest parts is less under the i nfluencc of the saliva and I too thm, under the actIOn of a current from. 
800 secondary The experiment just described puts this fact in evidence, 

digest ive juices. It consequently forms itself into hard balls couple", the same as the glass of a Leyden Jar too strongly and appears to be of a nature to explain particularly the 
by careless and hasty mastication and deglutition, becomes I slow and capricious movement of ball lightning. 
coated over by saliva and slime. and in this state enters the .. , • , .. 
stomach. The gastric juice being unable to penetrate such New Sources oC Rubber. 

hard masses, and being scarcely  able even to act upon the The director of Kew Gardens (Eng. ) has given much a t-
surface of them, they frequen tly remain in the stomach un- tention to the matter of extending the sources whence this 
changed, and, like foreign bodies, irritate and incommode it, valuable product is obtained. In hiR annual report he states 
inducing every species of suffering-oppression of the that though a large proportion of the young plants of the 
stomach, pain in the chest, disturbed circulation of the blood, Para rubber (Hevea BrazilienSl4J) brought to Kew failed to 
congestions and pains in the head, irritation of the brain and thrive, seeds and plants of the Ceara rubber have been ob-
inflammation, apoplectic attacks, cramp,' and delirium. --The tained, and a considerable stock successfully raised. Para 
Miller. rubber plants have been transmitted to Calcutta for distri-

.. , • , • bution to Assam and Burmah, where, it seems, they are now 
Leather Crom. She ep Stom.aeh.. doing wen. Favorable reports have also been received from 

Among the recent patents is one issued to Edward Tivet, Singapore, where it is said that, judging from the progress 
of Philadelphia, for a process of treating sheep stomachs, the plants have made, the climate is evidently suited for 
by which means a light and serviceable leather is produced their growth. The same may be said of Ceylon, whence the 
particularly adapted for purses, bags, and other similar ar- superintendent of the government gardens reports that cut-
ticles, as the leather produced by it is in the form of sacks tings of Hevea strike readily, as well as those of Oa8tilloa 
or pouches. and the Ceara plant. 

The follow ing is the process : Take the stomach proper of In Jamaica, also, the plants of Hevea are doing well . The 
the sheep, in tbe  state in which it cornea from the animal, propagation of the Central American rubber plant ((Jastilloa 
the gut and ligaments being previously or subsequently : elastica) is still being proceeded with at Kew, and during the 
severed, and empty it, and, while it is yet fresh, remove by I past year plants of this species were sent to Liberia, Mauri-
a dull scraper the softest or least. adherent layers of the ex- I tius, Singapore, and Ceylon. The Ceara rubber, owing to its 
ternal covering or serous surface, thus leaving the firmest ' totally different habit from that of the other two species, 
part of the peritoneal or serous surface adhering to the mus- will, it is thought, prove to be best fitted for cultivation in  
cular or  middle membranes. The stomach is DOW turned Bengal and the drier parts of India. 
inside out and brushed. so as to remove the mucous surface, Regarding new sources of India rubber, reference is made 
thus leaving only the muscular tunic or middle membranes, to a creeping Burmese plant, the Ohavannesia esculenta,which 
covered on the outside by the portion of the serous mem- was first not iced so lor:g back as 1860, and again made the 
brane that remains, the result whereof is a thin white integu- PATH OF ELECTRIC SPARK OVER A SHEET OF JtlICA. subject of a pamphlet publ ished in India in 1874. The 
ment, presenting on the inside a multitude of papilla!, inti- plant is there stated to be one " for whose extermination in 
mately adhering to it, which integument is to be treated so charged by an electric machine. This accident has given the teak tracts an annual budget provision is made. " From 
as to be preserved and its pliability retained. This'may be ac- lI. Plante the occasion to observe a very curious fact, which Fiji samples of rubber were received at Kew, which we'l'e' 
complished by any known process of tawing or tanning, some consists in the sloW and progressive movement of the electric reported as " a strong, elastic, pure rubber, of the same 
glycerine being- used for keeping the pelt in a suitable state of spark. One of these condensers being placed upon an iso- character as the higher grades of African rubber. "  This 
moisture. Among these processes the following may be lated metallic plate, in connection with one of the poles of rubber would seem to be the produce of a plant close1jy Ill­

mentioned. For tawing about ten pounds of the prepared the secondary battery, and the upper armature being touched lied to Taoern(J3montana pacifica or from .A lstonia plumosa, 
integuments, form a paste of one half pound of alum dis- with the other pole, a spark bursts forth upon some point of both of which appear to yield caoutchouc in Fiji, and both 
solved in one half gallon of water, one and a half pound of . the surface of the too thin condenser, forming a fissure in of which belong to the same natural order Apocynac('lll. 
best wheat flour, the yelks of one dozen eggs, and five ! advance of it. This spark then begins to move in. the form Regarding the rubber producing plants of the east and west 
ounces of pure concentrated glycerine, more or IcsH, al l well of a very brilliantly luminolls little globule, accompanied coasts of Africa, which are referred to as species of Lflndot­
mixed together, : by a peculiar rustling 801111d,  aud slowly tl"llces, on the tin foil phia, also belonging to the same natural family as the pre-
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ceding, the director reports that, " being climbing plants 
w-bich ascend lofty trees, they could not be grown like other 
rubber producing trees in independent plantations. But 
they would doubtless flourish in the jungles of any tropical 
country. " 

Ititutifit  jmtritau. 
piece of  paper saturated with chloroform, in a very few min· a variegated and double wall flower many of the branches 
utes fell on its back, and almost immediately afterwards revert and are quite green. 
curled up the tail, with the sting protruded, and a drop of The Heating of Insect8.-Mr. Alfred Simson, writing to 
clear fluid on the end of it. The sting was brought to the Nature, states that there is a wasp in South America which 
mouth, and the drop of fluid disappeared. The wasp then seems to present undoubted evidence of a faculty to hear, or 

'4 • • •  .. became motionless. After a few seconds the tnmbler was it may be to feel, and distinguish certain vibrations of sound. 
Natural History Notes. removed and the air allowed to play freely on the insect, but I This wasp is a common one on the 'Guayaquil river. It is a 

The SpontaneOU8 Movements of Plaltts. -In a memoir ra- no sign of life appeared, except once a slight twitch of the large, slender, black species, much feared on account of the 
cently read by the eminent scientist, M. Paul Bert, before wing. To test whether the wasp was really dead it was placed virulence of its sting, which not unfrequently produces 
the Academy of Sciences, the author gave his views in re- in a butterfly cage and left out of doors all night. Next morn- fever. The writer states that he himself, although little 
gard to the callses of heliotropism and the periodical move· ing the insect had disappeared. Is this peculiarity of wasps susceptible to the bites of mosquitoes or flies, the stings of 
ments of leaves and flowers. It is known that there exists and bees, when subjected to the action of anresthetics, well scorpions, etc. , when once stung on the finger by a " cubo " 
at the base of these organs a cushion·like swelling. From known ? Is the poison a narcotic itself, and taken by the in-

I 
(as this insect is callcd in Ecuador), had his whole hand and 

the different experiments made by him, especially with the sect to dull its pains when death seems inevitable ? The re- forearm swollen from the effects of it for a couple of days. 
sensitive plant, M. Bert believes that he is in a position to vival of the wasp appears to show that neither the chloro- A common spot chosen by the cubo for its nest is high up 
assert that the periodical movement of these plant organs is form nor the poison of its own sting is deadly to the insect. 

I
on a palm 8tem at the river side, aud the natives are well 

due to a solution of glucose, which, under the influence of The Oh6W8tick of Jamaiea.-The " chewstick," though not I aware of the danger of uttering any loud cry when in its 
light, fills the cavity of these dilatations. The increase of indigenous to Jamaica, is perhaps better known there than proximity. The writer had frequently experimented by giv­
weight resulting therefrom destroys the equilibrium of the I .in other islands, where varieties of it are known. It is ing a shrill whistle-something particularly abhorrent to the 
organ, and causes it to present as much surface as possible to named by botanists Gouania Domingensis, and is a very beau- wasp-from a safe distance, with the invariable result of all 
the light, and consequently to evaporation. tiful thick bushy vine, with a profusion of foliage, climbing these insects flying in confusion from the nest in manifest 

Ants, and the Larl'a of a Butterflu.-The behavior of ants upon the trees growing in its neighborhood, and with a stem anger. It is said that there is a wasp in New Granada in 
towards aphides, from which they obtain supplies of a sweet varying in thickness from that of a pencil tQ that of a cane. whose proximity it is unsafe to speak, but possibly this may 
secretion agreeable to their taste, has long been known. It The stem is very fibrous, and when these fibers are detached be an exaggerated account of the cubo. Still it would cer­
is now announced that ants have a way of cherishing tbe at the end of a section of the stem by chewing. it becomes a tainly be a dangerous experiment to speak loud when very 
larva of the azure blue butterfly (Lucama p8eudargiolus) for rude but most perfect tooth brush, giving out in the mouth close to a cubo's nest, even on the Guayas, and a shrill voice 
the tasteful l iqu id that it exudes. In a recent issue of the when rubbed over the teeth a saponaceous froth of a pleas- would be sure to irritate the creature. 
O(wadia n Entom ologist, tbe well known lepidopterist, Mr. ant aromatic bitter taste, which remains in tbe mouth for _ , • I .. 
W. H. Edwards, records some observations of this kind, some time, and which not only serves the purpose of a tonic A New Cave DI8eovery In Keutocky. 

from which we gain the following facts : The ants, when when used in this way, but also whitens the teeth and Another wonderful cave has recently been discovered near 
discovered on a stem, will invariably be on or near the I hardens the gums ; on this account it is very popular in Glasgow Junction, Ky. It has already been explored for a 
larva. They run over the body, caressing it with their Jamaica as a dentifrice among all classes, and has attracted distance of twenty-three miles in one direction, called the 
antennre, plainly with ' the object of inducing the larvlJ. to I a good deal of favor in foreign countries. It possesses also long route, and sixteen miles in another direction, called the 
emit a drop of the fluid on tbe eleventh segment. lIost of another peculiar property. If a quantity of the bruised vine short route. The avenues are very wide ; a span of horses 
this caressing is done about the anterior segments, and while ' be steeped in water, beer, or any kind of watery infusion, can easily be driven through for a distance of eleven miles. 
the ants are so employed, the tubes of the twelfth segment there is communicated to it a warm, bitter aromatic taste, Three rivers, wide and very deep, are encountered on the 
are almost certainly expanded to their full extent, and so and if  the fluid so treated be poured out from one glass to long route. One of them is navigable for fourteen miles, 
remain, with no retracting or throbbing, until the ants come another, it will be found to have acquired all the appear- until the passages become too narrow to admit a boat. This 
tumbling along in great excitement, and put either food or ances of beer (minus its alcoholic flavor) in a high state of forms the third ·  or river route, which has to be explored in a 
antennre directly on or close by the tubes, when these are fermentation. On the latter account the chewstick plant boat. 
instantly withdrawn. The ants pay no heed to the tubes, ought to be very useful to brewers, since stale or immature The cave is wonderful beyond description, and far sur­
do not put their mouths to them or to the openings from beer would be improved by its use, giving to such fluids a passes in grandeur the Mammoth or any cave ever before 
which they spring, nor do they manipulate that segment. warm, aromatic bitter taste, more agreeable than that given discovered. Several mummified remains have been dis· 
They seek for nothing and expect nothing from it. But by hops, though certainly it does not possess the narcotic covered in one of the large rooms. They were reposing in 
they do at once turn to thc eleventh, caress the back of the principle which makes hops so indispensable to the brewer stone coffins, rudely constructed, and from appearances may 
segment, put their mouths to tbe opening, and exhibit an and others. have been in this cave for centuries. They present every 
eager desire and expectancy. By holding the glass steady A Oa1JC of Natural &lection. �Mr. S. F. Clarke describes a appearance of the Egyptian mummies. 
on the eleventh, a movement of the back of this segment very interesting case of " survival of the fittest," in the Great excitement prevails over tbis very important dis­
will soon be apparent, and suddenly there protrudes a dull American Naturalist. Having procured some of the gela- covery. Mr. Edwin Mortimore, of Chestnut street, Louis­
green,  fleshy, mammilloid organ, from the top of which tinous egg masses of one of our native salamanders, he placed ville, Ky. , purchased three of the mummies, and has them 
comes a. tiny drop of clear green fluid. This tbe ants drink them in large glass jars, where they rapidly developed. now in his possession. Major George M. Proctor, of Glas­
greedily, two or three of them perhaps standing about it, After tbeir gills and balancers had developed, the animals gow Junction, Ky. , purchased tbe remainder of the mum­
and they lick off the last trace of it, stroking the segment emerged from the eggs and entered on their active aquatic mies from the owner of the cave, Thomas Kelley. The lat­
meantime. As the drop disappears this organ sinks in at life. . The autbor not being able to discover the proper kind ter is, or rather was a few days ago, a very poor man, strug­
the apex and disappears, and is so withdrawn. �he ants of food, began to watch the animals closely, and found that gling to make a payment on a farm of twenty-four acres, 
then run about seeking other larvre on the same stem, but they were eating off each other's gills. Closer examination upon which, by mere accident, the entrance to this wonder­
presently they all return ,  and the caressings go on as before. showed that, among the many, were a few individuals ful cave was discovered. He obtained about $400 for the 
The intervals between the appearance of the globule varies which, although from the same parent and subjected to the mummies, and is now offered $10,000 cash for the cave. 
with the condition of the larva. If exhausted by the long same conditions while in the egg, were yet endowed with The entrance to the cave is within the town limits, and is 
continued soliciting, some minutes would elapse, and the I greater vigor than most of their fellows. These few stronger only about two minutes' walk from the depot, which makes 
tubes meanwhi le  remain concealed ; but a fresh larva re- ones ate off the gills of many of the weaker, and at the same it very valuable indeed, as visitors will not be compelled to 
quired little or no urging, and one globule followed another time were enabled to protect their own gills from mutilation. travel five miles in a stage coach, as they do if desi:-ouB of 
rapidly, sometimes even without a retracting of the organ. These favorable conditions. the large supply of food and visiting the Mammoth Cave, which is five miles from this 
Mr. Edwards states that he has counted six emissions in 76 the better aeration of the blood, soon began to show their town. In fact all the celebrated caves of Kentucky arl! in 
seconds. The larva did not always await the approach to influence upon the growth of the favored individuals. With- this immediate vicinity. The surface is very much broken , 
the eleventh segment, but gave out the drop unsought and in a week or ten days from the time of emergence from the full of great elevations and depressions, with everytbing to 
as soon as it was aware of the ant's presence. Now and egg, these favored few were fifty per cent larger than their indicate that there were volcanic eruptions or violent up­
Ihen the drop was preceded by a bubble several times larger weaker fellows born on the same day. Their mouths had heavals of the earth at some period. 
than itself. by this time so increased in size that, no longer satisfied The newly discovered cave has been named the Grand 

