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$ citutific _�lUttitau. 
THE UTILIZATION OF KNOWLEDGE. 

It is a suggestive circumstance-suggestive to young in­
ventors at least, and encouraging withal-that the very first 
manifestation of electric action observed by men, namely, 
the attraction which an electrified body has for light objects, 
is the last to be signally utilized in tbe arts ; and tbat, too, not 
in some new or original art by some learned investigator in 
electrical science, but by a couple of boys, and in an indus­
try w bich is as old as ci vilization. 

The development of wbat is called frictional electricity by 
lightly rubbing a poor conductor, like amber, wax, glas�, or 
hard rubber, by anotber like silk or fur, is and long has been 
an initial experiment in all courses of electrical instruction. 
It is the earl iest experiment made by 01' for tbe student ;  and 
one of the substances commonly mentioned as well suited to 
exhibit the phenomena of electrical attraction and repulsion 
is bran. 

The desirability of some more effective means of sepa­
rating bran from flour has been recognized by millers, 
doubtless, from time immemorial .  Latterly the desire has 
been very strongly felt. As shown in last week's issue of tbis 
paper, friction al electricity satisfies the requirements of the 
case absolutely and with singular economy and simplicity 
of apparatus. Tbat its availability should have waited so 
long for recognition is l ittle less than marvelous, since multi· 
tudes of millers bave been as familiar with the property of 
electricity now utilized as with the needs of the flour mill. 

Why was the electrical bran separator never invented 
before? 

Wbile it may not be possible to give a specific answer to 
this question, i t  is still possible to discover causes which must 
have contributed materially to keep the now so obvious ap­
plication of electricity from heing made earlier. Cbief of 
these, it is safe to say, is the non-suggestiveness of familiar 
knowledge. Men are apt always to overlook the means whicb 
lie nearest at band aud seek assistance from afar. Wben a 
new discovery is made in science scores of practical men 
stand ready to consider wbether it can be put to useful pur­
pose. 

Tbe possibilities of any old truth they are apt to 
assume to bave been already explored, forgetting that it is 
but a little while since the utilization of knowledge became 
the occupation of any considerable class of men, and that 
new developments in the arts are now constantly opening 
up opportunities for applying old knowledge-often know· 
ledge which previously gave no promise of utility. 

Thus, while the newly discovered phases of electrical action 
-electro-magnetism, thermic electricity, galvanic action, 
dynamo-electric energy, and the rest-have become influential 
factors in tbe arts, frictional electricity has lain neglected, 
every one tacitly assuming that its possible utilizations must 
already have been worked out. 

The moral to the young investigator, who would like to be 
an inventor, is plain. Do not wait to acquire a large store 
of knowledge before you begin to seek original applications 
for it. As each new fact or phenomenon comes within the 
range of your investigation be sure to consider its possible 
utilization. Think how it may be practically applied. Use 
it as a factor of invention, and follow it, if you can , through 
tbe range of its present applications. You will find again 
and again tbat your inventions have been anticipated by 
otbers ; but tbat should not be a source of discouragement. 
Invention is tbe best school for the inventor. The ability to 
in vent grows with the practice. Great inventions are never 
tbe first fruits of a mind unpracticed in the art, and our Price 10 cents. For sale by all newsdealers. 
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words, seeking n ovel and useful applicat ions for the know­
ledge gained, should go hand in hand with acquisition. The 
apparent progress will not be so rapid, may be, as by the 
method of cramming, but it will be real and not liabl e to 
backslidings, while the possible profit of it will be incom· 
parably greater. 

[APRIL 16, 1881. 
',CHE AMERICAN FISH CULTURISTS' CONVENTION. 

The tentb annual meeting of the American Fish Cultur­
ists' Association was held in tbis city during tlte last days 
of March. A large number of the representative students 
of the finny tribes, fish breeders, and dealers, were present, 
and several valuable papers were read. 

The fir8t communication was from the vice· president of 
tbe association, Mr. George ShE'pard Page, now ill England, 
with special reference to the possible in troduction of Ameri­
can sbad in English waters. The present head of the British 
Fish Commission, Professor Huxley, is much interested in 
the project. 

A practical paper on fish culture in this State, by the Su­
perintendent of the New York State Hatcbery, Mr. Seth 
Green , discussed at some length tbe question of bybridiza. 
tion. An account was given of experiments in tbat direc­
tion made at Caledonia, particularly with brook trout and 
California salmon, the results being very encouraging. 

A paper by Mr. H. D. McGovern, of Brooklyn, recount­
ed experiments on carp in New York waters, dwelling at 
some length upon tbe capacity of these fish to endure cold 
weather in shallow water. Professor Goode stated in tbe 
subsequent discussion that carp are best adapted to Southern 
waters. 

A valuable paper, by Dr. T. II. Bean , was entitled" A 
Contribution to the Biography of the Commercial Cod of 
Alaska." The true cod, tomcod, polar cod, poll()ck, and 
halibut, are found in profusion, and of good size, ll{mr many 
parts of the Alaska shores, and are sure to become of great 
commercial value. 

In ,. Epochs in the History of Fish Culture," Professor 
Goode gave a chron ologi cal record of the changes and dis­
coveries in fish culture from its beginning in Germany in 
1741. Fish culture began in France in 1820; in England in 
1832; in the United States in 1853. 

Thursday's work comprised the readi ng and discussion of 
several important papers and tbe election of officers, as 
follows : President, Robert B. Roosevelt ; Vice-president, 
George Sbepard Page; Treasurer, Eugene G. Blackford ; 
Corresponding Secretary, Barnet Phillips ;  Recordillg Secre­
tary, James Annin, Jr. ; Executive Committee: Frederick 
1\IIather, of Newark ; Professor G. Browne Goode, of Wash­
ington; Samuel 'Vilmot, of Ottawa, Ont. ; Benjamin 'Vest, 
of New York; Thomas B. Ferguson , of Baltimore ; James 
Benkard, of New York; amI John B. Morgan, of Brooklyn. 

A statement, compiled by G. M. Lampheare, gave thp 
amount of the various kinds of fish received in the whole­
sale markets of New York from March 1,1880, to January 
1, 1881. The value of last year's supply of fisb in tbis city 
was given at $3,339,827. 

Papers were read by Mr. Frederick Mather on .. Fish Liv­
ing in both Fresh and Salt Water," an d by James Annin, 
Jr. , giving his experi ence witb "Poachers, " at tbe Cale · 
donia trout ponds, the mOb, miscbievous being kingfisbers, 
herons, bitterns, muskrats, and minks. A paper by Pro· 
fessor Goode, entitled " Ligbt in Europe on the Eel Ques. 
tion." led to a considerable discussion of the spawning hab­
its of E uropean alld American eels, which appear to differ 
materially. The l ast paper was an el aborate one by Pro­
fessor W. O. Atwater, on "Food Properties of Fisb," the 
more important facts of whicb will be given elsewhere. 

.j.�. 
PIGS AND BABIES. 

It is a pity that babies have no market valne. 
For some years the Agricultural Department has he en 

trying to impress upon the western hog raisers the need of 
more carefully guarding against contagious diseases among 
swine,  and to prove the need of such care, tbe department 
bas taken pains to gather much statistical information with 
regard to the losses entailed by hog cbolera and other 
swinish diseases. 

For some reasons unexplained certain foreign commercial 
agents in this country have become greatly exercised over 
the untimely death of so many pigs, and have misused the 
in formation fUl'IJished by our statis tical authorities to create 
sometbing like a panic among pork dealers abroad, the os­
tensible fear being that public health may be grievously en­
dangered by the use of American pork, the real fear 
obviously being the loss of trade and profit through Ameri­
can competition. 

Tbe res'ult is that pigs have risen to the dignity of being 
the subject of interlJational dipl omatic correspondence. 

The annual loss of from six to sixteen per cent of the 
swine of a great State l ike Il l inois i s  nnquestionably a sad 
thing to contemplete, especially as the average weight of 
the dead animal appears, from the official tables, to be about 
100 pounds, showing that tbe most of tbe untimely dead are 
pigs, and too small for the pork barrel. 

Doubtless this swinish death rate migbt be, and ougbt to 
be, materially reduced. Doubtless, too, it will be reduced; 
for pigs have a market value and will grow to be salable 
hogs if kept in health, on the average, a year or so longer. 

When we think how much the pigs of the future will have 
cause to be tbankful for the present flurry in pork, and 
among pork dealers and statesmen, tracing thereto tbe 
greater care taken of their bealth and comfort, we can not 
but wish that it were possible to raise a corresponding ex­
citement about fhe physical wellbeing of babies. 

Last year there died in this city nearly 15,000 ebildren 
under five years of age-human pigs, so to Rpeak. To make 
the comparison strictly fair it would be necessary to take 
the dGaths of children under twelve or fifteen years of age. 
The percentage, however, is excessive enough wben we take 
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five years as the limit; and the fact that no one except the I A witness in the ligbterage business testified that tbe I specially designed to revive the now depressed "smaller 
bereaved parent pays much attention to these unreasonable' lighterage charge is one and a quarter cent per bushel for tradeR" of North Germany, tbis exhibition may offer some 
losse9 shows how unfortunate it is for tbe babies that they all points in tbe harbor. Out of tbis tbe lighter must pay attractions for American manufacturers of trade tools, im-
have no commerciai value. one-half cent for unloading. It is estimated that 8,OUO plements, and macbinery. 

We do not pitch upon the infant mortality of New York bushel� pay $100 for lighterage. After paying expenses .. , • , • 
for illustration becaw'e the figures are relatively excessive tbe lighter has left $20, less shortage, whicb is the cheapest The Jeannette Search ExpeditIon. 

here, but simply because they are handy, In some years terminal charge in the world. Lieutenant R. M. Berry has been ordered to command the 
thirty per cent of tbe deaths in this city are of children in .. , • , .. steamer Mary and Helen on tbe proposed Arctic expedition 
tbeir first year, and ten per cent more die in tbeir second THE INTERNATIONAL EXHIBITION OF ELECTRICITY AT in search of the Jeannette. He bas been furnisbed with It 
year. If tbe life of pigs, or lambs, or colts, or calves, was PARIS, 1881. list of the naval officers who have volunteered for this ser-
anything like as precarious, the newspapers would be full An important circular relative to the Exhibition has been vice, and he will have a cboice in the selection of the officers 
of discussions of causes and of means of prevention . When issued from tbe Department of State at 'Washington, under and crew. Lieutenant Berry commanded the Tigress in 
half the babies die before reaching maturity we talk of re- date of March 31. search of the missing members of tue Polaris crew. He is 
conciling ourselves to the dispensations of a mysterious It will be remembered that the late Congress failed to I a native of Kentucky, and is thirty-five years old. Among 
Providence I make any provision for the representation of the United the appliance� that will be added to the ship will be an ob-

The terrible and needless loss of life among children is States there , notwithstanding the public interest wbich servatoryballoon, from which it is expected a view of thirty 
not confined to our citips. The mortality is excessive through- must attach to such an Exhibition and tbe importance of miles can be had if it reaches the altitude of balloons sent 
out the country. The ignorance of people with regard to ' having this country properly represented, to say nothing of up in this climate. Bombs will be used in the progress of 
the proper care and feeding of cJ;tildren is simply appalling; I questions of international courtesy. the search to give sign of their pre�ence in the Arctic. The 
and the indifference commonly manifested with respect to i Accordingly the President has appointed an Honorary vesscl is not to winter in tbe Arctic  except to promote the 
the spread of infectious diseases among children, especially United States Commission to serve as the official channel of search for which she is sent out, nor then except in a secure 
in rural districts, is not unfrequentIy murderous. A man communication between American exuibitors and the French harbor; nor is she to remain more than one winter away 
living in a healthy country will take no discredit to himself General Commission at Paris. I from home. 
-w ill rather think himself a proper sul 'ject for sympathetic The com�ission thus appointed will consist of the Assist- ------.-.... , .... ,� .. ------
commiseration, when he confesses that he has buried five ant Secretary of State, as Acting Commi,sioner General ; Sabino Berthelot. 

out of six children or eight out of ten, If he were to have George Walker, Honorary Executive Commissioner; George This eminent naturalist, died November 22, 1880, at i::lanta 
no better "luck " with hi's colts and calves, his neighbors E. Gouraud and Charles R. Goodwin, Honorary Commis- Cruz de Teneriffe, at the advanced age of 867i years. He 
would probably organize, for the benefit of his stock, a local sioners. All communications in regard to the admission of retained in his old age the enjoyment of his intellectual 
society for the prevention of cruelty to animals, applications and requests for forms, and generally all corre- faculties, and only a few weeks before his decease had con-

Ignorance is criminal when it is associated with an assump- spondence in relation to tbe preparation and exhibition of tributed to the Revista de Canarias an extensive, learned, and 
tion of duty requiring knowledge and leads to loss of life; ,articles, should be addressed (postage paid) to the Acting I interesting paper upon the "Trees and Woods of the 
for example, wben a man, who lacks the knowledge essen·' U. S. Commissioner-Genera l . Correspondence for the I Canaries." Many of his redearches related to tbe advancement 
tial to the right management of an engine, pretends to be an American Commission in Paris should be addressed to Mr. of the Fortunate Isles, where he lived for about sixty years. 
engineer, and through incompetence brings ou an explosion . George Walker, Executive Commissioner of the United In the early part of his life he was the director of the 
in which some one is killed. : States, U. S. C,msulate-Genernl, Paris, France. celebrated Botanical Garden of Orotava. In 1828, in conjunc-

The assumption of parental duties without an effort to: Exhibitors will have to bear all expenses of packing, ship- tion with the celebrated naturalist, Phillip Barker Webb, 
discover the proper care of infancy, now the usual custom ping, and transportation of exbibits, delivering them at the and others, be was engaged in the production of that splen­
among us, is as likely to be fatal as to undertake ignorantly Palace of the Champs-Ely sees between July 1 and August did series of works, the "Natural History of the Canary 
the care of a steam engine; and we trust the time will come 1, the latter dat e being set for the opening of the Exhibi- Islands." Not least among the treasures of the Astor Li­
when it will be popularly recognized as quite as criminal. tion, which will continue till November 15. brary, in this ctiy, are the six large quarto volumes, under 
That good time for babies would not have been delayed until: There will be no charge for space or flooring, and but a I the title just named, full of beautiful drawings, many of 
now if they had been, like pigs, a factor of commerce. I limited charge will be made for motive power. Exhibitors them colored. These books give some idea of tbe vast 

If there are SD many children that half of them require to will have to defray all expenses of installation and immedi- amount of careful labor which M. Berthelot and his admir­
be killed to give opportunity to the rest, the killing ought , ate care of their exhibits. Favorable provision is made for able coadjutor, Webb, expended upon that remarkable task. 
at least, to be done with discretion, picking out the least the protection from piracy of all inventions or deSigns cap- Our limited space prevents a notice of the many other im-
desirable specimens for that fate, as we do with kittens, To able of being patented. portant scientific labors in which M. Berthelot was engaged. 
lose half, and that at haphazard, is as uneconomical as it is The time for receiving applications has been extended to He was Consul of France, Member of the l.Jegion of 
morally intolerable. May 15, and to insure seasonable transmission applications Honor, an officer of the French Academy, Member of the 

.. , • , .. should be sent to the Departm�nt of State, at Washington, Society of N atllral Sciences and Geology, and of all the prin-
not later than April 20. cipal scientific societies of tbe Canaries and of Europe. He 

CHARGES FOR HANDLING GRAIN IN NEW YORK HARBOR. An International Congress of Electricians will be held in was a clear, accurate, and able writer. His life was a most 
The investigation by the Assembly Canal Committee of connection with the Exhibition , commencing Sept. 15, in useful one. In his adopted home, TenerifIe, he was greatly 

the method and cost of handling grain for shipment in this the Trocadero Palace. 
. 

beloved. His memory will long be cherished as a benefac-
city brings out some facts of general interest. The great The Congress and the Exhibition cannot fail to draw to tor 
elevator business is the growth of recent years. In 1860 there Paris the representative i .,veHtigators and inventors in elec- 4 , • , • 
were no floating elevators and but two or three,warehouse trical science and art the world over, as well as their most The Earl oC Calthne�8. 

elevators, which charged 10c. a hundred for trimming, their important and instructive inventions and apparatus. James Sinclair, F,RS., Earl of Caithness, who died sud-
�torage busine�,3 furnishing their profits. In 1861 the ware- It is to be hoped that the United States, which have con- denly in this city, March 28, was a man of considerable sci­
house elevatord charged one-quarter cent a bushel, the I t ributed so much to  the recent pro"ress of the teleo-raph the entific ability and withal an inventor who had reaSOR to be 

• ;:::, , b '  I • fl�aters three-Clghths cent. The next ,change was three- telephone, the perfection and utilization of the electric proud of bis attamments . His principal invention was the 
eIghths cent for the former and �ne-half cent for t�e lat- light, and other practical applications of electricity will be sbip's compass which bears his name. The Caitbness gravi-
ter ; then one-half cent and five-mghths cent respectIvely; I adequately represented. tating compass is one of the steadiest known to navigators, 
then five-eighths cent and three-quarters cent. Then the 

I
' .. ,., .. and is widely used. He perfected a steam motor for ma-

charge was made tbree-quarters cent for both for the sake cadamized roads, acting as his own engine· driver when 
of uniformity. In 1875, in consequence of the reduction of AN INVENTION WANTED VOR UTILIZING FLAX testing it. He also invented and patented a tape loom by 
canal t olls, the rates were reduced to one-half cent a bushel, . . 

RE�� . 
. . which the weaver was enabled to stop any one of the shut-

where they remain with occasional rebates. Anotber half The rapId mcrease of flax ralsmg 1D the west, partICularly tIes without stopping the loom. This invention was pro-
cent per bushel is charged for weighing. If the grain is in Minnesota, has made the disposition of the residue of the I

nounced unpractical at first, but after a short trial in a Lan­
blown and screened for preservation, the charge is one- ?Iant, after the separatio� of the fiber,a matter of .considerable cashire factory, it was found to answer the purpose better 
quarter cent additional, but last year only a small quantity mter.est. The bulk of tbls ro�gh wood� matter IS very large; tban the o;d device, and has >ince been universally adopted 
of grain was blown. The charge for stowing the grain is and m a country where fuel IS scarce It would be of great in the manufacturing centers of North England. 
from $7 to $8 per 1,000 bushels. The grain storage capacity benefit to the cultivat�rs of flax if :he flax br�kings could. Of late years the Earl has t raveled largely in this country 
of Brooklyn is 16,50il,000, and in New York at the New York by pressure or otl�erwIse, be made mto a substItute f�r fire- and Europe, has written somewhat, and delivered many sci­
Central Elevator 2,500,000. The great elevators at Jersey wood, We are mformed that the stoves mostly muse entificlectures. 
City add several millions to tbe storage capacity of this port. among tbe Minnesota eultivators of flax are made of Dutch .. j., • 
'l'he charge for elevating includes ten days' free storage. tiles. The question is whether the flax refuse can be eco- Colonel E. A. Roberts. 

About 3,000 bushels can be elevated i n  an hour. nomically compressed for nse in such stoves. The problem I Colonel E. A. Roberts, the inventor and patentee of the 
The charges in New York are less than in Chicago, St. would seem to be worth consi dering by i nventors, as we are successful torpedo for oil wells, died after a hrief illness, in 

Louis, Detroit, Buffalo, Toledo, Baltimore, Boston, and assured that a simple machine for the purpose would find a Titusville, Pennsylvania. Colonel Roberts was a man of 
Philadelphia. There is no practice of charging shortage on ready sale among tbe flax growers, ��d i.t could probably great enterprise as well as ingenuity, and had much to do 
our canal boats. Our weighers are accurate, and weigh be profitably .adapted also to the utilIzatIon of other waste with the development of the Pennsylvania oil region, 

eloser than in any other city , They do not charge a short- I fibrous ma�eflals. . 4 , • , .. 
age whether there is sbortage or not. Experience shows' . If any 01 ?ur readers has such a .machme to �ell or feels Carl \Veyprecht. 

that there is always a sbortage of about balf a bushel to d!sp�sed to .mvent .one he may find �t worth whIle to .c,
om- Carl Weyprecht, the AustrIan Arctic explorer, died at 

every 1,000. The average shortage at a Brooklyn warehouse mumcate WIth our mformant, the edItor of the llfennomhsclw Vienna, March 29. Weyprecht and Julius Payer were joint 
last year was about four bushels to 8,000. Rundschau, Elkhart, Indiana. commanders of the Austro-Hungarian Expedition in tbe 

The charge for storage after ten days is a quarter cent .. ,., • I "TegetthofI, " which discovered Franz Josef Land after 
per bushel. In Baltimore, Boston, and Philadelphia it is Another InternatIonal Exhibition. months of drifting with an ice floe, in which the Tegetthoff 
three-eighths cent. There are about nineteen storage ele- An International ExhIbition of power and work ma- was abandoned in August, 1874. 
vators in New York and Brooklyn, and about forty floaters. cbinery for trades and dairy purposes is to be held in 4 ,., • 
During a large portion of the year, one-half of these could Altona, near Hamburg, North Germany, from August 18 to THE fire which occurred'in the works of J. A. Fay & Co., 
do the business, The stationary elevators in 1880 elevated October 17, 188t. The object of tbe exhibition is chiefly of Cincinnati, on the morning of the 6th ult. , proved to be 
about 48,000,000 bushels. i tbe improvement and developmen t of the smaller trades and i l�ss disastr0u.s than at first ,supposed. �be large Corliss en-

Another witness who had been in the storage and elevator I the daIrY, It will consist of four groups : 1. Power ma- I gme and bOiler, t he n ew four story brIck shop. over one 
b�si�ess for thirty years estImated that from eight to twelve I chines for trades; II. Work machines and tools for I hund:ed and fifty feet long, and portions of another large 
mIllIOn dollars IS invested in Rtorage elevators and about five· trades; Ill. Products of trades man ufactured by th

.
e ma- I

, bUI�dmg were saved. I? .order to meet th�. 
emergency oc­

millions m floatmg elevators. That IS exclUSIve of the rail· chines and tools of 1. and II,; and IV. Machines and Imple- caslOned by the fire addItIonal factory faCIlItIes have been 
road elevators. One-half the grain goes through the railroad ments for dairies. The awards will be medals of silver and securfld which give a capacity to work four hundred men. 
elevators. HIS stores and elevators are valued at from five bronze and honorable mentIOn. The chairman of the local We are informed that, should it be found  necessary in order 
10 SIX mIllion dollars, He elevated 5,300,000 bushels last. committee is H. C. Nothnagel, town deputy of Altona. to keep up with orders, a set of n ight and day workmen 
),ear, about one-third of which wali blown. He has a double ! Forms of applicat�on may be had at the offices of the com- will be employed. This company has com menced tbe erec­
elevator WhICh can discharge from 6,000 to 8,000 bushels an II mittee, Komgsstrass 116. Ground and wall rent for ex- [ tion

. 
of exten�ive buildmgs: wInch will be completed, 

hour. hibits range from two to ten marks a square meter. Though eqUIpped, and III operatIOn wIthm the next !Imety days. 
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NEW EMBROIDERING FRAME. I use of gas as a motive power was still in its infancy-which 

The annexed engraving represents an embroidering frame. was not a m atter for surprise, seeing that its in troduction 
which affords every convenience for needlework

. 

of this class , I for lighting pu rposes dated only from the commencement  of 
and is a l so very light and compact, and capable of being the present century. So early as the year 1794 a patent was 
folded into small compass for transportation or storage .  taken out in Engl and for producing an i nflammable vapor 
The invention consists of two pivoted crossed 
legs, having at their upper ends clamps of a pe­
culiar form holding horizon tal bars, which are 
di vided longitudinally to receive the canvas or 
other material upon which the work is to be 
done. Fig. 1 gi ves the general appearance of 
the frame, and sbows the mann er of using it. 
Fig. 2 is an end view of tbe upper portion of  the 
tal lIe, showing the ends of the bars, A, and the 
screw clamps, B,  fitted to the upper end of the 
leg and connected with its fellow on the opposite 
side by an extension rod , C, formed of two iron 
bars sliding together, one of them being provided 
with a series of n otches or teeth, which are en­
gaged by the short arm of a lever pivoted to the 
other. By means of th is device the two bars, A, 
which hold the canvas are pushed apart so as 
to strain the material sufficiently to work upon . 

The great advantage of this frame is that it 
will recei ve a fabric much larger than itself, in  
fact of a n y  size, and a port ion o f  it of suitable 
size to w ork on may be readily put under the 
proper tension .  In addition to this the matter 
of Shi fting the fabric is rendered very simple, it 
bei ng only neccssary to loosen four thumb screws, 
and thcn place the fabric in any desired position . 

This IIseful device is the invention of :Mr. C. 
E. Bentley, Nos. 39 and 41 East 13th St. , New 
York city. 

[APRIL 1 6, 1 88 1 .  
explosions, and also the n ecessity of the use of electricity for 
the explosion of the charges of gas and air with which it 
was worked. The latter objection had , however, now been 
overcome in more modern Illl gines by the employment of gas 
jets for the same purpose. 

Mr. Gall don then described the Otto and Lan­
gen gas engine, the ch ief improvemen t in which 
is, however, d ue to the compression before igni­
tion of t.he charge of mixed gas and air, by means 
of which It is found that a much larger propor­
tion 'If air can be employed than would form 
an explosive mixture at ordinary atmospheric 
pressures, and the force thus obtained is gradual 
and conti nuous, instead of sudden , resulting in 
an economy of gas and more regular working. 
Advantage has been taken of this discovery in 
several of the more recent de,dgned gas engines. 
The general principles of the O tto-which are 
now well known-were described, and its con­
sumption of gas stated to be at tbe rate of about 
21 cubic feet per horse power per hour, as com ­
pared with from 40 to 70 cubic feet with former 
engines. 

The author then pointed out that on account 
If the heat generated by the explosi ons in gas 

cngines. it was found .necessary to sUI'rou n d  t h e  
cylinders with water, and  that ad vantage had 
been taken of this i n  a gas engin e  called t he 
Eclipse, in which the water, i nstead of being 
allowed to escape when heated, was st ored in 

"'" a separate chamber, where it generated steam, 
which was used, together with the gas. to ass ist 
in working the engine. Attent ion was also drawn 
to the Bisschop gas engine, which is meritorious 

4 4' � .. chiefly on account of the small sizes in which it 
NEW PERFORATING MACHINE, is made, and which range from one-half man, or 

A si mple and effective machine for perfor- f! one-eighth horse power, upward. This engine, 
ating patterns for various purposes, such as although not comparat ively economical in its 
stamping textile fabrics for embroid ery, stencil - consumption of gas, was recommended, on ac-
ing designs for fresco and fret saw work, is coun t  of its simpl icity and small size, as avail-
shown in the ann exed engraving, the complete able for purposes to which it would otherwise 
machine  being shown i n  Fig. 1, and the perfor- be impossible to apply mechan ical power. 
at.ing pen beillg represented in deta i l in  the en Referring to comparisons which have been 
[arged section al view, Fig. 2. made between the cost of  working steam amI gas 

The machine, as will be noticed , is self-con- engines, the au t hor ohserved that the practice had 
tained, and the arm which carries 1he perforator gen erally been to take the total cost of working 
is jointed so that it may be moved with perfect in each case , including labor, and that, when this 
freedom in any direction over the face of the was done, the comparisons were invariably in 
table upon which the paper to be perforated BENTLEY'S EMBROIDERING FRAME, favor of gas engines ; but he pointed out that 
is laid, and at the same time the needle to held such estimates were liable to be misleading. As 
rigidly perpendicular, insuring a un iformity in the size and I force by exploding the spirits of tar or turpentine in closed a gas engine requires little or no attention , the resnlts 
d irection of the holes. This support renders it  perfectly I vessels. Between that date and the year 1860 various ot her of the  comparisons depend main ly upon the amount esti­

easy to control the guiding motion, as none of the weight is ! inventions were patented for oht aining motive power by the mated for labor for the steam engine w ith which the com­
supported by the hand. The vertical standard supports the explosion of various mixtures, gaseous and solid ; but all the parison is  made. With a small steam engine it w ould 
driving wheel, which revolves in a horizon tal plane, the descrip tions appeared to be somewhat obscure as to the na- , in most cases be unfair to est imate the whole time of one 
wheel being driven by a treadle throngh the medium of ture of the explosive compounds to be used, and the means attendant, while, as the size increased, the proportionate 
a straight lever and a strap attached to a bell -crank lever. for obtaining them. Carbnreted hydrogen,  a constituent of  cost of attendance w ould diminish . Inst ances were givcn 
The power of the driving wheel where estimates lJad been made 
i s  transferred to a small counter- showing steam engin es to be from 
shaft above the second joint of the tw ice to seven times more expen-
arm, and a belt  extends from a pul- If'iff,1 . s i ve  in working than gas engines ; 
ley on the countershaft to the crank 

� <r hut although such estimates had 
shaft of the perforator. The per- doubtless been made with every 
forating need le is act.uated by t h e  care, they o n l y  served t o  show that 
crank on this shaft, so t hat it 1'('- it was impossible to frame such 
ciprocates vertically with great ra- comparisons so as to be gen eral ly 
pidity. The guide or tube con · true. By comparing the costs of t he 
taining the needle carries an adjust · gaseous and solid fuels it was shown 
ahle rounded button, which rests that gas must nccessarily, both 
u pon the paper and regulates the  t.heoretically and practically, be 

distance the needle penetrates the more expensive than solid fuel . 

paper. The stroke is sufficient to When, however, the labor, wear and 
perforate 20 thicknesses. By mean s tear, and first cost were also COll-
of thi, simple an d ingenions me- sidered, the conclusion arrived at 
chanism the design is quickly made by the author was, that for engines 
in small perforations, through which of small sizes, gas would always 
the impression i s  made upon the be the most economical. E ven with 
textile or other substances by rub- larger engines, if the same economy 
bing in chalk, or by tbe use of sten- could not always be maintained , 

cil ink. All the parts are in ter- circumstances would, in many cases, 
changeable so tbat if worn they may render gas engines the most advan-
be easily replaced. tageous and convenient, particu-

Further information may be ob- larIy where an engine was required 
tained by addressing the inventor, for intermittent use. 
'Mr. C. E. Bentley, Nos. 39 and 41 • _ .  
East 13th st. , New York city. Artificial Vaccine LYlDph • 

• _ • The success of Pasteur in culti-
A RelDarkable Passage. vating the organic virus of chicken 

One of tbe qui ekest passages re- cholera in artificial solutions  has 
corded between England and the -- - - suggested a like plan for cultivating 
United States has just been accom- vaccine organisms. It is expected 
plished by the White Star Liner that vaccine lymph so produced 
Britannic. This steamer, which is BENTLEY'S PERFORATING MACHINE. will be free from possible taint of 
one of the finest vessels on the At- !leptic, syphilitic or other noxious 
lantic service, sailed from Quecnstown on Friday week at coal gas, was mentioned by some ; but it appeared tbat the '[ germs, which he lym pb may contain when taken from living 
4 :30 P.:M.,  and a1'l'ived at New York on the following idea of using coal gas, as manufactured for t ighting pur "  animals  or men. 
Friday morning at 2 :30 A. :M. , having com pleted the passage poses, for working engines, was first practically applied in 4 4 .  I • 
in six days and ten hours. the Lenoir gas engine, patented in 1800, and first intro· 'MOUNT BAKER, 'Vashington Territory, has shown slight 

4 4 . .  • duced to this  country at the Exhibition of 1862, where it symptoms of volcanic activ i ty for several years. An unmis-
Gas E n gines. attracted much attention . The general principle of the takable eruption is now in progress, causing some littl e con-

At a recent mpeting of the Society of Engineers , London , Lenoir engine was described, and it was pointed out that, sternation among the scattered settlers of that reglOn .  The 
a paper on the above subject wa$ read by :Mr. Charles Gan- among other defects of this engine, was the damage done to display of fire and smoke is said to be magnificent as seen 
don. In his opening remarks the author pointed out that the the working parts by the sudden and violent nature of the from Upper Sumas, about fifty miles distant. 
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THE MANUFACTURE OF HYDRAULIC AND STEAM SAFETY 

HOISTING MACHINERY. 

