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THE ANNUAL ATTACK UPON OUR PATENT LAWS. perly made and used, the weapon promises to sur­
It is with a feeling of genuine regret that we an- pass all others. It is, moreover, a purely American 

nounce the commencement of the annual attack upon gun, and its further development should be liberally 
our patent laws in the House of Representatives. It encouraged. The novelty consists in attaching to 
is in no idle spirit that we make this statement. Our the barrel of the gun, at intervals along its length,  a 
duty in the matter extends far beyond the noticing or series of exterior powder pockets, that communicate 
chronicling of the event. The remedy and antidote is with the i nterior of the barrel. The ball is started 
to be provided. Let our readers take individual action from the breech by a moderate charge of powder i n  
i n  the matter; let every Congressman hear from his the usual manner ; when the ball passes beyond the 
constituents in unmistakable tones that the patent first pocket, the burning powder fires the charge COll' 
system of America is not to be disturbed, and the work tained in the pocket, and its pressure is added to 
will be done. Whatever bills menacing the rights of that of the initial charge, and so on ; each pocket of 
inventors shall be brought forward, a single warning powder contributes successively to add a n e w  pres-

One copy, one year, postage included .. ..... .... .......... . ... ......... 83 00 will apply to all. sure behind the projectile. The aggregate pressure of 
One copy, six months, postage included . .. . ... .. .. . .. ........ . ........ . .  1 lJO The bm we particularly allude to is one that was in- the whole powder used is thus delivered gradually by Club •• -One extra copy of THE SCIENTIFIC AMERICAN will be supplied troduced during the last session in the House of Rep- successive explosions against the proJ' ectile, which, p;ratis for every club of live subscribers at $3.00 each; additional copies at 
same proportionate rate. Postage prepaid. resentatives by Mr. R. W. Townshend, of Illinois. Its conseq uently, takes a higher velocity and has more 

Remit by postal or express money order. Address numb�r is 4,458. This year it has been again brought power than the ordinary single charge gun. The 
MUNN & co., 361 Broadway, corner of  Franklin Street, New York. forward, and it was the subject of debate on the 2 0th theory of the Haskell gun is correct, and when the 

The Scientific AlDerican SupplelDent 
is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
Is issued weekly. Every nurr..ber contains 16 octavo pages. uni.form in size 
with SCIENTIFIC Al\IEUICAN. Terms of subscription for SUPPLEMENT, 
'5.00 a year. postage paid, to subscribers. Single copies, 10 cents. Sold by 
all newsdealers throughout the country. 

of December in the House. best construction is ascertained, it probably will ex-
Its provisions are in brief that the United States cel in performancl,:) all other forms of ordnance. 

courts shall have no jurisdiction in patent cases where But " it isn't English, you know," and consequently 
the damages do not exceed $200, and that pur(lhasers sOllle of the old army and navy officers sneer at it. 
of a patent right for actual use shall not be liable for Nevertheless, we trust Congress will grant a liberal 

AMERICAN and SUPPLEMENT its value or for infringement in any way if, at the appropriation for the thorough testing of the new arm ,  will b e  sent for one year, postage free, o n  receipt o f  seven dollars. Both 
papers to one address or dilferent addresses as desired. time .of its purchase, they had no knowledge of the and thus help in showing what home genius can ac-

()ombi oed ltate8.-The SCIENTIFIC 

The safest way to remit is by draft, postal order, express money order, or claims of any third party. complish. Everybody laughed at Ericsson's first li ttle 
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small patents is legalized. Any one could use patented silenced the enemy, and all the navies of the world 
churns, sewing machines, mowers, reapers, minor iItl- soon copied it. The first Haskell gun has proved 
provements in steam engines and g<lneral machinery, quite as successful in its way as was the first Monitor. 
without reference t.o the inventor. It is well within .. , . ,  • 
the truth to say that a vast majority of cases of in- REVIVAL OF PATENT NULLIFICATION. 

fringement cDuld be brDught within the operation of It will be remembered in 1884 an attempt was made 
such a law. I in Congress to pass laws in the interest of certain in­

In its second clause, the innocent purchaser of a fringers of patents, such as railway corporations, barb 
patent right is upheld in his bargain. He may buy I fence makers, drive well infringers, and others, to pro­
what another has no right to

· 
sell, playing the part hibit patentees from recovering damages for violation 

really of a receiver of stolen goods, and in this trans- of their patents, and making it lawful for any person 
acti.on he is t.o be protected by a congressional en- freely to make and use a patented invention without 
actment. responsibility tD the inventor or his assigns. By some 