Tile Humming of insects.-In a memoir on th is subject re- with nibbling off the gills of their brethren, they now began Crystal Cave, and is as beautiful as its name implies. Lad­
cently presented to the French Academy by M. M. J. Perez, to swallow them bodily. Soon they were ten or twelve ders and bridges are being constructed, and Mr. J. R. Puck­
the author states that among hymenoptera and diptera, hum- times as great in length and bulk as their victims. ett, a capitalist of the town, announces his intention of hav­
ming is due to two distinct causes : one, the vibrations of Mimetic Ooloring i/� Tadpoles. -Miss S. P. Monks commu- ing a small steamboat constructed expressly foJ' the purpose 
wbich the articulation of the wings is the seat, and which nicates to the American Naturalist an interesting instance of of navigating its wonderful rivers.-Oin cin nati Oommercial. 
constitutes the true hum ; the other, the friction of the wings imitative coloration in some tadpoles caught in a weedy _ , . . .. 
against tbe air, an effect which more or less modifies the pool in Cold Spring, N. Y. The largest tadpoles were an Long-evlty oC tb e Hor8e. 

former. Among the powerful w i nged lepidoptera. such as inch_and three quarters long, bodies half an inch long, and At Rochester, in this county, there died on the 12th of 
the spbinxes, the sweet �nd mellow hum of these insects is widest part of tail half an inch ; the hind legs visible, but September the oldest horse on record for a number of years. 
due only to the rustling of the wings by the air. This very small. They were greenish above with black markings, He was the property of the famous Daniel D. Bell, of legal 
sound, always grave, ill the only one produced ; it is not ac- and had minute golden spots about the eyes and along the as well as gold mine notoriety. He was known by the name 
companied by basilary heatings, on account of a peculiar sides ; beneath silvery white. Their tails were orange red of " Gumbo," and in his day was a noted stall ion. liany 
organization, and especially on account of the presence of for more than two thirds their length, the color deepening citizens of Kingston and of Ulster county remember the 
scales. Among tbc Libellulre, the base of whose wings is toward the end and along the margin. The largest tadpoles animal as a splendid horse when they were boys. At the 
provided with soft and fleshy parts, there does not exist true were more brightly and distinctly colored. In the same time of his death he had attained tbe ripe age of forty­
humming, but a simple noise due to the rustling of the pool there grew a plant (Ludwigia palu8tris), the lower and five years and six months. He retained a remarkable vital­
organs of flight. submerged leaves of which were exactly the same color as ity to the last, and for three quarters of an hour before his 

Mexican Gra88es.-The botanist Fournier finds in Mexico that of tbe tails of the tadpoles. The brightest leaves were demise he stood upon his legs, proud and majestic, as in 
638 varieties of grasses, of which 376 occur in no other coun- mostly full of holes. The tails of the tadpoles also re- his younger days. He had long been tbe property of Bell, 
try. Of the remainder, 82 are common to the United States, sembled the leaves in shape and width. The color resem· wbo had driven him many thousands of miles in his lifetime, 
30 to Europe, and the rest to the West Indies . South and blance was so striking that a friend, who was not on the he baving owned him a period of twenty· seven years and a 
Central America. lookout for analogies, pointed out a leaf as a tadpole in the half, since he was eighteen years old . If anybody can beat 

Wasps muur Ohloroform. -A correspondent of Nature vessel in which both were placed. Some of the animals this, let him speak out.-Rondout (N. Y. )  Oourier. 
makes the following curious statement : A few days ago a which the author had kept in a soup plate for several days _ . . . .. 
friend informed me that she had often placed a bee under became very much paler, and their spots grew almost invis- To make C o rks AIr-tight and Water-tlgbt. 

chloroform, and that the victims, when they found they must ible. Tbese tadpoles .were a good example of how early A German chemical journal commends the use of paraf-
die, invariably brought their stings to their mouths and batrachia begin to adapt themselves to their color surround- fine as the best method of making porous corks gas-tight 
sucked the little drop of poison into their mouths. She ing�. and water-tight. Allow the corks to remain for about five 
offered to show me the experiment, and endeavored to catch Double Flowers. -Professor lIorren, in support of his well minutes beneath the surface of melted paraffine in a suita­
R bee, but, failing to do so, caught a wasp, an insect UpOIl known theory of the incompatibility of truly variegated I ble vessel , the corks being held down either by a perforated 
which she had not previously experimented in this way, and leaves and double flowers, points out that in the Oamellia lid, wire screen,  or similar device. Corks thus prepared, 
we both eagerly watched to see if the wasp would behave as and Kerria japonica normal flowers are only known to I the writer says, can be easily cut and bored, have a perfect­
the bees had done under the influence of t he narcotic. The occur on variegated stocks. III a HiMIIIlU8. which unites ly smooth exterior, may be introduced and removed from 
wasp, being put under an inverted tumbler along with a these pecul iarities, the flower buds fall w ithout open ing : in I the neck of a flask with ease, and make a perfect seal. 
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New I nvention s .  THE ITll.TIONAL ll.Cll.DEIIY OF SCIENCES. They are specially prepared by the Chinese tea exporters for 

An improved Device for Attaching and Supporting the The fall meeting of the National Academy of Sciences the foreign market. They are colored by the use of chemi-
Ends of a Spring Bed Bottom, and for adjusting the tension was in session in the chapel of Columbia College, this City, cals ; and the process. together with the peculiar methods of 
of each separate spring. has recently been patented by Mr. during the four days ending November 8. This, unlike the fixing up tea for foreign markets, not only renders the plant 
Hiram Pitcher, of Fond du Lac, Wis. 3pring meeting, which is always held at Washington, was less palatable and beneficial, but more expensive. The 

Mr. John S. Henshaw, of Goshen, Ky., has recently pat- devoted almost exclusively to scientific work ; the exceptions adulteration and coloring of teas for the foreign market, he 
ented an improved Gate, which is so constructed that it may falling on the morning sessions of the first and second days, said, are wholly in consequence of the demand which has 
be opened and closed by a person in a vehicle or upon horse- when at government request, the claims of the three rival existed for such teas ; and the Minister expressed the opinion 
back, with as much facility as when on foot. It can be used exploring parties in the Western Territories were under in- that if Boards of Trade in New York and China would 
as any ordinary gate in case of any mishap to the self-open- vestigation, in order to determine the best methods of se- make known the fact that pure teas are not only better but 
ing arrangement, and will fasten itself securely when shut, curing the thorough economical survey of those regions. cheaper, it would benefit both producer and consumer. 
and retain its place when opened. The session was secret, and the results will not be made There is, he said, really only one kind of tea plant, and 

Mr. James W. T. Cadett, of Surrey County, England, has public until the report of the association has been submitted from this both the green and black teas are produced. The 
patented an improved Pneumatic Arrangement for facilita- to the authorities at WaShington. Professor O. C. Marsh, equivalents for the two terms " green " and " black " do not 
ting the uncapping or exposing and capping or ahutting the vice president, occupied the chair, made vacant by the death signify to the Chinese the color of the tea, as in America, 
lenses of photographic apparatus. The apparatus has a box, of Professor Henry. but have reference to the period of gathering, " green " in­
which contains a bellows, acted on by a spring, and provided The first paper was read by Dr. Henry Draper, on . .  The dieating to them, as in " green corn," not a color, but a 
with a pipe opening into the pneumatic tubing. On a spin- Solar Eclipse of July 27, 1878, " the results of which have al- state of immaturity. 
dIe acted by the said bellows is secured a shutter, which I ready been laid before our readers. The next paper, on Yung Wing, who has travcled extensively in tbe tea dis­
projects beyond the box. By pressing an air buib in com- " The Early Types of Insects, " was read by Professor tricts of China, said, in answer to an inquiry, that he saw no 
munication with the tubing, the bcllows is actuated, and the Samuel H. Scudder ; a technical review of the course of reason, except the want of Chinese labor, why tea could not 
shuttcr or cap is moved, so as to uncap or expose the Ions, development in the insect world, arriving at the conclusion be profitably grown in America, but that it is wholly a ques­
as required. that the laws of succession of the insect tribes are similar tion of labor. Chinamen are employed even in Japan to 

Mr. Freeman F. Reynolds, of Villa Rica, Ga., has patent- to those long known to hold in other groups' of the animal superintend the work of culture and preparation, and would 
ed an improved Washing Machine, having s()ver&l novel kingdom, and that the facts obtained by observation are in be a necessary part of the same work here. Expert China­
features. It is constructed so as to wash thc clothes quickly the main such as the theory of descent demands. Professor men WOUld, however, not come to America as long as the 
and thoroughly, and without injury. Charles S. Peirce followed with an address " On the Accel- present outcry against them is maintained on the Pacific 

An improved Saddle Stirrup has been patented by Mr. eration of Gravity at Initial Stations." coast. 
John M. Freeman, of Parkersburg, Ind. This invention The second day Professor William P. Trowbridge discussed '4 • •  I .. 
consists in connecting the loop of the stirrup strap to the the inapplicability of the old theory of the turbine water N cw Mechanical Inventions. 

stirrup by a pin on one end of a swinging plate, which plate wheel to the newer constructions instituted by Boyden and An improvement in Valves has been patented by Mr. 
is pivoted at the inside of the stirrup in such position that it I Francis. While thc newer constructions of these inventors .Tohn Patterson, of Salem, Mass. The object of this inven­
will be moved by the foot of the rider when the foot is bent, I had gone into use, the old methods were still described by tion is to furnish an improved valve for attachment to water 
as it would be in case of accident. Weisbach, Rankine, and others, and with these the student and steam pipes, so constructed as to prevent leakage. It 

Mr. Mercer Hemmingway, of Owensborough, Ky., has was alone familiar. Professor Trowbridge described the three consists in two or more valves formed or secured to a com­
patented an improved Medical Compound for the prevention classes of turbine wheels, and deduced formulas applicable mon valve stem and fitted to valve seats in a globe or shell. 
and cure of hog cholera. to these classes by which the maximum of efficiency and An improved l\'Iachine for Paring Peaches, which is simple, 

Mr. Cornelius Young, of Sandy Hill, N. Y., has devised velocity could be gained. He characterized the plan of the convenient, and effective, has recently been patented by Mr. 
an improved Holl Suction Box for Paper Making Machines, wheel obtained by Francis, and now in general use, as one William S. Plummer, of East Portland, Oregon. 
which consists in the combination of the troughs with the of those happy intuitions by which practical scientific men, Mr. Willis L. Barnes, of Charlestown, Ind., has invented 
rubber rollers and the sides of the suction box to form water in this country especially, have accomplished such remark- an improved Ballot Box, which is so constructed that the 
seals for the said rollers, and in the combination of the hard able results. mechanism can be operated only when a ballot has been 
rubber pulleys or wheels with the adjustable partitions of General Henry L. Abbot described his method of secur- placed upon the receiving fingers, and, when operated, will 
the suction box, and with the cross strips and the rubber ing instantaneous photographs of torpedo explosions, and deposit the ballot in the box, close the box, register the bal-
rollers to assist in carrying the wire cloth. discussed the value of photography in the study of instan- lot, and sound an alarm. 

A novel Drill Tooth Attachment has been patented by taneous phenomena. Professor Alexander Agassiz followed Mr. Elon A. Marsh, of Battle Creek. Mich., has patented 
1\Ir. Silas Frank, of Hagerstown, Md. This is an improve- with an account of the embryology of the gar pike, his obser- an improved Lathe for Turning Regular Forms, the novel 
ment in the class of seeding machines whose boots or drill vations leading him to the belief that this fish does not dif- feature of which consists in a cylindrical bed, and a head 
teeth are pivoted to the drag bars and have a spring attach- fer in its development from bony fishes generally, as natural- stock, tail stock, and rest adapted to the bed. 
ment, which allows them to yield or assume an oblique posi- ists had been led to think. He also described the arrange- A Machine for Skivring or Chamfering the Edges of 
tion whenever the point of the tooth encounters an unyield- ment of his Zoological Marine Laboratory at Newport, R. 1. Leather, particularly counters for boots and shoes, has been 
ing obstaclo. Thus far it has been more successful than his father's more patented by Mr. Morton M. Clough, of Marlborough, l\Iass. -� d ambitious attempt at Penikese Island. Professor Stephen The invention consists in an a justable elastic bed, carrying 
A National Law Governing Ad ulteratio n Needed. Alexander, of Princeton, closed the day's proceedings with a stationary knife, against which the leather is forced by a 