The most eligible building sites in our large cities now 
command almost fabulous prices. The figures paid for a 
small lot on which to erect a warehouse in some parts of 
this city are equal to a very respectable fortune. On this ac­
coun t  owners are generally putting up taller buildings, or 
changing those already erected, so as to give add itional 
stories above the roofs of old· time structures. Thus, in 
New York city and ROme of the other large business centers 
of the country, the available space for offices, etc. , is being 
doubled in a mannel· which would have been deemed entirely 
useless twenty years ago ; it being hardly a stretch of lan­
guage to say, as we now sometimes hear, that the city is 
being repeated in miniature in the clouds. And this has 
been made possible as a consequence of the introduction of 
improved elevators. By this means quick and convenient 
access is afforded to the several floors of a building, without 
calling for the loss of time and severe labor required to 
mount long fligh ts of  stairs. The devices by which this end 
has been attained are now represent ed by a complete system 
of machin ery, brought to its p resent state of a,bsolute safety, 
ease of operation, and thorough efficiency, tllrough a long 

Yonkers. for the manufacture of all that pertains to the residences, they furnish elevators and hoists for warehouses 
erection of standard hydraulic elevators, with safety hoist- and factories, furnaces and mines, windin g  engines for in­
ing machinery of every kind, furnishes the subject of our elined planes. screw and gear combination lifting powers, 
leading illustrations this week, in connecti on with which. with many special modifications of engines and appliances 
also, we give views of  three prominent structures, conspicu - to meet the demands for all kinds of  service. In this w ork 

SECTION OF ELEVATOR. 

course of close observation an d careful experiments. Acci­
dents entailing loss of life or making cripples were in form­
er years of frequent occurrrnce from the use of the common 
factory elevators, or hoists, which have been employed for 
generations.  When builders, therefore , in tlleir efforts to 
meet the modern demands, began to introduce passenger 
elevators in high edifices, it is not strange that they should 
have met with strong opposition . It was at first common to 
hear people say that they " would not trust their l ives " in 
them. Bu t  the ut·gent necessity for such facilities has called 
forth a corresponding activity on the part of inventors and 
manufacturers, and the result is that the old prejudices have 
been almost entirely eradicated, as their causes have been 
completely removed. The improvements made in response 
to th is demand have also been widely beneficial to the entire 
class of factory operatives, as e mployes now have no excuse 

ous even In N�w York for their archi tectural features, in 
which these elevators are employed-the Boreel and the Morse 
buildings (used mainly by banks, insurance companies, and 
for suites of offices) and the New York Post Office. 

The factory at Yonkers, a good i llustmtion of which is 
shown on the first page, occupies a ground space of 2':0 feet 
square. It is n early thirty years sincc the Messrs. Otis Bro­
thers commenced the manufacture of hoisting machinery, 
and they at an early day experienced the difficult ies so com­
monly met with in making i mprovements or getting uniform 
work where one has to depend upon varying degrees of 
skill and thoroughness, or insufficient appliances, in several 
different shops. They have, therefore, combined in this one 
establishment all. the facilities which their long experience 
has suggested as necessary in every department of the busi­
ness. Their workmen have been especially drilled in this 
specialty, they use no low-priced, poor quality materials, and 
all their productions  have that thorough adaptation of parts, 
careful adjustment, and uniform strength which have ob­
tained for the Otis elevators so large a share of popular favor 
thrcugh so many years. 

In the view given of the engine erecting room we have a 

for using the frail and dangerous hoisting machinery which NEW YORK POST OFFICE. 
was formerly the occasion of so much peril to life and lim b. 

Among those who first appreciated the i mportance of this representation of only one  of ten different rooms in which 
matter, and bent their  efforts to obtain a practical success, t.he work of this department of their business is carried on. 
were the members of the firm n ow constituting the pioneer The variety of the machine work called for is very great .  as,  
house in the business in  the United States . Messrs. Oti� beside the numerous differen t constructions of h ydraulic and 
Brothers & Co. , of New York. Their establishment at : steam elevatorH for hotels, offiees, mercantile buildings, and 

they endeavor to make each piece of every machine a dupli­
cate of the corresponding piece in all similar macllines, so 
that when a particular part may need replacing from wear 
or inj ury no delay or trouble need occur. So thorough, 
however. is the workmansh i p, so well adapted the strength 
of the different parts to do the work required of them, and 
with so l it tle friction, that the instances are comparatively 
few where an elevator needs any repairs in the first five 
years, while maIlY of them run for a much longer period in 
as good condition a� when first started. 

The test ing room, shown at the bottom of the page, gives 
a view of the operations in a department of the utmost im­
portance as affects both the �afety and durability of all kinds 
of hydraulic hoisting machinery. All the pipes and cy lin­
ders are here subjected to a hydraulic pressure of much 
greater .severity than they will ever be called upon to bear in 
actual use, and the gates and valves are carefully tried to see 
that they fit accurately and work smoo thly and with pre-
CISIOn. None of the machinery furnished by the firm is ever 
allowed to leave the establishment until it has passed this 
ordeal. 

The principle on which the hyd raulic elevator is operated 

, will be readily understood from the section plan herewith.  

I , 

HOTEL ELEVATOR. 

The carriage is suspended by w ire ropes, four or sIx in 
n umber, which pass over a fixed pulley above the highest 
point of the lift, and thence under a pulley connected with 
the piston rod of an upright cylinder, w ith which is a 
weighted block ; the ends of the wire ropes are permanen tly 
attached at as high a point as the fixed pulley, but he weight 
of the car is  ahout evenly balanced by the weighted block 
and the piston. The power required to make the lift, and 
the ease w ith which the speed of the elevator is regulated, 
both ascending and descending, may be readily understood 
with a knowledge of the ;; implest principles of hydraulics. 
The piston being at the top of the upright cylinder, and the 
car at the bottom of the shaft, the pressure of the water on 
the top of the piston , either from a street main or a tank on 
the roof, forces the piston down and causes the car to rise, 
the water in the cylinder under the piston being allowed to 
flow out at the bottom at the exact rate which it enters at the 
top. In this way the air pressure, as wel l as the weight of a 
column of water of the diameter of the large cylinder, and 
as high as the tank on the roof, or its equivalent in the head 
from which it is supplied , is exerted in lifting the load. The 
cylinder, however, is always full of water, the escape valve 
at the bottom being open only when the piston is falling and 
the water coming in at the top ; when the car is going down 
and the piston ri sing the escape valve at the bottom is closed, 
and the water is simply forced thereby through a circulating 
pipe from the top of the cylinder into an open ing at thi" bot· 
tom, thus only being transferred from above to below the 
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piston, and the car and pir.ton cannot move any faster than I has proved a mo�t important adjnnct in this branch of their 
the gates and valves wiII allo w this flow to take place. These business, and it has now been in use for a sufficiently long 
valves can he fixed so that the speed at which the car is to , period to thoroughly demonstrate its practical usefulness. 
move can be exactly regulated, independent of the will of I These pulleys are now nsed on all the hoisting machines o E 
the operator in the car, who, by opening and closing them I the firm. 
with the hand rope, governs the running. As a further pro- I These elevators are now in daily use in most of the large 
vision, however, against too rapid movement, either ascend- I cities of the United States and Canada. They are at present 
ing or descending, a governor is run by the passage of the being put in three of the most notable structures just ap­
elevator which can be set so as to regulate the speed as de- proaching completion in New York city-the United 
sired, and the maximum speed desired by the proprietor can Bank building, corner of Wall street and Broad way, �he 
in no case be exceeded. London ,  Liverpool, and Globe edifice in William street near 

What this rate shall be is to some extent a matter of choice Wall, and the " Post " building in Beaver street, of which 
with users of the Otis hydraulic elevator, for while many George B. Post is the architect. They are to be fouud 
other machines are so made that they must be run slow, the in most of the recently erected prominent buildings de­
Otis elevators may be readilY " un as fast as 250 feet a minute, voted to public use, or for business offices, hotels, apart­
and everything work smoothly, without jar or friction. and ments, or private residences, as well as in factories and ware­
with no excessive wear on any of the parts. houses, and their simplicity, economy , and efficiency, united 

Of conrse, the size of the cylinder and the head under w ith the growing public conviction of their entire safety, 
which the water is supplied to it must determine the maxi- render it extremely probable that the field of their future 
mum load. The usual arrangement for passenger elevators use will be rapidly and greatly enlarged. 
is to bave the motion of the car only twice, or at most three The New York office of Messrs. Otis Brothers & Co. is at 
times that of the piston. This reduces the friction and t1::.e No. 348 Broadway. 
weal' t.o a very small item as compared with what it is when ------._IHlt-<._ .. _-----
the car is made to move from eight to twelve times as fast as Danger of LIghtning from Telephone ConnectIons. 

the piston,  as is the case in some of the elevators used. The The Cantonal Governme n t  of Zrlrich, having been applied 
cylinders are of cast iron, three-fourths of an inch thick, to by a telephone company for permission to fix the supports 
bored out true and smooth, and, from their upright position, of insulators on the tops of certain public buildings, applied 
they experience but slight weaF, and no lodging place is to Prof. Kleiner for an opinion. The following is a sum­
afforded for sand or gritty matter in the water to make trou- mary of the chief points in his report : 
ble with the packing. 1. The danger of lighthing in houses over which telephone 

No higher commendation, indeed, could be given for any wires are stretched is not increased, but lessened, if the total 
system of elevators than was awarded this machinery by a conductivity of a wire is approximately equal to that of a 
board of United States officers which reported in favor of lightning conductor. This condition is not always fulfilled 
their adoption in the Government buildings at Chicago. In under existing arrangements. It may be insured by very 
t.heir report they sa.y : simple arrangements, such as the introduction of a special 

" One source of accidents, which we are told are the most wire for the conduction of lightning wherever the num bel' of 
frequent in elevators with the usual steam-hoisting drums, . wires of two millimeters in thickness running in the same 
and are very dangerous, is the holding up of the car wh ile direction is less than sixty. This should be insisted upon i n  
descending, caused by obstruction s which may be accidentally all cases. Single connections running along the bouses should 
placed so as to project beyond the floors at the doors of exit, be stronger than at present-as least as strong as telegraph 
perhaps temporarily holding the car up while the engine con- wires. 
tinues to ruu,  thereby unwinding the ropes until they become : 2. As the propertiee of a telephonic plexus for attracting 
slack, leaving the car entirely without their support ; then, . and conducting lightning extend over far wider tracts 
of course, when the temporary obstruction yields, the car than those of a lightning rod, a strict regulation of their 
must fall. Such an accident cannot possi bly occur with the make and condition is necessary. 
Otis machine, as the piston in th e hydraulic cylinder is in The use of telephones should be suspended during 
such cases held in position by tbe solid column of water thunderstorms.-Neue Zurich Zeitung. 
above and below it ; consequently the ropes are kept per- .. . . I • 
fectly tight under strain, and no motion of the car can take THE REESE FUSION DISK. 

place until the car is released from the obstruction. No A few weeks ago we referred to a letter published in L I  
water can escape when the valve is set to no w  the car to Nature, and written hy Mr. Jacob Reese, on the subject of 
descend, so the car must be held ; and, when allowed to his so·called fusion disk. This letter, it will be remem­
move, can only descend as fast as the water can pass through . bered, contained detailed statements of the alleged remark­
the pipes and valves. If the • shipper ' or starting rope I able phenomena attending the severance of a bar. 'l'he in­
breaks or becomes detached so that the valves cannot be I ventor maintained that when a circumferential velocity of 
closed by the operator in the car, the piston ean only descend ) 25,000 feet per minute was given to the disk, and the bar to 
to the lower part of the cylinder, raisin g  the Cdr to the top ' be severed was brought into close proximity, but not in COll­
of the lift, where it will be held safely until the rope can be tact, with the edge of the disk, a narrow groove was fused 
readjusted or the valve be opened by hand. For the same in tbe bar, which rapidly deepened, and ultimately divided 
reason the'car caDllOt by any means be raised too high. " it, but the melted metal was cold, would not bul'll the fin-

The factor of safety in these elevators, and this is the first gers, discolor paper, etc. The theory set forth was that the 
condition in all devices of this class, seems to be so large that particles of air in proximity to the disk were propelled with 
no accident can po�sibly happen for which the machinery a " melting velocity ," and that in this way tbe bar wad 
will be at fault. One of the most approved forms of safety severed. We suggested that-giving all credit for sill eerity 
catches is provided, and the number of cables is many times -Mr. Reese was mistaken as to tbe action of the disk, and 
greater tha.n are actually needed. There are no eogs, racks, that it was nothing more or less than an ordinary cold saw, 
belts, or shafts liable to fracture, and the power is exerted 
in a direct up and down motion. The economy of the sys­
tem is also well shown by the operation of the four elevators I 
used in the Boreel Building, where the constant flow of busi- I 
ness in its 150 offices makes the crowds in its halls and cor- ' 
ridors often equal to those on the Broadway sidewalks. A 
pump in the basement keeps a 4,000 gallon tank on the roof 
supplied with the water necessary to run all these elevators, 
and a similar tank at the bottom receives the discharge, the 
same water being used over and over again, with scarcely a 
perceptible loss from evaporation. It is believed that from 
80 to 90 per cent of the power of the water is actually uti­
lized in these machines, and their smooth and noiseless 
working certainly goes to show that the amount of friction except that the bar to be cut was rotated. Since writing 
has been reduced to a minimum. this note we have received a piece of steel cut with the ma-

Beside their hydraulic elevators the Messr�. Ot.is Brothers chine, and we annex an illustration of the work done, which 
have been for many years prominent in the manufacture of we think-unless Mr. Reese can offer some slltisfactory ex­
steam hoisting machinery, in which they have introduced planation-will prove conclusively the fallacy of  all that he 
many improvements, covered by a wide range of patents. has advanced in this respect, as well as the very w ild state-. 
Tbese machines, as they now offer them ,  represent the resnlts ment that hundreds of thousands of revolver chambers are 
of over twenty years' investigation and experience, and their finished off by it. The bar illustrated was cut in the man­
universal or factory elevator is to be found in nearly every ner prescribed by Mr. Reese, a nd witb one of the machines 
manufact.urin g  town in the country. They are provided he had supplied and received royalty for. It was .found 
with govern or attachment., cut gear and pinion, safety drum that until contact was esta.blished between the surfaces no  
grooved for wire rope, self-oiling loose pulleys and boxes, effect of any kind was produced ,  but tbat when the disk was 
safety ratchets. wire lifting and operatin g  rope�, with all kept in contact with the bar, the latter was cnt through in 
necessary chains and connections'. They do not recommend the rough manner shown in the drawing. NOlie of the pbe­
these machines as passenger elevators, giving the preference nomena so minutely described by Mr. Reese were present, 
to the hydraulic system for this purpose, but in factories and the purcHaser of the machine has been always unable to 
where a large amount of power is in constant use they are detect any indication of their existence. It will be noticed 
in great favor, and are employed for both freight and pas · that the characteristics of the severance are : a bU'lT around 
sengers. Where the only power needed in a building, how- the circumference of the bar, radial lines upon the cut face 
ever, is that which is required in running the elevator the produced by tbe hard contact of the disk, and a broken 
hyd:'aulic system is much cheaper, as a comparatively small tongue of metal with sharp edges drawn out from the cen· 
pump, working all the time, will keep the tank supplied, and . tel'. We shall be very glad to receive from Mr. Reese any 
the elevator can at any time by called upon to lift its maxi- j explanation he may have to offer on the subject, and to give 
mum load. Their self-oiling loose pulley, patented. in 1865, publicity to any well authenticated experiments which will 
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serve to refute the conclusion to w hich the illustrations we 
have given incontestably point .-Engineering. 

The Reese letter above mentioned was published in the 
SCENTIFIC AMERICAN of April 2. 1881, and an engraving 
of the Reese machine was given in our SUPPLEMENT, 
No. 260. 

The Keese Circular Saw. 
To the Edit01' of the &ientific American : 

Gentlemen, in your issue af April 2, I notice a very inter­
esting communication from the pen of Jacob Reese, Esq. , 
on the phenoillena of h is metal cutting disk, and after stat­
ing that a person may put his " hand in the stream of 
white and apparently molten sparks without being burned, 
and even white paper without discoloration, " etc. , while at 
the same time the sparks thrown into the atmosphere " more 
than five feet burn like a hot poker, " he calls upon 
French and German scientists to explain " so wonderful a 
phenomenon." It a ppears to me that it may be thus ex­
plained. The periphery of the disk traveling through space 
of 25, 250 feet per minute coming in close contact with a 
m etal bar traveling in an opposite direction creates heat by 
friction sufficient to ignite the oxygen of the atmosphere, 
which is the supporter of Iheat, while nitrogen is the exact 
opposit e. The intense heat produced creates at once a 
vacuum, and the air rushes in (or is forced in by atmo· 
sph(�ric pressure) to fill up the vacuum produced, thus sup­
plying a rapid and constant flow of oxygen , which is as 
rapidly consumed, so that the space below the poi llt of 
fusion is largely ni trogen, Which is  heat extinguishing, so 
that the molten sparks are caught i n  a h eat-extinguishing 
atmosphere and cool i nstantaneously. 

The sparks, however, that happen to fly off instantly into 
the natural atmosphere come in contact with oxygen in its 
flight, which supports their heat until their velocity is so 
diminished that oxygen ceases to he its supporter. 

For example, electricity is not heat, nor t.he supporter of 
heat, but in its rapid flight through the atmosphere, com· 
pressed at about fourteen pounds to the square in ch, the 
friction produced ignites the oxygen, before which the most 
ohdurate metals yield. Again ,  heat the end of a bar of iron 
at a forge or furllace to a white welding heat, and while at 
this high heat at once place it in a coid blast from a blo wer 
or bellows, which gives a large flow of oxygen, intensifying 
the heat, and the iron is not only fused but runs down into 
a pile, appearing like slag, the principle being substantially 
the same as the forcing a blast of air through molten iron 
metal and so intensifying the heat as to burn out the carbon 
as well as base metals and minerals, this being the first step 
in the Bessemer process ; and it matters n ot whether the 
heatcd m etal is forced through the atmosphere or the  atmo­
sphere through the metal, the result is the same. Whether 
you swing the firebran d  in the air or blow it with the bel­
lows the result is the sam e ;  either intensifies the heat. 

Mr. Reesc claims that the metals do not touch each other 
in the fusing process. Well, if he makes this statement on 
the principle that no atomic particles touch each other, I 
have no argument to offer. But if he claims that the cutting 
or rotating disk is not affected by the cutting, i. e. , worn, I 
must decidedly take exceptions. If Mr. Reese will turn or 
dress the face of his disk flat, so as to present cutting or 
sharp corners, and then put it into use, he will find that the 
corners are soon worn rounding, and that in a short time 
the face will l?ecome rounding also, and the disk burr on its 
edges, so that it will make a kerf a full one-sixteenth of an 
inch wider than the thickness of the disk. 

He may claim that this is r:aused by the heat fusing the 
edge of the disk, but this theOl:Y is very questionable, be­
cause if the disk fuses a particle it must of necessity melt 
away very rapidly on account of its great velocity. 

But such is not the case, for the disk wears very sl()wly, 
for the simple reason that nearly its entire periphery is 
traveling in the air without heat encugh to create combus­
tion with the oxygen. Another evidence that it comes in 
direct contact with the metal to be eut is proven in the fact 
that while runni n g  in open air but little power is consnmed 
in comparison with the power required while in the act of 
severing a bar of metal, and the larger the har to be severed 
the more pow er is required. I have had experience in sever­
ing metal with rotary disks, and think that 1 know some­
thing about the principle. In 1 870 I suggested the adoption 
of toothless disks to the manager of Messrs. Jones & Laugh­
lin, at the American Iron Works, which was successfully 
adopted in cutting large bars of iron, and I think this was 
the first ever used in Pittsburg. At that time I recom­
mended 23,000 feet per minute for the rim of the disk to 
run. Since that time they have come into general use. 

J. E. EMERSON. 
• f . , ,, . 

Professor Bell's R.eceptlon .  

To the Editor of the &ientiflc American : 
In a recent issue of your paper you notice a " r{)ception 

given to Professor Bell by the Mayor and Corporation of 
Brantford, England. " For the credit of our little citY, per­
mit me to correct you. It wa� Brantford, Ontario, that ten­
dered Professor Bell the· reception. It was here also, I u n­
derstand. that Professor Bell's first experiments were made, 
and Brantford claims the' parentage of the telephone. 

W. T. MAIR. 
Brantford, Ontario, March. 1881. 
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AJne�ican Arctic Research. 1 sage 12 feet wide through the forest from a point on the runs down to the engine keelson, to which it is solidly se · 

One of the items of the Sundry Civil Appropriation Bill of USl'anara River, 35 miles froID the G ulf, where the railroad cured. The wheels are 30 feet 9 inches in diameter and 9 
the late Congress was $175,000 for an exped ition to the is to begin, to the pass in the Cordillera:; , 60 miles distant. feet face. The engine  will be supplied with steam from two 
regions north of Behring's Strait for the relief of the Jean- Captain Eads says the reason why he feels so sure tha.t his boilers of the locomotive type, with cyl indrical shell, and 
nette and the m issing whalers. The steam whaler Mary an d railway will be built is because there are three possibIlities, furnaces, She will have one independent steam chi mney, 

Helen , of New Bedford, now at San Francisco, has been either of which is almost a certain ty ;  with separate connections t o  each boiler and united to one 

purchased for t he purpose . The price paid was $100, 000, " I  believe Congress will give us the legislation asked for another by one steam pipe . The boilers are 9 fl?et 6 
thus leaving $75, 000 to be used i n  making the vessel ready -in fact, I am almost sure of It. But, if America w ill not inches in diameter and 25 feet long. The furnaces are of  
for  th e new service and in providing for her outfit. do this-the Mexican concession names no particular govern- steel , 4 feet III diameter, able to carry 50 pounds of steam. 

It is announced th at two other expedit ions, under t h e  direc- ment-I shal l carry the grant to England, and see what will The only wood employed in  the construction of the hoat 
tion of General Hazen, Chief Signal Officer, will be dis- be done there. They will not be blind to its advantages if Is above deck. The deck houses, except the one inclosing 
patched to the north next summer for pl'rely sc ientific in ves- Congress is, and, in the even t I can get no  govern ment aid, the gal\ey, are of wood, and so are the bulwarks. The 
tigat ions. One of these, to be commanded by Lieutena nt I can bu ild the railway by private enterprise . I have can· Cetus is provided with four iron life· boats, 20 feet long , and 
Greeley, of the Signal Corps, will go to Lady Franklin Bay ;  vassed the situation so thoroughly that I know this can be two life rafts. She will also be furnished with 8,000 life · 
the other to the n orth coast of Ahska. The Washington done, but I do not want to take this last al ternatIve. The preservers. 
correspondent of the l ribune says t hat Professor Baird, of route by the Isthmus is only a thousand miles longer than We are sorry that the i ngenuity of the builders has not 
the  Sm ithsonian Iustitution, and Captain Patterson , of the the average of the transcontinental railway, and this furnishes gone far enough to dIspense al together WIth woodwork It 
Coaat Survey, are co-operating with Generai Hazen and w iTI a sure remedy against a carrying monopoly. But. if private IS to the presence of this inflammable material that los� of life 
each be represented in one or both of these expeditions. enterprise builds the road, there is no guarantee that the is chiefly dne on excursion boats. We have no doubt that 
These enterprises are a part of polar observation in which same syndicate might not get control of the railway as Was the company would be glad to adopt any practical substl' 
several European nations are participants with this coun try. the Isthmian route, and thus prevent the competition so de"

1 
tute for wood, and it would seem as if a good opportunity 

Russia has promised to occupy two stations, one at the sirable. , for some ingenious individual was here presented . 
mouth of the Lena in Eastern Siberia and the other on the .. , • , • I 
New Siberian Island, which is some distance east of Wrangcl Experim«!nts npon the Temperature of' the Breath . J .. 4 '  � .. 
L I S d h . d N th C 

. F' I h . 
b b d h b b h '  T h e  Causes o f'  Heat i n  Min es. all( . we en as promIse to occupy or ape m m- t avmg een 0 serve t at y reat mg upon thermo- I land. Denmark w i l l establish a stat.ion at Upernavik , meters enveloped in silk or other similar material, a tem - i Lime is undoubtedly one cause of heat in our mines, but 

Greenland. Germany-though she has not made an absolute perat ure considerahly above that ordinari ly attributed to the ·1 it is n ot the only nor the great heat producer. Lime is local 

promise to do so-is expected to send an expedition to the breath is ind icated , Mr. C. J. McNally has taken up the . in its action ; th e heat produced by it is confined to certain sec· 
island of .JaI1 .Mayen, east of Greenla nd . Holland will occupy subject, and has commun icated the results of his experi- II tion s of the min es, while underlying the whole length of the 
the mouth of the Ob and Spitzbergen . Austria, represented ments to Nature, from which we ext.ract the following : . Comstock lOd e is that which causes the general heat , namely, 
by Count Wilszek and Lieutenant Weyprecht, w i l l  occupy He says that the question is entirely physical, and not I the deposits of iron pyr ites. The hottest places in the mines 
Nova Zemb\a. Canada w ill probably occupy �Ielville physiological . Wrapping the thermometer is a n e w  factor i are where the heat is generated by both lime and pyrites ;  It 
Island. ltaly will fit out an expedition to the Southern Hem· in taking the temperature of the breath, and is, prima jacie, 1 is the heat from the lIme added to the general heat from 
isphere, and will probably select its location on Cape Horn . the cause of the high temperature. Some further experi. nature's workshop below. 
It is also expected that the Island of Georgia, in the South- men ts which he has jnst completed place the matter beyond The hot springs of Colorado may derive a portion of their 
('rn Hemisphere, w ill be occupied by an expedition from all doubt. heat from the decomposition of lime, but this is but a sec-
some other European n ation.  1 .  A current of air directed upon the bulb of a naked ondary cause. The great and first cause of heat in springs 

Lieutenant Greel ey's expedit ion will consist of three officers thermometer caused no appreciable rise ; neither did the . and mines is  the decomposition of iron pyrites-masses of 
of the army and twenty-one enl i�ted men. It w ill be as- mercury rise when the bulb was enveloped in silk ; hut when I I iron and sulphur. At Steamboat Springs and other places 
sembled at Wash ington, not later than t he  15th of May, and it was en veJ.oped in  dried silk it rose several degrees. (The in this State, and at most of the hot springs in Cal ifornia,  
i n  St. John 's, Newfollndland, about one month later. It is si lk was dried by heat , and allowed to cool in a stoppered I the heat i s  produced by the burn ing out or decompositi on of 
expected that the expedit ion wil l l eave St. ,John's about the bot tle . ) ! iron, pyrites. At Steamboat Springs the course of the de-
1 st of July, and, touching at Disco, will t ake on board Dr. 2. Three thermometers (1) ,  bulb naked , (2) bul b wrapped I posits of iron pyri tes is n ortheast and southwest, the same 
Pavey, the naturalist of the expedition ,  who has been in in sil k,  (3) b

.