With the constitutionality of this act we have now unaccountable folly, two .of these. hosti le bills passed 
n.o affair. It is enough to say that in the debate the House of Representatives by very large majori­
cDncerning it, its unconstitutionality, its want of ties ; they were rushed through without sufficient op· 
clearness, and its surplusage were all su bjects of portunity for debate, and before their full purport 
attack. Our concern is for the interests of the country could be understood by the friends of the patent 
at large. 'rhe industries of America have been built system. The passage of the bills in the House raised 
up on and repose upon patents. Every factory large a storm of indignation in all parts .of the cou ntry, 
or small uses in its machinery numerous patents. especially in manufacturing districts, and among the 
Every individual workman has patent tools that ex- great body of working people, who rlepend for their 
pedite his labors. The farmer is perhaps more directly livelihood upon the success of hOIlle i ndustries. 
benefited by patents than any one else. Instead of To exempt infringers of new inventions from penalty 
swinging a scythe of unimproved construction through was regarded as tantamount to nullifying the patent 
a long eleven or twelve hour day, with the result of laws and wounding all the vast industries that rest up­
one acre mown at the end of it, he sits at ease upon on patents. 
the seat of a patented harvester, and with a team of The most energetic means were taken to defeat this 
horses reaps and binds, without other help, thirteen unprecedented action of the House. Meetings of citizens 
acres of wheat a day. Reapers, self-binders, and were held, conventions were called, boards of trade 
harvesters do the work of the West, on the . great convened, legislatures of States passed resolutions con­
prairies. In the East, where smaller farms are the rule, demning the act, fl.oods of protests were sent to members 
the hand tools used are all subjects of patents. With- of Congress, and t.o crown all, the press of the country 
out the patent system, none of these implements, large discussed the matter thoroughly, and gave unanimous 
or small, would have been invented. The Townshend vDice against the consummation of a measure so suicidal 
bill professes to be aimed at the protection of this par- and unjust. Th ese com bined efforts were successful. 

Price 10 cents. For Bale by all newsdealers. 
PAGE ticular class, the farmers, fr.om some mysterious" black- The bin was disapproved in the Senate, where it was 

I. CHEMISTRY.-On the Determination of Aluminum in Presence of mailers. "  The existence of the latter is quite doubt- elaborately discussed, and the impression or expec 
I,arge Proportions of lron.-By ROBERT'!'. THOMPSON.-A useful ful. But if such do exist, and work detriment to the tation has prevailed that its revival would not be at-
analytical method applicable to all cases, eyen to iron ores contain- agriculturists, their measure of harmfulness is no- tempted. But this expectation has proved vain. On ing titanium . . .. .. . . ...... . .. . . ..... ..... .. . ...... .. ...... . . ...... . . .. .. . .. 9185 

The Harcourt Color Tests.-ByH. LElCESTElt GREVILLE, F.I.C.- thing compared to the evils threatened by this bill. the 20th nit. the obnoxious measure, in a new form of 
Results attained in practice with Vernon Harcourt's sulphur test E\'en more than the manufacturel's, the farmers should words, was brought forward in the House, and its pas-
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.��.�:.�������.���.������.������.�� 9183 oppose it. The very class for whose protection it is sage urgently demanded. 

II. ELECTRICITY.-An Iron Microphone.-A microphone depending professedly introduced are attacked by it. The following is the text of the bill : 
on movable iron spheres for its efficacy: forms involving the use And now we may more explicitly state what action II. R. No. 4458. 
of three o� of.any number of balls ; mounting of the microphone.- should be taken by all who have the welfare of the Be it enacted, etc., That hereafter the United States district and circuit 3 I
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I countrv, at heart. They should address their represen- courts �hal1 have no jurisdiction to hear or to try any case arisillg from 
the actual use of any patent right, or its infringemellt by sneh m�e, -by uny 

the s�ccessful operation of the underground conductor system of tatives in Congress. :Manufacturers whose capital is person in or citizen of the United States or the 'l'erritories, wherein 
�lectnc raIlroads ; the Blackpool road Illustrated and descnbed.-

led ed u .on the nlaintenance of atent ri h ts ' �i;i�:�unt in controversy does not exceed $200 against one person or 
2 IllustratIOns ........................................... 