We are glad to see that the subject of adulterating arti- a proposed demonstration of the eleventh axiom of Euclid. feed roller above the bed. 
cles of food and drugs is attracting the attention of our The third day's scientific work began with another mathe- An improvement in Cotton Gins has been patented by Mr. 
newspapers as well as that of the public. The New York matical paper by Benjamin Alvord, Paymaster General, U. James B. Hull, of Live Oak, Fla. This invention relates 
Grocer and the Grocer and Oountry Merchant, of San Fran- S. A., on the " Intersection of Circles and the Intersection to a novel construction of cotton gin specially applicable to 
cisco, have both opened their columns to the evils of adul- of Spheres." Of more general interest were the observations ginning sea island cotton having a long fiber. The chief 
teration, and the former journal calls for national legisla- of Mr. George Davidson, Astronomer in charge of the United features of novelty consist in the construction and arrange­
tion on the subject, and suggests that the time is a favor- States Survey of the Pacific Coast, on " Instruments of Pre- ment of a guard plate with respect to the brush, the roller, 
able one to direct public attention to its importance, to pre- cision at the Paris Exhibition." These observations were and the chute, for separating the dust brushed off the roller 
vent or regulate the adulteration of foods and drugs, and made under difficulties, since, both at the manufactories and I from the lint. 
providing the necessary machinery for its enforcement. The at the Exhibition, no careful examination of work was per- An improvement in Keys for �usical Stri.ng .Instruments 
most advanced and enlightened nations have found it neces- mitted him. In summing up his conclusions, Mr. Davidson has been patented by Mr. Ferdilland Z. NlColier, of New 
sary to enact such laws, and have succeeded in enforcing said that while he saw much of deep interest at the Exhi- York City. This is an improved key for musical string in­
them to :a very sati�factory extent. In this country indi- bition, there was no single instrument that he would recom- struments, which facilitates the tuning of the strings and re­
vidual States have attempted to legislate upon the suhject, mend for imitation. " What he principally learned was what tains them at any desired tension. The invention consists 
and have in almost every instance failed to accomplish good not to copy, and he was convinced that we do not need to go of an inclosing sleeve, secured permanently to the finger 
resu�t8. ?D .th.e c?ntrary,. they ?ave on.l� succeeded in to Europe for such instruments. Our own observers and I bo�rd, and havi�g a. recessed key spindle, ,,:ith strong steel 
makl�g dlscnmlllat lOlls agalllst theIr own citizens that have, I mechanicians working in harmony are thoroughly competent sprlllgs placed SideWise, so as to be�r on the mner s�rface of 
or might have, accrued to the benefit of those of other to lead in tne scientific race, for both appreciate the funda- the sleeve and produce the retention of the key III fixed 
States. If a sugar refiner in New York city is permitted to mental ideas of simplicity-fewness of parts, harmony of position. 
use adulterants with impunity, while one in Jersey City is proportion in the accuracy of division and level, adequacy Messrs. Louis Prenot and George 1\Iarchal, of New York 
prohibited from doing so, simply because he is in a differ- of optical power, and mathematical precision in the bearing City, have patented an improved Machine for Forming 
ent State, the discrimination might be disastrous to sugar of the moving parts." Wooden Heels for Boots and Shoes, which is so constructed 
refining in New Jersey. A law to be practical must be na- In the afternoon, Prof. O. N. Rood, of Columbia: de- as to form the heels rapidly and accurately. It is quite sim­
tiona\. 'rhe power to enact such a law is as clearly con- scribed his attempts to obtain a quantitative analysis of pIe in construction. 
tained in the clause of the Constitution " to regulate com- white light. In the subsequent discussion, Professor Peirce An improved Machine for Granulating or Cutting Grain, 
merce between the States," as is that to govern transport a- said that the observations of Professor Rood opened up a such as o�ts, wheat, barley, corn, etc., has been patented by 
tion. The necessity for its exercise, we think, is manifest new branch of physics, and promised wonderful develop- Messrs. William Eberhard and Robert Turner, of Akron, 
to all who have given attention to the subject. On every ments. Heretofore the science dealt only with rude methods Ohio. It is simple in construction, convenient, and effec­
side may be found adulterated food products and drugs. of comparison. In this branch there was a departure to new tive, doing its work rapidly and well. 
Only within the last month the adultera1jon of sugars and and delicate methods-some, in fact, being among the most An improvement in Combing Machines has been patented 
sirups has attracted unusual attention. The extent to which delicate known to physical science. by Messrs. Thomas H. Rushton and James l\IacQueen, of 
milk is adulterated is one of the most flagrant impositions Professor Alexander gave a recapitulation of some of his Bolton, England. This patent covers improvements upen 
upon the consuming public. Coffees and spices have long views on the origin of the forms and present state of many the combing machines for which letters patent were granted 
been favorite articles for the adulterator's art. Even the of the clusters of stars, and several of the nebulre, the'source in England to Josue Heilmann, on the 25th day of February, 
product of the busy bee is now sophisticated to such an ex- of solar heat, and the drift of the stars. Prof. J. S. New- 1846, No. 11 ,103. It consists in improved maChinery for 
tent as to multiply the yield to such proportions as would berry discussed several mooted points in geology; and Prof. imparting the requisite advancing and retrograde motions 
exhaust the honey of the entire vegetahle world and utterly E. D. Cope, " The Character of the Theramorphous Rep- to the detaching and piecing rollers ; also in a novel form of 
appal this most industrious of all insects. There is some tiles." For the fourth day's work-in progress as this goes to nipping apparatus. 
hope in a more conscientious public opinion, but there is no press-the programme announces papers by Professors Cope, An improvement in Sewing Machines has been patented 
power so quick �to develop that public opinion as the strong Alexander, and Guyot. by Mr. Louis Evans, of Pittsburg, Pa., of that class which 
arm of the law. We would not follow fully the English or '4 • •  I .. have a double pointed shuttle, and are adapted to sew either 
Canadian laws, but a modification of them might be made How to Get Pure Teall. backward or forward by a simple reversal of the machine. 
to suit our requirements. We believe the sooner we come A delegation of Baltimore tea merchants lately had an It consists in the peculiar construction and arrangement of 
to adopt such a law the sooner will this flood tide of adul- interview with the Chinese embassy at Washington, chiefly the feed devices, the shuttle, and other parts, which cannot 
terated trash be stayed. It is a fallacy to say that the people with reference to the introduction of pure teas from China, be properly described without an engraving. 
demand these cheap and nasty goods. It is a mistake to to supplant in American markets those which are colored or An improvement in Treadle Powers, designed to utilize 
suppose that a poor man wants poor things to eat or adul- adulterated. The Minister said through his interpreter that the full effective force of the body in a treadle movement, 
terated drugs to use, and it is a libel on the people to the various brands of tea sold in America and Europt' are : has been patented by Mr. Isaac M. Rhodes, of Hancock, 
say so; unknown to and not used by the tea consumer in China. I Mich. 
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TO INVENTORS. Wheels and Pinions, heavy and light, remarkably , out of 32 �allon barrel from, 10 feet head from % inch Where is Knight's .. Mechanical Dictionary " puh. 

An experience of more than thirty years, and the pre- stron� and durable . . Especially suited for sugar mills hole? A. The theoretical velocity of discharge is lished, where can I get it, and what is the price ? A. 
paration of not less than One hundred thousand applies- . and sImilar work. PIttsburgh Steel Casting Company, S · ""  " �d '  -f-t- Yon can obtain it from any of the booksellere who ad-. . Pittsburgh l'a . v. X � ea m ee _ 
tlOns for patents at home and abroad, enable us to un- : , .  The actnal velocity is about 60 per cent of this for a vertise in our columns . 
derstand the laws and practice on both con�lnents. and i For Power&EconomY,Alcott's Tnrbine,Mt.Holly,N.J. jet of the ordinary form. ' (16) J. S. C. writes : I am running a nest to possess unequaled faCIlIties for procurmg patents , Books for Engineers and Machinists. Catalo nes . , 
everywhere. In addltlo,:, to ou� facilities for preparing fre e .  E. & F. N. Spon, 446 Broome St., N. Y .  

g (2) S. H. R.-Carbon IS not perceptIbly ex- of six boilers. size 4 x 24 inchES;  have painted the 
drawings and speCIficatIOns qUICkly. the applicant can panded by the passage of snch an electrical current as breeching and pipes with asphaltum , but it burns off the 
rest assured that his case will be filed In the Patent Of- 1 Northrop's Sheet Iron Roofing makes most durable is usnally employed with the microphone. breeching. What can I paint with that will stand the 
flce without delay . Every application, In which the fees fireproof roof. Used on all kinds of buildings. Send for . heat? A. Black varnish, made from petroleum, will 
have been paid, Is sent complete-Including the mOdel-

I
' circular .nd prices . Northrop & Co., Pittsburgh, Pa. (3) E. S. C. asks : 1. What kind of a water probably answer your purpose. 

to the Patent O:llice the same day the papers are signed H. Prentiss & Co., 14 Dey St. , N. Y., Manufs. Taps, wheel will be best for an 8 foot fall of water running 4 
at. our office, or received �y mall, so there Is no delay In Dies, Screw Plates. Reamers, etc . Send for list . cubic feet per minute ? A. A small turbine. 2. Can I (17) R. F. asks : Can you tell us how steam 
filIng the case, a complamt we often hear from other . get power enough from such a fall and wheel to work a boilers are welded ? A. Short lengths are welded at a 
sources. Another advantage to the Inventor In securing :  Nickel Plating.-A white deposit guaranteed by nsing half barrel churn or a small wood lathe? A. We think time, with a portable furnace. 
his patent through the Scientific American Putent our material. Condlt,Hanson & Van Winkle,Newark,N.J. 
Agency. it insures a special notice of the invention in English Agency, 18 Caroline St . , Birmingham. not. (18) F. H. C. asks : At what speed can the 
the SCIEXTH'IC AMERICA". which publication often I Vertical & YachtEngines. N. W.Twiss, New Haven, Ct. (4) R. M. T. asks : What is the best work piston of a hydrau lic engine be run withont appreciable 
opens negotiations for the sale of the patent or manu- , Diamond Tools. J. Dickinson, 64 Nassau St. , N. Y. on steam heating by radiation? A. Schnmann's "Man- I pound, with 50 lbs . water pressure ? The question sup-
facture of the article .  A synopsis of the patent laws i ual of Heating and Ventilation " is one of the most re- I poses a well arranged and proportioned valve motion. 
in foreign conntries may be found on. another page, I Eagle Anvils, 9 cents per pound. Fnlly warranted. cent and reliable works on the snbject. i A. In tbe case snpposed, we think it could bave piston 
and persons contemplating the secnnng of patents I Solid Emery Vnlcanite Wheels-The Solid Original 5) J G B . PI . h 

I speed equal to that of a good steam engine. 
abroad arc invited to write to this office for prices, . Emery Wheel - other kinds imitations and inferior. ( . . . writes : ease gIve me t e ! • 
which have been reduced in accordance with the times. Cautlon.-Our name is stamped In full on all our best length of stroke for a small encine of 2 inch bore the I (19) F. H. S. asks : 1 . What IS the proper 
and onr perfeeted facilities for conducting the busmess. Standard Belting, Packing, and Hose. Buy that only. weight of a flywheel for same� and the length of tbe or best length of focus for a 6 inch telescopic specn-
Address MUNN & CO .• office SCIENTIFIC AMERICA". I Tbe best is the cheapest. New York Belting and Paek- various rods connected therewith also the size of the lum, and what should be the length of tube ? A. Make -- -- l ing Company, 37 and 38 Park Row. N. Y. boiler for the same and the m;mber of tubes there the focal length ten, and the tube eleven times the di-

For Solid Wrought Iron Beams, etc . . see advertise- should be in it. A. Stroke, 3 inches ; connecting rod, : ameter. 2. Where and by whom could I get my specn­
ment. Address Union Iron Mills, Pittsburgb, Pa.,  for 7J1l inches; flywheel, 30 lbs. ; boiler, 15 inches diameter, lum silvered ,and what would be the approximate cost? 
lithograph, etc. 30 inches high 1)4 inch tnbes at spaces of not less than : A. You cun find in the SCIENTIFIC AMERICAN SUPPLE-

Tlte O/targefor Insertion under this ltead is One [Jollar Presses, Dies, and Tools for working Sheet Metals, etc. � inch from e�ch other. ' I MENT, N o .  105, information which will enable you to 
F ·t  d th C T i . ' silver your own speculnm. 3. Wbat wonld be the cost 

a line�O'J' eaclt insertion ,. about eigltt words to a line. 

I N
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a:nd
o

pa��s ;:PO�I�i�
'
n,
���� &; WIlliams, Brooklyn, (6) T. L. McG. -For experImental purposes of an eyepiece of good power already set with necessa-

Advertisements must be received at pubiicatioo Office we would recommend the Fnller battery or the modified ry length of sliding tnbes for adjustment of focus ? A. 
as early as Tltursday nwrning to appear in ne:ct issue.

' North's Lathe Dog. 347 N. 4th St . ,  Philadelphia, Pa. form of BUllSen's known as the carbon battery . The Address any of the opticians who advertise in OUf The Cameron Steam Pump mounted in Phosphor electro-motive force of tbe gravity is about half that of columns. 
Vertical Engines, 10 to 15 H. P., thoroughly well made' j' Bronze is an Indestructible machine. See advertisement. Grove's or Bunsen's. . I . 

John Hartriek & Co. ,  (7 Gold street. New York. Baxter Wrenches, Blake'S Belt Studs, Soap Stone (7) C J M k I I I I (20) F. P. asks If two permanent bar mag 
. " Packing, Empire Packing. Greene Tweed & Co .  18 . . . . . ' a� s lOW to com� cte a oca 

I nets can be so arranged as to produce cnrrent enough t 
. Magre Lanterus and Stereoptrcons of all prICes. Views ' Park Piace, N. Y .  ' ' Clrclllt by the.vlb�atIOn of a telephone dIaphragm. A. : start a pretty good induction coil upon the closing <l. 
Illustrating every subject for public exhibitions . Proflt- , We do not t111nk It can be done. I the circuit, without the aid of any battery, or if thel able business for a man with a small capital . Also lan- Warranted best and cheapest Planers, Jointers, Uni-
terns for college and home amusement . 74 page cata- versal Woodworkers, Band and Scroll Saws. etc . . manu- (8) C. E. G. asks : Will a boiler 16 x 30 could be made to ring a small electric bell. A. If th, 
logue free. McAllister, Mf. OptiCian, 49 Nassau St. , N. Y. factured by Bentel, Margedant & Co . ,  Hamilton, Ohio . inches be large enough to furnish steam for an engine 3 , bar magnets are very strong YOlI might obtain a enrren; 

JarvIS Patent Boiler Setting burns wet peat, screen- I Wheel Press, Cotton Press, Pipe Line, and Test Mer- x 4 inches, and how fast will it drive a boat 20 feet long , from them by rapidly revolving opposite their poles al 

ings without blast. A . F .  Upton, Agent, 48 Congress St . ,  cury Gauges. T. Shaw, 915 Ridge Ave., Philadelphia, Pa. with a propeller 20 inches in diameter? The boiler has I electro-magnet wound with fine wire. An indnced cur 
B t M I 20 feet heating surface, and carries 100 Ibs. steam to the . rent cannot be produced by means of permanent mag os on, ass. • Dead Pulleys, that stop the runnisg of Loose Pulleys square inch. A, You might obtain a speed of 5 or 6 1' net� wlthont movi�!( either the magnets or the coils II 

Padlock.-Valuable patent just Issued for sale. See ' and Belts, taking the strain from Line Shaft when Ma- miles an hour in smooth water. WhICh the current IS  generated. 2. Is there any battel1 
advertisement, page 333. chlne ls not ln usc. Taper Sleeve Pulley Works, Erle,Pa. 

(9) J E S k H tt f b •  b 
that will work good in cold weather and not eat the 

. - ' .  . as s :  ow may co on a rIC e : zincs too fast (until the connection is made) and yet wil' economIcally rendered waterproof and strengthened ? operate an electric bell or induction coil ? In fact 
A . . Saturate the go?ds with a strong ho� aqneous so- t cheap battery, not costing over $5. A. Yes . A i: 

Valuable Patent for sale.-See Protractor ilInstrated 
In SCIENTIFIC AMERICA" of Oetober :l6 . F. L. Cook, 
�'airfleld, Iowa. 

1-16 to 1-8 Steel Figures, $1.00; Alphabets, 3.00. S. M. 
York, Cleveland, O. 

Now is the best time to paint, and the best and most 
economical materials to use are H. W. Johns' Asbestos 
Liquid Paints, which are prepared in sixteen newest 
Bhades and standard colors.  

The Young America Scroll Saw beats the world. 
Interstate and International Mechanical Exchange. 

Explanatory circular free. A. S. Gear, Manager, 20 E .  
13th St. , N .  Y., U .  S .  A. 

Engine Lathes, 8 ft. bed, 19 in. swing, on hand and 
finishing ; price low. F.C.& A.E.Rowland, N. Haven, Ct. 

Steam, Water, Gas, Valves, Hydrants. Prices reduced, 
Send for catalogue. Chapman Valve M'f. Co . ,  Boston. 

2d hand Steam Yacht wanted. Box 6, Gardenville,N.Y. 
Oswego Starch Factory, October 28, 1878. H. W. 

Johns-Dear Sir : . " We have several acres of 
your Asbestos ROOfing on our buildings ; the first roof 
put on fifteen years ago is In good condition, and for our 
business we prefer it to any other. You will please send 
us at onco Gufficlent to cover twenty-eight squares. 
Yours respectfully, T. Kingsford & Sons . 

The Goddard Emery Wheel. Best, strongest, and 
cheapest. Satisfaction guaranteed. E. A. Goddard, 
General Sales A�ent, also dealer In Machinists' Sup­
plies, 176 Fulton St. ,  N .  Y. city. Send for cutalogue. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by tbe George 
Place Machinery Agency, 121 Chambers St . , New York. 

NEW BOOKS AND PUBLICATIONS. 

ESSAYS IN PHONETICS : 1. ECLECTIC SHORT-HAND. A new system 
adapted to general use and to verbatim 
reporting. By J.  Geo. Cross, A. M. Chi­
cago : 8. C. Griggs & Co. 12mo. pp. 304. $2. 

2. Til e Kirograph er and Stenograph e r. A 
quarterly magazine devoted to reform in 
Orthography, Chirography, Stenography, 
Language, Education, and kindred arts 
and sciences. Amherst, Mass. : J. B. & 
E. G. Smith. Price $1. 3. PHONOGRAPHY MADE EASY, after the 
French System Stenographie-Duploye. 
By J. A. Manseau. Montreal : Beauche­
min & Valois. 24mo. pp. 110. 