Ulb wrapped in dried silk-placed in a current I' as that of the great mineral-bearing vei ns of the S tate. The 
Greenland duriug the last w inter collect ing dog�, sledges, and of hot damp air for some min utes, marked respectively 116° ,  line of active springs follows the course of this deposit, mov­

other material for the exped it io n . Several teams of dogs 120' , and 123' F. ' ing toward the northea8t . At the southwest end are to be 
will be taken from Disco and Upcrnav ik with tw o Eoquimau 3. Two thermometers , one naked , the other wrappe r1 in II seen places where the deposit of iron pyrites and similar 
hunters. The vessel is expected to reach Lady Franklin Bay silk, were pl aced in a flask, with their stems pas'cd through minerals carrying large quantities of sulph ur has burned 
by the last of August, when , disembarking the party, i t  w ill the cork. The flask was then i mmersed i n  IlDt wa ter (about ant, and the springs have died away. The process of burn­
return to the United States. 150' F.). The naked thermometer rose rapidly, the covered ing out is  slowly moving toward the nort heast. In 1 860 the 

In addi t ion to the scien t ifi c observations to be made by one very slowly. After twen ty minutes the temperature of writer saw a new spring just starting up through a th ick 
the permanent party, the n orthern coast of Greenland prob- t.he water was 120·, and th e naked thermometer marked 1 12°, growth of grass in a bit of meadow land far in ad vance of 
ably will be explored , and it is bel ieved that th e quest ion as wh ile the covered one registered only 108'. the older and larger ones, but on the same general line, well 
to whether Greenland is an island or a cont inent can be set 4. Two thermometers, one naked , the second wrapped in out to the north east. 
tIed, and also wh ether land exists to the northward of Cape dried silk, were fixed in a flask as for last experiment,  but a The base metal deposit at Steamboat Springs also has the 
Britannia , the furthest poin t  seen hy the Engl ish expedition little 'water was placell in the flask, which was then p lunged same dip as the Comstock, and is working east as weI! as 
of 1865. The station is to be visited annually by vessels into h ot water as before . The naked thermomet er rose toward the north. By going from half to three quarters of 
w hich w ill bring fresh  snppl ies and a number of new recruits, rapidly at fir8t, but it was soon outstripped by the covered a mile west of tbe present active springs at Steamboat, one 
in order that those unfit ted for the work by reason of  dis- one. T he following was the result after some  minutes . may see where the springs were ages ago, along near the 
ease or ot llPrwise may return to the United States. Lieu- 'Vater, 128 ° ;  naked thermometer, 1 18° ; covered thermo croppings or upper edge of the deposit 01' pyritic mattel'. 
tenant F. E. Kislingbury, of the 1 1  th in fantry, an officer meter, 136°. As the decomposit ion proceeded downward and eastward 
who has already made a creditable record as a scient ific man, 5. Two thermometers, one naked, the second enveloped in along the d ip of the deposit , the steam and hot w ater found 

has been designated as the geographer of the expedition . dried silk, were passed through a cove r fitting a gl ass vessel or forced new vertical channels of escape. Some of these 
The third officer of the expedition has not yet been selected . which was carefully dried an d heated, and the cover was openings are probably natural crevices, but the majority are 

The meteorological observations of the expedition will be cemented on to prevent the passage of moisture from the und oubtedly rents produced by the force of steam and pen t­

m ade by a party of four Signa l Service observers specially air. After an h our the naked thermometer had cooled to up gases. Even on the mrface of i::lteamboat Springs are to 
trained for it: Mr. William Rice, of Wash ington, who w ill 81°  (temperature of air), !1nd t h e  covered one to 83°. They be seen long rents from an inch or two to over a foot i n  wid th 
probably be the photographer of the expedition ,  has already were then changed to a similar vessel contain ing a lIttl e that h ave a northeast and south west course. In Cali fornia 
had experience in photography within the Arctic  circle. The water;  the covered thermometer rose rapidly till It nearly s::Jme of the hot springs are observed to be dying out at one 
enlisted force is  to be selected from a large number of vOlnn. ! touched 94° , while the naked one remained stationary; end of their line and advancing into new ground at the 
teers who have seen difficult service ill  the extreme North- The conclusions to w b ich these experiments point  are too other. 
west, and who for t.hat reason are better prepared to resist · obvious to require demonstration. At Steamboat Springs we probahly see a big mineral vein 

the rigors of the Arctic w i n  tel'. Lieu tenant Greeley's ex pe- .. , III . �  (like the Comstock) i n  process of formation. Ages ago there 
rience as a Signal officer will ,  it is expected, be found of Fi reproof' Excursion St eamer. was probably a line of hot springs along the course of the 
great value in making comm unication s  from point to po in t . The first of the  seven iron excursion boats promised by Comstock. The mines of Europe and Mexico, which are 
For t b is purpose he will use the Myers sigl'lal code, sending the Iron Steamboat Com pany of this city , was lately launched comparat ively cold at great depths, are undoubtedly ages 
signals by the heliograph for distances of forty miles when at Philadelphia. She is called the Cetus, and is described as and ages older than the Comst ock. The Comstock is prob­
the slIn sh ines, and by flags and lanterns for shorter distances a side-wheeler, 220 feet long over ali , and 210 feet on the ably the youngest mine in any part of the w orld that is now 
at other times. This will be an ad vantage which former ex- w ater line. Her beam is 32 feet, and over the guards her known or being wOl'ked. Here, down i n  our lower levels, 
peditions have not possessed . width is 59 feet 10 inches. Her depth is 11 feet 6 inch es. we are fol lOW i ng close upon the heels of natura- get.ting well 

.. , • , - Her stem is of rolled iron, 6 by 2Y2 inches ; the  stern post of down into her workshop . 
The Isthmus Shi p  Railway. the same material , G by 3 inches. The keel and kee lsons are As to the beat-generating power of sulphur and iron, those 

Captai n  .Tames B. Eads has gon e again to Mexico to have of extra size and strength. H er frames are of angle iron , 4 who desire to do so may mtisfy thelmelves Take a few 
his Tehuan tepec grant confirmed by the Mexican Congress. by 3 inches. They are placed .22 inches from center to cen- pounds of iron filings, borings, and drillings from a machine 
He will then go to Tam pico, where some of h i s  engineers are ter. The channel beams are of channel iroo , 9 inches deep, shop, wet them and mix in  a pound or two of sulphur, then 

surveying the harbor for the United State!! Government. with angle iron, 3 by 3 in ches level, to the top edge. All of tamp the mixture firmly into a hole in the ground -l ike a 
Thence he w ill proceed to the Isthmus, where he will spend tl�e d eck beams are of angle iron, 6 by 3 11 i nchrs ; they ex- post hole-covering with two or three inches of d irt, and in 
a month and make a thorough inspection of the rou te for h i s tend through the hull to the outside of the guards , olle to a short time there will be seen a min iature volcano, the batch 
ship rai lway. ThiR done ,  he w ill sail for San Francisco, and, every alternate frame. On these beams ici laid a deck of of iron and sulphur taking fire spontaneously. - Virginia 
as consu l t ing engineer o f  the State of  California, examine plate iron hal f an inch thick. The outside plating is  of extra i (Nev.) Entel'pn�e. 
the mouth of the Sacramento River. From there he goes to thickness and laid flush. The hull is divided into sixteen i - - --.--- -. -.. � • , .. 
Oregon , where he will inspect the mouth of the Columb ia water-ti ght compartments by seven tbwartship bulkheads. . Cement f'or bubber. 

River and Humboldt Bay. He will then return to i::lt. Louis, From forward of the boiler to the t b wartship bu lkhead abaft j Po wdered shellac is softened in t ( , 1 1  l imes i ts weight of 
and shortly afterward visit Toronto, where he will inspect the engine, she has a longitud i nal bulkh ead on each side Rtrong water of ammonia, whereby a transparent mass is 
the harbor at the invitation of the Briti-h Government, aft er placed about 3 feet from the outer skin Th is space between obt a ined, w hich becomes fluid after keep ing some little time 
w lJ ich he will sail for England and Holland. each of these longitudinal bulkhl?ads 'lUll the outer skin is w ithout the use of het water. In three or fonr weeks the  

Captain Eads is  tho roughly sanguine that his ship rail way divided into four compartments. She is  to be propelled hy mixture is perfectly liquid, and,  when applied , i t  wil l be 
scheme will  he succ('ssful . His advices from Mexico are a vertical beam jet condensing en gine ,  with cy l i nder 52 inches found t o  soften the rubber. As soon as the ammonia eva po­
even mo]'() fayorahle than he anticipated. He has three in diameter, and 11 feet stroke of p:ston, and it is to be rates the rubber harden s again-it is said quite firmly-nn d  
parties of  eClg ineers now a t  work o n  the  Isthmus, a n d  rapid workecl up t o  a pressure o f  5 0  pounds. T h e  valves are thns becomes impgrvions both t o  gases and to liquids. For 
Ildvance is bei ng made in the su rveys. The Mexican Govern- " double poppet, " arranged with Stevens' cut-off. The main cement ing sheet rubber, or rubber material in any �hape, to 
ment is al so aiding him in having eight engineers and a gang �haft is 1 4%: inches in diameter in the main journals . The metal, glass, and other smooth surfaces, the cement is highly 
of seventy laborers engaged in surveying and cuttin g  a pas- gallows frame is of w rought iron, of rectangular form , and recommended . 
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The Transportation oC Wheat. 

The cost per bushel of bringing wheat from the great cen­
ters of production and distri bution to the leading markets of 
Europe has been elaborately compared and tabulated as fol­
lows by Mr. R. Meyer, in the .Au8trian Monthly of Social 
Science and Political Econw.y : 

From To 
San Francisco . . . . . . . . . . .  England . . .  . .  . . . . . . . . . . . .  $0.36:&$0.39 
The " Far West " . . . . . . . . . .  Atlantic Harbor. . . . . . . . . . . . . . . . .  40 
New york . . . . . . . . . . . . . . . . .  Liverpool . . .  . . . . . . . . . . . . . . . . . . . . 10 
Chicago . . . . . . . . . . . . . . . . . . . .  Liverpool . . . .  . .  . .  . .  . . . . . . . . . .  . .  . .  19 
Bombay . . . . . . . . . . . . . . . . . .  England . . . . . . . . . . .  . . . .  . . . . . . . .  13 
Calcutta . . . . . . . . . . . . . . . . . . .  Eugland via Suez . . . . . . . . . .  18@ 29 
Calcutta . . . . . . . . . . . . . . . . . . . .  England via Cape . . . . ' "  15:& 20 
Australia . . . . . . . . . . . . . . . . . .  England . .  . . . .  . . . . . . . . . . . . .  21 
Buenos Ayres . . . . . . . . . . . . . . . Havre . . .  . . . . . . .  . . . .  16@ 20 
Odessa . . . . . . . . . . . . . . . . . . .  Eugland or Antwerp . . . . . . . 13@ 22 
Podwolocziska . . .  . . . . .Delhi . . . . . . . . . . . . . . . . . . . . .  . . . .  44 
Brody . . . . . . . . . . . . . . . . . . . . . .  Delhi . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 
Brody . . .  . .  . . . .  . .  . .  . . . .  Hamburg .  . . .  . . . . . . . . . . . . . . . . . . . 39 
Ibraila . . . . . . . . . . .  . . .  . . . . . London . . . . . . . . .  . . .  . .  . .  .. . . .  . . . . 18 
Gulacz . . . . . . . . . . . . . . . . . .  Hamburg . . . . . . . . . . . . .  . . . . . . .  57 
Budapest . . . . . . . . . . . . . . . . . .  Hamburg . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  31 
Budapest . . . . . . . . . . . . . . . . . . . Liverpool vi" Fiume . .  . .  . . . . .  . .  . . 28 
Lemberg . . . . . . . . . . . . . . . . . . . Frankfort-on-the-I\fain . . . . . . . . . .  26 
Vienna . . . . . . . . . . . . . . . . . . .  Frankfort-on-the-I\fain . . . . . . . . . . .  24 
Vienna . . . . . . . . . . . . . . . . . . . . . Fiume . . .  . . .  . .  . . . .  . . .  . . . . . . . . . . . 21 
Vienna . . . . . . . . . . . .  . . . . . . . .  Trieste . . . . .  . . . . . . . .  . . . . . . . . . . . 21 

From Odessa is shipped the wheat of Soutbern Russia. 
Brody, in Northern Galicia, collects the wheat of the upper 
valleys of the rivers of Southwestcrn Russia. Lemberg, 
close by, is the capital of Galicia. Ibraila is thc shipping 
point of Wallach ia. Galacz ships the wheat of the upper 
valley of the Danube. Budapest is the central point  of 
Hungary, as Vienna is of  Austria. It costs nearly as much 
to carry wheat from Brody to Lemberg, 58 m iles (no railway), 
as it does from Chicago to Liverpool. From Vienn a to 
Trieste is about 250 miles by rail ; in cost of transportation 
it is further than from Calcutta to England around the Cape. 
California can easily compete with Hungary in t he markets of 
Western Europe, the cost of raising the wheat being the same. 

4 � . ' " 
The Blue Sky. 

M. Chappuis thinks that the blue of the sky may be due 
to ozone present in the upper regions of the air. He argues 
that the electriC 'll discharges constantly taking place will 
produce ozon e ;  and the recent researches of h imself and JU. 
Hautefeuille have shown that ozone, at any rate wh en near 
its condensation point, is of a blue tint. He has examined I the absorption-spectrum of or-one and finds nine dark bands 

J tittttifit 1mttitau. 
Powerful Machinery. 

Speaking of the machinery used in our Western mines, 
a prominent mining engineer recently said that in some of 
the deep mines there are employed single engines capable of 
raising a column of water weighing 90,000 pounds a distance 
of 1 , 600 feet, seven times a minute ; also, that safety cages 
used in mines travel at the rate of 3, 000 feet a minute, and 
propelled by a single engine are able to hoist 1 ,200 tons of 
ore a distance of 1,500 feet in one day. 

.. I . , ,, 
IMPROVED REFRIGERATOR. 

The i nvention shown in the annexed engraving possesses 
several points of novelty, which sholll(l commend it to the 
notice of manufacturerB and users of refrigerators, as it not 
only aims to maintain a low temperature, but to sweeten 

'.rOOPE'S DRY AIR REPlUGERAtOR 

in it, three at least of which correspond with known bands and purify the !IiI' and to absorb moisture and destrQy all 
in the telluric spectrum.  odors. • � . ,  • In this refrigerator the afr, in passing from the ice cham-

THE VELOCIPEDE HAND CAR ber to the provision chamber, traverses a purifying chamber 
A railway track offers peculiar facil ities for vclocipede and enters the provision chamber perfectly dry and pure. 

travel, since it is perfectly smooth and has an ea�y grade, The air purifying chamber is located inside the space usually 
and no atten t ion whatever n eed be paid to guiding the vehi- filled with charcoal or other non-conductor, and beside acting 
cle, nor to balancing to maintain a ver tical posi t ion. A as a purifier it assists in preventing, the entrance of heat and 
vehicle of this sort has a wide range of application, and will in preserving the required low temperature. In Toope's 
be found of great utili ty to railway men, for road masters, refrigerator the inner wall of the provision chamber and the 
engineers, .superintendents of bridges, telegraph line repair- casing surrounding the ice chamber are perforated, and the 
ers, track supervisors, wood and tie inspectors . track walkers, air in passing from the cooling chamber to the provision 
and others whose duties take them over the t rack for various chamber is forced to traverse a layer of air·purifying ma­
purposes. In fact the velocipede shown in the engraving is terial , which filters out cverything objectionable, and leaves 
alrea,dy in use by a large number of 
the principal roads of the country, 
and they are highly recommended by 
officials who have adopted them. 

The machine may be easily propelled 
at the rate of eight to ten miles per 
hour, and it is not difficult to run it at 
a speed of twelve to eighteen miles. 
The inventor inform s us that he has 
many times made a run of thirty miles 
in less than two hours with one of 
them. 

The engraving gives a good general 
idea of the velocipede. It is very 
light, weighing only about 125 
ponnds, and is therefore easily re­
moved from the track when occasion 
requires. The frame, wheels, and arm 
are of wood, all of the parts being 
properly braced. The arm is adjust­
able, and readily removable for storage 
or shipment. The power is applied to 
the rear wheel by a hand lever in front 
of the operator and by stirrups for the 
feet, which arc connected with the pro­
pelling machinery by levers. The han­
dle between the levers controls the 
brake. If required, the machine may be 
constructed to carry two persons. The 
tread of the wheels is cast iron , and in 
the construction of the machine iron 
and wood are judiciously combined to 
form a strong yet light and compact 
vehicle. 

The confidence of the manufacturers 
of this velocipede is so great that they 
offer to send out the machines on trial, 
to railroad officials, to be sold on ap­
proval. 

Further information may be obtained 
by addressing Messrs. George S. Shef­
field & Co. , Three Rivers, Mich. 

I . 

I � • 

SHEFFIELD'S VELOCIPEDE HAND CAR, 
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the air in the best state for the purpose of cooling and pre­
serving the contents of t he provision compartment. Beside 
this action of the absorbent material it receives tlie  emana­
tions from the provisions and destroys all odors . The action 
of the absorbent is continuous, and no renewal of it is re­
quired. When j;he cover of the ice chamber is opened it 
acts as a piston ,  and draws upward from the purifying 
chamber the air contained by it, and in this manner reverses 
the direction of the air currents in the refrigerator and venti­
lates the absorbent. 

This useful invention was recently patented by Mr. Charles 
Toope, 353 East 78th st . , New York city. 

4 « . , . 
MISCELLANEOUS INVENTIONS. 

Improvements in car brakes of that type which automatic­
cally apply the brakes through the movement of the draw­
bar, have been patented by Mr. Henry Gallager, of 
Savannah, Ga. The improvements contemplate the constant 
pressure of the brakes upon the wheels whenever the draw­
bar is in its normal position of rest, and which brakes are 
released or withdrawn from the wheels whenever th e draught 
strain pulls the draw-bar out, 01' whenever the draw-bars are 
driven in by backing, so that whenever the locomotive ap­
proaches a condition of rest, whether in moving forward or 
backward, the brakes commence to be applied automatically, 
but are not  applied when the power of the locomotive is 
being transmitted tu the cars for transportation. 

Mr. James M. Caraway, o f  Beloit, Kan . ,  has patented a 
simple and effective machine for grad ing roads, making 
ditches ,  digging potatoes, etc. It cannot be described with­
out engravin gs. 

Mr. Julius Heimann,  of New York city, has patented a 
trimming for garments whieh consists in two or more narrow 
strips of felt cloth sewed edge to edge in concentric or pa­
rallel overlapping rows. The rows may be further orna 
m ented by embroidered stitching of colors to harmonize 
with the tints of the strips. 

Mr. George W. Bru mm, of Boise City, Idaho Ter. , has 
patented a book protector, for containing a book and secur­
ing it from injury, and to securely fasten said case and book 
to desk, pew, or other permanent object. 

An improved fence post, patented by Mr. Patrick Cough­
lin,  of Prescott, Ontario, Canada, is provided with wings, 
which spread under ground, and prevent the post from be­
ing raised by tlie fros t. 

A nut lock, so constructed as to prevent the nuts from 
working loose or off bolts exposed to an intermittent or con· 
stant jarri ng, and which will al low the nuts to be readily 
screwed on and off, as required , has been patented by Mr. 
John W. Bunker, of  Pal mer, Texas. 

Mr. Augustin Personne, of Paris, France, has pat ented an 
improvement in  that class of electr ic clocks in which an 
electro· magnet is used to automatically give an impulse to 
the pendulum of the clock c very time its osc i l lation de­
creases below a certain amplitude. For this purpose the 
electric current is ,  when necessary, sent through the coi ls 
of the magnet by means of  a device monnted upon the pen­
dulum, and having a differential motion caused and con­
trolled by t.he resistance opposed to it by the air during its 
oscillation.  

Mr. Max Rubin, of New York city, has patented an im-
provement in the class of shawl straps 
in which the straps are wound around 
a rod to clasp the package, the object 
being to simplify the construction and 
lessen the cost of manufaocture. 

An improved safety lamp has been 
patcnted by Mr. Mark A. Heath, of 
Providence, R. 1. It has a chamber 
containing carbonic acid gas, which 
escapes when the lamp is broken, the 
in tention being that the gas shall ex­
t inguish the flame. 

An improved hydraulic air compres­
sor has been patented by Mr. William 
R. Freeman , of San Antonio, Texas. 
The compressing cylinder being filled 
with air or gas, as the case may be, the 
air inlet is closed, as is also the waste' 
water cock. The water supply cock 
is opeucd, allowing the water to rise in 
the cylinder, compressing the air or 
gas therein to a tension equal to the 
water pressure, and indicated by the 
pressure gauge. Communication be­
ing then opened by means of the tbree­
way cock between the compressing 
cylinder and the nozzle, the air is 
allowed to pass to the place of storage 
or use. The air cock is then turned 
to communicate with the outer air or 
gas supply, the water cock is closed, 
and the waste cock opened, allowing 
the water to escape from the compress· 
ing cylinder, which at the, same t ime 
becomes filled with air or gas, and the 
operation repeated. 

Mr. Alvin H . Fogg, of Rockland,Me. , 
has paten ted a strawberry cal', designed 
for use in cultivati ng and gathering 
strawberries, cranberries, and in weed-
Ing and thinning out all kinds of root 
plants. 
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SIMPLIFIED HOLTZ ELECTRICAL MACHINE. 

BY GEO M. HOPKINS. 
In the domain of physical science there is nothing capa­

ble of being illustrated by more brilliant and pleasing ex­
periments than frictional electricity ; the means of study ing it 
experimentally are in  every one's hand,  and if it were better 
known, do ": bt less many who are now com-
paratively uninformed on this subject would 
begin to make it a matter of study and expe­
riment. 

Many will recall the time in school days 
when the professor, with great exertion, 
trundled the ponderous frictional machine 
from behind the glass doors of the lauoratory 
cabinet, and after no cnd of wi pings, adjust­
ments, and applications of amalgam , and 
aftcr cxerting an enormous amount of mus 
cular force, succeeded in discovering that the 
atmospheric conditions were unfavorable to 
t h c  generation of electricity, and the students, 
aft er being shocked by a quarter inch spark, 
were further shocked, and in anotlH'r way, 
when informed that the philosophical machine 
must be reconsigned to its glass housings 
until a more propitious day. 

I citutific �tntricau. 247 
ite collar is screwed on the end of a wooden sleeve, C (Fig. I portion cut out. Of course the simplest way to get the glass 
2), having at one end a shoulder to receive the col lar and at into the desired shape is to have a glazier cut it with his 
the other end a 8mall pulley to receive the driving belt. diamond, but any one may do it with one of the twenty"five 
The sleeve , C, turns upon a piece of three-eighths inch brass cent steel rolier gl ass cutters sold everywhere. The disks of 
tuuing which extends through the  vertical post ,  D, ten the machine represented were cut, in this way, and the 
inches high ann two inches in diameter. The end of  the I notches iu the semicircles of the fixed disk were cut with one 

of these inexpen sive yet useful tools. The 
only precaution necessary in cutting the 
notches is to make them rather flaring to per­
mit of the removal of the piece after it is 
cut. 

The two halves of the fixed disk are fastened 
together by two elliptical pieces of glass ce­
mented to the two halves, between the central 
and lateral openings. The cement used is 
the same as that above described, an d it is 
applied in a similar manner. The cement 
known as " stratena " ans,,-ers very well for 
th i s  purpose, but it mllst have several days to 
dry before the machine can be used. 

The edges of the glass around the apertures 
and along the seams should be varnished w ith 
the best quality of alcoholic shellac varnish to 
preven t  the accumulation of moisture. 

Such was the general experience of the stu­
dent of science a few years since, and such it 
is to-day in some of our educat ional inst i tu­
tions ; but many of our schools-to their cre­
dit it may be 8aid-have kept pace with the 
t imes and have provided modern apparatus 

PARTIAL PLAN OF SIMPLIFmD HOLTZ MACHINE.. 

Paper inductors, c, are attached to opposite 
sides of the apertured glass by means of starch 
paste made by cooking starch until it begins 
to thicken, and cooling it before it becomes 
clear, i. e. , while it is stil l  of milky whit eness. 
These inductors are made of filter paper or of 
single thick d rawing paper, and extend from 

capable of being nRed snccessfully under all 
conditions. The  more recent forms of Holtz electrical ma­
chine are vastly better than the earlier ones, and the earlier 
ones were far snperior to any of the forms of frictional ma­
chine. The makers of the improved Hol tz machine i n  N ('w 
York, Boston ,  and Philadelphia furnish t hem at reasonable 
prices, bnt there are numbers of our experimenters and stu­
dents who would hardly feel warranted in purchasing one of 
them, who would constrnct one but for a few difficulties 
whicl!. at first sight seem almost insur-
mountabl e  to the tyro. The questions 
that beset the in quirer are : (1) Whnt kind 
of glass shall be used ? (2) How shall the 
glasses be apertured ? (3) How shall the 
parts be adj usted and m anipulated to 
secure the wonderful results attained by 
this machine?  

It  i s  the  object of this article to fully 
ans wer these queries and to gh'e such de­
tails of  construction as to enable any one 
having even a moderate mechan ical ability 
to make ,  in a very simple manner, a ma­
chine fully as efficipnt as the best in mar­
ket ; and that, too, without any consider-
able outlay for materials. Wit hout de-
scril 1ing in detail  the principle upon which the ma�hine ope­
rates -these matters being fully treated in all works on phy­
sics-I will describe a machine  which was made in odd mo 
ments as a matter of recreation , and which is as efficient as 
could be desired, yielding a �park fully six inches in length , 
eq uiv!tlent to one half of the diameter of the rotating disk. 
This machine  is shown in per-
spective in Fig. 1, and in plan 
in Fig. 2. Different forms of 
apertured disk are shown in 
Figs. 3, 4, and 5. The glass for 
the disks is selected from com-
m on window glass. It should 
be as thin as possible ,  of uni-
form thickness, and flat. It is 
not essential that the glass be ab-
solutely free from imperfections, 
although this is desirable. The 

sleeve, C, next the glass disk , B, is countersunk to receive a 
screw which en ters the end of the brass tube hold ing the 
sleeve in  place. This screw is  covered by the glass when 
the revol ving d isk is in its place in the machine .  The glass 
for the stationary or apertured plate, A, is  fint ('u t  in cir­
cular form and then d ivided d iametrically , and the apertures 
are formed by cutting hal f from each plate, a very simple  
matter as compared with cutting the three holes from an 

APERTURED DISKS. 

entire disk. The lateral holes are two and three-quarter 
inches long, and one and three-quarter inches w ide at the 
larger end, and their sides are nearly on raoial lincs extend ing 
from the center of the disk_ The central opening through 
which the sleeve, C, extends is approxi mately circular, but 
is slightly elongated at e e, to facilitate the removal of the 

the lateral openings or windows about ono­
third the distance between the two windows in a circular 
direction .  The outer edges of the inductors are arranged on 
a circle a little smaller than the revolving disk. At the end 
of each inductor and upon the opposite sides of the glass are 
pasted pieces, d, of gilt paper, which project into the window, 
and when dry are serrated, the points of the tee th being on 
the cent er l i ne  of the windows. 

In front  of the revolving plate, B, two combs or collectors, 
E, are supported upon glass columns Imv­
i ng wooden bases and tops. These combs 
are made of three-eighths inch brass tubing, 
the two pieces being fitted together and 
fastened with soft solder. The points, 
w hich are simply bank pins, are driven 
into holes in the brass tube three-eighths 
i n ch apart. The inllCr ends of the tubes 
forming the combs are soldered to brass 
hall huttons ; the out er ends are in serted in 
wooden balls, from which w ooden screws 
cx tend backward to receive the deeply 
grooved wooden nuts, F, which hold the 
edges of the apertured disk, A. The points 
of the combs each cover a space 272' inches 
long, or ahout equal to the width of the 

paper inductors. Care should be taken to avoid bringing 
th(' inner ends of  the combs nearer together than is absolutely 
necessury, and the outcr point should lJe at least one-eighth 
inch from the periphery of the revolving plate. The points 
should he as near the face of the ]'C'vol ving glass as possible 
without touching. The combs arc clamped in place by 

woodeu scre ws  in the wooden 
tops of the glass standards. 

The outer en ds of the tnhes 
supporting the com IJs are fitted to 
tubes soldered iu the large hol­
low balls. Through these bal l s  
the  discharging rods sl ide with a 
gentle friction . The inner ends 
of the discharging rods are pro­
vided with spherical knobs, and 
,heir . outer ends are fitted with 
wooden handles well varnished. 

The cross arm, G, instead of 
being supported from the center, 
as usual with the apertured re­
volving plate, is ('Ion gated and 
bent so as to enter the rear end 
of the tuue which forms the bear­
ing for the sleeve, C. It is split 
to create friction in the tubes to 
retain i t  in posi t ion , and in addi­
tion to this . the scre w which 
holds the tube in the post, D,  
passes through a hole in the tu be 
and bears against the extension 
of the cross arm. 