· 
... . ... . .......... 9183 p g P P g ,  

SEC. 2. That purchasers of any patent right for actual use shall not be 
III. ENGINEERING.-l<'riction.-By Prof. H. S. HELE-SHAW.-An- farmers wh.o could not profitably cultivate their land liable to damages, royalty, or for value of the same, or for infringing the 

other;installment.of this exhaustive treatise.-7 illustrations ....... .. 9176 but for patented agricultural machinery ; worknlen same in any manner, who at the date of such purchase had no knowledge 
of the claims of any third person or that the inventor of the same has an IV. FORES'I'RY.-Causes of Forest Rotation.-By JOHN T. CAMP- employed to run and who earn their living by run· interest therein adverse to the seller thereof. 'l'hat no person who shall 

BELL.-The succession of trees of different kinds in the same terri- . ' . in good faith purchase, URe, manufacture, or sell without previous know� 
tory; instances of this phenomenon and canses of the same .. . .... . 9188 nlng· patented Inachlnery to manufacture patented ledge of the existence of a patent therefor, any article, machine, machin-

V. GEOLOGY AND 1I1INERAT,OGY.-Crystallization of Native Cop- articles, should be heard from. Especially should the cry, or other thing for the exclusive use, sale, or mauufacture of which 
any patent has been or hereafter may be granted to any person, persons. 

per.-Eoctracts from Prof. Edward S. Dana's recent paper on the constituents of any melnber known to be opposed to or corporation whatever, shall be liable. in damages or otherwise, for an 
Sl1'bject.--i4 illustrations . . ., ...
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. ... .................................. 9186 patents address him and tell him of their wishes. infringement of such patent until after written notice of the existence 
Tae :fI!'essure and CompOSItion of Natural Gus.-By Dr. H. M. ' thereof shaH have been personally served on such person or persons or 

CHANCE.-Natural limits to the pressure of gas in the rocks of the .. 4 . .. ., corporation, as the case IDay be, and such infringement shall be thereafter 
gas belt: dilferent hypotheses as to the cause of pressure; analyses THE MULTICHARGE CANNON. 

continued. 
SEC. 3. That all laws or parts of laws inconsistent herewith are hereby 

of natural gas; the effects of diffusion and solution on their com.. repealed. !'osition . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . .. . . . . . . . . . . . .... . . . . . . . . . . .  9184 Colonel Haskell asks C.ongress for an appropriation SEC. 4. That nothing herein contained shall alIect any pending suit or 
VI. METALLURGY.-Blast Furnace Practice.-Review of the modern for the further test of the multicharge gun, with the proceeding in any of the courts of the United States or in any court of any 

of the several States . . sections of blast furnaces. including sectional elevations of the in- expectation of furnishing a cannon that will beat the 
terior of a large number of furnaces, included in 2 illustrations .... . 9180 

world. The trials of the Haskell gun at Sandy Hook 
VlI. MISCELLANEOUS.-Experiments on Flight.-Experiments by I De Sanderval with artificial wings.-Results attained in the direc. developed the fact that his 6 inch gun, of poor meta , 

tion of actual fiight.-3 illustrations ............... .................... 9175 with a proj ectile of 111 pounds and powder 116 pounds, 
Suggstions aboutCancelingPostage Stamps.-The useofan incan- showing a pressure of 25, 00 0 pounds at the 4th pocket, 

descent platinum wire in a canceling stamp proposed.-Deface .. 
ment of the stamps without injury to the envelope ..... .... ......... . 9182 had a greater range and penetration than a Krupp 

VllI. NATURAL llISTORY.-Haunts and Habits of the Great Lake 11 inch breech loading gun, of best steel, which 
Salmon.-lly G. ARCHIE STOCKWELL.·-A most interesting and shDwed an initial pressure of 4 0,82 9  pounds per square 
vivid account of the g-reat Mackinac trout.-Parasites alfectina. it.-
Hs gnst.atory excellences.-How it is caught by .. snatching" ... . ,. 9189 inch, projectile 760, powder 254 pounds. The contrast 

IX. TECHNOLOGY.-Indigo Munufacture.-An improved process.- is great, and the results established by the trials are 
The old methods of producing indigo from the leaves described.- snfficient to warrant the construction of additional 
'l'he description of the new process ofthelndigo Company (Jlmited) 

Haskell guns of best materials and workmanship by use of alkalies and artificial oxidation ..... .... . ... . .. .... .. ...... .. '-1181 