IntIOn. of good �esm soap, and then wrmg, tra�sfer" clanche or Fuller battery will answer, but they mnst nc 
and dIgest them III a second bath of alum or alummum . be snbjected to a freezing temperature. 
,ulpbate or acetate dissolved in hot water . Rinse and • 

dry thoroughly at a temperature of about 800 Fah. (21) D. B. W. WrItes : We have a telephoI. , 
Thus treated the fibers do not readily absorb water, but line 3 miles long . Could a telegraph instrument be a ... 
the goods are not actually waterproof . tached aud operated for a call bell ? A. Yes, on a close,l 

(10) C t t R d 1 1 Wh t . th circuit. 2. Is (here a call bell in the market that could 
. ons an ea er as .,s : . • a IS .e be bought for $3 or $4? A. Yes . 

dIfference between cro�vn a�d flmt glas s ?  Of what IS Would a lightning rod be any advantage to a buildin/ . 
the best glass for optIcal Instrnments composed? A. where there is nothin� to connect with bnt the earth Crown glass is prepared b.y fusing .sand with �a�bonate , A .  Yes ; bury a barrei or so tin or iron scrap-or bette;. of potash and .chalk . Flmt glass IS a dOt�ble sIhcate of still, a few large sheets of copper-in earth that is al. 
potash and OXIde of !cad. 2. Can the obJect glass of a ways moist and connect the rods with them. 
telescope, say 2 or 3 inches in diameter, be formed in a ' 
single piece, so as to give a good view of a distant ob- (22) J. P. S. -There are many rotar;I' 
ject? A. No . 3. Is there any common article of man- pumps in the market that are quite as dnrable as piston 
ufacture in which the glass nsed is of a quality fine pumps. 

These various efforts to provide for English writers enough to be used for manufacturing an object glass ? (23) W. A. O. asks how button and com:: 
an acceptable snbstitute for ordinary long hand wonld A. No. 4. I have a large quantity of broken glass, con- makers soften horn so that it is soft and pliable to work. 
seem to imply either a snperabnndant desire for labor- sisting of chemical retorts, test tubes, lamp chimneys, A. It is softened by immersing it for a short time i�l 
ious invention, or else a practical failure of existing watch crystals, etc.,  and I would like to know if any of boiling water. 
systems of rapid writing. There can be no qnestion them conld be u sed alone, or by mixing with some other (24) K. J. D. asks how to make skeleton 
that each and all of the various modifications of Pit- substance, to produce glass of su:llicient qnality? A. ferns or leaves. A. Place them, with a trace of yeast, 
man's phonography, and tachygraphy as well, will meet We think not. 5. If I was to usc glass free from blem- in a little rain water, and allow the fermentation to pre­
the requirements of professional stenographers admir- ishes, could I in moulding it produce an article also free ceed until the membranous portions become soft )lnCl 
ably. But not one of them comes anywhere near meet- from blemishes? A. Probably not. 6. Can a good lens easily washed away in a stream of water. They nrl.� 
ing the everyday demands of ordinary writers. They be made by monlding the glass of the form desired and bleached by dipping for a few minutes in a stron!! 
are altogether too complicated, too hard to learn and then polish on a lathe ? A. No. 7. Can tbe proper forni aqueous solution of sulphurous acid gas, or exposing 
remember; and, as none of them affords a practical of the lens be obtained hy taking an impression of a ' them (while moist) in a box filled with the vapor 01 
method for the complete expression of English speech , lens of the dimensions of tbe oue required, so as to burning sulpbnr. 
it is not at all snrprising that they fail to win any large form a monld for the glass ? How and with what could (25) C. R. asks : How can I make a cheap degree of popnlarity. such an impression be taken of both sides, so as to form 

Mr. Cross's new system differs from phono!(raphy in a correct mould? A. This would be impracticable. 8. call be!! to work on a telephone line of 300 feet witbon� 
13 in. Snrface Gauge, $2.00. S. M. York, Cleveland, O. a battery ? A Perhaps you can J'I'ngle a bell by pullI'ng that it makes no pretense of being phonetic. He sim- If a lens cannot be produced in this way and from the . 
Best Tnrbine Water Wheel, Alcott's , Mt. Holly, N. J. ply transliterates ordinary writing by substituting sim- glass mentioned above, of a su:llicient quality for a tele- the wire if the latter is properly snpported. 
Rnbber Hose, Steam Hose, Suction Hose, Linen Hose, pIe strokes for the letters in use. He claims another ad- scope, would it be suitable for a burning glas" ? A. Pos- (26) M. T. asks whether a double cyl inder 

Cotton lIose. Greene, Tweed & Co., 18 Park Place, N.Y. vantage in that he bases his alphabet on straight lines sibly. engine, cylinders Z inches stroke, 1 inch bore, would bEl 
For tbe best advertising at lowest prices in Scientific, 

Mechanical, and other Newspapers, write to E. N. Fresh­
man & Bros., Advertising Agents, 186 W. (tb St., Cln . . O. 

Valnable Pateut for Shooting Target for sale. Re­
cently patented. Address Win . Kuehn, 499 Spring St. ,  
Buffalo, N. Y .  . 

Manufacturers of Improved Goods who desire to bnild 
up a lucrative foreign trade, wlll do well to insert a well 
displayed advertisement In the SCI ENTIFIC AMERICA" 

Export Edition. This paper has a very large foreign 
circulation. 

The Lawrence Engine is the best. See ad. page 333. 
For thc most snbstantial Wood-Working '1'ools. ad­

dress E. & �'. Gleason. 52 Canal st., Philadelphia, Pa. 
Sbeet Metal Presses, Ferr.cute Co., Bridgeton, N. J. 
Alcott's Turbine received the Centennial Medal. 
Punching Presses, Drop Hammers, and Dies for work­

Ing Metals, etc . The Stiles & Parker Press CQ . ,  Middle­
town, Conn . 

llydraulic Presses and Jack., uew and "econd hand. 
Lathes and Machinery for Polishing and B uffing Metals. 
E. Lyon & Co . , (70 Grand St., N. Y .  

and (for the most part unshaded) portions o f  tbe el- (11) C. B. writes : I have a 10 horse hori- large cnough to run a sewing machine. If large enough, 
lipse, the easiest possible strokes to make. With short zontal boiler, which I nse sometimes steadily and some- how should the boiler be made, to heat by kerosene? 
words the writing looks simple and easy ; bnt for ordi- times ouly occasionally. It may stand 6 weeks or two A. The engines arc of sufllcient size.  I\Iake a vertical 
nary polysyllables a great number of contractions have months without being fired np. Will it rust ont nnder boiler 20 inches high, 10 inches diameter, with 18 or 20 
to be introduced. As a stenographic system it appears such circumstances, or should the water be let off when- 1 inch tubes. 
to be facile and rapid, thongh it does not impress one as ever it is to lie still ? A. If you cannot keep it perfect- (27) A. W. G. asks : By using a breast wa-being as legible as it migbt be. ly dry when not in use, leave it full of water. ter wheel, what number of horse power could I obtain Mr. Brown's system has more of the look of tachygra-
phy. He nses no shaded strokes; has a phonetic alpha- (12) S. B. E. writes : I have made a Ruhm- from a stream of 2 feet head and 350 cubic fc"t pel' 

bet ; expresses vowel sounds cursively ;  and employs a korff indnction co!l, and for the size it should give minute ? What size of breast wheel could I obtain best 
multitude of stenographic hooks and crooks. Very more of a spark at a greater distance tban it does. Will results from for driving a 30 inch circular saw ? A. You 
many of the longer words look like snarls of spider- yon tell me the trouble? The primary coil is composed may obtain about 60 per cent of the power of the wa­
web ; yet bis disciples pronounce the writing easy and of abont 400 reet of No. 22 copper wire, and the sec- ter. Diameter of wheel 3 to 3)<.1 feet. 
legible. With short words the writing appcars graceful ondary of about 1800 feet of No. 30, insulated with cot- (28) H. E. B. writes : Please tell me how to 
and fluent. ton. Does the battery nsed make any difference, and make a small horizontal toy steam eng!!:e. A.  If yon 

Mr. Mansean's system is an adaptation to English of which kind is  tbe best for operating a coil ? The core is ' will look over our files you will find the information you 
a phonetic system used in France and other European about " inch in diameter. I have made every part care- ' require about making and managing steam engines. 
countries. It is lesR complicated by stenographic fea- fnlly, and it is a heautiful looking instrument. A. You The proportions for small and large engines are the 
tnres-that is, is  more alphabetic-than Pitman's phon- do not state whether you have a condenser. This is same. 
ography, and most of the vowels may be inserted in the very necessary to the successful working of the coil. How can I remove India ink from the flesh ? A. The 
order of speech. Its alphabet is formed of light curves Your primary coil would be better if made of two layers knife or cauterization is the only resort. 
and dasbes, short and long, plain and crossed , with dia- of No. 16 wire.  It is probable that the insulation is de- Will the Great Eastern ever be used again as a pas­
critic marks to show vowel differences. Since three fective.  The primary coil shonld be separated from the senger boat? A. We have no means of ascertaining the 

Wanted.-Articles to mauuf. D.J.Miller, Mohawk,N.Y. motion. are required to make a dasb,cross it,and return, secondary by several thicknesses of paper coated with probahle future use of the Great Eastern. 
nearly half of Mr. Manseau's characters take the time melted rosin , to which a small qnantity of beeswax has C 

. 1 I d of three strokes, making the time and labor of writing been added to render it somewhat flexible . The seve- (29) . L. wntes : . am about buB ing 
much greater than the writing indicates at first sigbt_ rnl layers of the secondary should be separated in the an icehonse and wish to ask you the following qnestions: 
The writing looks also as though it would be less easy same way, and it wonld add to the e:lliciency of the coil Can I put in a box in the end of the house (opposite the 

Kreider, Campbell & Co., 1030 Germantown Ave. ,  t o  execute than any of the short-hand systems now i n  i f  the layers o f  the secondary were covered with the end where the ice is put in), making it airtight from the 
Phlla., Pa., contractors for mills for all kind. of grinding. use in this country. rosin. Usc a Bnnscn battery . icehouse proper, with a door opening outside, to u"e a' lI 

Fine Gray Tron Castings a specialty, also Wire Work­
ers' Pickets and Rosetts in stock . A. Winterburn's 
�'oundry, 16 De Witt St., Albany, N. Y .  

Latest and b�st Books o n  Steam Engineering. Send (13) G. F. P. asks : Can a telephone be refrigerator? A, It is not probahle that the arrange· 
stamp for catalogue. F. Keppy, Bridgeport. Conn . ment suggested would prove very satisfactory. See 

Tbe only Engine in the market attached to boiler worked successfully 20 or 30 miles, with instruments at Nos. 55, 99, 116, SCIENrtFIc AMERICAN SUPPLEMENT. 

having cold bearings. F.F.& A.B.Landls. Lancaster, Pa. each end of the wire only? A. Yes. 
2. Will it be necessary to bave a ventilator from the re-

The SCIENTIFIC AMERICAN Export EditIOn is pnb. (14) J. E. S. W. asks how to make an frigeratoropening outside ? A .  Yes. 3. Will it be nec-
lished monthly, about the 15th of each month. Every acoustic telephone. A. See p. 75, current volume, essary to have the refrigerator lined, it being made of 
number comprises most of the plates of the four preced- ; qnery 28. seasoned pine or spnlce boards, which have been 
Ing weekly numbers of the SCIENTIFIC A " ERTCAN, with (1) G. A. B. asks : 1. What would be the (15) E. K. asks : What size should a blower painted many years? A. No. 
other appropriate contents, business announcements, . h etc. It forms a large and splendid periodical of nearly pressnre in lbs . from � inch jet from 8 � inch pipe 10 be for a force blast for a cupola, 5 in. in diameter aud (30) J. K. asks how the mucJlage on t e 
one hundred quarto pages, each number Illustrated with feet long from a barrel of water? A. The preSC Dre per 12 in. high, to the top of the brick, and at what speed , U. S. postage s tamps is made. A. The mncilage used 
about one hundred engraving.. It Is a complete record I square inch will be about 0'433 lb. for each foot in sbould it be driven ? A. A small piston blower would , by the government for pORtage stamps is said  to be made 
of American progress In the arts . I height, 2. How long would it take for the water to run , be preferable to a rotary. j as follows: Gum dextrin, 2 parts; water, 5 parts;  acetlo 

© 1878 SCIENTIFIC AMERICAN, INC.
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acid, 1 part; dissolve b y  aid of heat, and add 1 part sPir' l Boots. etc . •  button hole stay for, D . Crane . . . . . . . .  2ffi,296 Parcels, conveyor for small, A .  Lla"se . . . . . . . . . . . .  2ffi.405 1 EXPLOSIV E DUST. A COMPREHEN· 
its of wine. Borlng machlne, E. 8. Winchester . . . . . . . . . . . . . . . . 208,450 Pavement. wood, W. H. Stow . . . . . . . . . . . . . . . . . . . . . . .  208,436 sive �escription of the Dangers from Du.t In various 

Bottle stopper, F. Koeller . . . . . . . . . . . . . . . . . . . . . . . . . .  208,403 Pen fountain G B Adams 208 219 Manufactures and the CHuse of many Fire s. How com-(31) W. F. A. asks : 1. Is there any way by . Box and .ifter, ash, C. K. Ramsey . . . . . . . . . . . . . . . .  208,266 Photographic ;"'�e';', 1. H. St�dd�;d': : : : : : : : : : : : :  208:345 1 fl���ieI����t�����(�:I� ':,��lol�,�in:lrl���y;;o1��'1!fo':i'; which a yein of water can be fonnd in the ground be· ' Boxes from veneer., forming, N.  Waterbury . . . . . 208,276 Plano action, upright, G .  W .  Neill . . . . . . . . . . . . . . . . .  208,328 Dust and Brewery Dust �;xlJlo8i()n8. Explosions of C. al 
fore boring or digging, and is there any truth in a Bracket, M .  n. Jone.. . . . . . . .  . . . . . . . . . . . . . . . .  . 2OO,819 Planter, .eed, C. E. Patric . . . . . . . . . . . . . . . . . . . . . . . .  �oo.262 . �1���'}�;����sNO����:ne�ri�r;, 1�(���t�I.FITo t�I����� 
vein of water attracting a forked switch. which is so Brake. car. H. Empey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.2'�9 Plow. Kerschner & T . S. & F. M . Monger . . . . . . . .  �,320 1 �hi. office and o! all new"-��'::s_

. __ 

common ly claimed by old fo!!!es throughout the coun. Brick machine, ! . Morley . . . . . . . . . . . . . . . . . . . . . . . . . . 208,416 Plow. rotary. D. H. Lane . . . . . . . . . .  . . . . . . . . . . . . .  . . .  208,246 , -
T 

try, A. A knowledge of geolo'"' is often of much value ' Bronzing machine. J. T. As?ley . . . . . . . . . . . . . . . . . . . 208.359 Plow sulky, C. Slegordner . . . . . . . . . . . . . . . . . . . . . . . . . .  208,4W I THE TECHN OLOGY OF THE PAPER 
, hJ B kl G P G ff 208 306 Printer's galley W T .  TiIIlngha.t . . . . . . . . . . . . . . . .  20, '48 i TRADE. By William Arnot. F.R.S. It. Early History. 