The free end of the cross arm 
is carefully rounded, and the pins 
correspond in number and posi­
t ion to those of the combs, E� 
The cross arm, when the machine 
is in nse, is piaced opposite the 
ends of the paper indnctors, as 
shown in the illustration. 

The lower edge of the apcr­
tured plate, A, rests in an ad­
justable support on the table. 

rotat ing disk is twelve inches 
in diameter, the fixed disk is 
fourteen inches in diameter. I 
begin with the glass disks, as it is 
here that most of the difficnlty 
in making the machine is sup. 
posed to lie ; the especial trouble 
being in making the aperture in 
the revol ving glass for receiving 
its hollow shaft, and in making 
the three large apertures in tbe 
fixed glass. I dispense with the 
hole in  the revolving disk and 
secure it to a vulcanite collar by 
mean s of a cemen t composed of 
pi tch , gutta perch a, and shellac 
equal parts, melted together. 
The method of applying the ce­
ment for this purpose is to warm 
the vulcanite collar, then cover 
it with a thin layer of the ce­
ment ; then ,  after making the 
glass rather warm, lay it on a 
paper on which are described 
two concentric circles, one the 
size of the glass disk, the other 
the size of the collar, and while 
the glass i s  still hot press the col­
lar down upon it . The vulcan- Fig. I .-SIMPLIFIED HOLTZ ELECTRICAL MACHINE. 

The base of the machine is I3 
inches wide hy 14  inches long, 
w ith an extension 9 inches long 
for receiving the standard of tbe 
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driving pulley, which b made adjustable on the table to I will absorb £1 , 400,000. The present year will be occu- I An Improved Soap. 

tighten the belt, the table being slotted to receive the scre w I pied in the final  location of the route, and the establishme n t  We copy the following formula from the M07l itellr des 
projecting from the standard, and the foot of the table i of preliminary works, which will necessarily be of an exten- ! Prodnits OMmiques : Vegetable oil , 1 , 980 pounds ; animal 
Ilnswering as a nut to clamp the  standard in any desired po- ' sive and very costly nat ure, but it is expected that by : fat ,  660 pounds ; soda lye at 33�o Tw. , 4,400 pounds. 
sition. The pulley ou the sleeve in 1! inch in diameter, and the end of the seawn workmen's dwelliugs, repairing ! As soon as the whole of the lye has been absorbed the mass 
the driviug pulley is 6 i nches in diameter. Almost any kind , shops, an rl mach inery wil l be erected, the temporary rai l  is kept at a gentle boil until completely l iquet jed, and there 
of belting will answer, but a gut stl'lng is preferable. I ways laid down , the system of transport organized , and a i i s  then added, still keeping up the boiling : Silicate of soda, 

To com plete the machine two condeusers or small Leyden ' large proportion of the contractors' plant on the ground ; and I at 62° Tw. ,  440 pounds. 
jars are required. These may vary in size ; in the machine ! it is confidently anticipated that excavations will have !'eri- This

· is thrown in by degrees, while the mass is being con-
shown they are 21  z inches in diameter and 6 inches high , and I ously commenced. tinnally sti rred up. "Then all the silicate has been a dded 
are covered on the inner and outer �ide with tin foil to within : That Ml\I. Hersent and Couvreux have undertaken the the fire is slackened so as to stop the boil ing, but still keep 
il i nches of the top, the starch paste before ment ioned being : completion of tL i R  enormous undertaking is a sufficient  up a gen tle heat, and the whole is left till it takes the ap­
IIsed to fasten the foiL The uncovered port ion of the jar is : guarantee that the h ighest amount of energy, intelligence, pearance of an oily liquid, transparent ,  and of a pale amber 
val'llished with shellac. If jars of the desired form and pro- and skill w i ll be concentrated upon it ; the large and some- color, showing that the silicate (which is only used here to 
portion are not obtainable, bottles may be readily cut by ! what s imihr w orks successfully carried out by these con- clarify the soap) has been completely deposited. 
means of a hot curved rod of iron about one quarter inch in tractors have given them an experience peculiarly valuable The liquid part is then drawn off into a special boiler, 
diameter. in this new undertaking. The methods they have already fitted with : 

The condensers are placed outside She glass colnmns under f'mployed in dealing with vast quantities of earthwork will 1. A lid, fitting a irtight. 
the tubes that support the combs, and a small chain hanging be substantially employed at Panama, including excavators 2. A slide opening, through which liquids may be intro-
on each t ube touches the tin foil lining of the jar. similar to those they used on the Suer. Canal, in making the dnced. 

The outer coatings of the jam are connected by a small Gand and 'l'erneuzen Canal , and in the improvement of the 3. A cock below for drawing off. 
brass chain lying on the table. The plate, A, should be Danube, and the dredging plant also employed in the latte l' 4. A screw agitator. 
placed about three-sixteenths of an inch from the plate,B, and work. As for t h e  rock cutting, MM. Hersent and Couvreux When the soap ha� been run into this hoiler wait t ill the 
it mmt be turned so that the edge of the windows to which have learnt h ow to deal with it at Brest and Cherbourg. J\L mass begins to grow pa'ty. The l id is t hen cl osed and the 
the gilt paller is  attached is exactly opposite the teeth of the de Lesseps confidently anticipates that the canal Hill be open- following liquids, previou�ly mixed, are introduced by the 
combs, E. ed for traffic in 1888, assuming that about 66, 000 cubic yards side opening in successive portions : Ammonia , 286 pounds ; 

To charge the machine the ends of the dischargc rods are of materials of all kinds can be excavated and dealt w ith purified oil of turpentine, 91 pounds. 
brought into actual contact, and a piece of vulcanite, a quar- during each working day of the coming six years, and that a The whole i s  then worked up for ten mi nutes with the 
tel' of an inch thick, 4 i nches wide, and 1 0 or 12 inches long, force of 10, 000 men can be kept employed continuously. An mechanical agitator, and after settling for an hour it is rUll 
is rubbed with a catskill , a piece of flannel, or a picce of sil k, in teresling feature of the works will be the utilizat ion of water into forms. 
and applied to one of the paper inductors. At the same power from the Chagres. which will be required especially The soap is said to be very firm, of a fine pinldsh white , 
moment the machine is turned toward the gilt papC1' points. for the rock cutting. It is proposed to obtain this by form- dissolves well with an abundant lather, and does not injure 
A strong- smell of ozone and an increased resistance to tUl'll- ing t he dam, already mentioned ,  as a necessary part of the tissues. 
ing are the first indications of the successful charging of ! work, and actuating by its fall the air compressors required [The yield from the above proportions is not stated.-
the machine.  Now,  by slowly separating the discharge rods I for working the rock drills. Chemical Review. ]  
the spark w ill pass over an increased distance until  it i s  fully : Such is a very general outline of the scheme for carrying out .. , • • • 
6 i uches long. To produce the silent discharge all that is : what will be, when completed, one of the greatest engineer- Extreme Sen sitive n ess of the Tel ephone. 

required i s  to remove the chain on the table from one of the ing undertakings that the world will have seen. That it will Mr. W. H. Ash, writing from Penzance, in a recent note 
jars. No special  d irections are required as to the manage- be carried to a successful issue there is no room for doubt , to the editor of the Electrician, says : " There are two cables 
ment of the machine. A dry atmosphere is favorable to its since the physical obstac:les are great only from the magni- landing here, one from Vigo and the other from Lisbon, both 
act ion , and it must be kept frec from dust. Air cnrrents in- tude of the materials to be dealt with, so that the contract- of which were, unfortunately for us, broken at the same 
terfere w ith i ts  operation ; therefore i t  should be  used in a ' ors have but to repeat what they have done many times time, the former in Vigo Bay, the  other about 735 miles from 
room w ith the doors and windows shut. : before on a smaller scale. The problem of raising the neces- hf)re. Generally one or the other is  always occupied, so tua t  

I �ave so  far des(,ribed only one  form of  apertured plate. sary capital has been solved by  the  100, 000 subscribers, and any experiments o f  th i s  description are not  possible, but 
In Fig. 3 is shown a form in which the disk has a c(mtral a l l  the political and in ternational difficulties appear to have being both idle, as well as our land line, I joined the two 
portion, 1 % inches wide, removed and the two parts are con - been removed by the en ergy and d iplomacy of M. de Les- cables together here through a telephone. The other two 
nected by glass strips, a (! and b b, cemented in the manner sep�. In every senst', conditions and opinions have changed ends being so far away I was curious to know what I sh ould 
already described. When this form of plate is used the �ince this  indefatigable w orker  astonished the world wit h hear, and was very much surprised to hear Morse signals. 
combs mllst be inclined to correspond to the direction of his proposal to  divide two continents by the Suez Canal. In After listening some time I found it was on the Brest cable 
the edges to which the gilt paper is attached . f ig. 5 shows I his country e�pecially that proposal was met with ridicule, of t l i e new French Atlan t ic Company, their l ine running 
thfl UAllal form of plate which requires the and of the glass and rccei  ved but little su pport. It was regarded as i lll prac- from Penzance to Brest (the cable lauds about t h ree-quarters 
('utter, as the holeR cannot be readily made hy one unused to ticable from an engi neering point of view,  and ridiculous as of a mile from here), an d their land line going to Penzan ee 
opera t ions of th is kind. * i a financial undertaking. 0bjections like these have not by a different  route from th is company's. So that with H O  

... , • , .  - ----- i been urged against the Panama Canal , for the successful earth connection here, and none on the other line except at 
The Pa nama ShIp C anal. ' completion of the Suez Canal, and, later, of snch tremen- Penzance and Brest, I could read the signals distinctly. No 

The rapid i ty w ith which the subscriptions for the COIl- : dOllS undertakings as the Mont Cenis and St. Gothard Tun- : d oabt it was hy the indnced current, but that it can be per­
struct ion of the Pan ama Ship Canal were taken up by the : nels, have silenced all disbelievers in the possibility of great I ceived at such a distance may suggest to some still fu rther 
public has been followed by an almost equally surprising ' engin eering works ; while the vast chan/!,e wronght by the nses for this very delicate instrument. " 
celerity ill the commencement of the  works, ground having i opening of the  short road to the East must convince every • , • , • 
been broken on the first of February last. A report by 1\01. • one that this new gate to the Pacific will develop (and pos- TrIchi nosis. 

de Lesseps, recen tly presented to a general meeting of share- ' si bly  divert) t rade to an incalculable extent, and the army of According to a rep-ent report to the Sanitary Committee of 
holders, contained this announcement, together with much large and smal l capitalists who have so readily contributed J\lassachusetts, i t  appears that of 2, 701 pigs examined during 
interesting information as (0  the mode by which he proposes I their money to effect this development, will be benefactors five mon ths no less than 154. or nearly 6 per cent, contained 
to carry out the work that is to separate the con tinents of of the w;,rld at large, even if they should not themselves trichinffi. The animals came from different and distant 
South and North America. Justifiably sanguine as to the reap a Rufficient l'

-
eward for their enterprise.-Enginee1·ing. regions, but the majority were from the Western States. 

triumphant termination of this great pro.iect, M. de Lesseps • • •  , • The sallie report affirms that rats are affected wi th trichinos is  
points out that the problem is not complicated with a num. a.t Boston to a much larger extent than in Gcrm[lny. Of 
bel' or the difficulties which heset  the constrnction of the Where St anley I s. fifty·one rats caught in a. BORton slaughter h ome thirty pre-
Suez Canal, that no ports ,,:ill have to be formed, that the The Philadelphia  Pre8.� prints a letter from Ymeph H. scnted trichinffi. On the other hanrl, twonty-eight fowls fed 
materials to be dealt with are of a nature far more tractable Read,ing, of the Gaboon and Corisco Mission, dated Decem- in the establishment were found to be healthy. Forty rats 
than the sands of Suez, that the differen ce in level of the two bel' 17, 1880, in which the following tidings are given of taken iu another large slaughter house all contained tricilinffi, 
oceans will present no difficulty, an d that extensive work� Stanley's expedition up the Congo. Tho missionary says : but of sixty found in diffe�'3n t  stables only six were thus 
shops and workmen's dwellings will not have to  be set u p  in " Count de Braya, nn Italian explorer, arrived here yesterday affected. 
t he midst of a waterless desert . The total length of the canal , from thc Congo River. He went up the Ogowe River as far In France little consideration has, until lately, been given 
it self will be about forty-one miles. the remainder o f the navi- ! as he could get in a canoe, thence overland, six days' journey, to the danger of trichinffi in i m ported pork. At Lyons, how­
gable channel being formed by widening, deepening, and to the Congo, down the Congo to the sea, amI so here by ever, inspection has been commenced , and has quickly bome 
f.traightening the River Ch agrcs. After the Panama Canal steamer, thus making complete circuit. The point at which fruit .  An enormous consignment of l ard, amounting, it is 
Congress of 1879, when an approximate route was decided he reached the Congo was five days' journey inland from said, to 120 tons, was lately received at Ly ons from New 
upon , an international comm ission was dispatched to Pana- Stanley Pool . Coming down the river he met Stanley and York. O f  fifty specimens examined immediately after ar­
ma, anrl com menced a detailed examination at the beginning his party 25 miles inland from a place called AvedL He rival three were found to he in fested with trichinffi. At 
of last year. The result of the labors of this commission stayed with them one day. Stanley 's party were in a Barcelona six cases of death from trichinosis have occurred 
showed that a considerable reduction might be made in the mountainous �oun try and obliged to travel overland, for the in three months. 
amount of excavation nece;;sary for the canal works, the river was full of rapid�. Their progress was slow. There 
originally estimated quantity of nearly 100,000,000 cubic were no provisions to be had where they were. The men 
yards being diminished by more than 2,500,000 yards, the were eating riee and the donkeys corn and hay, all brought 
total amount consisting of 59,381, 000 yards of earth and soft out from Europe. He reports one of the missionaries of the 
and broken rock, and of 37,933, 000 yards of hard rock. The English Baptist M ission shot in the groin by the natives. 
total estimated cost of the whole work is £20, 180,000, of The Count goeK up the Ogowe again to-morrow to continue 
which £17, 200, 000 will be absorbed in making the canal, the his explorations. He represents the country far up the 
protecting banks for it ,  and for the Chagres and Rio Grande, Ogowe to be a table-land 2,400 feet above the sea, compara­
and for t i Ie  t ransport of material to the site of the great tively free from fever, and supporting a large and peaceful 
Chagres River dam. a supplementary work decided upou in population. " 
consequence of some exceptional floods which occurred upon ����--_."""-4."'" •• -
t h e  Chagres last year. Nearly £2, 000,000 will be expended The Enj1;Ush Skylark. 

in the construction of I his dam, in protection w orks. along Another attempt is about to be made to introduce the 
portions o f  the canal, and in making a pier in the Bay English skylark to our fields and skies. Last summer Mr. 
of Colon. The i mprovement of the ports, t he  forma- Isaac W. Engla nd imported two h u ndred birds, a consider­
tion of dockR, and the establishment of lighthouses, etc. , lIble num@er of which have survived the winter and are now 

in excellent condition. They will SOOll be set free, probably 
in the neig-hborhood of Ridgewood, New Jersey ; and it  is 
to be hoped that the people of that region will make it haz­
ardous for small bird hunters to be seen thereabout during  

* What has been said will enable the reader t o  make a very satisfactory 
machine, but for want of 'pace the matter of experiment with it has not 
been touched upon . SUPPLEMENT No. 278 will contain further detai1, in 
regard to the construction of the machine aud of apparatu. to accompauy it.  the next four or fi ve years. 

• . '  . 
Protopla�m-A C o mplicated Snbstance. 

H_ J. Reinke (Botan. Zeitung, 38, No. 48) has examined 
protoplasm obtained from AiJlhalium septicum, and discovered 
in it the fol lowing proximate consti tuents : Plastin (an in­
soluble albuminoid resembling the fibrins), vi tellin, myosin, 
pepton,  pepton oid, pepsin .  nuchiin ,  l ecith i n ,  guanin , sarcin , 
x anthin, ammonium carhonate, parach ole�terin ,  traces of 
cholesterin, lEthalium ref;in, a yello w  pigment, glycogen ,  
sugar (non-reductive) , oleic, stearic, palmitic. and traces of  
butyric acids, carbonic acid,  fatty glycerides and para -

' cholesterides, calcium stearate, palmit ate, oleate, lactate, 
oxalate, acetate, formiate, phosphate, carbon ate, sulphate 
(t races), magnesium (probably phosphate), potaesium phos­
phate, sodium chloride, iron (compound lIot determ i ned), 
and water. Plastin can be separated by pressure from the 
liq uid port ions of protoplasm. The album i n oir!s coll ecti vely 
scarcely amount to 30 per cen t  of the d ry substance. Hence 
the supposition that protoplasm consists of al .mmcn must be 
abandoned , and we lIlust cease to cempal'e a plasma cell with 
a particle of white of egg. 
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l!rI.ECHANICAL INVENTIONS. I in. stroke ; steam ports, 16% x 172' in. ; and exhaust ports, ' been imported. The total weight of the locomotive in work· 

An improved gin saw gummer has been patented by Mr. 37.( in. wide. The maximum travel of valve is 572' in. ing order is 92, 700 lb. , of which 65, 300 is on the driving 
John B. Clopton, of Elgin,  Texa�. The object of this in· The boiler �hell is 50 in. outside diameter on smallest ring, ' wheels. 
venti on is tu furnish gin saw gum mel'S, so cOllst.ructed as to with 201 1% in. tubes 10 ft. 1 1% in . long. The tiri box is ' If this engine wurks satisfactorily it is intended to build 
shear off the surplus metal in  a solid piece from either side placed on top of the frames, and t.he springs and equalizi l lg half a dozen more of them at unce. They are intended for 
of the teeth, and thus bring the teeth to a poin t ,  making all levers are hung below the main driving boxes. The fire bux service between Philadelphia and New Y ork.-Railroad Gaz. 
tbe teeth of a uniform shape and size. can thus be made the full width between the tires, ollly .. , • , • 

Mr. Samuel Potts, of Minneapolis, Minn. , has devised an enuugh space bei l lg left between it and them for clearan ce. The Stevens Car Brake Decision. 

im.proved apparatus for driving millstone spindles. It is so The grate is 10 ft. lU l lg by 41% in. wide. The height of tire The opinion of Judges Bond and Morr i s ,  in the eases of 
constructed as to take the s ide draught of the driving bel t  box is 46 in. from bottom of mud ring to under side of Asahel Emigh against the Baltimore and Ohio Railroad 
off the spindles, and thus make it easier to keep the spindles crown Rheet. As the fire box is intended to burn anthracite Company, and Francis A. Stevens against the same, for in· 
vert ical and the mil lstones in balance. coal, it has a water grate.  The crown sbeet is braced or fringement of the patent of Stevens' railroaa car brake, was 

Mr. Micheal MacMahon , of Brooklyn , N. Y. ,  has patented supported w ith crown bars and sling stays. Over tlw tiled in the Clerk's Office of the United States Circuit Court, 
au improved compound steam engine, in which, by the ar· crow n  sheet is a wagon top 7 inches high. The height of Baltimore, �Id . , March 17. The suit has been pen ding since 
r:lngcment and operat ion of suitable valves and ports, the center of  boiler is 7 ft. 074 in. from top of track. The plat es February, 1 864. Some years thereaftcr a decision was reno 
exhaust steam is conducted from the one to the ot her ,ide in the shell of the boiler are % in .  thick, excepting the  ont - dered in favor o f  the complainants, and the m at ter was reo 
of the pistOl ) ,  and into It communicating low pressme or side crown sheet, wh ich is 1'1r. The w hole boiler is made of ferred to a master for examination and report, The report 
vacuum cylinder, for the pur pose of equalizing the pressure steel , except ing the t ubes, rivets, and braces. The chimney was made and an account stated, to wh ich tbe respondent 
upon the pi�tol1 .  i s  1 8  i n .  in diameter and 15  ft. high from t o p  of track. The tikd exceptions. The opin ion j ust filed overrules t b e  excep· 

----. ... , • , • heating surface in fire box is 125 square feet ,  iu the tubes tions,  and decrees in favor of the complainants at t.he rate 
LAVATER'S APPARATUS FOR TAKING SILHOUETTES. 1 ,080,  the total being 1 , 205 square feet. The cross heads : of $25 per car per year for the use of the Stevens  brake, 
We reproduce, as a hi�torical curiosity , an apparat u.-; I have do�ble i n stead of the usual quadruple guide bars. One ! amounting in the aggrega.te to $87,775. 

which w as formerly much talked about, obtained a great of these IS placed above and the other below each eross head. .. , • , • 
success, nnd  attracted the attention of savants and of physi - The bars arc 4Yz in. wide. The eugine is worked with a RECENT INVENTIONS 

ol ogists, but which is entirely out of use at present. . steam reversing gear, having two cylinders 6 i n .  in diameter : )oI l'. Charles O .  Allen . of Grand Rapids, Mich . ,  has pa· 
Lavater, in his celehrated work on Phys io!-(nomy, de- by 1172' in. stroke. One of these is a steam cylinder, and ten ted au improved ('arpet sweeper. The i n vention consists 

scribes it as an accurate and in the pecul iar construction 
convenient machine for drltw- of the case , in a revol ving 
i np; silhouettes. The ellgrltv- eomb combined with tlw 
ing represents the apparatus brush and drive wheel, in the 
so well (hat it is not neces· peculiar construction of the 
Bary to cnler into a miuute comb, and in the comtruction 
descr i ptiou uf it .  of an elastic spr ing  bail com· 

" The shadow,"  says Lava- bined with the hall dIe and the 
ter, " i s projected upon a fine  carpet sw eeper case. 
p"per, well oiled and d ried, and Mr. John Murphy, o f  Co-
placed beh ind  a piece of plate lumbus, Ohio ,  bas patented 
glass, supported ill It frame an improvem�nt in the dass 
attached to the uack of the  of pavements composed (If 
chair. Behind this glass tbe  stone blocks laid upon a con · 
artist is seated ; h e  holds the crete or ot her water-tigh t 
frame w i th one hand and foundation . The pavement 
dra ws w ith the other. " is formed o f  stone  blocks, 

The proportions of a sil· broken stone, and grout, ap-
houette,  on the authority of plied and combined. 
Lavater .  must be j udged prin - Mr. George H. Herrington, 
cipal ly from the length and of Wichita, Kan . ,  has pa· 
breadth of the faee. " A  tented a stilt employing an 
correct and well proportioned adjustable spring, which may 
profile should be equal i ll be used at the will of t he  
breadth aud height .  A hori· operator for leapi ng great d is-
zon tal l i ne d rawn  from the tances and heights, and for 
point of the nose to the back walking or running with 
of the head (provided the great rapidity and ease. 
head be erect) should not ex- MI'. Frank F Parker, o f  
ceed i n  length a perpendicu- Gardner, Mass. , has patented 
lar l ine which extends from an improved foldin g  chair 
the top uf the head to the which may he folded or col-
junction of the chin and lapsed so as to occupy les� 
neck. All of the forms which space whenever an economy 
deviate sensibly from this rule of space becomes desirahle, as 
are so many anomalies. " LA VATER'S APPARATUS FOR TAKING SILHOUETTES.-(Frolll an aucieut engraving uf 1783. , in shipment of the goods, et.c. 

In su pport of these obser- The i mprovement consist� in 
vations Lavater gives a number of �pecimen� of silhouettes, the other is filled with oil to hold the valve gear in any posi- a chair composed of five principal llIember8 on each side, of 
and i nsis ts  u pon the conclusions w h ieh h e  deduces from t.heir tion.  The operation of this reversing- apparatus could not which the back bars and hind legs are arranged on each side 
study. 'Ve give five of these specimens. In No. 1 Lavater be described &0 as to be understood without a drawing. Thc of the chair in the same plane and carry the seat., while t he 
sees an upright soul , an even temper, taste, and frankness ; boiler is fed with two No. 8 Sellers injectors, an d has no front legs and arms are  in another  plane, lind the front Rno 
in No. 2 the con tour of the nose carries the in fall ible mark pum ps. The dome is covered with a wrought iron casing rear legs and the back hal'S are each jointed to a cro�sbar, 
of a good temper ; in No. 3 we have clearness of judgment. w ithout any mouldings, after the style of El1I'opean loco· 1 which rests between the  plane at tbe fore legs and hind legs. 
Thb science of physiugnomy appears puerile to us. It may motive!'. The driving boxes are made of wrought iron Mr. James A. BOllsack, of Bonsack's, Va. , has patented a 
ha\'c afforded an a.greeable cigarette mach ine which uni· 
recreation . but nOlhiug more, formly feeas and distributes 
in a scient i fi c  poiut of view. 2 3 it 5 the tobacco upon a continu-
Lavater n evertheless obtained ons paper r i hbon, then forms 
a great success in Europe. A the same into a continuous 
crowd of persons flocked to roll , then pastes the paper 
Zurich to sec the celebratcd around it, and, fi n ally. cuts it 
ph i losopher and demand of off i nto definite lengths, r. l I  i n  
h im the secrets o f  their chao " series of consecuti Ie opera-
raeter and even of thei r desti· lions. 
ny. Lavater with nncommon Mr. Samuel Bonser, of Do· 
sagacity was seldom deceived vel', N. H. , has patented an 
in his j udgmen t s ;  i t  was thus improved portable force 
that he div ined the characters pump for extinguishing fires, 
of Necker, )OIimbeau , and SPECIMENS OF SILHOUETTES OBTAINED BY LAVATER. wash ing  widows, wetting the 
i\>Iercbr. The i mpartial his· roofs uf huild i ng�, sprinkl i ng 
toriaH must acknowledge that if the work of Lavater is The driving axles are 8 in. in diameter, and the journals are grass plat s, plantR. and trees , with water or other l iquids. 1 t  
vague, nndecided.  and sometimes errs ill t he domain o f  t h e  1 0Yz i n .  long. The coupling rods are fiuted, and have wlid i s  s o  constructed that i t  call b e  readily moved from place 
imaginat ion ,  Lavater h imself was a man of lofty spirit ,  ends w ith composition metal bushings pressed in to  them. to p lace.  
fai thful t o  t he grand pr i nciple of  morality.  With the idea The holes which receive these bushings are bored out, and An improved ornamental bridle buckle has been patented 
or un lllaHking charader, and opening the human soul , as are then slotted, as they would be to  receive a key. The by )lr. Thomas Noble, of Todd's Poi nt, Ill . The object of 
one would a book, to inquire into its depths ,  he  produced a bushing� are cast in an iron mould of eX!lctly the right size, this i n vention is to provide a device that, wh i l e  serving both 
great sensation among b is contemporaries. -La Nature. which is also slotted for a key. A projection corresponding as buckle and ornament , makes the bridle stronger at the 

. ----� .. ...- to a key is thus cast on the bush i ng and fits in the keyway crossing of the brow·band ,  throat·latch, and bit·st rap, by pre-
New Passe nger L o comotive. in the rod, the former being pressed into the hole in  the rod v� ll t ing the necessity of m aking a hole in the throat'latch or 

One of the largest passenger locomotives built in this coun- after its bearing for the crank pin is bored out. The  i n ·  brow-band for the engage ment of a buckle tongne .  
t ry has  lately been completed by the Pennsylvania Railroad gredients of  the  composi t ion are 1 6  parts by weight of  block A stock car that can readily be adapted for trangport ing 
Company, at Altoona. t in ,  1 of copper, and 2 of an t imony . The crank pin jour- cattle or other stock, or mixed stock, Hnd CHn ea;;ily be con-

It i s  of the nsual American type, with four driving wlH'els nals for tlw coupling rods are 3 �4' x 3)4' in. , and the main vetted into an ordinary freigh t car, has been patented by Mr. 
and a four-wheeled truck. The former are 6 ft. 6 in . ,  and journals are 4%' in. i n  diameter by 3H i n .  lou,!! . The engine Thomas Noble, of Todd's Point ,  I l l . The inv<:ntion cOIlsists 
the truck wheels 33 i n .  in diameter. The total wheel base is has Westinghouse driv ing wheel brakes. The driv ing wheel of an improved folding feed-trough.  and supporting braces, 
19 ft. 5 in. , that of the driving wheel 7 ft. 9 in. , and of the centers are made of east iron with steel tires, but a set. of movable water·trough, adjustable shu tter or feeding platform, 
truck 6 ft .  6 in .  The cylinders are 18 in. in diameter by 24 wrought iron wheels with steel tires made by Krupp have and adj ustable and removable stall gates. 
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The G/large for Insertirm under this head i s  One Dollar 

a line/OJ' each insertion ,. about eight words to It line. 

Advertisements must be J'eceived at publication office 

as eally as Thursday morning to appear in next issue. 

Alden Crushers and Pulverizers manui'd and sold by 
the Westinghouse Machine Co., Pittsburg, Pa .. U.S.A. 

Full Set Patent Office Reports, 1846 to 1871, inclusive, 
for sale. J.  C. House, Lowville, N. Y. 

At all seasons of the year use Van Beil's " Rye and 
R(lck," which 18 the only genuine. 

Rock Drill, with Hose and Portable Boiler. Ma­
chinery Exchang�, 261 N. 3d 5t., Philadelphia. Pa. 

For all kinils of Special Rnbber Goods, address Akron 
Rubber Works. Akron, O. 

J t ituttftt jtuttit .. u. 
Moulding Machines for Foundry Use . 33 per cent ! 

saved in labor. See adv. of Reynolds & Co., page 205. J 
Peck's Patent Drop Press. See adv., page 236. 
Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 

&; O'Brien, :\1'f'rs, 2i}d St.,  above Race, Phila., Pa. 
Turbine Wheels ; Mill Mach'y. O.J.Bollinger,York,Pa. HIN'l'S '1'0 CORREtiPONDENTtl. 
For best Portable Forges and Blacksmiths' Hand No attention will be paid 1.0 communications nnless Blowers, address Bulfalo Forge Co., Bulfalo, N. Y. accompanied with the full name and address of the 
Clark Rubber Wheels adv. See page 236. writer. 
The Chester Steel Castings Co. , office 407 Library St. ,  Names and addresses of correspondents WIll not be 

Philadelphia, Pa . •  can prove by 15,000 Crank Shafts, and I gi ven to inqnirers . 
10.000 Gear Wheels, now in use, the superiority of tbeir ' We renew our request that correspondents, in referring 
Castings over all others . Circular and price list fre e .  to former answers or articles, will be kiud enoulih to 

Machine Diamonds. J. Dickinson, 64 Nassau St. , N. Y. name til e date of the paper and the page. or the number 
The Improved Hydraulic Jacks, Punches, and Tnbe 

Expanders . R. Dudgeon. 24 Columbia St . ,  New York. 
Eagle Anvils, 10 cents per ponnd. Fully warranted. 

of the question . 

For Sal e.-Iron Tanks, imported, about 100 gallons Elevators, J<'reight ancl Passenger, Shafting, Pulleys 

Correspondents whose inquiries do not appear after 
a reasonable time sholl i d  repeat them. If not theu pnb­
lished, they may conclude that, for good rcasons, the 
Editor declines them'. 

capaCity. at $10. Address 12 Cedar St.,  New York. and Hangers . J, . 1:).  Graves & Son , Rochester, N. Y .  Persons desiring ,special information which is purely 
of a persona] character, and not of general interest, 
shou ld remit from $1 to $5, according to the subject, 
aR we canna I. be expect<ld to spend time and lahar to 
obtain sitch information without remllneration. 

Authors of Unpublisheil Works should correspond Geiser's Patent Grain Thrasher, Peerless, Portable, 
with Local Printing House, Silver Creek, N. Y. and Traction Engine. Geiser M'f'g Co.,Waynesboro. Pa. 

Use the Vacuum Oils. The best car, lubricating, en- Burgess' Portable Mechan. Blowpipe. See adv., p .  204. 
glne, and cylinder Oils made. Address Vacuum Oil Co., Machi'ne Knives for Wood-working Machinery, Book No. 3 Rochester Savmgs Bank. Rochester, N. Y. Binders, and Paper Mills .  Also manufacturers of Solo- Any numbers of t.he SCIENTIFIC AMERICAN SUPPLE­MENT referred to in these columns may be had at this Valuable �Ianufacturing Property for sale at half I man's Parallel Vise, Taylor. Stiles & Co .• Riegelsville.N .J. 
value, if sold at once. Situated in North Adams, Mass. Long & Allstatter Co. 's Power Punch. See ailv., p. 220. Consisting of fourteen acres and thirty-seven buildings. . . 

office. Price 10 cents each. 

Fine brick mill, five stories, 150 x 50. with tine water Presses, DIeS, Tool� for workmg Sheet Metals, etc. 
power, two elegant dwelling houses, twenty-eight tene- FrUit and other Can 'rools. E. W. Bliss, Brooklyn. N. Y. 
ment, and numerous other buildings. Dwellings and For Light Machinists'Tools, etc., see Reed's adv., p. 221. 

(1) E. W. R writes :  1. I bave a large 
white clam shell on which I wish to pai llt, The insi de 
is covered with a roughness that looks l ike lime. Will 
YOll kindly t,,1l me what will clean the inside of this 
shell ? A. Use a soft piece of cloth moistened with di­
lute aqneous solution of oxalic acid ; rinse thoroughly , 
dry, and finish with a l i ttle fine whi ting moistened with 
oil. 2. What will clean bronze and take off fly specks ? A. Use a sponge moistened with warm wine spirit ; go 
over the surface quickly. 

tenements rented. For terms, apply F. S. Perrin, A l bany. 4 to 40 H P. Steam Engines. See adv. p. 22t. N. Y. 
The Patent for the Novel Fire Kindler illustrated on 

pa.ge 214, current volume. is for sale. A ddress Wm. 
Rausch. 1,828 Wood St., Philadelpbia, Pa. 

Engines and Boilers : 16 x 48, 15 x 30, 13 x 30 inch 
Horizontal : 16 x 28 Upright Engines ; 30, 40, and s;) H. P. 
Locomotive Boilers j 20 to 45 H. P. Horizontal 'l'ubular 
Boilers. �econd�hand,  but guaranteed in good order. 
Full line second.hand Wood·working Machinery. Send 
for descriptive list. Belcher and Bagnall, 40 Cortland St. , N. Y. 

For a Two Horse Roper Caloric Engine, nearly new, 
inquire of E. \Vest. Lockport, N. Y. 

Lathes, Planers, Drills, with modern improvements. 
'l'lle Pratt & I\' hitney·Co., Hartford. Conn. 

Owners of steam boilers can save fuel, repairs, and 
delays by using Hotchkiss' Mechanical Boiler Cleaner. 
which removes all mud or scale-making properties from 
the bai l er.  Send for circular. 84 John St . •  N ew York. 

The Eureka Mower cuts a six foot swath easier than 
a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka M ower Company, Towanda, Pa. 

Eclipse Fan Blower and Exhauster. "ee adv.,  p. 220. 
The iNewcll Universal �ml Co., Office 7 Cortlandt St. , 

New York, are manufacturers of the Newell Universal 

Grinder for crushing ores and grinding phosphates, bone, 
piaster. dyewoods, and all gummy and sticky suhstances. 
Circulars and prices forwarded upon request. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 221. 
Ten DOll ble-acting Presses, 8 single-acting Presses, 127 Foot Presses, for sale by 'l'he George Place Machiuery 

Agency, 121 Cbambers St., N. Y. 
For best Duplex Injector, see Jenks' adv. , p. 204. 
Portable Railway Track and Cars of all Descriptions for 

Railroad Grading • .sugar Plantations, Mines, etc. Send 
for circulars. F. W .  Corey & Co., 162 Broauway, N. Y. 

L. Martin & Co., manufacturers of Lampblack and 
Pulp Mortar-blMk, 226 Walnut St., Philadelphia, Pa. 

Send to John D. Leveridge, 3 Cortlandt St., New York, 
for illustrated catalogue, mailed free. of all kinds of 
Scro l l  Saws and Supplies, Electric Lighters, Tyson's 
Steam Engines, Telephones. Novelties, etc. 

'l'he Twin Rotary Pump. See adv. , p. 206. 
Pure Oak Leather Belting. C.  W. Amy & Son, Ma­

nufacturers. Philadelphia. Correspon dence solicited. 
Jenkins' Patent Valves and Packing " The Standard. "  

Jc.::nkins Bros., Proprietors, 11  Dey St., N e w  York. 
Presses & Dies. Ferracute Mach. Co. , Bridgeton ,  N. J. 

Grain Nickel . Nickel Salts, Nickel Anodes, Composi­
tion, Felt llulf Wbeels. Greene. Tweed & Co., New York. 
Rollstone Mac. Co. 'sWood WorkingMach'y ad. p.  337. 

For Mill Macb'y & Mill Fnrnishl1lg, see iIIus. adv. p.237. 
Rue's New " Little Giant " Injector is much praised 

for its capaclty, reliability, and long use without repairs. 
Rue Manufacturing Co., Philadelphia, Pa. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 237. 

(2) J. D .  R asks : 1. How do you make 
red and green l ights ? A. For colored fires see answer 
to A. M. G. (23), page 155, No. 10, current volume. 2. 

For Shafts, Pulleys, or Hangers, call and see stock What will make a ilense white smoke that one may kept at 7� Liberty ot., N. Y. Wm. Sellers & Co . tbrow a shadow on ? A. Sul phide of antimony (pow-
Cotton Belting, Rubber Belting. Leathcr Belting, Pol dered) burned with niter gives a thick white smcke. It 

Ishing Belts. Greene, Tweed & Co., lI8 Cbambers St.,N.Y. should not be used indoors, as it is very pernicious. The 
�kinner & Wood, Erie, Pa., Portable and Stationary vapors of heated muriatic acid and strong ammonia 

Engines, are full of orders, and withdraw their  IIlustl'!L- water when brought into contact also produce dense 
ted advertisement . Senu for their new circulars . white vapors. This is .Iess objectionable than the anti­

Saunders' Pipe Cutting Threailing Mach. See p. 237. many. 
Wm. Sellers & Co. , Phila . ,  have introduced a new 

injector, worked lJy a single motion of a lever. 
Toope's Pat. Fel t and Asbestos Non-conducting Re­

movable Covering for Hot or Cold Surface8 ; 'roope's Pat. 
Grate Bar. C.'l'oope & ('0., M'f'g A gt., 35,� E. 78th St . .  N . Y .  

U s e  Vacuum O i l  Co.'s Cylinder Oil,  Rochester, N. Y .  
Don't buy a Steam Pump until you have written Val­

ley Machine Co . •  Easthampton, Mass. 
For Machinists' Tools, see Whitcomb's adv. , p.  237. 
Vick's Seeds best in world . Floral Guide tells how 

to grow them. See adv . .  p. 204. 
Wiley & RUSSell �i'f'g Co. See adv. , p. 204. 

---- -_  .. _---
NEW BOOKS AND PUBLICATIONS. 

THE STEAM ENGINE AND ITS INVENTORS. B[ 
Robert L. Galloway. London : }lacmi -
Ian & Co. 12mo, clotb. 

An admirable historical sketch of the origin of the 

(3) C. K. H. write� ;  1 .  In SUPPLEMENT 
of September 23, 1876, I find receipt for black ink : 1 part 
soluble nigrosine in 80 parts water. Will ink made in 
this manncr spoil or fade in bottles by age f A.  No. 
2. W h at can be added to this ink or to crystal black 
aniline ink that will give a glossy appearance ? A. Add 
a suitable quantity of sugar and gum arabic. 

(4) J. C. writes : I w ish to know bow to 
mix lead and zinc - a  cheap process. A. Mix the fused 
metals well together; stir until cooled nearly to the 
poi nt of solidificat.ion ; then cast. If the casting is large, 
so that the alloy does not chill at once, the metals are 
apt to separate somewhat unless the mould can be re­
versed or moved about. 

(5) W. A. H. asks : Will iron, etc. , draw 
from a magnetic compass needle its magnetic proper­
ties if placed near it  for a length of time f A. No; it 
will rather lend to strengthen it. 

cylinder and piston engine, the application of steam to (6) J. P. C. asks : 1. Were tbe tests made 
it as a motive power, and the development of the steam by government engineers on boilers printed ? A. No. 
engine dnring what may be cal led i ts germinal period, 2. How can I caleulate the amount of water thrown by a 
closing with Watt, Stephenson, and Fulton. I lift pump in an hour : the cyliniler 3),2 inches diameter, 
LIFE HISTORY OF OUR PLANET . . By Will iam i ]C?gth o f  stroke 32

. 
inches, number of rev0luti?ns.28 per 

D. Gunning. New York :  J{. W ortlling- mmute f A. MUltIply the area of the pIston m mches 
ton. 12mo cll)tb. by the stroke in inches, deduct 5 per cent for losses ; the 

It is a rare thing �o find a book of this class which is res u l t  is the number of cubic inches per stroke, which 
at once entertaining in style and strictly scientific in multiply by the nnmber of strokes per minnte. 
matter. method, and spirit • .  Mr. Gunning is obviously (7) A. W. asks : Are tbere more miles of 
wel l  informed with regard to the later re�nlts and ten- railway in the United States than there is in the rest of 
dencies of biology, paleontology, and geology; and he the world ? Has Siberia 0" China a railroad ? A. There 

Wood-Working Machinery of Improved De,ign and has dispiayed in these lectures n ot a l ittle ski ll in group- are about 98,000 m iles railroad in Europe, 93,000 in the 
Workmanship. ('ordesmlln, Egan & Co. ,  Cincinnati, O. ing and describing in plain English the more signi ficant United State", and 27,000 in the rest of the world. 
Brass & Copper in sheets , wire & blanks. See ad. p . 237. facts and laws of the evolution of life forms through Siberia has a few m i les of the commencement of a 

The " 1880 " Lace Cutter by mail for 50 cts . ;  discount the geologic ages. The inte1.ligent reading of the book, road. China had a short road, but it has been taken np. 
to the trade. Sterling Elliott, 262 Dover St. , Boston, Mass. however. presupposes an amount of scientific knowledge 

(8) J. M. F. asks (1) for reci pe for a good not likely to be pOSJiessed by the average " popular " Experts In Patent Causes anil Mecbanical Counsel. reader. ink powder. A. Ink powders.-a. Reduce best quality 
Park Benjamin & Bro . . 50 A stor House. New York . of soluble nigrosin to impalpable powder by grinding. 

For best Indirect Radiators, see adv. ,  page 237. 
Split Pulleys at low prices, and of same strength and 

appearance as Whole Pulleys . Yocom & »on's Shaftinll 
Works, Drinker St., Philadelphia. Pa. 

Malleable and Gray Iron Castings, all  descriptions, by 
Erie Malleabl e  Iron Company, limited, Erie, Pa.  

Wren's Patent Grate Bar. See adv. page 237. 
Power, Foor., anil Hand Presses for Metal Workers. 

Is DARWIN RIGHT ? OR, THE ORIGIN OF The powder dissolves in water,forming an excellent ink. 
MAN. By William Denton. Wellesley, l>. Pure crystal l i zed sulphate of iron, 2 lb . ;  tannic 
Mass. : Denton Publisbing CompallY. acid, l ib. ; indigo carmine , 2 �'. oz. ; reduce all to pow-
12mo, cloth. der and triturate well together; gradually add � oz. 

Twenty-five years ago Mr. Denton was widely known crushed cloves. Tbese proportions wil l produce some­
as a champion of " advanced " notions with respect to thing over a gallon of very fine ink (flnid) when mixed 
geology and human history. During his career as a with enough warm water. 2. A reccipt for silver soap or 
popular lecturer he has undoubtedly done good work in scouring soap for cleaning all kinds of metal s ,  etc. A. 
combating the older unscientific traili tions of the mul- Tallow or grease. 100 lb. ; rosin. 80 lb . ;  s i l icate of soda, 

[APRIL 1 6, 1 88 1 .  II the hardest kind, and why ? A .  To obtain the best re­
sults the carbon shonld be hard and well polished. 

(11) C. R-The diameter of eacb of the 
fonr cables of the great suspension bridge between New 
York and Brooklyn is 15)!4 inches. Each cable iR  com­
posed of 19 strands of No. 8 galvunized steel wire 
(about an eighth of an inch in diameter), 280 wires to the 
strand, or 5,320 wires each cable .  In other words, the 
bridge 1I00r is suspended on 21,280 one-eighth inch steel 
wires, each 1,600 feet long between the grauite towers. 

(12) C. W. B. writes : 1.  I bave 2 oz. of 
No. 36 silk covered ",ir�. Please state dimensions for 
making the largest indnction coil , that I may use ail my 
wire. A. Make the core 3 inches loug and � inch in 
diameter. Wind it with three layers of No. 18 w i re, 
then fill your spool with the No. 36 wire . 2. Will the 
above coil light one gas burner, with one cell of the 
Smee battery (plates 3x4 'inches) f A If well made 
and a condenser applied it will light gas. 3. Would this 
be too strong for shocks ? A. No, providing the Cone 
be made movable, so as to regulate the current. 

(13) R D. asks : What metal is best to nse 
on push buttons, switches, e l c. ,  to give good eonnec· 
tions ? I have been using German silver, but it don' t 
answer Ihe purpose well .  A . Use copper or platinum. 

(14) J. B. asks (1) bow I can obtain a good 
permanent red color on cotton yarn by dyeing with 
Brazil wood or CochineaU We have tried several 
methods, but we do not succeed m getting a fast color. 
A. The following are practical receipts : For 50 lb. cot· 
ton : 1 .  Mordant with 15 lb. sumac and 10 lb . ahm. 
Dye with 6)4 lb. cochi neal . Leave 24 hours in the 
sumac; lift, make up the solution of alnm hot. Winch 
in t his for 2 or 3 hours ; lift. wash in two waters; boi l 
the cochineal ; put off the boil ; enter and winch ril l fnll 
enough, then wash and dry. 2. Mordant with 16 lb . 
sumac and cotton spirits 3° 'l'wad. ; dye with 24 l b .  lima 
wood or Brazi l  wood ; suma� 24 hours, lift and winch 
in spirit tub, anil wash ant.  Boil the woon, decant the 
clear liquor, enter, and winch 30 minutes ; rai se with 
alum. Cot.ton spirit may be prepareil by dissolving in 1 
l b .  of a mixture of 4 parts muriatic and 1 part nitric 
acid 3 oz. fine tin ; reducc with water. 

(15) H. F. G. asks : Who first invented the 
governor f o r  regulating t h e  s peed of engines ? A .  
James Watt. 

(16) N. B. M. asks : 1. Will tbe galvanized 
steel wire such as  is  nsed for fencing make a good 
l ightning rod f A. Yes if ten or fifteen are twisted to­
gether to form a single rod . 2. Does the coating on tbe 
wire affect its conducting power ? A. No. 

(17) H. H. K. asks w hat it is that tbe 
Chinese use in making their  was-h glossy. A .  They arc 
said to moisten the starched linen with raw starch 
water containing a l ittle blood albumen . The gloss is 
developed by hard rubbing wi:h a small polishing iron. 

(18) I. P. writes : 1. I want the best and 
simplest process o f  embalming human bodies. Can you 
give me the information I need ? In SrpPLEMENT, No. 
266 (Feb. 5), page 4237, top, is a method. Is there a 
better aile ? Give particulars of process for practical 
use, or refer to where to find process. A. See page 813, 
SUPPLEMENT, No. 51 ; also pp. 371 , 1 17, 103, and 391 . vol . 
xxxvii . ,  and 139 (5) vol. xxxix.,  SCIENTIFIC AlIlERICAN. 
2. What is the best dye to color whiskcrs and hair 
brown or black ? A. The expressed j uice of the bark 
of green walnuts is said to be one of the best. 

(19) A. J. S. writes : I ba ve a !'Ow of ground 
glass window p.nes that I would like to have transpar­
ent one third at the top. Can you tell me of a varnish or 
anything of the kind that will make them so? A. Var­
nish will not do it; the glass must be polished. 

(20) C. A. II. asks if zinc will do to line 
a fresh water tank. The tank is 26 feet Jong, 6 wide, and 4 high. Will it last ten years ! A. If the water is not 
to be nsed for drinking or cooking purposes. yes. Under 
fa vorable oircumstances it will last ten years. The 
wood of drinking water tanks may be preserved by 
coating it with genuine asphaltum, purified by melting 
it over a fire and stirring it occasi onally for six hour". 
Apply to the dry wood and let it stand several days 
before wetting. It is better to run off the first water. 

(21) J. L. D. asks : How can I make a black 
preparation with linseed oil to make thin cloth water­
proof and yet pliable ? A. Add half a pound patent 
drier per gallou of oil, and enough lampblack to color. 
Heal the oil, apply with a brUSh, and dry at 100° Fah. 

(22) W. E. S. & Co. ask (1 ) wbere to ob· 
tain marine glue. A. Address any large dealer in phi lo­
sophical goods. 2.  How is it prepared f A. See re­
ceipts for marine glue, page 2510, No. 158, SCIENTIFIC 
AMERICAli SUPPLEMENT. 

(23) F. D. H. writes : I have seen at hotels 
Lowest prices. Peerless PUDch & Shear (;0 . . 52 Dey St.,N. Y, 

National Steel Tube Cleaner for boiler tubes. Adjust­
ab le ,  durable . Chalmers-Spence CO. , 40 John St . •  N . Y. 
New Economizer Portable Engine. See illus. adv. p. 237. 

titude. But the cast of his mind is essentially unscien- 15 I b ; fine sil icious sanil, 12 lb . Saponify the grease in New York articles of porcelain and glass ware that 
tific, and his knowledge would apVear to have been by boiling with about 15 1b.  of causlic soda, d issolved had been broken anil mended ,  by placing what ap · 
gained mainly by reading. His book is interesting and in watcr to form a lye of about 15° B. Saponify the peared to be smal l copper ., dogs " or staples across the 
suggestive; but it betrays throughout the incompetence rosin by boiling with 4 gall ons of soda lye at 30° B. ,  and line of fracture, the ends of which appeared to be ce­
of the author to grasp the exact conditions of the add to it the s i l icate of soda. Having separated the mented into holes drilled into, but not through, the rna· Corrugated Wrought Iron for Tires on Traction En- problem he attempts to answer. grease Roap mix it at boi l ing by bealing with the resin terial. Can you inform me how this is ilone, how the gines, etc . Sole mfrs., H. Lloyd, Son & Co., Pittsb'g. Pa. h I d '11 d d h BENJAMIN PEIRCE. A MEMORIAL COLLEC- soap and water glass and the silica. Stir while cooling a es are fl e , an w at cement is used ? A Holes Best Oak 'Panned Ijcather Belr.ing. Wm . F. For(�- . h f a b bo d '  0 l '  b f d '  TION. By Moses Kin,ln". Cambridge. III t e rames . Tn Y e ro III p ree am . y means 0 an or mary paugh , J r  . •  & Rros., 5::H Jefferson St., Philade1pbia, Pa. h' d ' ll Th d ')1 ' k t . t 'th '1 f Sq. 12mo, paper. (9) G. C. S. writes : Will  you please state mac me n .  e fl IS ep mOlS WI 01 0 lur-

Slave, Barrcl. Keg . and Hogshead Machinery a spe· Contains a portrait of the late Professor Peirce, of through the columns of your paper the thickness of the pen tine, and caused to rcvolve rapidly by taking one ciall;y, by E. & H .  Holmes. 8ulfalo, N. Y. Harvard, a biographical . ketch by Dr. Thomas Hill, heaviest iron armor plating maile and in usc 011 naval twist of the string of a bow about it and drawing th e  
Houston's Four-Sided Moulder. Sce adv.,  page 237, several obituary alld editorial  notices from pu blic prin ts, fioaters or turret ships to withstand the heaviest /l:uns ? bow quic ldy backward and;forward,  after the manner of 
Wright' s Patent Steam Engine, with antomatic cut funeral discourses, and other memorial  matter. Mr. A. 14 inches in a single t!J.ickness. 2. What thickness 1,lsing a saw, while the head of the drill i s  held in po-

ol!. The best engine made. For prices. address W illiam King's work has been neatly done. : of iron the heaviest of the improved modern guns have sition by a loose o i led brace. Use the waterproof ce-
Wright, }I anufacturer, Newburgh. N. Y .  ' ment described at the bottom of page 2510, SUPPLEMENT, 

For Mining Mach'y, see adv. of Noble & Hall, p. 236. COMMERCIAL RELATIONS OF THE UNITED pierced? A. Ahout 12 inches. No. 1 58, article on cements. 
STATES. Reports from ConBuls. No. 2. I (10) A. H. C. writes : 1. 1 have made a (24) G. A. N. ask s : 1 .  Are type metal cast. The Brown Automatic Cut-off Engine; unexcelled for November , 1880. Washington : Govern · Blake transmitter which works to perfection with the wOl'kwanship, economy. and durability. W rite for in- ment Printing Office. , single exception of an occasional cracking noise. I ings made heavy, suitable for small engine castings. say 

f"rmarlon C. H. Brown & Co., Fitchburg, �I ass. One of t.he most commendable acts of the late t;ecre . I use four ceas of Leclanche hattery instead of one, as I lx2 cyliniler ? A. They would answer, but arc not so 
'l'he Sweetland Chuck. See ilIus. udv., p. 204. good a� S leam metal or iron. 2. Of what material are tory of Staie was the organization of a system of reo i find the transmitter works louder. The crac king noise the steam way cores for such small castir,gs made, and Nickel P:atinll'. -�ole manufacturers cast nickel an· ports from our consuls abroad touching the commerce, I does nol come from Ihe main line, nor from the trans- how are they removed from the casting ? A. Generally odes . pure nickel salts. Importers Vienna lime, crocus. manufactnres. etc.,  of their districts, with special re- . mitter, as I have proved by tests. Does it come from of com position or brass. 3. Is there an electric motor etc. Condit. Hanson & Van Winkle. Newark, N. J . ,  and ference to opportunities for increasing the foreign com- ·1' tbe battery, and if so can it be remedied ? A. The n oise 
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C. B. Rogers & Co .• Norwich . Conn .. Wood Working and it is to be hoped that the new admini stration will this occurs it speedily de.troy� the efficiency of the in- (25) G. C. S. asks : 1. Should the cutters in 
MachInery of every kind . See adv., page �06. not allow tbis useful publication to pe nC/llected, , strument. �.  tihould the carbon ill transmitter be of I a milling mllchiue be lubricated tor millir.g common 
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yellow brass ? If so. with what ? A .  For soft brass we I same dry zinc such' as painter" use ? A. No. Use me- Crucibles. etc . •  manufacture of plumbago. S .  A .  

think no lubrication necessary other than a solution of tal l ic zinc in fine powder, such as filings. Peto....... . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  238.800 
soap .  to keep. the work cool. For hard brass lubricate I (37) W. S. H. writes :  I notice in the Sup-

Cultivator. L. K. Tipton . . . . . . . . . .. . . . . . . . . . . . . . . . .  238.989 
With good oi l .  2. What should the velOCity of the . . .  . Cultivator. D. Unthank (r) . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  9,607 
periphery of cutters be for milling brass ? A. The PLE>lENT.No. 264.a descrIptlO� of an Improve�ent m t?e Cultivator. Van Sickle & McConaughy . . . . . . . . . . . . .  238.9B4 . . I Bunsen battery, and the experiment was carried on With Cultivator. wheel. F. B. Manly . . .. . . . . . . . . . . . 238.943. 238.944 speed may he conSiderably greater than for non, say the salts of a�monia hut it does not say what l-ind of Curtain fixture. B. Landon . . . . . . . . . . . . . . .  : . . . . . . . . .  238.925 80 to 100 feet per minute. salts, whether nitrat�,sulphate, or som� other sal�s. A. Denta1 olugger and burr, H. S. Miller . . . . . . . ... . . 238,950 

(26) W. W. asks :  How can I mak

.

e a liquid I The salt referred to is ammonium chloride-sal-am- Dentistry. J. E. Low . . . ..... . . . . . . . . .. . . . . . . . . . . . . . . .. 238.940 

stove pol i sh to be applied with a wooleu cloth. and get maniac. Draught equalizer. W. Anderle . . . . . . .  . . . . . .. . . . . .  238.828 

h Draughting instrument, T. Tostevin . . . . . . . . . . . . . . .  238,990 t e same lu�ter. as the old style with bru�h, water: �I1d (38) E. J. M. asks : Can you inform me Dredging apparatus. vacuum. H. C. Sears . . . .. . . .  238,975 c�rbnret of Iron ? A. Reduce good graphIte, by mll�mg whether the asbestos roofing is dnrable? I have been Duplicating press. H. S. Norse . . . . . . . . . . . . . . . . . . . . . .  238.9:.6 
with .water, to a de�ree of fineness th�t w,ll cause It to told ttat it wiII not last over two years. A. So far as D�st pan. G. Macardle .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. .  238.942 
�em�In suspen?ed In water for so�e tIme . . Water hold- we know, we incline to a favorable opinion of asbestos EJe�tor for steam machinery, oil, Verniaud & 
mg m suspensIOn a large quan:,ty

. 
of thiS p�":Gered roofing. The mannfacturers of this species of roofing Cabbell . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . .  238.996 

plumbago may be used as a liqUId stove polisu. . . . .  ElectrIC cable. T. A. Watson . . . . . . . . . . . . . . . . . . . . . . . 238.999 
c1alll that It forms a smooth. water and aIr tIght snr' l Elevator. G. 1'1 . Clayton . . . . . . . . . . . . . . . . . . . . . . . . .. . . 238.762 

(27) C . C. S. ask s :  1. What can I use to I face. which is a good non-conductor of heat. and is Elevator bucket, W. P. �lyer . . . . . . . . . . . . . . . . . . . . . . . .  238.8Ul 
make linen white-something that wiII do the work practically a resistant of fire ; that it is adapted to ail Engraving machine. A. K Francis.. . . . . . . . . . . . . . . . .  238.882 
qu ick .  so that it can be used in a laundry. and that does climates. and is durable. We do not know of any facts Expavsion jO int. W. Forman . . . . . . . . . . . . . . . . . . . . . .. 238.775 
not injure the clothes ? A. Boil in hot soda. rinse. and to call these claims into question. and certa;nly wou ld Explosive compound. F. C. Keil . . . . . . . . . . . . . . . . . . . .  238.916 
wri ng out; handle in a moderately strong clear solution not hesitate to say so if we knew the material to be �yeglaSses. nose piece for, F. T�rstegen . . . . . . . . . . .  238.985 
of fresh chloride of lime. wring out. and handle in clear worthless. Eyelet blank�. machme for cuttmg. G.O.Schneller 238.8 1 0  

water t o  which has been added about one per cent o f  sul-
Faucet. J. (,hfford . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . .  238,855 (39) A. B. & B. write : 1 . . We wish to know Feed water apparatus, l}. Westinghouse. Jr .. . . . . . 239.000 phuric acid ;  wring out and rinse in clear water, then 

steep for ten minutes in water containing about one per 
cent of bisulphite of soda, rinse in c lean water again, 
wring out. and dry. 