in the selcction of a site for a well, but water can only uc e,  . . 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , • 
' .  ' I Tnventlon of the Beating Engine, Introduction of �oda, Buckle, elastic. E. S. 'Vardwell . . . . . . . . . . . . . . . . . . . .  208,44..'-1 Printing machines, griper motion for. N. Babcock 2(8,3.1],9 

I etc" and the First Machir..e-made Paper. c:ameron's be " found " by boring. " Divining rods," etc. ,  are Burial casket, W. J. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . 208.829 , �mp,  Be�man & .\Ia.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.285 ! �f
al��nedl�h'irf.::�r'l>'!��:I'lfh��.e ih!nMfJrs�'rngJ�3��� wo�thle.s . �. Where may I obtai� . an artesian well Butter cutter. 1. M. Rhodes . . . . . . . . . . . . . . . . . . . . . . . .  208,424 l ump. J. 'I . Fanning . . . .  . .  . . . . . . . . . . . . . . . . . 208,301 Times, the latter descrlbed at length, with all the A ppa-bonng machIne ? A. See our advertiSIng columns. Button and stud,

�
Wall & Newman . . . . . . . . . . . . . . . . .  208,442 Pump plunger. A. A. Lamb . . . . . . . . . . . . . . . . . . . . . . . . .  208,404 . Il';.::'t��gt�;o�.? .. ;���'�cO��' Jl/�t�ln/ul�ot.:'���gh ��� (32) R W Y asks for a recipe for temper · Buttoner. G. D. cteven. . . . . . . . .  . .  . . . . . . . . . . . . . .  208,435 Railway .wltch, .treet. Payson & Fowler . . . . . . . . . .  208,263 Machine ' the Draining the Rolls the Cooling Ro'il the . . . • . . 1 Calcimining machine, A. Brooks . . . . . . . . . . . . . . . . .  208,:166 Rake, revolving horse hay. J. H. Randolph . J r . . .  208,267 . Size·bath. Raw Flbrou� Materials, thelr Characterl'stics Ing steel springs. flat, spIral, etc. ; somethIng that would : Cane and seat, J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . .  208,428 Razor strop. A. V. Brokhahne . . . .  . . . . . . . . . . .  . .  208.365 ' and 'rreatment Preparatory to PUlping. Cotton. �traw, 

give a pretty fair idea to work on . Can you recommend , Car ooupling, G. Edmonds. . . . . . . . . . . . .  . . . . . . . . . . . . .  208.882 Receptacle for articles to be .creened. J . C . Scales ;j)8,S36 M�e'?t:�"em.-tu.E(JI;'�IC�� o�gd 1':;\��;t�0�����n��:,r a work ou making and tempering springs. A. To tern i Car coupling, Greenleaf & Adams . . . . . . . . . . . . . . . . . .  208,:lO7 Rolling taper shapes, II . A .  Williams . . . . . . . . . . . . . 208,447 Thl. treatise dves Practical Particular. on every De: 
t I . h t th t h d cl ' ! C .. J D R ' 2OO S36 R oft " ca f t lItc W G Hyndman 208 895 partment of 1>apennaklng, describing the Latest and per s ee sprmga ea em 0 a c crry re , quell 1 III ·ar coup 109, . . oss . . . . .  . .  . . . .  . . . . .  . . . . .  . . . . .  . . . . 0 n"" p or me a . ' . . . . . . . . .  , Best Processes and Machines jn use, with Statistics, cl�an water, and blaze off two or three times. For . Car door opcner. street, J. Hutton, Jr . . . . . . . . . . . . . .  208,248 Rope and cordage, makmg, E . S. Bloomfield . . . . . .  2OO,2S6 Proftt, etc. Contained In �CI >;"Tn'IC A)J ERICAN Sup-

works on tempering address any of the industrial pub· ' Car, freight, R. Hud.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.393 Sad iron. A. Lohmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,322 l'LEM>:"T NOB. 1 0 9  and 1 10. Price 20 cent. for the 
lishe\'l! who adverti.e in our columns. ' Carriage boot. C. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  208,367 Saw mills. jack chain for. J. B. Lemieux . . . . . . . . . . .  2OO.321 two. To be had at this offie", and of all new.dealers. 

• : Carriage, child's, J. F. Downing . . . . . . . . . . . . . . . . . . .  208,380 Sawing macbines, .croll, B. Merritt. . . . . . . . . . . . . . .  208.411 NEW PATENT LAW (33) J. J. R -Make your drIlls of the best : Carriages, shifting rail for, P. B .  Fuller . . . . . . . . . . .  208,303 Scaffold, J . A .  Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,837 
quality of tool stee l ;  hard�n, and do not draw the tem- II Cartr�dge belt, PI�tz & ROge� . . . . . . . . . . . . . . . . . . . . . .  208.� Scales, drop I,:ver welghl�g, F. Fairbanks . . . . . . . . .  208,:ro 
per on the extreme edge. Cartridge, metalliC, Leet & Chapin . . . . . . . . . . . . . . . .  2OO,24 , Scales, welghmg, T. H. " ard . . . . . . . . . . . . . . . . . . . . . . .  208,444 FOR Casting car wheels, B. Burgess . . . . . . . . . . . . . . . . . . . . . .  208,371 Sewing machine, C. Necker . . . . . . . . . . . . . . . . . . . . . . . .  208,259 I 

(34) M. M.-The so·called " heat l ight- i casting,compreSSlng lngots whlle, w . R. Jone. (r) 8,427 sewlng machine. bobbin winder, F. A. Meredlth . .  208,410 i S p a "l n C u b a  P o rt o R "l c o  etc 
nlng" i. considered as nothing more than ordinary light· ; Casting .haft couplings, \Y .  H. Elmer . . . . . . . . . . . . . .  209,383 Sewing machine . broom. G. F. McComhs . . . . . . . . .  208,Wl I " , .  nings triking across the clouds at sllch a distance that I' Chronometers, balance for. H .  H. Heinrich . . . . . . .  2().Q,2SS Sheep sheers , guard for, F .  A. Helmecke . . . . . . . . .  208,311 1 By the terms of the New Patent T,aw of Spain, which 
the thunder cannot reach the ear of the observer. Cigar mould and press. F. C. Miller . . . . . . . . . . . . . . . . 208,414 Shovels, etc . , handle s(,cket for. H.  �1 . Myers . . . .  2OO,258 has lately ,,"one Into opeMttlon, the citizen. of the United 

(35 S H C B k h ' k  
' Clasp. J. R . Schoals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,270 S!eve. E. Oli�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,261 : States may obtain Spanish Patents on very favorable ) . . . . as s OW to m,l e an em· Clay. etc . ,  maklng pIate. of. L .  Brandeis . . . . . . . . . .  2ffi,S63 Sifter. ash , " . E.  Brush . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ,269 conditions. ery strap. A. Coat the strap with a good quality of Clay for furnaces, etc., preparing fire. T. Fletcher 208,302 Skate, roller, W. P. Gregg . . . . . . . . . . . . . . . . . . . .  208,234, 2OO,235 '1'he Spanish Patent cover. SPAIN, and all the Spanish glue to which a very .mall quantity of glyccrin has been : Clock striking mechanism, H . W . Porter . . . . . . . . .  208,383 Smut machine. W. S. Hills . . . . . . . . . . . . . . . . . . . . . . . . .  208,2�1 Colonies, including CUBA, Porto Rico, the Philippine 

added ; then du.t on the emery and roll it into the glue • .  Cual scuttle , G .  Smith (r) . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  8,428 Snap hook. W .  H .  Main . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,250 Islandg, ctc . Total cost of obtaining the Patent, ' ;00. 
Can I get a patent on a pr{'paration of mcdicinc ? A. Cock. stop, J. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,313 Speculum, vaginal. S .  G. Door . . . . . . . . . . . . . . . . . . . .  208,227 Duration of the Patent, 20 years, 10 year., and 5 years, 

A medical compound is patentable if  new. . Coffee and tea pot c1ean�r. W .  W. Hinkle . . . . . . .. . . .  208,891 Spittoon, pocket, )1 . Holden . . . . . . . . . . . . . . . . . . . . . . . 208,892 as follows :  
' .  Coffee hulling and cleamng machlne,P.  McAultlfe 208,824 Spring, carriage, G. D.  Griffin . . . . . . . . . . . . . . . . . . . . . . .  208,� The Spanish Patent, if applied for by the Original In-

MINERALS, ETC. -Specimens have been re· I Cooker. steam , C .  w. Sterlck . . . . . . . . . . . . . . . . . . . . . .  208.4B4 Spring, vehicle, D .  G. Wyeth . . . . . . . . . . . . . . . . . . . . . . 208,452 ventor before his American patent Is actually Issued, 
ceived from the follow in (J' correspondents and Corn from the cob, cutting green, T. Powell . . . . . .  208,423 Stamp, postage and revenue, C.  F . Spcncer . . . . . . . . .  208,483 will run for 20 years. Total co.t of the patent, $100. It 

. 
d . 1 . t 1 .  

' Corn marker, J. W. Thompson . . . . . . . . . . . . . . . . . . . . . 208.4�8 Steam, utiIizer for exhaust, R. Bullymore . .  : . . . . . �t370 covers �pain, Cuba, etc .  'l'he Spanish Patent, If applied examme , With the resu ts sta ,e( . Corset. J. nowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,862 Steerln/l apparatus • • team or hydraultc. J. Gates . • . 8,231 for by the Original Im'entor not more than two years J. C. A.-The crystslline substance found in the caye Cotton opener and lapper,Whltehead & Atherton 2G8.353 Stench traps, vacuum valve for, B. J . Downey . . .  208,379 a!wr the American patent has becn i •• ued, will run for is principally gypsum-calcium sulphate. Used in the Cultivator, C. T. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.284 Stocking supporter, W. F. George . . . . . . . . . . . . . . . . . .  208,837 10 years. Total co.t of patcnt, $100. Covers Spain, 
manufacture of plaster of Paris , and .everal cemcnts, Cultivator and corn plow, T. T. Daniel . . . . . . . . . . .  208,377 Stone, paving, C. Brenner . . . . . . . . . . . . . . . . . . . . . . . . . .  208,864 Cuba, etc. 
by potters, for glazing, etc.,  and for fertilizing pur· Curtain roller and bracket, W. B. Noyes . . . . . . . . . .  W8.417 StC've. 011. II. J,. Howse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,317 .A Spartish Patent of lntroduction, good for 5 years. can 
poses. The earthy substsnce contains a very notable Dam and pier, R. S. Littlefield . . . . . . . . . . . . . . . . . . . . .  2OO,24S ! Sus!>ensory bandage, C .  F. Hili ,: . . . . . . . . . . . . . . . . . . .  208.240 be taken by any per.on, whether Inventor or merely in-
quantity of potas.ium nitrate (saltpeter) and a trace of Drill. grain. T .  D. Gere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,3S8 I Syrmge or llquld dropper, W . " . Stewart . . . . . . . . .  208,273 troducer. Cost of such pa�nt. $100. Covers Spain , 
phosphoric acid. The former could probably be econo- DrIll, rock, E. S. �Inchester . . . . . . . . . . . . . . . .  203.�H, 208.4 19 I Table, N. A . Hu�1 . . . . . . .  : . .  :. . . . . . . . . . . . . . . . . . . . .  2ffi,31� : Cuba, and all th� Spanish dommlon •. 

. ' "  Earthenware.applymg colors to,A.A.X.OkolowlCz 208,418 I Table, kitchen, G .  W .  " lllt,tms . . . . . . . . . . . . . . . . . . .  2DR.44t1 , In order to faCilitate the transactIOn of our bu.lness mlcally extracted. ThIS and It. ynlue m the natural Electrical alarm striking device. J. A. Swift. . . . . .  2l18,275 Tahle. llbrary. W. R. Davis. Jr . . . . . . . . . . . . . . . . . . . . .  208,878 I in obtaining Spanish Patents, we IIave established a state as a fertilizer could be determined only by quanti. Elevator. hydraulic, G. H. Bailey . . . . . . . . . . . . . . . . . . .  2OO,282 Tele;>hone. speaking, T. A. Edl.on . . . . . . . . . . . . . . . 208,299 special agency at No. 4 ;':oldado, Madrid. tative analysis, -B. R R-"l'he red sub.tance consists Engine and pump, direct acting. Carr & Arthur . .  208,291 Thill coupling. G. II. Collin . . . . . . . . . . . . . . . . . . . . . . . . 208.872 Further particulars, with Synopsis of For�:gn Patents, mainly of fine quartz sand coated with anhydrous iron Engine, rock drilling, W. H. Elliot . . . . . . . . . . . . . . . .  2J8,223 Th!ll coupling, A. E. Kimberly . . . . . . . . . . . . . . . . . . . . . 20,.400 Costs, etc .. furnished gratis . 
• es'luioxide, to which the bright color is due. It may En.nne, rotary. J .  Da�lIng . . . . . . . . . . . . . . . . . . . . . . . . .  208,298 ! 'l'inners' stock , H. C. Woolson . . . . . . . : . . . . . . . . . . . . . . 208,451 J.\I.I:UN'N' db C O "  b e  freed from the grosser particles by washing . Used Engine. steam fire. Hill & Moorlen. . . . . . . . . . . . . . . .  2r.Q,3:� I Tobacco, package of pIng. R. M. Smith . . . . . . . . . . . .  208,:W2 _. . •  

. ' 
extensively as a cheap red pigment and for the adulter- Engine., anncx for fire. J. H. &; T. E. Connelly . . . 208,� ." I Tonguing and grooving machine, W. S. Mayo . . . . .  �08,:r�� i"\OhcJt.or�:;,�r!:::�:��"t'�e 

n��(:
E
�:.����,,:\{��:':r�s. 

ation of vermilion, etc. The other sample-fcrro rite Engines. ��ptYI� valve fo� paper pulp, J.Carroll 208 . •  92 I Tool handle, W. Millspaugh . . . . . . . . .  ; . . . . . . . . . . . . . . .  ,OO.2� I " py Fats, trea . mg ammal, H, M,'ge (r) . . . . .  . . . . . . . . . . .  8. 124 I Toy. chromatrope buzz, II. Van Altona . . . .  . .  . . ZOO,351 1 31 PARK RO\V, NE\V l· ORK. -�ontslns no preclot�. metal.-W. A. G:-The box con- Faucet for beer barrels, C. C. Redmoncl. . . . . . . . . . .  208.335 I Truck. lifter, etc . ,  for Ingots, etc . ,  A .  E. Brown . . 203, :22 tams fragments of flint, quartz, and limestone. The Faucet, registerIng liquor, ,,' . 'V il1 iams . . . . . . . . . . .  208,445 : Type measure, printer's, T. S . Taylor . . . . . . . . . . . . .  2re,S46 
flint is associated with arragonitp and ferropyrite. The Felly joint hoider. C .  Adams . . . . . . . . . . . . . . . . . . . . . . .  208,218 ! Umbrella,  A. Teste, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,347 
bu(llike fossil is a fragment of the encrinite monilifor- . Fence, fiood, I I . D. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . .  208,255 I Umbrella frame. W. H. Ogilvie . . . . . . . . . . . . . . . . . . . . .  2OO.260 
mi.. See answer to E. B., under head of minerals, p. ! Fence. wire, M. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,399 I Umbrella handle, G. W .  Tucker ( I' l  . . . . . . . . . .  8,425, 8,426 
107, current volume of the SCIENTIFIC .AMERICAN.�J. B. , �'ertll!zer, A . F. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,224 Underc1othlnl", S. T. Converse (r) . . . . . . . . . . . . . . . . . .  8,435 
-No •. 1 and 2 are indurated ferruginous clay. No. 3 is I File, letter, II.  D. Woodbridge . . . . . . . . . . . . . . . . . . . .  208,277 Valve, balanced and cut-off, J . W. Thompson (r). .  8,434 
soft clay slate. None of them ar� of much value. i F�re extinguisher, oil tank,J. H. &; T. E. Connelly ZOS,374 Valve, balanced steam, J. A . . Stephens . . . . . . . . . . . .  2ffi,344 