(28) W. H. W. writes :  Of late I have a 
great deal of trouble with my work and cannot tell the 
cau"e. :liy work i s ' mostly on brass. The common yel­
low brass I do not have any tronble with ;  bnt when I 
have red brass to plate I am unable to make it hold, 
although I clean it in the same manner as the yellow 
brass. In this way. I first polish the work, tnen boil it in 
crude potash. rinse, then dip i n  a solution of cyanide of 
potash. rinse again. then into the bath. The nickel seems 
to take all right; but after it has been in the bath about 
half an hour it peel s off while in the bath, and I cannot 
account for it. My work leaves the hath nice and bright, 
but I can see before I commence to finish it that it wi l l 
be bad. A. Your trouble may be due to imperfect 
cleansing of the work . or too Iow a quantity of current 
ag compared with the strength of bath-probably the 
former. Rinse thoroughly from the potash, and scour 
with fine pumice stone moistened with the cyanide, rinse, 
and put in circuit at once. Use larger cel ls  in the bat­
tery. or arrange as indicated in article on nickel pJati�, 
page 158. No. 10. Vol. xliii. 

(29) O. R. asks why adding water to sul­
phuric acid makes the mixture halter. Is there any 
comoination chemically ? A. Water and sulphuric acid 
nnite chemically. The heat is developed by the con­
densation which takes place. One vol ume of strong 
acid and one of water mixed make les6 than two meas-
ures_of dilute acid. 

t30) H. H. L. asks how the engineers in 
charge of the proposed tunnel under the English chan­
nel get the bearing in order that they may excavate 
from both sid es and have the excavations meet beneath 
the channel. If they could see across the channel it 
would all be plain to me. bllt as they cannot. I can't Bee 
how it is done. A. We helieve it is possible at times 
to see across the channel.  The bearings are probably 
obtained by aid of the magnetic needle, 

of a substance to impregnate woo d with. that will pre- Fence. portable,J. M. Irwin . . . . . . . . . . . . . . . . . . . . . .  238.783 
vellt  it from swelling and shrinking. It must not be Firearm. bree.ch-Joading, A. E. Whitmore . . . . . . . . .  238.821 

affected by spirit'i3 or aCids, and tIlust not be poisonons. lfirearm, magazine, F. W. Tiesing . .. . . . . . . . . . . . . . . . 238,988 

A .  Try the following: Paraffine. 1 lb. ;  benzole, 2 gals. ; Floating cooler. J. Schafhaus .. . . . . . . . . .. . . . . .. . . . . .  238 8e9 

dissolve ; d igest the wood (dry) in this solntion for Fracture apparatus. C. R. Gorgas . . . . . . . . . . . . . . . . . .  238.887 
E�uel. device for feeding fine. A. Greiner. . . . .  . . 238,8f11 

several days, dry in the air. then heat to about 2500 Fah.. Funnel for use in canning fruit, etc . •  J.A.Fletcher 238.774 
in an oven. 2. Will the Th il manny process answer for Garment. reversible. II .  Marks . . . . . . . . . . . . . . . . . . . . . .  238,945 
this ? A. It is not intended for this kind of work. 3. Gas making apparatus. J. W. Boland . . . . . . . . . . . . . . .  238,837 
Is sulphite of baryta soluble in spirits or acids. and is it Gas valve. Druck' ieb & Fels . . . . . . . . . . . . . . . . . . . . . . . . .  238.768 
poisonolls if used for vessels to measure vinegar Gate, I. I.J. I.Jandis . . . . . . . . . . . . . . . ... . . . ..... . . . . . . .  . . 288,924 
or spirits ? A. It dissolves in water and in dilute Glass building block and building. C. W. McLean. 238.797 
spirit, and is decomposed by a.cids. Glass pipes, apparatus for the manufacture of, 

E. B. McIntosh. . . . . .... . . . .  . . . . . . . .. . . . . . . . .  . 238.796 MINERALS, ETC.-Specimens have been re- Glove. time, L. P. Juvet . . . . . . . . ... . . . . . . . . .  238.9 1 3. 238.9H 
ceived from the following correspondents, and Governor for vulcanizing apparatus. W. E. Gwyer 238,894 

examined .  with the results s.tat.cd : 
Grain binder. M. G. Hubbard. Jr . .. . . . . . . . . . . . . . . . . . 238,90� 

D. Y. H.-The l imestone contains much galena-lead 
sulph ide. some copper, and a trace of silver. See Hints 
to Correspondents. 

[O�'FICIAL.] 

I N D E X  O F  I N V E N T I O N S  
F'OR WHICH 

Grain cleaner, L. Gathmann . . . . . . . . . . . . . . . . . . . . ... . 238,885 
Grain dri l l , H.L. Brown .. . . . . . . . . . . , . . . . . . . . . . . . . . .  238,845 
Grain dnll. S. B. H art (r) . . . . . . . . . . . .  9.604 
Grinding mill, W. N. Cosgrove . . . . .... . . . . . .  238.859. 238.860 
Harvester. A. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238,9D7 
Harvester binder. S. D.  Locke . . . . . . . . . . . . . . . . . . . . . 238.939 
Harvester chain rake. W. N. Whit�ley . . . . . . . . . . . . .  239.003 
Harvesters, conveyer chain for, \V. \V. Burson . .. 23S,849 
Harvesting machine. W. N. Whiteley . . . . . . . . . . . . . .  239.004 
Hat and cap adaptable to heads of different sizes, M. Davis. . . . . . . . . . . . " . . . . . . . .  .. . . . . . . . . . . . . .  238 ,865 

Letters Patent of' the United States 'Were Hat shaping machine. J. P. Farmer . . . .. . . . . . . . . . " 238.171 
Head rest for invalidS, adjustable. Hopkins & 

Granted in the Week Ending Higgins . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . .  . . .  . . .  238.780 
Heater and mulller. combined. G. C. Fink . . . . . . . . .  238 ,773 
Heel restorer. D. F. McKitrick . . . . . . . . . . . . . . . . . . . . .  238.946 March 15 ,  1881 .  

&ND E&CH BE&RING TH& T D&'.I'E. Hinge. gate. E .  J .  Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.840 
Holdback. G. W. Thorp . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  238.986 

[Those marked (r) are reissued patents., Hoop making machine, barrel, E. E. rl'hresher . . .  238,987 
Horse detacher. B. W. Sparks. . . . . . . .. . .  . . . . . . . . . .  238 .814 A printed copy of the speCification and drawing of any Horseshoe nail clincher. F. Wierwille . . . . . . . . . . . . . .  238.822 

patent in the annexed list, also of any patent issued Horseshoe nails, machine for forging, L. S. Parre. 238,804 

since 1866, will be furnished from this office for one dol-
Horseshoeing machine, A. G. Humphrey . . . . . . . . . .  238,906 
Hose patch.J. A. Fairbanks . . . . . . . . . . . . . . . . . . . . . .  238.770 

lar. In ordering please state the number and date of the Hub. vehicle wheel, N. J. Houk . . . . . . . . . . . . . . . . . . . . .  238.781 
patent desired and remit to :\lunn & Co., 37 Park Row, Hodrant valve, J. Flanagan . . . . . . . . . . . . . . . . . . . . . . .  238,879 

New York city. We also furnish copies of patents Hydrocarbon. burning. D. Church . . . . . . . . . . . . . . . . . . 238.852 

granted prior to 1866 ; but at increased cost. as the speci-
Inhaler, A. J. Leslie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.793 
Kettle, H. Friedman . . . . .. .  . .. . . . . . . . . . . . . . . . . . . . . . .  238.883 

flcations not being printed. must be copied by hand. Lamps, manufacture of carbons for incandescent 
(31) T. G. asks : Can you inform us in what electric. T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.868 

Abdominal supporter. :II. T. Linquist . . . .. . . . . . . . .  238.794 Lasting machine, R . . C.Lambert . . . . . . . . . . . . . . . . . . . .  2a8.791 
way to use nitric acid to C l l t  hard steel ? A. Mix 
strongest nitric acid with three t imes its weight of hy­
drochloric acid. and warm before using. 2. I have 
learned from a jeweler that salt added to nitric acid will 
leave a spot on gold if alloyed. even as little as coin. 
Is this so ?  A. Any liquid containing chlorine will at­
tack gold. The mixture of salt (chloride of sodium) and 
nitric acid especially. if warmed.contains free chlorine. 
A better solution i s  the nitro-muriatic acid (aqua regia) 
alone. 

Agriculturu' implement. combined. H. M. Keith . . 2a8.738 Lathe. L. ll. Sanderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.971 
Amalgamator, J. Wilkins . . ... . . . . . . . . . . . . . . . . . . . . . . 238.823 Lead and crayon holder. H. IIarris . .  " . . . . . . . . . . . .  ;Ja8.897 
Annunciator. automatic electriC. A. Bradford . . . .  238,756 Lemon squeezer. R. H. Daley..... . .  . . .

.
. . . . . . . . .  238,765 

Arm rest and book leveler. combined. O. Smith . •  238.979 Letters and figures for Signs formed of celluloid. 
Auger, earth. J. H. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.388 etc . •  M. C. Lefferts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.928 
Axle box. anti-friction. W. ;llilIer . . . . ..... . . . . . . . . .  238.9 49 Liquid COOling apparatus. E. J. Petit . . . . . . . . . . . . . . .  238.961 
Axle box. car, A. L. Anderson . . . . . . . . . . . . . . . . . . . . . .  238.880 Loom stop motion. ;;haw & �Ieyner . . . . . . . . . . . . . . . .  238.8H 
Axle, carriage, L. Provailcher . . . . . . . . . . . . . . . . . . . . . .  238,964 Lumber boom, I. W. Norcross . . . . . . . . . . . . . . . . . . . . . .  238,954 
Axle lubricator. car. G. J. & S. J. Shimer. . . . . .  238.813 Lumber trimming machine. E. H. "tearn • . . . . . . .  238.815 
Bale band and tie. R. S. Jennings . . . . . ... . . . . . . . . . . 238.910 Mandrel. J. A. Wilde . . . . . . . . . . . . .  . . . . . . . .  .. . . . . . . . . 239,006 
Bale tie fastening. C. B. Morsc . . . . . . . . . . . . . . . . . . . .  233.952 Mattress. J. T. Elwell . . . . .. ... . . . . . . . . . . . . . . . . . . . . . .  238.813 

(:32 ) W. H. P. asks how to clean copper Bark mill. H. Kullman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.923 Mechanical movement. J. Bond. Jr. . . . . . .. . . . . . . . 238.839 
Barrel head fastening. S. B. Ladd . . . . . . . . . . . . . . . . .  238,790 Microphone transmitter. G. L. Anders . . . . . . . . . . . .  238.829 
Bed bottom. adjustable spring, H. A. Scott . .. . . .  238.974 )liddlings purifier, J. A. Kister ... . . . . . . . .. . . . . . . .. . .  238.921 

Shafts. clutching and releasing device for. J. 
Bond. Jr . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . .  238.838 

Shipping can. C. L. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.835 
Shover C. W. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.903 
Shuttle for weaving wire cloth. C. K. Sawyer .. . . . . 238.9n 
Shuttle for weaving wire cloth. G. F. Wright . . . . .  239.011 
Sickle grinder, G. 1\1. Brown . . . . . . . . . . . . . . . . . . . . .  o • • •  238,844 
Sieve, grain and seed , O. R. Morris .. . . . . . . . . . . . . . . 238,800 
Smoke consumer. D. C. Kellam . . . . . . . . . .. . .. .. . . .  238.917 
Smoke consuming furnace, Buschick & Van Allen 238,759 
Snap hook. Norton & Merchant . . . . . . . . . . . . . . . . . . . .  �38.957 
Soda and mineral water fountain, C. Jackson . . . . .  238,909 
Spittoon. automatic. G. M. Edwards . . . . . . . . . . . . . . . .  238.769 
Spooling machine thread guide. C. G. Trafton . . . .  238.992 
Spring fitting machine, C. Lewis . . . . . . . . . . . . . . . . . . 238,934 
Station indicator. railway. G. M. Guild . . . . . . . . . . . 238.893 
Stay. from celluloid. etc .. manufacture of. M. C. 

Lefferts . . . . .......... . . . . .. . . . . . . . . . . . . . . . . . . . .  238.927 
Steam chest for hot air drying. A. Winward . . . . . . .  239.010 
Steam supply system. Haxteen & Foote .. . . . . . . .. . 238.778 
Steam trap. G. Westinghouse. Jr . . . . . . . . . . . . . . . . . . .  239.001 
Stove board. A. I. Griggs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.g92 
Stove cone attachment, J. H. Egan . . . . . . . . . . . . . . . .  238,870 
Stove. gas or vapor. J. Swarts . . . . . . . . . . . . . . . . . . . . . .  238.984 
Stove. oil. J. McConnell (r). . . . . . . . ..... . . . . . . . . . . . . . 9.606 
Sulky, Chandler & Williams . . . . . .. . .. . . . . . . ... . . . . . 238.851 
Slllphur and sulphides, manufacture of metalliC 

compounds from, J. B. Spence . . . . . . . . . . . . . . . . . .  238,980 
Surveying of land. process of and device for 

establishing section corners, etc., in the. C. A. 
Begle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238,752 

Telegraph, automatic, W. A. Leggo . . . . . . . . . . . . . . . . 2S8,929 
Telegraph key. \\' . A. Leggo . . . .  . ,  . . . . . . . . . . . . . . . . .  238.932 
Telegraphic circuit. O. LUIlO . . .... . . . . . . . . . . . . . . . . .. 238.941 
'l'elegraphy, automatic. W. A. Leggo . . . . . . . 238.930, 238.931 
Telephone exchange switch. A. H. Palmer .. . . . . . .  238.803 
f].'elephone lines, chronometric Signaling appa-

ratus for, H. D. Sissoll . . . . . .  . . . . . .  . .  . . .  . . . . .  . .  238,977 
Telephone systems. shunt for speaking. F. W. 

Jones.. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238,912 
Telephone transmitter. G. M. ]I opkins . . . . . . . . . . . .  238.902 
Telephones, carbon contact for. J. If .  Irwin . . . . . . .  238,784 
Thill holder. P. Grant . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  238.889 
1'iling, cement illuminating, J. M. Cornell . . . . . . . .  238,858 
Tilinll for roofs. etc . . J. J. Williams . . . . ....... : . . . .  239 .007 
Tobacco cutting machine. N. H . Borgfeldt ... . . . . . .  238.755 
Tool handle. adjustable. S. B. Parker.. . .  . . . . . . . .  238.959 
Truck, car. W. H. H. Sis urn . .  . .  . . . . .  . . .  . . . . . . . . . .  238.978 
Truss. Norris & Sweet . . . . . . . . . . ..... . . . . . . . . .. . . . . . . 238.955 
Twist drills, manufactu-re of, P. D. Nicols . . . . . . . . .  238,953 
Umbrella and sun shade. J. T. & F .  Uley . . . . . . .  238,937 
Vacuum pan. J. G. Reed . . . . . .. . .. . ... . . . . . . . . . . . . . . .  238.968 
Valve gear, steam engine, P. Breen . . . . . . . . . . . . . . . . .  238,842 
Valve seat for steam cylinders. H. \\'atkeys . . . . . .  238.819 
Vehicle platform gearing. B. C. Shaw . . . . . . . . . . . . . . 238.811 
Vehicle runninll gear. P. Herdic . . . . . . " . . .. . . . . . . .  238,900 
Venicle spring. G. G. Buckland .. . . . . . . .. . .. . . . . . . . 238.847 
Vehicle wheel. J. B. Clement . . . . . . . . . . . . . . . . . . . . . .  238.853 
Velocipede. H. Karlss ..... . . . . . . . . . ... . . . . . . . . . . . 238.915 
Vessels, jib travcler for. C. Jensen . . . . . . . . .  ... 238.785 
Vise, reversible combination, Forsaith & Hildreth 238,881 
Wag-on gear, H. L. Kingsley . . . . . . . . . . . . . . . . . . . . . . . . .  238,920 iY agon jack, S. Langford.. . .  . .  . . . . . . . . .  " . . . . . . . . . .  238.792 
Watch case. T. C. COlllstock . . . . . . . . . . . . . . . . . . . . . . .  238.856 
Watch case spring. J. Canne . . . . . . . . . . . . . . . . . . . . . . .  238.350 
Water closet. A. F. ijlesclj . . . . . . . . . . . . . . . . . . . . . . . . . .  238.836 
Water wheel. turbine, .J . J. Collins . . . . . . . . . . . . . . . . . .  238.763 
Weather strip. C. L. Bell. . .. . .  . . . . . . . . . . . . . . . . . . . .  238.753 
Weather strip. J. C. Fiester . . . . . . . . . . . . . . . . . . . . . . . . .  238.871 
Weaving wire cloth. G. F. Wright . . . . . . . .  . . . . . . .  239.012 
Webermeter. T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . .  238.81;9 
Whip socket. R. Windgassen . . . . . . . . . . . . . . . . . . . . . . . .  239.008 
Wind wheel. J. F. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.GG0 
Windmill. F. W. Krogh. . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  238.789 Window bead fastener, F. Miller . . . . . . . . . . . . . . . . . .  238 .798 
Window screen, J .  Reardon . . . . . . . . . . . . . . . . . . . . . . . .  238,967 
Wire, etc .. coil holder for, [ .  E. I) almer (r) . . . . . . 9,n05 
'Vire fabrics. fastening for woven, J. N. Stevenson 238,982 
Wool washing machine, J. T. Davis . . . . . . . . .. . . . . . 238,864 

DE8IGNS. 

Bottle. L. E. Keeley . . . .  . . . . .  . . . . . . . . . . . . . .  .. . . . . . .  12 ,1b7 
Carpet. H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,185. 12.186 
Carpet. J. B. Neil. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 1 2.188 
Pitcher. cream. H. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 189 

Ell gli",. Pate nt" Issued to &mericalls. specimens. alRo s ilver spec imens . so that they will stay 
clean and not turn black. A. Clean with a strong solu­
tion of cyan ide of potassium and a stiff hrush, rinse in 
cold. then in hot water. and as soon as dry coat thor­
oughly with colorless shellac varnish thinned with 
alcohol . otherwise the metals will soon tarn ish again. 

Bed. invalid. fl. J. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.799 Milk cap. P. J. H uber. . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  238.!J05 From March 11  to March 15, 1881.  inclusive. 
Bell. call. J. P. Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239.013 �1iter clamp. F. J. Steinborn . . . . . . . . . . . . . . . . . . . . . . .  238.981 Fog bell . International Fog Bell Co. , BanJror, .\l e. Bell. electric call. A. G. Bell . . . . . . . . . . . . . . . . . . - . . . . . .  238.838 Monument. iron corner. T. Wagner .. . . . . . . . . . . .... 238.997 Globe bolder. A. W. Crocket , New York city. Belt, signalman's, T. M. King . . . . . . . .. . . . . . . . . . . . . . . 238.919 Motive power engine and generator, H. Davey .. . 238,767 Governors for vulcanizing apparatus, \V. E. Gwyer. New Bleaching yarn, wool, etc., apparatus for, J.Scharr 238,973 Mower and reaper, M. D. Farnham . . . . . . . . . . . ... . . . 238.874 York City .. 

(33) H. C. C. asks : Can a varnish be made Book binding. H. M. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . .  238,782 Nut making di<;'
I
W' Gray . . . . . .. . . . . . . . . . . . . . . . . . .  238,.890 Lathe, O. Jones. Philadelphia . Pa. Boot or shoe. B. F. Whitney . . . . . . . . . . . . . . . . . . . . . . .  239.005 Oil. petroleum II uminating. H . V. Draper . . . . . . . . .  2�.667 Facking material. R. H. 'l'hompson et al .. Brooklyn. N.Y. of pure amber. and how ? A. Amber varni sh is  prepared Bottle and other bollow glassware.C.B.Van Syckel 238.�95 Packing. pIston. W. J. F. I,lddell . . . . . . . . . . . . . . . . . . . 238.935 Paper perforating machinery. A utomatic Music Paper as follows : Six pounds fine picked very pale transparent Bottle stopper. E. L. Lloyd . . . .  . . . . .  . . . . . . . . .  �38.938 Paddlewheel. McLennan & Owen .. . . . . . . . . . . . . . . . . .  238.947 Co . •  Boston. Mass. 

amber is fused in a suitable copper pot over a moderate Bottle stoppers, tool for removing rubber diRks Paper, ?tc., ornamenting, W. H.  R. Toye . . . . . . . . . .  238,991 ! Piston. H. Waterman, Broo}rlyn. N. Y. 
fire, and mixed with two gal ions of hot clarified linseed from internal. R. Otten .. . . . . . . . . . . . . . . .. . .. ... . .  238.958 Pen �o.der. E. R. D. Meusel. . . . . . . . . . . . . . . . . . . . . . . .  238.948 I Press. baling. P. K. Dederick,<Albany, N. Y. 
oil.  The mixture is boiled until it strings very strong, Bramble cutting device, H. M. Clements . . . . . . . . .  238,854 PenCIl. lead. J. W. Hyatt .. . . .. . . . . . . . .. . . . . . . .. . . . . . .  238.908 Railway switch, K W. McDonald. New York city. 
when the pot is removed "at of doors and the contents Bridle bits. machine for rolling mouthpiece blanks Pianofortes. stringing, A. F. Hel! ig . . . . . . . . . . . . . . . .  238.;'98 Telegraphy. W. A. Lcggo. Hartsdale. N. Y. 
gradually mixed with fonr gallons of oil of turpentine. for, P. & \V. B. Hayden . . . . . . . . . . . . . . ...... .. . . . .  238,779 P�cture hanger, K. Phillips . . . . . . . . . . . . . . . . . . . . . . . ... 23S,807 'l'ilillg for roofs, floors. etc . . J . J.  W'illiums, Fairhaven,Vt � Buckle. harness. C. W. Garrett . . . . . . . . . . . . . . . . . . . . . . 238.884 P,pe wrench. J. J. Carmody . . . . . . . . . . . . . . . . . . . . . . . . . .  238.761 Water closet. A. Edwards , Philadelphia. Pa. (34) G. F. R. asks :  Do you know some . Buggy valance. Adkins & Bogenschutz . . . . . . . . . . . .  238,751 Plow attachment. W. P. Brown . . .  . . . . . . . . . . . . . . . .  238.846 Webermeter. 'l'. A. Edison, Menlo Park. N.;t. 
means to prevent the absorption of water by glycerine I Burglar alarm and door bolt. combined. R. M. Plow, etc., combined, C. E. Sackett . . . . . . . . . . . . . . . . .  238,970 
used in glue ? A. Add a small quantity of chromic I Patchin . ...... . .. .. . . . . . . . . .. . . . . . . . . . . . . . . . .  238.805 Plow. revolving. :\1. A. & I. M. Cravath (r) . . . . . . . . .  9.603 
acid or bichromate of potash to the glue glycerine com- . Button hole cutter. Qu:nbY & Cornell . . . . . . . . . . . . . .  238.965 Plow. riding. C. Van De Mark . . . . . . . . . . . . . . . . . . . . .  238.993 . . li '  I h f Button. sleeve. T. W. � eeley . . . . . . . . . .. ..... . . . . . . .  238,772 Plow. sulky. H. L. DaDiels . . . . . . .. . . . . . . . . . . . . . . . . .  238.766 PATENTS. pO SitIOn. Exposure to sun ght WIll rna <e t e sur ace Candy cabinet. H .  H. Hershey . . . . . . . . . . . . . . . . . . . . .  238.901 Plow, sulky. S. G. Pomeroy . . . . . . . . . . . . . . . . . . . . . . . . . .  238.808 
insoluble in water. Cap or head covering. Finster & Simonson . . . . . . . .  238.878 Potato digger, H. M. Keith . . . . . . . . . . . . . . . . . . . . . . . . . .  238,787 JIIESSRS. JIIUNN & CO .•  in connection with the pub-

(35) J. E. F. asks how the panels are Car ba.ket rack. R. E. GOOdrich . . . . . . . . . . . . . . . . . . . . .  238.886 Power press stoP. W. Lang . . . . . . . . . . . . . . . . . . . . .. . .. .  238.926 lication of the SCIENTIFIC A""RICA", continue to ex-
japanned for panel painting. A. Have the work d ry Car brake, J. Askins.. . . . . . . . . . . . .  . . . . .. . . . .  238.831 Presses. etc . •  knuckle joint action for. M .  Stone- . amine Improvements. and 1 0  act as Solicitors of Patents 
and warm, and give -it two coats of a solution of 4 oz. Car. cattle. D. Keethler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.786 house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;)38.983 I for Inventors Car coupling, R. De Lan . . . . . . . . .  " . . . . . . . . . . . . . . .  238,866 Printing. photo-meChanical, T. C. Roche (r).. . . . .  9.608 . 
seed lac in 1 pint of alcohol. Harden in an oven at Car coupling, L. Poh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.962 Pump bucket. chain, A .  Johnston . . . . . . . . . . . ... . . . . 238.911 In this line of business they have had thirty:f/,ve 
about 250° Fah. Then lay on four coats of the follow- Car. dumping. P. M. Womble . . . .  , . . . . .  . .  . . . . . . . . . .  238 .827 Pump. rotary. L. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.g34 years' experience. and now have vnequaled facilities for 
ing varnish, hardening each in the oven. before the Car, stock. L. E. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.826 Quilting machine. F. P. Canfield . . . . . . . . . . . . . . . . . . .  238.760 the preparation of Patent Drawings, Specifications, and 
next i s  applied: Fine shel lac. 2 oz. ; alcohol, 1 pint; Cars. lighting the platforms and steps of railway. Rails. machine for cutting and drilling. IV. M. the prosecution of Applications for Patents in the 
dissolve by d igest ion and agitation. and add ivory black w. S.  Rogers . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  238.969 Sheesley .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . 238.976 United States. Canada. and Foreign Countries. JIIessrs 
previously moistened wi th spirit and ground very fine. (Jars . . ventilation of railway passenger. Fox & • Ra�IWay sill?'al. Cox & �oule . . . . . . .. . . . . . . . . . . . . . . . . 238.861 Munn & Co. also attend to the preparation of Caveats . 
enough to color. Finally give it five or s i x  coats of the Kmsey . . . . . .. . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  238'777 1 RaIlway SWltC? G. H. Kn�pp. . . . . . . .  . .  . . . . . . . . .  2&<.9:)2 Copyrights for Books. Labels. Reissues. Assignments, 
clear alcoholic shellac (without the black). harden in the Carburetor, A. M. Bramard . . . . . . . . . . . . . . . . . . . . . . . .  238.757 Recl�mng chaIr, T. Hardmg . . . . . . . . . . . . . . . . . . . . . . . .  2� .896 and Reports on Infringements of Patems. Al l  busin('ss' 

. h '  . f f I d ' d Carburetor. W. W. Walmsley . . . . . . . . . . . . . . . . . . . . . . .  238.818 RefrIgerator. J. H. Forshay . . . . . . . . . . . . . . . . . . . . . . .  238,776 . . .  . oven . and polis WIth a piece a e t 'ppe in pumice Carding machines. tooth for cleaning rollers of. Ring. bracelet. etc .• F. Wallach . . . . . . . . . . . . . . . . . . . . . 238.998 mtrusted to them 18 done WIth speC ial care and prompt-
stone or tripoli in finest powder. Toward the end a T. Kershaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.918 Rod. coupling. I. J,. Haldeman . . . . . . . . . . . . . . . . . . . . .  238.895 ness. on very reasonable terms. 
little oil may he used with the tripoli or pumice. and Carpet stretcher. A. �l itchell. . . . . . . . .  . .  . . . . . . . . . .  238.951 Rolling car axles. roU for. T. S. Cook . . . . . . . . . . . . . . 238.857 A pamphlet sent free of charge. on application, con-
when the surface appears sufficiently bright rub with Carriage Clips. machine for making. Bulley & Rotary engine. A. Noteman . . . . . . . . . . . . . .  " . . . . . . . . 238.802 taining fnll information a bout Patents and how to pro-
oil alone to clean and finish. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  238.848 Rotary engine. W. C. Pooley . . . . . . . . . . . . . . . . . . . . . . . .  238.963 1 cure them; direc tions concerning Labels. Copyrigh ts. 

Cart. locked dumping. F. H. Trenholm . . . . . . . . . . . .  2.38,817 Sash fastener. H. Fellows . . . . . . . . . . . . . . . . . . . . . . . . . .  238.876 Designs. Patents. Appeals. Reissues. Infrigements As-(36) A. C. M. asks : What is the qnantity 
of each ingredient used in silvering mirrors. a s  publ ished 
in your issue of December 18. 1879 ? A. For details of 
the silvering process see SUPPLE>lENT. No. 105. The 
potassio-mercuric cyanide solution may be prepared 
by dissolving in a small quantity of water half an 
ounce. of mercuric chloride. and stir into it graduaIly, 
until the precipitate at first formed is j ust redissolved.a 
strong aqueous solution of pure cyanide of potassium. 
Filter the solution, and dilute it with pure water to 
one �allon for use. 2. Is the fine zinc dust used the 

C?alk lines. self-chalking holder for. C. Wing . . . . .  289,009 Saw filing machine, E. P. Ellis . . . . . . . . . . . . . . . . . . . . . . .  238,872 signments. Rejected Cases. Hints on the Sale of
' 
Pa- • 

CIder mill. W. M. Williams . . . . . . . . . . . . .... . . . . . . . .  238,824 Saw handle. H. W. Peace . . . . . . . . . . . . . . . . . . . . . . . . .  238 960 
Cigarette paper package. N. V. Randolph . . . . . . . . . .  238.966 Saw handle. crosscut. W. E. Brooke . . . . . . . . . . . . . . . .  238.758 
Clock striking m�chanism. H. J. Davies . . . . . .  . .  238.863 Saw mill head block. W. J. F. Liddell . . . . . . . . . . . . .. 238.936 
Clothes wring-er, Crooker & Eyer . . . . . . . . . . . . . . . . .. .  238,764: Sawing, grooving, and planing machine, combined, 
Condenser. surface, 1. R. Blumenberg . . . .  " . . . . . . .  238.754 G. �l. & N. Fay . . . . . .  . . . . . . . . . .  238.875 
Corset. T. C. Bates. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .. 238,832 Scale beams. magnetic support lor. S. H. Brackett 238 841 
Corset, M. 'V. Henius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238,899 Scholar's companion, A. Daul . . . . . . . . . . . . . .. . . . . . . . .  238.86'Z 
Corset, A. F. Loomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.795 Seeding machine. force feed. N. A. Wheeler . . . . .  238.820 
Cotton stalk puller. J. C. Wilson . . . . . . . . . . . . . . . . . . . .  2.'18.825 Self-opening I(ate. E. J. B. Whitaker ...... . . . . . .. . .  239,002 

tentR, etc. 
We also send. free Of cl!arue. a Synopsis of Foreign 

Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & C O . ,  Solicitors of' Patents, 

37 Park Row. New York. 

Cradle. C. C. Lenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238.923 �ewlng machine. R. Eickemeyer . . . . .. . .. . . . . . . . . . . .  2HS.871 BRANCH OFI" ICE.-Corner of F and 7th Streets, 
Crib. child's. F. H. Brown . . . . . . . . . . . . . .. . . . . . . . . . . . .  238.843 Sewing machine. lamp attachment, M. D. Strait . .  23!'.816 Washington. D. C 
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A S(CON D I N Y ITAT ION . 
A committee of the Legislature appointed ! 

to i n vestigate the manufacture of OLEOMAR­
GARINE OIL AND BUTTER, and to ascertain 
whether thosr products, and not the reeking 
ti lth and rotting garbage left by the street ­
cleani n g  authorities in the public streets, are 
the cause of New York's increased mortality , I 
has been in session in this city, 

. 
:I'/Ie Commercial Manufacturing Company, 

consolidate9, invited the Committee to visit 
their factory at Forty-eighth Street and North 
Hiver, to obtain light, and to see of what ma­
terials and by what methods the oleomarga­
rine products are made They em braced in 
t he invitation the City Authoritie�, the Board 
of Health, and the puhlic generally. 

The Com mittee chose to go first to the 
Da i ry Cheese and Butter Exchange, to listen 
to th'c false statements of interested dealers, 
market hucksters, salt speculators, and 

Jtitutifi t !mtri tau. 
THE "W"ONDER OF THE AGE. 

Piano 01' Organ 
playing learned in 
ONE DAYI 

J68.ding Musical Paper in the world, sa.ys : They are to Music what the Multiplication 
6aving as it does. a /i.undl'edlime, its cost, 
'J'HEl1SELVBS UNHESITATINGLY ENDORSE IT, 
age by. us., 3'2' per doz. to Alreot8. or express. to every purchaser ;'R�t:iti hp�:i&E'��:N�0 !;�rt�j��i� A�b.�I!,:�i:h 8�7�HC;,aI�iH �i]JtES ';n:,;; '��"��""';;.n WITH COM�LETE WOB.�S AND MUS) (). Those wishin g the Album sent hy man pre_paid will enclose 15 cts. e.x r r a .  otherWise send by exprt'ss. Pnce of Album without thf'  Chart 75 ct�.  No one will r{'�et learnin g  to play the Piano or Org4D, It is the greatest of all accomplishments. Address Spauldiu&:, & Co., 57 WASH I NGTON S T . ,  BOSTO N , MASS., A.ge1di. 

Ahead of al l Competition . i 
1881. 

TE-N !>;oIZES F O R  HA N'D eSE. 

Mach in ists ' Too ls ,  
Lathes, Planers, Gear Cutters, 

Patent Shapers, 
and Ore Crushers. 

GOUI,D & EUERIIA RD'I" 
NEWARK, N. J. 

102 YOUR NAME I n  New Type on 1 02 

penny -a line Bohemians, regarding the manu- 'Vei ghing fl'om 21 to �1 Ibs. 

C h romos, 1 0c. All new styles, designed by best artists. Bouquets Gold Chromo.J-,.Bird/;\ La'TIdscapeH, Panel8, Wafe'. Scenes, etc. best COllection of Cards ever 80ld for lOc. Sample Book containing samples of all our CardR 2.)('. Largest Card House in America. Dealers supplied ' " 1th Blank Cards. AMEIUo.\N CARD Co., Northford, Ct. facture of an article they have an interest in THREE SIZES FOlt HORi'iE l'OWER. destroying or blackmailing, rather than to in - M A. 
vest igate, examine,  and judge for themselves. B RAHA , E M L t N  &. PASS M O R E ,  . 53 ��\�'!,*�'�I�

r
()j)!'�" ,;'\�?,�r,',�f,��A�.8�1.?(�1i���,;;:�ag-g�: 

Only two of the elel1en co m m itteemen paid Patentees Rud lliaunfactnrers, 
a flying visit to the factory. A daily j ournal (lSI Mal'llet St., Philadf'lphia, Pa. seek s to j ustify this course by implying that I 
the manufactory was pre pared and fixed for , ;'iO �ll Gold, chro"?-0

i 
and Lit'g .Cards ,(No � alike ' .  I the visit, and conld not be seen in its real __ -_a_m_e_- o_n_,_1_0C_._C_h_n_o

=
n __ B=r-os�.=, ():_I-m

:_
t-o-n_v_ll_le..;,_C_o_n_n_. _____________________ _ 

condit ion and in its ordinary operation .  
FORSTER'S CRUSHER AND CRUSHER AND PULVERIZER 

� J.A.S MURD O C K. JR. � 
STAMP CUT"'R E N C RAV E R& DIE  s.�'� � IS5 RACE Sr C I N C I NNAT I .  � v  

The Commercial Man ufacturing Company I , NOW INVITE and SOLICIT visits from the City The sim,plest ",weh-inc et'er de.,i .• ,," fo" th" P"'·pose. . I B d I 1 .1 'Ve �arrant 50 per �e.nt. advantage in OJ'�BIIi'}2fI. with one-third Power, and In combined Authonties, t. le  oar of  lea th,  anu the 
OP
C

�������
!''!�

t�a�lp�w
t
�: 

work of �tamjJ and Burrs at one-third first cost. Can be people of New York, at any hour of the day .,. 
or night, or any day in the week, except _______________________ A dd'·"s. TOTTEN & CO., l'i usb u l'g, Pa. 

Sunday, to their facto ry on Forty-eighth 
Street and North River. 

Any visitor is at liberty to go over the 
premises and to examine the material used 
and the processes of manufacture, whether 
the officers of the company are present or ab­
sent, and to ascertain for themselves whether 
the statements made by interested parties and 
strikers as to the impurity of the products are 
true or false. 

Tile Company desire that the product.q be 
judged on their merits, and to be protected in 
its righ ts, and to expose and brann. the conspir­
acy [0 break down a great industry which 
gives to the people of this country and of 
Europe a cheap and wholesome article of 
food, and which is destined to drive from the 
market of the world the rancid stuff sold in  
such large quantities under t h e  name of 
dairy butter. 

The following article from the editress of 
" Food and Health," unsolicited on our part, 
speaks for itself : 

OLEOMARGARINE. 

OLD HICKORY CEMENT. 
The best on earth formending everyth ing ; 250. bottle 

sent as sample, post paid, on receipt of 15c. Catalo�nlP of 1000 fast selling articles free. E. NASON & CO . . MANUFACTURERS. 111 Nassau St •• Ne", York. 
Sendfor Circ1(,larJi; Price List 
COPE & MAXWELL M ' F' G  CO' 

New and IlDproved Styh's of' 
S T E A M  P U M P S - AND -

'l' ELEPlIONE r�
r
�d � s'r

i
�"peaf;�: rre1ephone ever invented. Only $5. 111us­tl"atect Circulars sent free. Address 

XOHTH-WESTFJRX 'l'��I,EPHO!\'�� ('0. 384 \Yest .\lac1ison �t .. Chicugo, nis. 

BOO KS �e�(:�ripti ve Cata�Osl1e of �OOkH for 
EnglJWerH, and wft)rmatlOll abJut • Book� sent prompt lyon application. 

El f�ctl'ic �ignal�.  By E. Paterson. BatterieR,Wires, 
Bells, Push Buttons, 'Telephones, etc. Fully il lustrated. 20 cents. II  i u ts to You n g  .:llgint� e l'!o; upon entering their 
Profession. By J. W. 'Vi l soll. 20 cents. A I ph abets. Ornamental Penman'/'! Pocket ·Book of B 0 I L E R F E E  D E  R S .  A

�-J':���
s
i10

3
� Plt;'��ip�s�

en
�. Reliable Handbook for " '.FHE BEST MA.DE. "  Manuf'rers, ;\Iechanics, and Scientific Amateurs. $2.00, Address H A MILTON. OH IO. . Tredgoltl' � J;]lementary Principles of Carpentry. By 

____________ - - J. I .  Hurst. 527 pages and 48 plates. $6.00. T E L E P H 0 N E Works 1 mile . : EI",·tl'ic Lhrht in its Practieal Application. By Dr. 
Price $4. Pat'd. , Pa7'et JiIiggs. Illustrations of Lamps and Machines. :¥3.50 

Circulars free. HOLCO"B & Co . . Mallet Creek, Ohio. I (.oJ l Je�·y llIanal<el" � Reference Hook of Vractical _______________ � __ I InformatIOn. By W. Wardle. Many engraVIngs and 
MANUFACTURERS or PATENTEES pl

n�� ��;ineer's mary nnd Text Book for 1881. 
desiring to introdnce their goods in Mexico or Sonth �y G. E. W�igl�t. $!.50. . _ ,  America, should address " GARDINER," Atlanta, Ga. E. & F. N. !'SPO N ,  4 4 6  Hl'oome S t . ,  New l ork. 

T H E  AME RI CAN E L E C T R IC COMPANY. P R O P R I E T O R S  & M A N U FAC T U R E R, S O F  T H E T H O M S O N - H O U S TO N  S Y S T E M  O F  E L E C T R I C  L I G H T I N G .  O F T H E  ARC T Y P E  N 0 5  2 5  &. 2 7  L A K E  S T .  N E V:V B R I TA I N C O N N _ 
To tlie Editor of the Su n.' THE SCOVILL HOOPES' ARTIFICAL STONE 
th�J�t�u�·=i;��:t�u:e�Z�f�

h�l�o
d

l��:rft�m�f j " POp" Sa.l'.ety Valve CEM ENT A,N D PA,I NT �O M PANY, 
oleomargarine Called to-day to te;;tif\' be- l' , O�c�. 8-1 N .  Eutaw St., n:tltlmore, nId. 

. 
. • . - . � Referrmg only to work done, as follows : f?r� the As.seml?ly <?ommlttee whlCh h as beeJ� I S I M PLE . RELIABL F" D U R A  BIJE, u. s_ :\l Int. Ph! ladelphi'!, Cp!. A. L. Snowden, .Esq., Supt. 

s i tting to mqUlre Into tbe manufacture o f ; For Locomotive, Stationary, )Iarine, and Portable Navy: Yard, Bl Ooklyn. N .  Lk - F. C. Pr.�ndfe, C· lli· 
I . 

I 
. d fi 1 I . Boilers Navs Yard, League Island, renn., . H. S. CHtVen, C. E. 

I I  ('omarganne, was surprIse to 1 l (  t }at : Send for descriptive circulars and price lists to Navy Yard, Gospqrt, Va.. - . P. C. Asserson, �. �. 
thl' ,'ery men who eagerl �  IleaI'd tIle " tta('ks Navy Yard, Wa.hmgton, D. C., - A G. �I onoeal, C. E. . . . J  . '" , j  T H E  H A N C O C K  I N S P I R ATO R C O . , Navy Yarll, PenRaeol a, ]'la., - 'l' . C. �[eCollom, Supt. upon It appeared unWIllIng to receive any a l'- ! BOi'iTOS, IlL\ i'i"'. Ar!, now /cady �o !legotmte for the org;anization of 
gument in its fayor e x �ept w ith a 'smile of in AUXIliary Compames m
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�. credul ity or pOSitive dl"favor. 

Now let us have fair play in this mutter. 
Science, the highest science, has givell us 
oleoillargari ne, w hicb is not only a heal I hy 
food ,  but. one whic h ,  if properly lllanU flle - · 
tured, will work great good for the health of I laru:e clas;;es. I = If dairymen can take their fat from milk, � � 
l et oleomargarine mcn take t.h eir fat from E-> ;:::; 
beef, for the value of beef fat as a b rn t  pro- : 

TOOLS for Machinists. Carpentel".@I, AmBteur� 
eHers, Model Mukel"s, Blaeklilomlths, (louchmakers, ,"'end .loY' ('ataluguc, and stat,e what kind of 'fools you require. l'A),LlIIAN & )lc�'ADJ)EN, 607 Market St., Pltilad'a. 

dm'er has yet to be acknowledgf'd in our food --------�. 
ecollrmy.  Oleomargarine can b(� bought for Sen.P2� c�?.Pfo;ift�sTra£e� I����c'\��l1 ·�ook'TELEGRAPH t wenty -five cents a pound, an d good butter O. E. JONES & BRO. ,  CINg�I��TI, 
cannot. _____________ ___ _ __ __ _ ________ _ 

The dairy interests of this country Hre not 
endangered by this product, if they will keep 
up with the times and produce a g-ood article 

'l' Y l' O N  
VASE ENGINE, 

at a fair price, and not give us, as they do, a M�ol,���r �11��i����: large per cent. of their whole production in st ance" and condi-

DO YOUR OWN PRINTI NG  
Presses and outfits from $� to $500 

Over 2,000 styleB 01 t ype. Catalogue and 
l'ednced price list free, 

H. HOOVER, Phlla., Pa, the shape of in ferior butter. r:,�'i1" · I)O;l.liJ)���irol� Let any one who doubts my statement visit I'l'ie .. !!II , O  Wei!<ht - ---------------
the groceries in the poorer neiu:hborhoods, fJO lb. iI�ight., 4l inch� VIr .A.1V'X'EI>, 

u es. Pow" .. , 1,COO ft. Ib_  PATENT SPEC! \ vrIES that apply to Steam Heating and test the quality of the butter for sale. , per minute. Fuel, 12 and Plumbing. Been several years in this kind manu-
France, which has prohibi ted the sale of ' feet of Gas per bour. facturing. f1 ave tlrst-cla" line of local agents East and 

American pork, has not prohibited the im- ! ���
os�:;,e ��e��so�,�� ����'ss }:t".il�l{tvA'if,5�,

d
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portation of American oleomargarine, and Dental Lathes. Soroll - -- - --- - - -- ---- --�-- -- - ----- -- - ---- - - ------ -

the British Parliament has refused to take ac- • ��;:;�s, seic'." i �le ��: . 50 B EAUTI FU L tfrJy�J;�.?nr::i�::;;bY� ��t 
tion again�t it. I RNT I l!' I C  AMERICAX of : breast. Pinks, PanSies, Violets, and Moss Rosebud 

L I . b ld I March 13, 1880. I' Chromo Cards, name on, lOc. Card Mills, Northford, Ct. et 0 eomargal'lne e SO as such, and but- : TYSON ENGINE CO" Phl' ladelphl'a .  --- ­tnr be sold as snch, and let the consumer be ! 
at l e ast permitted to judge for himself, and 1 I 0t he scared from using a valuable food A PRO FESSIO NAL C H E M I ST product. AMELIA LEWIS, : of reputation is open to " retainment as consulting or Editress of Food and lIealth. advisory chemist by It manufacturln
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Inside Page, each i nsel'tiou .. .. ..  "5 cents a line. 
Bud{ Page, each illScl'tion .. ..  - $1.00 a line. 

(About eight words to a line. )  
. Engravings may head ad1'erlisements at the same rate i per line, lYy meQlmrement. aR the leiter preS8. Adver­! tisements must be received at publication Office as early I as T kursday nwrning to appear in next i8811e. 

WA NTED.-THE AGENCY FOR A FIRST-CLASS 
Kail Manufacturer. Send terms to KEMP, 313 N. Ann 
St _ ,  Baltimore. 
FOR SALE.-ln5 NEW BOILER TUBEOI, 3 in .  x 14 ft. 

W. C. CODD, 312 Aliceanna St., Baltimore. 

Jln;'rA LUC R OO .' A N D  WA L L 'rILES. 
The best and most beautiful covering ever invented. 
State rights for sale on very low royalty. Address V. P., Box 42, Charleston, Lee Co., Iowa. 

THE HOLLY SYSTEM FOR HEATING 
cities and villages, under the Holly Patents, Is In prac­
tical operation in many places. For economy, comfort, 
t�ei�e�
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tern. HoJly Steam Combinat'n Co" Lim., I.ockport. N. Y.  

AN EXC E LLE NT O PPORTUNITY. 
An incorporated Manufacturing Company, owning 

valuable and exclusive patents for simple implements in great demand among mill men and all who use saws, with huge orders and a g'rowing demand, wil l sell a limited amount of stock at par, and give position of treasurer on salary to active investor. An opportunill b�i;,�,¥g�� ���;:�
i
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ThE Phosphor-Bronze Smeltill� Co ,  Limited 
New Offices anlI 

::: Salesroom, � 5 1 2  Arch Street, 
I/J?f !?fOJ ' PHILADELPHIA C/�J�ict- <:XNOn4e. T' ,/ PA. 

PHOSPHOR-BRONZE 
Wire ,  Rods ,  Sheets , Bo lts etc. 

Pamphlets nnd Particnlars on Application. 

OW N E R S OF T H E  U .  S. P H O S P H O R­
B R O N Z E  PAT E N TS. 

Ceo .  W .  Read  & Co . ,  
Manufacturers of and Dealers in 

MAH O GA N Y, 
And all Foreign an d Domestic 

Os. bi:n.e't "VV" aads. 
BOLE �UFACTUlIERS 

CUT AND PRESS DInED 

T H I N  L U M B E R , 
FOR 

Commercial Mannractnrill� Company, " B L A K E 'S C H A L L E N C E " R O C K  B R E A K E R "  CIGAR BOXES, 
Patented November 1 8, l S79. PaD.e� S1:ock . E1:c., E1:c. 

CONSOLIDATED, 
Wef!t 48th Street and North River, 

N E W  YOR K .  

For III ne� dam R ond making, Ballasting of Itai I I'onds. CrushinlZ' Ore�, use of I -ron FUrnRf"eS, etc. RapIdly sup.ersedtng our older styles of Blake Crusher on account of its superior stren{1th efficf-MCYland 8Vmplic'i1!. Adopted by Important Railway and Mining Corporations, Cities, and Towns. Mi l ls and Wareroom s ,  First Class Medals of Supel'ioriky awarded by American Instltnte, 1879 and 1880. 
BI,AKE CRUSHER CO., Sole Makers, New H aven, Conn. 1 86 to 200 Lewis St., New York. 

© 1881 SCIENTIFIC AMERICAN, INC
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Founded · by Ma thew Carey, l.ilJ6 . 

BAIRD'S 

FOR PRACTICAL MEN. 
A New and Enlarged Editkm. 

OVBrman's MouldBr and FoundBr. 
RECENTI,Y PUBLISHED. 

The Mouider's and Founder's Pocket Guide : A treatise 
on moulding and founding in green sand, dry sand. 
loam, and celflent : the moulding of machine frames, 
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and other metal s ;  plaster of " ads. sulphur. wax, etc. ; 
the construction of melt ing furnaces. the melting and 
founding of metals i the COm position of al loys and their 
nature, etc., etc. By Fred.  Overman, M. E. A new 
edit iun , to whIch is added a supplement OD statuary 

'ritll f i f i r  �Uttritau. 
N E W Y O R K B E L T I N C  A N D  P A C K I N C  C O M P ' Y .  

Tile Oldest and Largest Mannfacturers of tile Original 

S O L X :O  V "U L O A N Z T E  
E M E R Y  W H E E L S . 

All otller kinds Imitati ons and Inferior. Our name is stamped in fuJI upon all ou� 
standard BELTIN G. PA CKIN G, and HOSE. 

Address N E W  YORK BELTING A N D  PACKING CO., 
JOHN H. CHEEVER, 'J'l'eas. N EW YORK. 

---.�-�---��---- ---------- -- .-----------�--- . ���----- --

SU RFA C E  F I LE lI OLDERS. PAYNE'S FARM ENGIN ES. 
By their use a crooked file may be utilized as well as a 

il ��f���;o��
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II No. 4 holds files 12 to 14 in. long. Price 75c. each. 
No. 5 " . .  14 to 16 in. " Price $1.00 each. 

bit�e 
s�l'bl'lofs'bU"iIeL�'1?J�I�ro:r.i'�;t:'Cit���d only 

Bookwalter En[lIl e ,  
Compact. Substantial. Econom­
ical, and easily managed i guar­
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including ttov· 
ernor, Pump, etc., at the low 
price of 3 H01tSffi POWER . . . . . . . . $240 00 
4", "  . . . .  . . . . . .  280 00 
� Put on cars at 8priniifi�f�� � 

JAMES LEFFEL & CO . .  
Springfield, Ohio. 

or 110 Liherty St. , New York. 

Vertical and Spark-Arresting Engines from 2 to 12 
horse power. mounted or unmounted. Best and Cheap .. 
est Engines made. $150 upwards. Send for lilus­
trated Catalo�ue H A " 21 for informq,J;ion �nd prices. 

B. W. P A Y N E  & tsONts, Box 1 �01. Corning, N. Y. 

'-VOOD PR ESF�RV ED 
under the Thilmany Improved Zinc Patent, warranted to 
last almost indefinitely, at very small cost. It will not 

and ornamental moulding. ordnance, malleable iron. M T castings , etc. By A. A. Fesquet, Chemist and Engineer. A C H I N 1 S T S ' 0 0  L S Il lustrated by Forty-four Engravings. In one volume. • 
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fence posts, stables, green houses, shingles, ship timber, 
etc. (retaining the qualities of wood otherwise). For 
pamphlet and full particulars, apply to J. },ORIL1..ARD, 
Pres. Manhattan Wood I 'reserving Co. ,65 South St. N.Y 

12mo. 342 pages, price $2.00, by mail free of postage. NEW AND IMPROVED PATTERNS. 
PREFAcL-The remarkahle success which has steadlly Send for new !llustrated catalogue. 

���,�������.���;i��,�'t�1h;{!i���:l;,�rc�'8¢e��::(��; i Lathes ,  Planers , Drills ,  &0. 
induced the publishers to engage the servlceR of Mr. A. N E lV HA "EN lU ,l N  (; FACTU U I N G CO,. $5 to $20 per day a t  home. Samples worth $5free. A. Fesquet, in adding to it a supplement whlch shall bring ... e 'v J l a v e ll ,  C onn . Address STmSON & CO., Portland, Me. 
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In the original treatise 1!hat gentleman has. therefore , 

SU P E " I O .l  SU BSTITUTE FO R  WOO D  ENCRAVINC.  
after much conscientious and intelligent- labor, and with 
�pf:'cial facilities which were extended to him, in the most courteous sud liberal manner, by the heads of some 
or the first fOUndries in thls city. produced the matter 
nere presented, which appears under his name. A full lndex Is now also for the tlrst time added. 'We believe 
that in Its present form it must prove even mOre useful 
p.nd popular in the future than it has done in the past ; 

J. C. MOSS, PfC,�. amI Sup't. R. 11 MOSS, A"r�ist. S" l)'t . JrI. A .  AIOSS. TfUlSIO'l'I·. J. E. 1M,tlSBY, Secretary. 11. A. JJCKSON. Assist, .. ,,'f'." 
great as that po rmlarity has been. CO:,\,T KNTS-CHA I'TER 1.  MOl� LDING.-Materia18 for 
Moulding i Tools; Moulding in Green Sand ; Moulding 
In Open Sand ; l\Hxrd Sand Moulding i Dry Sand Mould­
ing ' Loam Moulding; RemoYing of the Core ; Moulding 
without thickness; Irregular Forms ; Moulding of Bronze 

'NIOSS ENGRAVINoG CO 
I N CO R P O R A T E D  (JHlSS'S NEW PROCESS.) APRIL 2 ,  1 860 
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ill: MI'�L'l'I:\'G OF l\IETALs.-Iron ; Qualities of Iron i No. 1 

Iron ; No. 2 Iron, NO. 3 Iron j Characteristics of Foundry 
535 '  PEARL ST R E ET, COR.  ELM,  N EW Y O RK. 
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LARGEST ESTA B L I S H M ENT OF T H E  K I N D  I N  T H E  WORLD.  
in CrUCIbles ;  Melting in Reverberatories ; rl'he Cupola, 
Description of; Op+-'rat ion in a Cupola ; Pot� i Blast­
machInps j Fans ; Hot Blast; Drying Stoves. General 
Remarl{s. Cleansing of Castings ; frhue of Casting ; Cost 
of Moulding and Cast1ng ; Melting of Bronze Metal ; 
Melting of Lead, Tin, Antimony, and Brass. 

E N G R AVINGS OF PORTRAITS. B U I LD i NGS, L A N DSC APES, �I A C l! l N ERY, �I APS, O R N A ­

MENTAL LEIT E R I N G  a n d  G E N E RAL I L L USTRATI O N S  FOR N E WSPAPERS, BOOKS, CATA· 
LOGUES, etc, lUl1eh ('heaper than .'\Yood C uts. Jllr. J.  C.  J[os�, the hZ l'cllior of fhe JII).�·,�· PI'OCf'.";.'; (if ,Jl!wfo-EII!J/'Ql'ill[J, ill ' ll'ifhdJ "(ul " ill[} from lite Plw(o. ElIgm rillg Co. ,  67 Pa')"!.: PI(lcc, has l'ftH illCd fol' h i m ­
<"elf al l  improvemellts 1iIHdc ({ltd /lsol h y  h i m  i l l  l 'hoto· L'lIgl'Ut'ing ,"tIlCC �'[ay, li:S7:!. S c m}  g r e e n  s t a m p  fOI 

ApPE'\l) lx ,-Receipts and Tables; Alloys of Iron ; 
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I l lustrated Circular. Scnd copy for e�itimd.te.  Pl<o:asc men tion thIS p:lper. 
Alloys i Bronzing, etc. j Glazing of Castings ; Enamel ; 
fables. 
S lC PPLI"!,""T, ;- S.TATFARY

A. 
ORNA>lE;"TAL MOULD- T h e B E L M O N T Y L E  O I L  

���ce�;�DA��i�l�nis�cFi�i�hing�' $�i1�de��hiaTl�r��� ! Pt:events Rust Tarnish. etc., on�FirearmB, Ma .. 
Statuary i The New or French system i Practical Pro� , chmery, Tools, C�tlery, Safes, Saws, ",kates, Stoves, 
cess ; SeparatIng the Parts of the Plaster Pattern i Ten� I Hardware. etc . .J. ..... �lthout inj.ury to the polIsh. In use 
ons and Mortises ; The Flasks ;  the Copes; the Mould- l over 10 ye�trs. .tughest TestImonials. sampleR 50 cents , 
ing ; The False Core� ' The Openings or Gates for the three for $l.;OO, sent frre of expressage. Senq for circular. 
Entrance of the Metai : the Sands Used, etc. ; Turning B E L  ll�(��,� ,TArJFlcTJ�fr:& C O . ,  
�:�tif��Sa�t��id�����I�lgc��� rl;�e:�d �t�8 ;p��ia���7 l'�O i?l'out �tl'eet,' Ne,v Y Ol'k. 
FinIshing the ':rrue Core ; '1'0 Remove the rrrue Core j 
Fastening the False Cores with Wires ; Interior Coating 
����e����� i o�i'hi�i����Js�)�����J -�rlri����l�Tn����r� ! 

1'0 Electro-Platers. BATTERIES, CHEMICALS, AND MATE-
rials, in sets or Single, with Books of Instruction 

for Gold, Silver, or Nickel Plating. THO .WAS HALL, 
� J anufacturil1g Electrieian, 19 Broomfield Street,Boston, 
"lass. llIustrated Catalogne sent free. �DIVSTACUE A�n lIHIS:rERS. 

A[ DYKE'S BEARD ELIXIR d,d thIS aDd Btton � er W!\I <lo !t f'n e,therba.ld her.d or bara fa.4e. _� Vl W,\I force a fUIl 8lt ()r l .... � . ':is "'h,sk<ln m 4 to 6 weeb. 2O.000 younj! I I • Bndold wl1arhetn·yooa.rdand ha,r, ha. .... • '''Il" ID!IOO I to ll Pkjl;ll. Pkll" po�t·pald,25a 
3Ji;wOOcfltampll or 8" >er. ,.,.lI ITH & €O.Palabne. 11I.(GuarantIJ8 sent, never jails.) 

ROOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOLVERS, PERFECTlY BALANCED 

IS S I M PLER, AND H A S  

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manuf'rs, 

CONNERSV I L L E , I N D .  