I FIshway. M. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO,408 Valve gear,.team engine, J. II .Thorupgoll Ir) . 8,4.12, 8,483 CA \' E,l'rS, COPVU H; H'.'S, 'rnA DE Any numbers �f thc SCIENTIFIC AlIIEIIlCAN SUPPL�' I �Iour bolt, B. D. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,26'l Vapor burner. W .  H. Smith (r) . . . . . . . . . . . . . . . . .  8,487 llIA R KS, E'rC. lIIENT referred to III these column. may be had at thiS , � oot power, A. J .  Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2C8.316 Ventilator, car. E. A .  TuLle . . . . . . . . . . . . . . . . . . . . . . .  208,349 :!IIessrs. Munn & Co., in connection with the publica. office. Price 10 ccuts each. Fork. carving, D. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  208,354 Violin case, L. Menger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO,409 tbn ol the SCIENTIFIO AMERICA" , continue to examine I Fuel burner, G. S .  Bosworth . . . . . . . , . . . . . . . . . . . . . . .  208,221 Wagon, dumping, G. F. Weymout h . .  . . . . . . . . . . 208,352 
COMIIUNICATIONS RECEIVED. , FUrnace and stove. hot air. J . Carton . . . . . . . . . . . . .  208,223 Wagon gear, J. II. Durand . . . . . . . . . . . . . . . . . . . . . . . . . .  2ffi,381 Improvements, and to act as Solicitors of Patents for 

The Editor of the SCIE"TIFIC AMERICAN acknowledges Furnace door, J. Morrison . .  . . . . . . .  . .  . . . . . . . . . . . .  208,415 Wagon .eat corner. R. P. Hicks . . . . . . . . . . . . . . . . . . ZOO.312 , Im·entors. 
with much pleasure the receipt of original papers and Furnace, glass melting, H. Kirk . . . . . . . . . . . . . . . . . . 208.401 Washing machine, Sellick & Young . . . . . . . . . . . . . .  208.340 I In this line of busine.s they have hael OVER THIRTY 
contributions on the followin� Hnbject� : Furnace, etc. , �team bOiler, \Y . f:.. IIutchin�on . . .  208.394 Water closet valve, Smith &; Connor�· . . . . . . . . . . .  2OR.427 . YEAHS' EXPERIENCE, and now have uuequaled facilities 

Labor Saving Machinery. By O. H. K. Gas ltghtlng apparatus. C. D. P. Gibson . . . . . . . . . . . .  208,389 Wheel, divided , Y. Thorpe. . . . . . . . . . . . . . . . . .  . . .  208,439 : for the preparation of Patent Drawing-s, Specifications. 
The Musical Cabinet. By Reader. Gas retorts, .tand pipes of, D. R. �hlras (r) . . . . . .  8.486 Whip rounding mIlchlne, H. I,ombar<\ . . .  200,249 and the Prosecution of Applications for Patent. in th .. 
Indian Arrow Heads.  By J. B. , Jr. G.s test meter, D . M. Small . . . . . . . . . . . . . . . . . . . . . . . . 208,271 Wlndwheel, A. Zwiebel . . . . . . . . . . . . . . . . . . .  . .  . .  �.�5:l l'nitcd State., Canada, and Foreign ('onntries. �Iessrs . 
Band Saw Machine.. By W. S. Gate, farm, J. Coffits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,225 Windmill, H. J,. May . . . . . . . . . . . . . . . . . . . .  . . . . . . .  .11',254 )hmn & Co. also attend to the preparation of Caveat., Governor, marine engine, J. A. Svedberg . . . . . . . . . 208,274 Wire barbinl( tool, M. Knickerbocker. . .  . . . . . . . . . .  2llH,402 Whet e Doe. the Day Begin? By A. E. O. Grain separator, L. )Iorgan . . . . . . . . . . . . . . . . . . . . . . . .  208,257 Woodwork, ornamental, H. 1' . Ostrum . . . . . . . .  2OR.420 Tr�de Mark �egnlations, Copyright. for Boo�s. Labels, 
Algol . By F. W. Grate bar. J. Ashcroft.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2ffi.:li,7 . Wrench with cutter. pipe, W. L. Truland . . . . . . . . .  208,440 i ReIssues, AssIgnmen�s, and .Reports on Infnn�ements 
The Poplar as a Lightning Conductor. By J. n. P. Grate bar • •  quare revolving, J. Ashcroft . . .  . . . . . 21l!l.�;il ! Yeast cakes. making, A. E. Spencer . . . . . . . . . . . . . .  , 208,272 I o� Patent�. All bU'lne.. Intrusted to them IS done 
How 1.0 make a String Hammock. By J. W. D. Harne, J .  II. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,400 , . With speCIal care and promptne.s, on very moderate 
Joseph Henry. By J. F. G. M. Hames connection, C .  H .  Bristol . . . . . . . . . . . . . . . . . . .  2OO,28S I TRADE }f !\.RKS ! terms. 
Vulcan. By C . F. Harvester cutter and guard ftnger,Grover& Beach 208,236 1 . 

• • .  
, We send free of charg-e, on application, a pamphLt 

Gllns and ProJ·ectl·le". By J. H. A .  Heating and cooking furniture R .  S .  Mains . . . . . .  208.2;;1 I Billiard table cushions . Brunswick & Balke Co . . . . . 6,602 containin" further information about Paten' s ' nd II ow ... • Buckskin jeans and doeskin cloths J Brown & Sons (j 619 � ... d Heating apparatus, T. Connelly . . . . . . . . . . . . . . . . . . . . 208 .376 , .  � '  . 
� ,  . to procure them;  directions concerning Trade Marks 

.HINTS T.O CORRESPONDENTS. 
We renew our request that correspondents, in referring 

!o former answers or articles, will be kind enough to 
name the date of the paper and the page, or thc number 
of the question. 

Many of our correspondents make inquiries which 
cannot properly be answered in these columns. Such 
Inquiries, if signed by initials only, are liable to be cast 
into the waste basket. 

HI e and corner iron trunk G Kast 208 R98 Caramels, A. D. Curran & Co . . . . . . . . . . . . . . . . . . . . . . . .  6 .613 . ' 
HI��e for metamc bo�es, D .' M: Som���: ' : : : : : ' : :  208:�3 Champagne. Adams & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.601 , C?pyrights, Desl!?'", Patents. �ppeals.  Reis'l�es. In· 
Hinge • • prlng, D. W. Honsley . . . . . . . . . . . . . . . . . . . . . . 208,242 Chewing tobacco. R. A .  Vatterson & Co . . . . . . . . . . . .  6,623 frmgements" A,slgnments, Rejected CaRes, !lInts on 
Honey extractor. centrlfugal.C. F. �Iuth . . . . . . . . . .  2ffi,S27 Cigarettes. Gorfine Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,6Oll , the Sal" of I atents . etc. 
Hor.e collar and harne, W . B .  Guern.ey . . . . . . . . . . ZOO,iffl Clgars, � . F .  Weyman . . . . . . . . . . . . . . . . .  ; . . . . . . . .  G.1l2.';, 6,626 1 Fm'e i(J1t l'tl tettts .-We also send,free Of charge, a 
Horse power, J. IIIllIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.41S Cigar., c.lgarettcs, etc . ,  B . A. Shotwe� . . . .  Il,624. 6,632, 6.633 Synopsis oJ Foreign I 'atent Laws. showing the cost and 
Horseshoe bar. L. G. Claude . . . . . . . . . . . . . . . . . . . . . .  208,295 Cigars, CIl.'arettes, etc . ,  S . Jacoby &; Co . . . . . . . . . . . 6.614 method of securing patent, in all the principal coun-
Hor.e.hoe blanks. bending. J. II . Snyder . . . . . . . . .  2ffi,4SO Cigars, cigarettes, etc . Whitlock & Northen . . . . . . .  6.1lO9 tries of thc world. A merican inventors .hould bear in Hose nozzle G F Palmer 208 SilO Cotton batting, Putnam, Hooker & Co . . . . . . . . . . . . . . .  6.606 . d th t I I . t' h '  I • . .  

.. '
. . . . . . .  . . . . . . . . . . .  . . . .  . . . . . Fertilizing composition, R. ,\V . L .  R..'lRin & Co . . . . . . .  6,630 : mID a , as a gene�a r� c, any lnvell IGn t at IS va u· 

Hub. vehICle wheel, " . H . Armor . . . . . . . . . . . . . .  ; . . . 208,279 Flour. C .  N. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.622 able t? the patentee In thiS country i. worth equally as 
Per.ons dcsiring special information which is purely Ice macblne, J. Gamgee . . . . . . . . . . . . . . . . . . . . . .  208 •. 104. 208,805 6 . 8 much in En"land and some other foreign countries. Ice machine condenser, J. Gamgee . . . . . . . . . . . . . . . . 208,454 Flour, Belknap & Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,61 . l:I 

• • • of a personal character, and not of general interest, Injector, Sellers & Bancroft . . . . . . . . . . . . . . . . . . . . . . . . 208,425 Frnits, Argus Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.628 FIVe patent. - e�bracmg Canadian. E�lthsh. German, 
shouid remit from $1 to $5, according to the subject, Injector, )1 . D .  Strickland . . . . . . . . . . . . . . . . . . . . . . . . .  208,437 Overalls. jumpers. etc .• W .  G. Badger . . . . . . . . . . . . . . .  6,627 French, and Belgtan-wlll s" cure to an Invel l tor the ex. 
as we cannoL be expected to Apcnd time anu lahor to : Ink wcll. A. Albee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,2;8 Paper cutting machines, Standard Machinery Co . . .  6,616 c\u>ive monopoly to his  discovery among abont ONE 
obtain .nch information withont remuneration. ; Ironing and fiutlng machine. Bailey &; Perrenot . . . 208,283 Peanuts, K . B. Emott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.621 HUNDRED AND FIFT Y 'JILLION;; of the most in telligent 
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Jewel casket, A . Conradt . . . . . . . . . . . . . . . . . . . . . . . . . .  208.878 Perfumes, Charles Lubrecht . . . . . . . . . . . . . . . . . . . . . . . . . .  6,611 pcople in the world. The facili ties of bminess and 
Jewelers' ftndlnl(s, making, G. H. Fuller . . . . . . . . . .  208,230 Printing presses, F. M. Wcller . . . . . . . . . . . . . . . . . . . . . . .  6,r,os .'eam communicat 'on are S tIch that patents can be ob. 
Knife cigar maker's F. W . & C . HoJfrnann . . . . . . .  208 S15 Prlnted publlcatlons, Donaldson Brothers . . . . . . . . . .  6,610 t '  d b d b  ' 1 '  I t '1 t t ,  , Remedies for rheumatism and gout, Julien Verlino 6,612 alne a roa y our Cl lzens a mos 8S eSSI y 8S a Lamp, H. L. Ive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,896 Salt, H. K. & F. B. Thurber & Co . . . . . . . . . . . . . . . . . . . . .  li.607 I home. The expense to apply for an Eng-lish patent is Lamp burner, J. G. Hallas . . . . . . . . . . . . . . . . . . . . . . . . . .  2ffi,309 J ' ! "'"5 ' German $100' French $100' Belgia "100' C Lamp burncr, J .  P. 8mithcrs . . . . . . . . . . . . . . . . . . . .  208,429 Smoktng and chewing tobacco, Francis ones . . . . . . .  6.61<> ! "' ." _ " " n, oW , ana-

Letters Patent oC the United States were Lamp, electric, H. S. Maxim . . . . . . . . . . . . . . . . . . . . . . .  208,252 Smoking and chewinl( tobacco, etc . ,  Allen & Co . . . . 6,617 . dIan, $�U. 
. I Lamp post, .treet. J. G. Miner . . . . . . . . . . . . . . . . . . . . . .  208,826 Smoking tobacco, B .  Leider.dorf & Co . . . . . . . . . . . . . .  6 .629 1  COlnes of Paten/s.-Persons deSIring any patent Granted In the Week Endlll� 

Lamp regulator. electrical, H. R. Maxim . . . . . . . . . .  208.258 Soda water and temperance beer, R. Robinson . . . . .  6,691 i.,ued from 18.'3G to November 26. 1867, Can be supplieu September 24, 1 8 78,  Lamp . • elf-lIghting. n . W .  Covert . . . . . . . . . . . . . . . . .  208.226 Steam pumps, Pulsometer Steam Pump Company . .  6.60,'; with official copies at reasonable cost, the price de. 
AND EACH BEARING THAT DATE. ' Lamp, student, S. C. Catlin . . . . . . . . . . . . . . . . . . . . . . . . . . 208,293 Tobacco bag., W . J. Cu •• en . . . . . . . . . . . . . . . . . . . . . . . . . .  6.620 pending upon thc extent of drawings lind length of 

LThose marked (r) arc reissued patents.] 
A complete copy of any patent in the annexed list, 

including both the speciftcations and drawings, will be 
turnlshed from this office for -one dollar. In ordering, 
pease .tate the number and date of the patent desired. 
and remit to Munn & Co . •  31 Park Row, �ew York city. 

Lamp wick, L. Hellman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,310 Toilet .oap, Solon Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,00t specification • . 
Lantern. A .  W. Pa:tU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO,422 Any patent i.sued since November 27, 1867, at which 
J,antern, A. W. & J. F. Paull . . . . . . . . . . . . . . . . . . . .  208.421 DESIGNS. time the Patent Office commenced printing the draw. Lightning rod, L. D. Vermilya et al. (r) . . . . .  . . . . . . 8,429 Buttons, J. H .  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,8015 ing. and specifications, may be had by remitting to Lubricating car wheel., P. Byard . . . . . . . . . . . . . . . . . . .  208,290 Brooch. Hiram Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,842 this office $1 . �leat cutter. L. L. Gilliland . . . .  . .  . . . . . . . .  208.232, 200,233 0 t I haln D A B m 10 8011 A f th I '  f " 
Millstone displacer, J. B. Cromwell . . . . . . . . . . . . . . .  208,297 rnamen a c , . .  ea . . . . .  . . . . . . . . . . . . . . . ,  copy 0 • h

e
d
c

f
alm

$
s 0 any patent Issued SInce le86 Padlocks. Towne & '1'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,843 will be furnls e or 1 :\UUstone driver, W. S. Bacon . . . . . . . . . . . . . . . . . . . . . . .  208.281 Saddles, R. E . Whitman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,844 . 

Air register, E .  A .  Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . .  2ffi 350 Mlllstones, .taft for testing, J. W. Herchelrode . . .  208,239 When ordering copies. please to remit for the .ame 
Animal trap,  T. J. Gaynor . . . . . . . . . . . . . . . . . . . . . . . . . .  2C8,S36 Mm.tones. cleansing. H. Il. Varns . . . . . . . . . . . . . . .  208,441 ------. as above, and .tate name of patentee, title of inven. Awning or tent cloth, striped, C .  E. Wheeler (r) . 8,481 I MiII.tones, dres.lng, B. D. Sanders . . . . . . . . . . . . . . . .  208.269 English Patents Issued to Americans" tion, and date of patent . Axle boxes, guard for car. J. Parker . . . . . . . . . . . . . . .  208.831 Mining coal. machine for, J. Blyth . . . • . . . . . . . . . . .  2OO,361 From October 18 to October 22, Inclusive.  A pamphlet, containing full directions for obtaining Barrel ftller. J. S .  Parmalee . . . . . . . . . . . . . . . . . . . . .  208,832 Motion, converting. M. Kaefer . . . . . . . . . . . . . . . . . . . . 208,397 United States patents @ent free. A hand.omely bound Bath, deep water, safety. J .  J. Hamber . . . . . . . . . . .  208,800 Motion, converting, W. Meyers. . . . . . . . . .  .. . . . . . . .  208.825 Apparatus for prodUCing embossed ftgures.-H . Loewen· Reference Book. gilt edlte •. contain. 1 40 pages and Bath, shower, C. R. Furey . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO,S94 Mower. lawn, C. A. Wright . . . . . . . . . . . . . . . . . . . . . . . .  �,355 berg. New York city. 
Bed bottom, H. S . Cate . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,294 Nail plate •• pile for making. F. J .  Hearne . . . .  . . .  208.237 Bank check •. -F . W. Brook., New York city. many engraving-s and tables important to ever ... pat· 
Bell . door. F. W. Brocksleper . . . . . . . . . . . . . . . . . . . . .  2ffi,2S9 Needle pye •• machine for polishing, A. H. Smith . 208,8011 Boat lowering apparatu •. -H. A shford, Philadelphia, pl.. entee and mechanic, and is a useful hand book of refer-
Belting. A. Spadone . . . . . . . . . . . . . . . . . . . . . . .  :Jre.431, 209.482 Oil cnp, A. D. Kilborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.245 Cartrldges.-O. Jones. Philadelphia, Pa. ence for everybody. Price 25 cent •• mailed free. 
Binder for letters and paper •• W. A. A mberg . . . .  208,220 Packing, J . O'Meara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO 419 Hardening hat bodles . -J. G. Meeker, Danbury. Conn . Addre.s 
Boat attaching apparatus, H. As"tford . . . . . . . . . 2ffi,230 Packing, asbe.tos, A. D. F'urse . . . . . . . . . . . . . . . . . . . .  , . 208.835 Pap.r bag machlnery.-F. E. Porter .t aI . ,  Baltimore, Md . 
Boat or barge, canal, J .  A. Pr.eston . . . . . . . . . . . . . . . .  208,834 ;  Packlng for .tuffing boxes , W .  J.gger . . . . . . . . . . . . .  208.244 Pump.-W .  P .  Barclay, San Francisco. Cal. 
BOiler., cover for .team , t . N. Peirce . . . . . . . . . . . . .  208,264 I Packing for .tuffing boxes. metallic. W. Brown . . .  2ffi,368 Steam boller.-C . C. Holton, Chicago, III . 
Book stitching machine, R. L. Brewer . . . . . . . . . . . .  2C8,28'l j' Painter for awnln!ls , C . E. Wheeler (r) . . . . . . . .  . . .  8,4.'lO Waste plugs .-J .  Powell. Cincinnati, Ohio . 
Boot and shoe stay. A. Seaver . . . . . . . . . . . . . . . . . . . . . .  2ffi.S39 . Paper "ox, W. Meschenmoser . . . . . . . . . . . . . . . . . . . . .  2ffi,412 Weaving machine .-A. Heald. Philadelphia, Pa. 

MlJNN &: CO" 
Pnblishers SCI ENTIFIC A�fERICAN, 

31 Park Row. N. Y. BRANCH OFFICE-COt"Mr Of F and 71k Streets W'a8kingtQn, D. C, • 
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lu" d e  !'alC", cach Insertion - - - 1S cents a line. 
Back Palre, eneh i lIsertion - - - - $1 .00 a l ine. 

(About eight words to a line.) 
Enqraving8 may head adverti.ements at the Bame rate 

per tine, /)y meaaurement, as the letter press. Adver­tisements must be received at publication office as early 
as Thur81ay morning to appear in next issue. 

GOLD, SILVER, AND NICKEL PLATER WANTS A 
situation. Address PLATER, Waterbury, Connecticut. 

Gold, Si lver, and Nickel Plating. 
tM'\';1:t:�

ll
li�\,�:

d
i2 ��':i: l���i�e"�or ?:u.�� 

Scientific Instruments and book. loaned to any one. 
Price list free. �'. LOWEY, 90 11th St .. Brooklyn, N. Y. 

RIVAL .5TFA p( J O H N H . M C G O WAN & C � 
l35 .&U PWAROS  II! JfI1PS . C I N C I N NAT I O H I O  

N E W  TOOLS-LATHES AND SCROLL 

�!-:;:: Dfe��¥�I�� ���fIs
C
:��I'6M:,�:.

c
�.:::��

t 19; lr:r::e 
Illustrated Catalogue. J A CKSON & TYLER, 27 German 8treet, Baltimore. Md. 

l'!HEI'A RD'S CELEURA1'ED 

$ i O  Screw Cu t t i n �  Foot  Lathe ,  
Foot and Power Lathes, Drill Presses, 
�'i"�h���f:�6h���s��n,.�lJ;:�T�.:t 
��!\"og�::g�f ��lli't�

rs
io�
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artisans. 
H, J,. S H E P A R D  &: CO .. 

��",_!:,,!:!�S31, 333, 335, & 
337CI".i�r!:;:;�

t
o��r��

t, 

BOLT CUTTERS. 
Send for Catalogue of 

Schlenker'_ " utoIDatle Holt Cutter. aud 
Screw C uttln� IlIac-hlll'· s.  

HOWARD IRON WORKS, Bn[alo ,  N. Y. 
PATENTS at AUCTION. 
ee�

e
�,�: t����IYa������YN<1J�i6"Ii�

e
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CHANGE. 67 Liberty �treet, New York. 

$10 to $1 0 0 0  I Invested I n  Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 

Address BAXTER & CO., Bankers, 11 Wall St., N. Y .  

PLANERS FOR FIFTY 
Dollar., and all prlcos to suit the : 
times for a first-class machine .  � 
Wood Working Machinery of all i 
kinds. Also the manufacturers of : 
the Double-Acting .water �ms . I' C. HODGKINS &: SON, 

Marlboro'. N. II. 

!.�,. �!��!. !��,8�8!.£.1 
Spanish Cedar, and all other kinds. at less prices than I 
can be found elsewhere, most of them being cut and 
dried on our new Patent Machines and Presses. 

Also a full and complete assortment of all kinds and 
thicknesses of Sawed Lumber. 

C eo. W .  R ead & Co.,  
1 8 6  to 200 LEW I S  ST., N .  Y. 

S N Y D E R'S 
" Little C ia n t " 

STEAill ENGINE. 
For Farmers, Machinists, 

Prlnte
�i�h�

d
p�!.���

Ulrlnl! 

Sizes from One to Six H. P. 
Prices for Engine and Boller 
complete, from ,160 to UiJO. 
We make the st1'O'nge8t B<>U.,. 
and the lkst Engine In the 
country. Call at our Factory 
and examine. or 'Send for free 
Illustrated and Descriptive 
Catalogue. 

SNYDER BRO!'., 94 Fulton 1St., New York. 

Shafts, Pnlleys, Han[ers, Etc. 
Full assortment In store for Immediate delivery. 

WM. SELL ERS &: CO •• 19 Liberty lSu'eet, New York. 
COMPOUND OXYGEN P.'�"�;;�!1f 
iftMARKAiii CCURESe�i�f!;::,5:::' 01U DUea8U, t:Jkick are aUractin.q wide attention. REFER BY PERMISSION J�oJtKe�:: 
m.hoT> of Richmond, Va. : Hon. Wm. D. Kelley, GeD. Fitz Henry Warren, T. S. Arthur. and others who 
ha.ve used anti b"",.. largely btm(.lited by thi. treatment. SENT FREE ! Bl"O<'hure 1200 pp.J with man

To testimonials to most remarkab tI 
cur... Drs. ST.ABXEY & P ALEN, 1112 Girard St., Phila. 

The fact that this shafting has i5 per cent. greater 
�ih"e�'rn

h
u:e ���':t���r;,���J�'��;�h� J��f:;';���I':L 

We are ahu) +,be sole manufacturers of the CELJo�BRATED 
CoLLT:-"-S' t> A 1'.COUPLTXG, and furnish Pulleys, Hangers, 
etc'

j 
of t,he most approved sttes. Pl"lce nst mailed on 

app Ica
t.l-�� ��reet, 2d and at A ��.;';.:" L:AR!t�!i:�'Pa. 190 S. Canal Street

\ 
ChlC8.l<o, m., and Milwaukee. WI& 

iT 3toc�tY'R� thl'�f\I'lr�¥'ie G.';'���� ��
y 

Geo. Place Machinery Ag2Dcy, 121 chambers St., N. Y. 

Jtitnfifit �mtri tan. 
For!!�91:�r �!tl�!! 41!�!' s!!!2!!!,.etc.... I 
Made of Charcoal Stamping Iron, extra strong and durable No comers to 
catch . Many thousands In use . 

T. F. HO WI,A N D ,  Solc Manufacturer, Brooklyn , S. Y .  

Portable Steam Engines 
With A u tomatic C u t-olf. I No Commission. to Agents. 

1, Bottom Prices to Purchasers. 

S T E A M  ENGINES, 
1. B. FARQUHAR, York, Pa., 

Cheapest and best for all 
poseS-Simple, strong, 
rable. Also Traction En­
gine, for common roads. 

SAW, GRIST AND RICE 
MILL�, GINS, PU.ESSES 
AND M AC H J NERY gener­
ally, Inrf ll iries l'romptly 
answere(l. 

V��rl;i,ca]IEnl�inEI8. 'Yiith 
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SEND FOR CATALOGUE. Armington Ie. Sims I A. & S were lately with 
THE J. C .  HOADLEY COMPo 

E V E  R Y �l'g�J��t�r:�'';�����;i..
En
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:t��t r�p��;�rr':�g�;1n �

k
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Inventions, Manufactures, Processes, ConstructIve Building, Architecture. Science, both applied and theoretic, 
and Information for the Household and Shop. Eleventh Yellr. P. H. VAN D>:H W>:YDE, Editor. SubSCription 
price, ,2 per year. �end 10 cents for specimen copy to MANUFACTURER AND BUILDER, P. O. Box 4379, N Y. 

The George Place Machinery Agency 
Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 

The Gennine Baxter Steam Engines, 
Made exclusively by COI,TS F1REAR)IS 
COMPANY, of Hartford, Connecticut, 
and sold only by them and their author­
IZed Agents. Sizes from 1 to 15 horse 
rv::;ih\��

l
�g��e�:�

n
:u��

d 
:���:�ro� 

stve ; occupies fess space and consumes 
less fuel than any other engine. Beware 
of Imitations olfered by other parties. ]f'i��W�7��'1. Plxrtc�!'��;,���f 10 ent, 118 Liberty Street, New (iork. 

BRADFORD MILL CO. Succeuon to Ju. Bradford M Co. MANUF ACTURER8 or 
French Buhr llillatonea, 
Portable Corn & Flour Mill .. 

S m ut Machine., etc. 
Alao, dealen io Bolting ClotU aDi 

General Klll Fumilbing. Ollloe&tFIIOtory,158W.lIdBt. !!!f.�=� CINCI N N A'I'I, O. I,R.St.ewart,hu. W.R.DuDI .. p,&e. 
SENT ON APPLICATlQlir. 

" OLD RELIABLE. "  TO KNOW ALL 
about the Bt'ld l'Uml) for Paper Makers, Tanners. COD-t�����"e�� if�iEf,����c��

d
d8� �:;:�=:�i1r:.'W�: 

W 
.A.R.TESX.A.N' 

el l  Dri l l hlg, Boring, 
KmlIW. 1'1I0SPIC'rING 1114 Qtr4lllYmG TOOLS. 

Hi!lhest "wurd at Centennial ExhIbItion. Send for 
plctorialcatalogue and price-list, free. Agents wanted. S20 per day guaranteed. Sand, boulders, and rock 
easily handled. Addres., PIERCE W ELL EXCA· VATOR CO., 4206 Elm Ave Philadelphia. Penn. 

STEAM PUMPS. 
H E N RY R, WORT H I NGTON, 

239 Broadwav, N. Y . S3 Water St .. Boston. 
THE WORTHIXGTO:S- DrPLEX PUMPI:-"-G ENGINES FOR W ATKlt W ORKS-COIDPQund. Conden�ing or Non.Con. 

denslng. Used in over 100 Water-Works stations. 
STEAl! PU>IPs-Duplex and Single Cylinder, 
WATER METERS. Orl. METEHS. 

I'rices I,arll'e ly Reduced. 
----- _ ._ .. _-- ------------------_.---

aB OENT 
CHA.BM IllIfROSfOPE. 
CHEAPEST IN TilE WORLD :!:::fi:: 600 ntl:..ten�hnal� 
coet of otbercrnatrumenta. Syn. pie by mail, postpaid, 25 cen&l. 

01. BRIDE ot. CO., 

I 197 II!oadWll7. Ne" Yort. 
New IIl .. 1ra1e4 Cf:cuIar 01 Nonilleo lree. 

C. W. LE COUNT, SOUTH NORWALK, CONN. Mfr. of 
Lathe Dogs, Iron and Steel Expanding Mandrel. of all 

THE FORSTER-FIR- I Lathes P l a n e rs S h a pe rs . size •. A specialty made of Amateurs' Mandrels and Dogs. 
MIN GOLD AND SILVER Drills, Bolt and hear Cutters Mf1Il�Machlne •. Special : IMPORTANT FOR ALL CORPORATIONS AN}) AMALGAMATING CO�IP'Y Machinery. E. GOULD & EBERHARDT, Newark, N. J. MANF'G CONCERNS . - lI u e l· i, ' ..  'Vo te"-of NorrIstown, Pa .. wfll grant ' mau'" 'rime Detector. capable of accuratelv con-
state rights or licenses on T HE I trolling the motion of a watchman or patrolman at the 
;'':,''!ks
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covers t&e mercury rapidly .  Fumlshes steam power for a)1 N .  B .-'I'he suit against Imhaeuser & Co., of New York, 
Apply as above. A{ll"lcultural purposes, Drlvl>J4 was decided in my favor, J .me lOt 1874. A tine was 

THE DRIVEN WELL. :"'gr:C:!"l!:s"t!,I��� 
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ai, '76. Hefer to "'0.  T, lssue of MININI: MACHI�ERY. EOl!'infs. Boilers. PUDJPS, 
American I)riv,," Well I'atent, leased by the year 
to responsible parties, by r"..;:�icuX�,":.�[g!�:Hfg! ��t �� �1c�7r��lrfo �::to�����:..�����f:

s
irJi,r���f: torlal lllustrations. (J . C. Haydon & Co . ) .  Address HOWELL GREEN, W M . D. A N D R E W S  &. B R O . ,  

NEW YORK . 
�'RICK & CO., Waynesboro, Franklin Co., Pa. Supt. ,  Jeanesvllle, Luzeme Co . ,  Pa . When you write please name this paper. 