S. S. TOWNSEND, Gen. Agt., I 8 Dey Street, NEW 
I 6 Cortlandt Sl , } 

\�'M, COOKE, Seiling Agt., 6 Cortlandt Street, YORK. 
'. 8EGGS & CO., Selling Agts. , 8 Dey Street, 

IlrSEND FOR PRICED CATALOGUE. 

WITHERBY, RUGG & RICHA RDSON, Manufacturers 
of Patent Wood Working 1\lach1nery of every descrlp� 
Hon. ]'aciliti�8 unsurpassed. Shop formerly occuphid 
by H.. Ball & co . •  \Vorcester, Mass.' Send for Catalogue .  

$12 A WEEK. $12 a day at home easi ly made. Costly 
. outfit free. Address 'l'RUE & Co., Augusta, Me. ����-��--

OR G A N  S ���o�$j��lf.g.°f,a�e: �rle� A"'JJ'��;; �������D�a�l�.i�e�1 F .  Hf'Ul ty ,'Va_s�!.�!t_o_n_,_N_._J. 

BRICK MACHINES. 
Gre��'s Patents, 

Steam Power and Hand 
PRESSES, 

Front Brick, 
Ornamental  Brick, 

Red Brick, 
Fire Brick, 

Artificial Fuel, 
Bui ld ing Blocks, 

Send for Catalogue. 

Wm. L. Gregg, 
402 Walnut St. , Philadelphia. 

OOD-WORKING MACHINERY. dents i .\l elting the Metal ; Mounting Or Joining the Parts 
of the Statue; The Joint' of >;eparately Cast Pieces; 
Tool s Required ; Patterns WhiCh may be Cast by this . 
Process ; Hardening the Plaster-Alum Plaster j )I oulds for Castings of White Metals; Zinc Castings i Solders j 
Moulding in Wax ; PlasUc Clay for Deeply-cut Pattern i 
Brass and Bronze Orn'lmental Castings for Door LOCkS, : 

M ACHINISTS AND STEAM FITTERS. I __ Universal Wood "-orkers. Planing, Matching, 
We manufacture a Double-ActIng steam Jet Pump. I Moulding, .Baud and :-:-;crol l 8awiug :\l aehi lws, etc.. 
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��iJ I Mouldll)!i( , etc. ; Prel!Uration �f the Mould f!,r Casting ' : SiVKEP8TAKES, WIT H THE ELLIS Door HIllges and SWIvels of Cast Iron , Unitt.ng of Cast I Patent Journal Box The best Planer and Matcher ever 

b��e \y����ll�l����i 
M�ll:�b�anJ:O�or�:�ti���t�Jl�Uo:OI��� : mad�. PI�ninr 29 in , �ide, 6 in. th.ick, we�ght �,,2PO lbs . , 

Blast ;  Fonder1e a C�lebasse� S.catIolq.inJ;!'j Ordnance ; ���.' �:�digg�A��O;:l�:d ���d����·a,$�O�h�a�·g�oD�gr: 
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n�Ch��l���� ���)e�i���t� and Blind Machinery a specialty. 8�nd for descriptive 
upon Increasing the Hardaess and Elasticity of Bronze ; i catalogne to Rowley & Hermance, WIlliamsport, Pa. 

tf��f�u������n��'d����!�O�O���i��e��t?l�n��;t�ie�l ! St F· tt · '  & PI b ' S I' Guns : Ordnance Cast Solid and with Core : Casting Can- . earn I ers urn ers Upp IeS. 
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';:t":,����:i�"a�\:���.45J�it��I�lljO/-Lo��5ti���� ; B E N T E L. ,  M A R C E D A N T  & C O . ,  

MillS, etc. We want agents in all parts of the country. : ��������H�A�M�I�L�T�O�.v�'�O�H�I�O�.�l�J.�S�.�A�.� Write for circular to J. B. SHERRIFF, SON & CO., 
Pittsburg, Pa., owners of h CoIl " Patents. 

THE BAKER BLOWER. 

.IJGl'" SEND FOR 

[ FORCED BLAST.J 
The best in the World for Charcoal Blast Furnaces. 
Also for melting Iron in Cu· 

polas for Stove Foundries, etc. 
WILBRAHAM BROS, 

'No. 2320 Frankford Avenue, PUILADELPHIA., P.A.. 
OUR CATALOGUE. � 

BLISS' AM ERICAN WONDER PEA 

COOling ; Patterns slIould have no �harp Angles. etc. ; ALBERT BRIDGES, 46 Cortlandt Street, New York. 
����� ; Cst�����fpet· 1,1;����gryp�S �°I<�'i;,sXi�l�
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�?�i!��f�����Y�� f�ruii��fJ����nf:��t\�'i. ;��h�l��t,f�� T he W E  S T I N C H 0 U S E  T H R A S H  I N C M A C H I N E S , 
of Metals and Alloys ; 'rable of the Shrlnkall'es of Cast· I N ES, A N D  HOR SE PO WER S. 
�r�6;e:e�i��� R��t�1.��

g
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I
��'h°e�� hers, unequaled in capacity for separating 

Extra Earl)" Ver), Dwarf (8 to 10 I nches), Re· 
quires no Bushing. Exqui site Flavor. 

We also publish : 
Overman �The )lanufacture of Steel. A New and En­

larged Edition. Edited by A. A. Fesquet. 12mo. $1.50 
B
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factUre of Russia tsheet Iron, byT. Percy, and Malle­
able Iron Castings and Bessemer Steel, by A. A. Fes­
quet. 609 Engravings. Bvo, ' • . $7.00 

Larkin.-The Practical Brass and Iron Founder's Guide. 
A Concise Treatise on Brass Founding. Moulding the 
Metals and their Alloys, et.c. By James Larkin. f\'f.£l 

Guettier.-A Practical Guide for the Manufacture of 
�I

t
�l�b�!�ifls�' W7��rh��n1>����r�i���

c
a��go;i�rt:;; 

and Uses. From the French of A. Guettler. By A. A. 
Fesquet, . . $3.00 
The above or any of our Practical and Scientific Books 

sent by matI, free of postage, to any part of the world, 
at the publication prices. 
Beg;:rr�:��l�r;:/:m�': i���' p����'':�iz��t:J �lit�� nish his address. 

HENRY CAREY BAIRD & CO., 
ln

d
U3frr� A-i'i,

b
J�\e.;!'E��OMI����,,,t��II?'�1;ters, 

JUST ] ;o;;o;ITEJ).  ROPER'S ENGINEER'S HANDY 
BOOK. Containing a full explanation of the steam 

engine indicator, and its use and advantages to engineers 
f,�rc:���� �:b'tA�.'p8N 61" d's�

e
�hiJ�d'�I�hl�����

t
e
d. 

The attention of Arcbitects. Engineers, and Builders 
Is called to tbp. (!f'Pfit denl fnp in pricp� of wrought "Tn n C T l ! [{ A T, lll O N .  
It Is believed that . were owners fully 'lware of the small 
dIfference in cost which now exists I)etween tron and 
wood. the former. in many case�. would be adopted, 
thereby saving insnrance and avoiding all ri sk of vnter .. -rwption to business in consequence of tire. Book of de .. 
tailed information furnished to Architects, EUilneers, 
lind BUilders, on application. 

ACKnowledged by all to be the best and earliest Pea. grown. 
Editor of American Agricnlturifl.t sa .... s : " Very early, productive 

and good; quality not to be surpassed," 
(JAUTION.-As there is another Pea in the market caUed I I American Wonder," send to us and get the genuine Bliss' Amer· 

ican Wonder. Observe our fae·simile on e,·�ry package. 
PlUCEs.-One-fourch pint package, 20 cems j pint, 65 cents, 

�O�'��;:liy
b
��;:;;'gl�;;l��1l particular�, mailed tree. � 

-------------------------�------------------

, SEN D TD LONDOr'J,BERRYlX-ORTON 
- P H I LA P A F O R � TH E BEST BAND SAW BLADE 

FOR A 
COM B I N E D  

Punch and Shears 
of beautiful deSign, of great strength :��, C:J'J'i.���, and thorougbly reli-

Lambertville hOlt Works, 
LAMBERTVILI,E, N. J. 

Pond's Tools, 
Enll.lne Lathes. Planers, Drills, & c .  

DAVID W. POND ,  Worcesler, Mass. , 

$66 a week in your owu towu. Terms and $5 outfit j 
free. Address H. HALLETT & Co., Portland, Me. 

An engIne that works without 
Boiler. Always ready to be started 
and

ts�/��:;:� 'If{j�)��l!nP�wer. 
C O N V EN I E I< C E. 

' 

Burns common Gas and Air. No 
steam, DO coal, no ashes, no fires, 

mnmfl,n="�,¥;;; . . ,�,,�/ ... �.,\,o"""I1/ ' Aim�:r��ratf��d����� 
insurance. 

1'HE � E W  OT1'O S I L E :"I 'l' (j;AS E \ G l �E. 
I[�1ft,\�f�rz�!

I
.,v�:k4 �inSJ";

l
k���.

t
6�

n
:rr Ji;i!;'l' C W�'li; SC H lJ .I Uli & CO . . 3045 Chestnut Street, Phila., Pa. 

A. C. llianllin2", H8 ney St .• New York, Agent. 

E"TABLISHED 1845. 300 B E A U TI F U L  I L L.USTRATI O N S, 
With arl.1hly colored plate of a Group of Pansies, and a de5lcrip­
tive priced Ihlt of 2.000 varif'ties of FLOWER and VEGETABLlC 
seeds-with much useful information upon their cu l ture-l50 
pages-mailed to all applican t s  enclosing 10 cents, which can be 
deduoted from fi rst order for !;ced s .  Address, B. K. BLISS & SONS, 84 Barclay Street, New York. O EAF PEOPLE HEA lt hy the u,e of  GarIDore'. Artifieial }<�ar DrulJUl. Circulars and testimul l -

ials sentfree. GARMORE & CO. C J GO ' 0 Glenn Ilulldl,,¥, CI"cblDstl, O. • •  DFH 'E  ... Y & S N .  
--------�----.:-.---- -- U � ] O :\"  C ] '],Y, CONN., 
W e  HOLLAND & CO Burll'ngton Vt I Manufacturers of Metal l ic �hells, Ferrules, Cups. Blanks, • � . • . , , ., I and any anr. al l kind,:, of small press and stamp,ed work in Manufacturers of all kinds Hives !lnd Honey Sections. , Copper, Brass, Zinc. Iron, or Tin. Drawn Bra�H and Also Waln:ut Cabinets for Drugglsts and Merchants, , Steel Ferrules for File. Ch if'el , and other 'rno} Haqdles, Small Packing Boxes, etc. also Pocket \ atch Safes of various styles, Ul'(' :O;l l('cialties. 

All kinds of notions , small wares, or nov(>1tie8 in the 
above line made to order. \Y ork flnhbed l lain or 
nickel plated as desired. Correspondence solicited and 
estimates furnished. 
$ 7 7 7 A YEAR and expenses to agents. Outfit Free. 

I Address P. O. VICKERY, Augusta, Maine. 
F<>� 

------�-----------------�--------- HEAVY PUNCHES, SHEARS, ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and SUpply at short notice and lowest rates, Stone and Ore Crushers con­talnin�the Invention deoct'ibed in Letters Patent. Issued to Ell W. Blake, June 15th. 1858 • .togeth­

er with New AND VALUABJ"E hIPRovE,mNTs, for whioh I,etters Patent were granted May 11th 
and Jnly 20th. 1880, to Mr. S. L. Marsden. All Crusher. supplied by ns are constructed under 
tt: �fri':l'���:��

e
���rc��l:'���n1R�' tg��rr"y':ta�� IJ,;f

�:r'::'l:
ars, has been connected with 

I 
FARREL FOUN D RY AND lllACHINE CO., M auufrs,,_ Ansonia, Conn. I COPELAND & BACON, General Agents, Sli Liberty St., N. :t o  

Boiler Shop Rolls, 

Rad i a l  D r i l ls ,  E tc. ,  
S E N D  T O  

H I LLES &, JON ES, 
WJI,MJNGTON, DEI" 

© 1881 SCIENTIFIC AMERICAN, INC
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New York Ice Mach ine Company, 
2 1  Courtlaud St., N e w  York, R09ms 5(, 5 5 .  

Jritut i f i r  !mtri tau. 
BYl.JOHI- S' BYl.JOHIS :'S8£ST05 'AS8£S'f'05 ' 

[APRIL 16, 1 88 1 .  

CATALOGUED. 
THE FOLLOWING MANUFACTURERS ARE PRO­

MINENT IN THEIR RESPECTIVE LINES; IN 
SHORT, ARE HEADQUARTERS : L i q u i d  Pa i nts ROO F I N C. VV I R E  RO P E:  AI R are strictly pure linseed oil paints of a higher The Asbestos Roofing (with white or light c. M. TH1)iI�s�N����D �tIYb��'

y 
C

��:; N. Y. 

LOW PRESSURE BINARY ABSORPTION SYSTEM 
11lachines Making 

ICE AND COLD I grade thHn have ever before been manufae- gray fireproof eoating) i s  now i n  use in all P LUM BI N G I. SAN ITARY G'O O DS tured for structural purposes. They are sold g, Low Pressure when running. No pressure at rest. Ma- by United States standard gallon measure, parts of the world, and is tbe only reliable OF ALL KINDS. 
chines guaranteed by C. H. Delamater & Co. and altbougb tb('y command a h igher price substitute for tin. It is intended especially No •• S§�I�J9J'B��i!'.'!'n

I�t?,N ,!O\��, 
YOl'k. 

A
(; O L U M B IA R IC \· CL E .  than any other pain ts, a saving of 25 to 33 for Fac�or�es, Fou�dries, Warehouses, Rail- -RO' ISTIVG E�TGIVES The Bicycle has I!roved itself.to be a per cent. of customary outlay can be effected road BUlldmgs, Bndgcs, Car and Steamboat .11 .11 .11 . 

, r��m:un��!rPi,:rJ�wg���:���l�1y'\�� by thei r  use, in consequence of their wonderful Decks etc and is adapted for steep or flat I COPELAND & BACON. 

. 

creasing. Professional and business covering properties and superior durabil ity. 
, . , . NEW YORK 

�W�;i�
e
;';i'���:'i�:;"?::�;�t�;i'::��ii;: The finest and m ost extensive structures in  roofs in all climates. It costs only about half c-=-:.-==--=-==· ------

��Ii,� l�s����si�lrrn�g���\��'ri�ue with th is c"untry
.
arc pai n t;ed with these I:>aints,  as much as tin, and can he easily applied by TH E DEA NE STEAM PUMP. 

. 'I' I1 E I'O PE iU' F' H (;0..  among othel s the  Ul l ltcd States Capi tol at any one. ]) EANE STEA M PUlllP COlUPAN Y, � 
597 Washington Street, Boston, Mass . . Washington, Ih J .Met ropolitan Railroad of New Yorl.. Holyok�, IlIass. Boston. - I Ne ' York ct(· ,...,..,.. Note the address, send for samples, 

Send for I'l'ire l,i.t and Circn l nr. · ,w , ' " • ""'" M E C H A N I C A L  B O O K S  C (�HRO;' I E �TEE L WO H K �, Sa�ples for t buty-tw o . newest shades for and be sure to get the Genuine. • 

� fO m C, R" ,",,", ,, Dii,�,:: R;;f.nRan;o�d. ;nd'seaSide Paints, Boi l e r Co ve ri  n gs :����r�;��;:;;7f;':��;�R;: 
"",.ri," � 

e ast Steel These paints are prepared ready for use, consist of Asbestos Cement Felting, a light, B A BCOCK & WI I . C OX, Engin eers. 

ENHLISH OR CARBON I and we guarantec tbem to be bettcr and more porous, fireproof material, partaking o f  the 30 Cou rtlan d  St., __ N e',:"y�rk . 
economical paints than IlfIve ever before been nature of a Felt and a Cement, to be appl ied WHEEL nARU O W � .  Our Bolted 
offered to tbe public for similar purposes. with a trowel ; and Asbestos Air-Chamber IS superl?r to any made. 
They were originally designed for preserving Covering, a combination of Hair Felt and BUilders, Contractors need them. $24.00 doz. 

�f-\�T�E�,E�L_F(}_R_A_I,.��RPOSE_S�. _____ _ 

tin  and other roofs, but are al so especially Asbestos. They aFe prepared ready for use, Add-,",,-ss-,,-___ B. C O H U, 1 97 Watel' St., New York. 

adapt ed for Brick Walls . Olllbuildings, Fences, can be easily applied by unskilled workmen, 
Floors, Iron Work, Hailroad Buildi ngs, and form the most durable, effective, and 
Bridges, Freigh t  Cars, Steamboat Docks, economical non-conducting coverings in use 

NEW YORK BEI,TIN G  AND P A C KINH ! 

� I M�Q�BP�
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� best covering for floors, halls� and sta rs. � 
37 & as PAliK IWW,-NEW yOltK. 

' Sh ipi', Boats, etc. , and all w ood and iron for heated surfaces. 
work in contact with salt or fresh water. � All infringers will be prosecuted to the They possess a more clastic body than any full extent of tbe law. ot her paints ever produced, and are less liable 
to inj ury from abrasion or other hard usage. � Note tbe address, send for samples 
They are supplied in seven colors. and descriptive circulars, and be sure to get 

Be sure and get the genui ne, which are the Genuine, which are manufactured only 
manufactured only by by 

H .  W. J O H N S  M FG.  CO . ,  8 7  M A I D E N  LAN E ,  N EW YORK,  

BRADLEY'S CUSHIONED 
n .A.1W:1W:ER.. 

BRA D I,EY & (; ()!UI'A N Y, - �yraCllSe,  N .  Y .  

E ste r b r o o k 's S te e r  P e n s  
Are the most popular pens in use. 

Works, Camden, N, 1. 26 John St., New York, 
CEI,EBRA TED " RED STRIP " BELT IN G, 

RL'BBER BF.LTING, PACKING, AND HOS}�. THE GUTTA PERCHA A N D  RURBER M'F'G co.,  23 I'ark P l ace. r,ew Y ork . PREVENT S L I PP I N G .  The 
handsomest, as well as the safest 
Carriage Step made. Forged from best Manufacturers of Genuine Asbestos Boards,  Gaskets, Steam Pack ing, Sheathin2", VALVES AND FIRE HYDRANTS, 

Fireproof Coatings, Cements, etc. W lllus. Catalogues and Price Lists Free by Mail .  T H E  and formed with a sunken panel, 
which is secured a plating of richly 

moulded rubber. Durability war­

ranted. Send for illustrated circul ar. 

Rubber Step !>I'f'g C o . ,  BostoJ, !>IlSS. I C E .\ T $ 1 00 PE R TON. 
I' I I ' TET A RT I F I CIA l, ICE C O . ,  I . i m i l "d, 

P. O. Box 3083. 1 4� H l'een\vich �t.,  Ne\v Yorli.. 
Guaranteed to be the most effiCient and economical oj all 
existing Ice and Cold Air Machines. ____ _ 

The Asbestos Packing CO . ,  
Dlin ers and Dlauufncturers of Asbestos, 

:B O S T O N", J.V.I: .A. S S . ,  
OFFEIt FOR SALE :  

P A.TEN'l'ED ASBE�'I' O �  R() P �: PA C K I N G ,  " " IA� O �E " 
" " " 

".J O IJ R N A I, " WWli. IlI1 L I ,  n O A  It ]) ,  
S H E A T H I l'W I'A PER, 

FLOORI N G  FELT. 
CLOT H . 

�JblQl���t� 
N O  FA I LU R E  I N  S I XTE E N  Y E A R S  HEALD"&MORR IS;C£N�F���Lp5 

100tO 35 .000 GALLS.PER M INUTE C A P A C ITY 
HEALD Ik)Y(Oi:?R ISJ3a. ldwinsv l l l e NY 

�l�l!����;����f.!�t�g:!�� 
UNIVERSAL AS8ISTANT AND COMPLETE MECHANIC, a work 
containing 1016 pa�e!'\, 500 Engravi:ngR,461 'fables, and over 1 ,Om 000 I ndustria l 11'acts, CalculatlOns, Processes, Secrets, 
Rul�s, &c., o f rare uti�ityi n .2 O �rades. A $5 hookfree '!:>y 
m ai l  for $2.50, worth I ts we lgh t l n gold to any Mechamc, 
Farmeror BllsinessMan. Af}f'lI i.'1 1Vanterl. Sure sale every­
wh ere for a l l  t i m e .  For 11 1 :  Contents Pamphlet, terms, 
and Uat.alog'ue of 500 Practical Books,addressNATIONAL BOOK Co .• 73 Beekman St., New York. 

Chambers ' Brick Machine .  
Guaranteed to make 30,000 I!er day. Cheaper than by 

any other process. Send for Illustrated Pamphlet. 
CHA�IBERS BRO. & CO., Philadelphia, Pa. 

C OV E R I N C  
For �team Pipes, Boi l el's, and Water Pipes. Ap­
plied, Removed, and Replaced by any one, without. i 
i�lJ(!KE

N& ��(:N,?4�
i
u
t
;'J'tj�1�1:�t;���,

la
N·. \�. A .  : 

Racine ,i., Boat A BE VOL UTION Ilf %_ " B OAT B UILDING. 
For 25c. will mail section showing constrl1f"t ion. Catalogue gratis. THOMAS KANE & CO., Chicago, Ill. 

FRIEDMANN'S PATENT INJEC'l'OIt, 
THE BEST 

Boi l e r  Feed e r  
IN 'l'HE WORLD. 

Simple, Reliable, and Effective. 

40,000 IN ACTUAL USE. 
NATHAN & ])REYFUS,  

NEW YORK. AS B E ST 0 S go�lI;'���\;e�W;�yi;r�� Steam Pipe and BOiler Covering, Hair Felt, ROOfing, Sole Manufacturers, 
Rooting Materials, Building Paper and Paints. ----

\v M .  A. HARRIS. FOR BEST 
O L D  P E N S .  

____ S_end for Descriptive Catalogne 

PROV I DEN CE, It. I. (PA RK STItEET), 
Send for Price List to Six minutes walk West from station . 

JOHN HOLLAND, Mfr., 19 West 4th St., CinCinnati. Original and Only builder of the 

M ' I I  S d C M ' HA IUnS-(;OHL l�S ENGINE I tones an orn I l l s .  With H arris' l'aten ted Im prltvements, 

I from 10 to 1,000 H. P. 
�e m";ke Burr Mills�ones

w
port"ble Mills, Smut Ma- _ SCRE\V PRESSES. b�I.i't��gL as�����iJ�l�l;i'�

s
d to

at��o�
h'Mlfj'/ul§��lsd afr;,� . STILES & PARKER PRESS CO., Middletown, Conn . 

catalogue . .1 . '1'. N O Y E & S O l'i S, Bl!tfalo,  N. Y. 
"",,",,- DAMPERREGULATORS"ndGage� � Cocks. Murrill & Keizer, Baltimore. � 

Working lWodels 
And Exper:mental �lachinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 

ERICSSON 'S  N EW M OT O R .  
E R I C S S O N ' S  

Now Caloric Pmllnill[ En[illO 
FOR 

DWELLINGS A N ])  CO UNTRY SEATS. 
Simplest cheapest, and most economical pumping engine 
�6sgfut:l���le�1'1§��J·fO��i�C�'��:��l��ig:�i���

rate. 

DELAMATER IRON WORKS 
c. H. DEI,AlUATER & co., Proprietors, 

No. 10 Cortl a n d t  Strret,  New York , N. Y. 

BOILER COVERINGSI Plastic Cement and Hair Felt, with or without the 
Patent " A  I R S  P A C E ' , Method. 

A SBESTOS �I ATERT A LS. 
Made from pure Italian Asbest.os. in fiber. mm board. and 
round packing. TIl E CHAI,IlJ ERS-l'i PENCE CO., 40 John Street. and Foot of E. 9th Street, New York. 

" B UCKE'lE " 
LAWN M OWER.  

Jl:.� l���:t ���r 
e
��:i:� run-

STHI(,TLY FIRST CLASS. 
JI A S T. F O O S  & C O . ,  

Spri ngfield, Ohio. 
Send for catalogue. 

------------------------�---------M A C H I N E RY 
ot every deScription. 121 Chal'1bers and 103 Reade Sts., 
New York. THE GEORGE PLACE MACHINERY AGENCY; 

rnHE . . Scientific American " is printed WIth eliAS. TIDY SPOOL CASE. l E)(EU JOHNSON & CO. 'S DrK. Tenth and Lom- S thO A t t d S ·  1 15 t Ad 
ard "tsn Philadelphia, and 50 Gold St. New York. d�:: T�ftji:lh .. L gr�R�v"IS, {:-'g�:er.:;e��.y. -

KORTING'S UNIVERSAL INJECTO�S 
For Boiler :b'eeding, operated by  single handle, taking 
water up to 150° Fah. 

Philadelphia Office. 12th and Thompson Sts.; New York 
Office, lOn Liberty St.; Boston Office, 7 Oliver St. 

H A RTFO R D  
STE A M  B O I L E R  

Inspeotion & Insuranoe 
CO M P A N Y .  

IV ,  B .  FRAN I( L I � , V ,  p " cs' t ,  J ,  �r . A L L E N, Pres' t ,  

ROO FI NC. 
For steep or flat roofs . Applied by ordinary workmen 
at one-third the cost. of tin . Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 

T H E  

HOWARD MANUFACTURING CO. 
Manufacture a n d  Introduce 

Patented Novelties AND 

THE DIADEM COMB 
PATEN TED. 

Jarvis Furnace Co. 
Patent Setting for Steam BOilers, Burns' Screenings 

and Slack Coal without Blast. No. 7 (Hiver St., Boston ; 
No .  422 Kast 23d St , New York : No. 709 Market St., St. 
Louis j No. 1 :second St. ,  Baltimore. 

I, U D I, 0 W V A I, V E Ill ' F '  G C O ;, 
___________ �T�r�oy, N. Y�. ____________ __ 

P A T E N T  S A F E T Y J E W E L C A � ES Having Double IJock. Can be made fast to dress­
ing case or trunk. Lined with silk, satin, velvet. 
Beautifully flnished. 4 sizes. $G. $�. $10. $12. �ent C. O. D. Frothingham & Emery, 20 Vesey St., N. Y. 

BOLT CUTTERS and SCREW CUTTING MACHINES, 
HOW' ARD IRON W'ORKS. 

BUFFALO. N. Y. 

FAI R BAN K S' .STAN]) A IW SCALES , 
Manufactured for every department of trade. The 
�'ifit;(,it�<Jtlt ffc"fL�"J1"6�b'lt�I}i 1\�:���LD. 

AIR  EN G I N ES A N D  ELEVATO RS.  
S HEIUUI, I, ItOPER AIR ENGINE CO., 91 & 93 Washington St., New Yol'l •• 

GU N S, P I STOLS,  A M M U N ITIO N ,  
etc. E. REM I N GTON & SO N S, 

MANeFAcTURERS, 283 Broadway, New York. 

ROCK DRI LLS & A IR  COMPRESSORS. 
INHERSOLL ROCK D RILL CO., 1 1 -2 I'ark Place, New York. 

Lehigh Valley 
E llERY WHEEL CO. . • Weissl>ort, Pa. - -- - --� -

F I LES, DR ILLS, C H UCKS, V ISES,  
TAPS. REAMERS, STUB 'l'00L8, &e., le. 

GOO]) N O W  & WIt;HTMAN, Boston, IlIass. 

Metaline and Star Roller Bush Tackle Blocks, &C. 
BAGNALL & LOUD, 

Boston, IlIass., and 33 So nth Street, New York. 

Establ'd E A C L E  A N V I L S .  1843. 
Solid C A ST STEEL Face and Horn. Are Fully War­
ranted. Retail Price, 10 cts. per lb. 

DOUBLE SCREW, PARALLEL, LEG VISES. 
Made and W ARRAN1'ED stronger than any other Vise 
by FISHER & N ORRI� only, Trenton, N. J. 

rUY���ITrRAC' 

Brass Cocks, Valves, and Fittings. 
1j6 J�'i.N�t�e*, 

HA�LA� llI";.N' F'���YOrk. 

_EXETER IlIA C IIINE \VORKS,_ 
ManufactUrers of . .  Steam Engines, Blowers, a n d  . .  

Steam Heati ng Apparatus. 
---==-_..::Ij�O::....=F-=e-=deral �t., Boston

,,-
, -=M=R=s::::s:-.. �-::._ 

D A ])]) O W  & BEADLE'S 

MINER'S PAT. SQU IBS for BLASTING. 
DIfd. by Miners' Supply Co. , St. Clair, Seh'll Co., Pa. 

MILES BRO. & CQ., 
Manufactnrer BRUSH ES of every description, 

102 F ULTON ST . . N EW YOR=K=-:. ____ _ 
The Greatest Roek Breaker en Earth. 
Capacity, a ton a minute. All kinds of MiniDf, Machin .. 

t'i{OJe�l:tfK
c��"(}�1�ag«.;�1r�S & SC VJI, I, E 

ST E A R N S  S A W M I L L S .  
Saw Mill Machines, Boilers, and Engines. 

STE U tNS DIANrFACTURING CmIPANY, Jo:rie, Pa., 

PRINTING INKS. 
A���ub';,

a
�

i
��e �:i�?:J��h �'i.�y���� the Sm"TIFIC 

G. llIATHER'� SON�, 60 J ohn St., New York� 
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