G"UI:L.:D & G.A.:EI..:El..ISOl-'"T, 
B E  S T F O R  A L L  P U R POS E S .  

STEAM PUMP, B rooklyn , E. D., N ew York. 
SPENCERIAN STEEL PENS.  

SURE CURE FOR SPLINT. 
My remedv will positively cure ""lint without blister-

�'!!c�r,[��
o
si1lA�I��t t�

a��re�
o
A����:..e In diet or work. 

WM. E. COUSINS, 551 Broadway, Albany, N. Y .  

MAC HINERY AT VERY LOW P RICES. 
Wo�:��e�

at
�"to.fw�h 1!l'a':,��"g �";.':,�I��s�Iit!�.!{�� Tenoning, Moulding Machines, Scroll Saws, Portabfe Steam Engine . Jos. R. Btossom, Ass'e, Matteawan, N. Y. 

RISDON'S I M P R O V E D  T'O'REINE WATER 'WIIEEL 
of Turbines at Ceuten-

1l!i';!]�po!!It���.iIie
CI���\�;��

lts at all stages 

T. H. RISDON &: CO., 
Mt. Holly, N. J. 

Maoufadurers of MILL JlUCHINERf. 

B L A K E ' S  STO N E  A N D  O R E  B R E A K E R  A N D  C R U S H E R .  

rl���i����
n
r� �:!"!�it!W;�a���n;;.�1o� I�'l�e sif�it:..n��:"e"" :<1 t�:i:::�

n
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First l'relDlnm wherever exhibited, and hundreds of testimonla:s of the hlJJlIut charactet'. 
A NEW I'IIZE FOR PROIS PECTINH A N D  I,A BORATORY V ISE. IT ALI. STONE CRUSHERS not made or licensed by us, containing vlbmtory CORVel'llent jaws �'::�f 
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lnfrlDgements on our patent, and makers and 

. R J.AKE CR USHER CO., New Haven, Conn. Now OD Exhibition a.t the American Institute Fair, New York, 

B I G PAY to sell Our Ruhber Printing Stamps Sample! 
free. Taylor B

r
os. & Co.,  Cleveland, o .  

Bell's Telephones, 
Adjusted, ready to put on line at 15.00 per paIr. Mag. 
neto Bells, superior 

�
all�, $12.00. Eattel'! Bells, t3 50. ���'lL1� �:�I, !li';: B��k!y�

re
a:d

o . I�;u¥a�
l
ri���3: 

OIIlce Wire. per pound 75c. We are prepared to furnish 
com-'plet.e outfit for Telephone Lines on short notice. 
C. E. JONES & BRO., Mfrs. And Dealers In Tel�JIT8ph 
Supplies, CinCinnati, Ohio . State where you saw this. 
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Electric Bells. 
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ranted. 
MILLERS FALLS CO . ,  7 4  Chambers �t., N. Y. 

S. LLOYD H A IGH, 

[NOVEMBER 23, 
Screw (;Utl ln;: Maehilierr. For sale • .  THF� TANITE CO The subscriber, having sold hill too s and business, . . •  � 
olfers for sale at cost a few of the Babbett Ilolt Cutters ' STROUDSBURG, PAr 
recently made ; also the Pat�nl\lg�f��AUburn, N. Y. : E M E R Y W H E E LS A N D C R I N DE RS. -------------------'---- I GEO. PLACE, 121 Chambers St., New York Agent. 

MACH I N I ST S' TOOLS. : ON CHRONIC MALARIAL POISONING. 
NEW AND IMPROVED PATTERNS. 

Send for new \I1ustrated catalogue. 
Lathes,  Planers , Drills ,  &0. 

NEW HAVEN lUAN U FAC·.'URING co., 
�ew n avell , CODIl. 
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Cullege, N. Y.  Contained In SCIENTIFIC AMERICAN 
SUPPL>:M"NT No. 1 O � .  PrIce 10  cents. To be had at 
this office and of all newsdealers. 

R OCK D R I L L I N G  M ACH I N ES 
A N D  

A I R  C O M P R E SS O RS .  
of every��!!!�! M A N U FA C T U R E D  BY BUR LE I CHRoCKO R l l l  C O  

SE ND FOR PAMPHLE T .  F I T CH B U R G  J'YI A S S .  ��e;::���c. ICE AT 8 •.  00 PER TON. 

Po R T L A N  D e E M E N  T , The P ICTET �JlU�l�IAL ICE CO�, I Jy�Jk<\'�J:p�r fr�!����n':!��R�!� (�l�: 
ROMAN & KEENE'S. For Walks. Cisterns. Founda- Room 51, Coal and Iron Exchanlle, P. O. Box 3083, N. ' .  LIEI<. Illustrated with 9S engravings. A plain, com­
�iOnBt Stables,Cellars,Brldges,Rcservoirs, Breweries, etc. f �rehen8ive Treatise, explaining the Anatomy of the 
Remit 25 cents postage stamp. for Practical Treatise on Pyrometers. ���n:,

h�:iln�I ... �e�pe�, J!)ye ; the Phenomena of Vision, und the Reflection. 
Cements. S. L. MElteHANT & Co., 53 Broadway N. Y. Refraction, and Dispersion of Light ; the Ophthalmo 
-------------:.--.-----=..:'--- BOlleUi!*�ySW�rk{j�iA;�f��o?eIl�}.��f:�rurer, �g: :::g §�o�"sig�is':tt'l: ¥�:P,.'{,�l�n���i����'rea�J Every Man ��,:!t. U9 Broadway, N. Y. Astigmatism ; Manufacture of S'}ectac1es.i Colored 
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Prl' nte r I ' .tamps. KELSEY & Co. Such a. Woodworth Planing, Tonguing, and Grooving and Cones ; the Retina Magnified; ' How the Eye adjusts 
Meriden. Conn I itself to distance. DOUble Convex, Plano-convex, Con .. 
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Srlri..�06g�:ter. Mass. scopes. Their iJse l' how disease Is detected, with the. Healthy and the D seased Retina Illustrated. Louch­

DAVID W. POND, Worcester, Mass. Small Tools of all kinds ; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. Castings of Small 
Lathes, Engines, Slide Rests, etc Catalogues free. PARENTS, GIV�] YOUR CHILDREN A '1'RADE. The Uoonxow & WIGHT.MAX. 176 Wash'n St., Boston. Mass. Engraver's Model Ca.binet free for stamp. 
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How Quartz Crystals are cut for Lenses. The Manu­
facture of Optical Glass. U Pebbles " condemned. Cup, 
Bali , Lathe, and other Tools for Making Lenses Ulus­
tlated, and Practical Directions. The various kinds of 
Lenses ; Blcyllndrlcal and Prismatic Lenses. Colored 

SAVE 10 TO 20 PER (;ENT. 
THE CHALMERS·SPENCE VO., Foot Eaat 9th St., New York. 11)'!'�llnlll;lllij;tIJ;J"�i i 

The only Machines giving a solid core showing exuct nature of rocks pa�sed throullh. I 
THE  AME R I CAN D IAMO N D  ROCK  BOR I N G  CO .  S E N D  F O R  PAM P H LET N E W  Y O R K  

P R I G H T O R I L L -S tl��� (:: 
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Steel Oastings, 
BW J I HNS' From J( to 10,000 Ibs. weight, true to pattern, spund and . solid, of une\lualed strength, toughness and durability. 

• • A.:lJ���������������it/��:gw:!t�c'.',la�":t-!.'i�I[.t *_ •• r..o& �ESTER STEEL CASTINGS Co., Evelina St., Pbfia, Pa. 

LIQUID PAl ITS, R�nFIIII, BDI�ER �OYERI1I8S, Woodward Steam PnmDs and ·Fire En�ines . Steam Packing, Sheathings, Fire Prool Coatings, Cements. G M WOODWARD SEND FOR SAMPLE�. I L,LU�TRATED PAMPH LET AND PRICE LIST. 7'6 and is Cenuoe �tl'eet, Ne� York. H. W .JOHNS M F G CO. ,  87 MAIDEN LAN E, N.Y. Send for catalogue and price list. 

THE PROPERTIES OF IRON AND SPARE THE CROTON AND SAVE THE COST. 
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WESTON DYNAMO ·ElECTR I C  MACH I N E  C O  

Steam Engines, Boilers 
AND CIRCULAR SAW MILLS. 
Special indllOelatlly OD Bollen to Bngine Builde.... ....ll .tzlI from 10 to 60 H. P. carried in .took. Prompt. .htpmeDt..s .. tpIClal\J. Bend for oatalope. 

Erie ��b:��� ':ork8, 
i6 Courtlandt /st .• N. lI'. 

Hol ly's Improved Water Works. 
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LEFFEL WATER WHEELS. mi:l��l'D'�:':.��
c�f i:lt"���S���I��:' series. To be had 

With recent improvements. 

Prices Greatly Beduced. 
7000 in successful operation . 

I'IlI'I NZW PAKPRLZ'1' rOB 
Sent free to those 

James Leffel k Co. , 
Springfield, O. 

log Liberty St. , N. Y. City. 

OTIS' SAFETY H?lSTING 
Machmery. 

OTIS BROS . & CO . ,  No. 848 Droadway, New York. 

SURE REMEDY FOR BALDNESS. Pr8ICrlptiOD Free to aoJ' person 
who wlll agree to pay 'I, when a. �::r��' ���:s cu::��:;::n-llr� 

- �"' .. .  and ShaDed DIamond Carbon Points, indispensable for 
T� lilmery Wheels Grindstones, Hardened Steel 
and Paper Calendar Rohers, Drilling,,1'laning, Moulding and Sawtng Stone. J. DICKINSON, ... Nassau St., N. Y .  

ESTA.BLI8RED 18U. 
JOSEPH C. TODD, 
E�GINEER and MACHINIST. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boiler., 
etc. I al�o manufacture Baxter's New I'ortable Engine 
of 1877 • Can be s(!cn in operation a .. my store. A ODe 
horse-power portable en�ei complde, '125 ; two horse-g���:p��, :;�. a�a:uta�tu�J
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S. C. TODD, 
10 Barclay St., New York, or PatersoD, N. l. 

BAXTER 8100 1 HORSE ENGINE OF 1S" . 
For State Rights to manufacture above, apply to 

A. VAN WINKLE, Newark, N. J, 
THE 

J citutifit �mtd,au. 
The Most Popular SelentUle Paper In the World. 

THIRTY·THIRD YEAR. 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number cont.alns six­
teen pages of usefni Informat.ion, and a large number of 
orlginal engravings of new inventions and discoveries, 
representing Engineering Works, Steam �lachinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi­
tecture, AKricu]ture, Horticulture, Natura1 History, etc. 

PRATT & WHITNEY CO. ,  DROP HAMMERS. 
HARTFORD, CONN., K.r1,it�If��� ��I��
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D.fl�l'ftl1l 
A l l  Classes of Renders find In THE SCIENTIFIC 

AMERICA" a popular resume of the best scientific in­
formation of the day ; and it Is the aim of the publishers 
to present it In an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every community where It circulates. 

C O N D I T. H A N S O N  & VA N  WI N K r E  
S(}/pA/jPnt5 NEM'ARK,N,.T. 

ENgLISH AGENCY, 18 Caroline Street, Birmingham. 

ANY LAllY or Gent that sends us their ad-
dress will receive something 
of great value free, by mall. 
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USE WILHIDE' S NOISELESS. SELF· 
Setting Rat and Mouse Traps. Caught 19 rats one hour, 
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��� and County Rights for sale. Circu-

J, T. WILHIDE & BRO., York Road, Ca.rroll Co., Md. 

v \llillll\\lll\ill'Jll CARY & M O E N It ' 
STEEL W I RE O fl'\, DESCR I PTI ON (0/,-, • 
234- w 29 5T EVER & STEEL SPRI NGs. � E� �ORr e ,lY; 

" The 1876 Injector. " 
'SImple, 
valves. 

Durable. and Reliable. Requires no special 
Send for Illustrated circular. W:U. tSEL LER� & CO., Phila. -----

60 Chromo 11M PilrfUjDed Cards [no 3 .lIke]. Name in 
Gold IU1d Jet,1UC. CLINTQN BROS., ClinwnvWe, Ct. 

Make Specialties 01' DRILLtS, BOLT VUTTERtS, &c., &c., &c. 

B
ARNES' J"OOT POWER MA­

CHINERY. 1 3  Di1ferent machines with which 
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rsM�:�!:>:!d ro�:::S In miscellaneous work can 
compete as to QUA.LITY AND 
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MACHINES SENT ON TRIAL. 

Say where you read this, and ��nd for catalogue and prices. 
W. F. & JOHN BARNES, 

Rockford, Winnebago Co., lll . 

American Standard Gan�e and Tool Works, 
PHILADEI,PHIA, u. S. A .  fI,::a:::d ��::f����\l1�(t'll'��I�il�!�JtIAP�e��:�re 

Blade Reamers, Patent Tool Holders, Lathe 
Drivers. 

JOHN RICHARDS & VO •• 22d and Wood Streets, 7 Blac!..dnrs Street, 
Philadelphia. · Manchester, Eng. 

THE UNION mON MILLS. Pittsbnrgh, Pa. , Manu· 
facturers of Improved wrought iron Beams and Girders (patented). . 
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complete, for any specific structure,so that the dill'erence 
In cost may at once be ascertained. Address CARNEGIE, BROS. & CO., P1ttsbUl'l!h, Pa. 
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SUPPLEMENTS 1 49, 1�0. PrIce 10 cent. each. 

Terms of Sllbscriplioll .-One copy of THE SCIEN­
TIFIC AMERICA X will be sent for one year-52 numbers­
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of t b l'ce dollars and t"renlY 
cents by the publishers ; six months, $1.60 ; three 
months, '1.00. 

Clubs.-One cxtrn copy of THEScmNTIFIcAMERI­
CAN wilI be supplied gratis jor every club oj jl1 .. subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid . 

One copy of THE SCIEXTIFIC AMERICAN and one copy 
of THE SCIE"TIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dolla ... by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed Inside of envelopes, 
securely sealed, atttio correctly addressed, seldom goes 
astray, but is at the BC:lder's risk. Address all letters 
::.nu make oJl orders, drafts; etc . ,  payable to 

M U N tJ C!. CO., 
37 Park R ow, P;!ew York. 

To l,'oreigll Sllbscribers.-Under the facilities of 
the Postal Union, the Scn�xTIFIC Al\IEIUCAN is now sent 
by post direct from New York, with regularity, to suberrlb­
ers In Great Britain, India, Australill, and all other 
British colonies ;  to France, Austria, Belgtum, Germany, 
Russia, and all other European States ; Japan, Brazil . 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
$4, gold, for SCIEXTIFIC AMERICA X, 1 year i '9, gold, for 
both SCIENTIFIC A"ERICA" and SUPI'J.EMENT for 1 
year. This Includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 31 Park 
Ron', No .. York. 

THE "  Scientific Amer.jcan" Is printed with CHAE.  E�EU JOHNSON & CO. 's INK. Tenth and Lom· 
bard Sts., Philadelphia, and /i9 Gold St., New York. 
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