Some Type Writers -Th eir Origin and Use •. -By J. B. Hur,TNG. for further experiments. We believe no gun of a 
-Continuation of the article from SUPPLEMENT. No. bU.-The power equal to Haskell's, size considered, has ever 
Remington, Caligraph, Sun, Columbia, People's, and Crandall type If writers.-ll illustrations .... . . . . ... . . ....... . . ... .. ... .. . . . ..... .. . .... ... 9177 been produced in this Dr any .other country. pro-

A bill like this, which overthrows an industrial 
policy that has been successfully carried on allllost 
since the foundation of the government, which cannot 
be otherwise than disastrous to all manufacturing in­
terests and to the property rights of patentees, is de­
serving of the most delibe rate consideration 'and the 
fullest discussion. But its advocates took good cai'e to 
prevent this. 

Under the rules, only thirty minutes were allowed for 
debate-fifteen in support

· 
of the bill, and fifteen 

against it. Mr. Townshend of Illinois, Mr. Henderson 
of Iowa, Mr. Morgan from Mississippi, and Mr. 
O'Donnell from Michigan were the chief supporters. 
The principal adv.ocate was Mr. '.rownshend,  and 
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JANUARY 8, 1887.] 
from his remarks we gather that his most pressing 
reason for wanting to pass the bill is  that a few farm­
ers among his constituents have been victimized to a 
small extent by parties who pretended to be the pro­
prietors of the drive well patent ; and when the right­
ful owner of the patent appeared and claimed ten dol­
lars each for use of his invel1tion they refused to pay, 
den()IlllCed the demand as an outrage, and have gone 
to the Supreme Court about it. To prevent the re­
currence of such claims, the advocates of the bill ask 
that the laws be emasculated. But if we take away 
from the patentee the right to compel infringers to 
stop piracy and pay for use, we nullify the law, and 
patents cease to have value. 

Some of the speakers for the bill claimed there were 
thousands of cases of "innocent suffering; " but none 
of them alluded to any distinctive examples except Mr. 
O'Donnell.of Michigan, who cHed, as his worst case, 
that of a farmer who, after having declined to pur­
chase a certain machine (he does not say what it was) 
at a reasonable figure from the original patentee, al­
lowed himself afterward to be persuaded to buy an in­
fringing machine. of inferior quality. He returned 
this machine, without loss, because it did not work 
well ; but the original patentee compelled him to pay 
a few dollars for his infringement in using it. And it 
is to remedy hardships of this kind on the part of 
"innocent purchasers " that Mr. O'Donnell advocates 
the bill. 

. 

The chief opponents of the bill were the Hon. N. J. 
Hammond of Georgia, Hon. Benjamin Butterworth of 
Ohio, late Commissioner of Patents, and HOll. R. Q. 
Mills of Texas. Mr. Hammond made a very eloquent 
and powerful speech against the bill, in which its ob­
noxious features were clearly exposed. The bill will 
soon come up again in the Honse. 

SPEECH OF THE HON. NATHANIEL J. HAMMOND OF 

$titufifit 1mtritau. 
Again, that declares if he buys it for his personal use 

he may infringe it in any way whatever and not be 
liable. He may buy an article to use it personally, and 
put men all over the country to manufacture it, and 
yet not be liable in damages, because he was an inno­
cent purchaser without notice. 

The next paragraph of that section declares that no 
person who shall in good faith purchase, use, manu­
facture, or sell, without previous knowledge of the. ex­
istence of a patent therefor, any article, machine, ma­
chinery, or other thing for the exclusive use, sale, or 
manufacture of which any patent has been or hereafter 
may be granted to any person, persons, or corporation 
Whatever, shall be liable, in damages or otherwise, for 
an [infringement of such patent until after written 
notice of the existence thereof shall have been person­
ally served, etc. 

All a scoundrel has to do is to infringe a patent, and 
run faster than the marshal. The greater the rascal 
and the better the racer are all the tests whether there 
can be recovery. He is a witness in court. He can 
swear to his good faith, after he is caught; before he is 
caught he will not be liable at all, because he is  liable 
under the bill only for damages occurring after personal 
service of notice of his wrong. 

In my section of the country there are very few pa­
tentees. We have but little enough concern, care little 
for them in any such sense as that. And if I were seek­
ing to place myself u pon the side which the gentleman 
from Illinois calls the" masses, " I would go in for de­
priving patentees of their constitutional right. They 
are decidedly in the minority. But I understand that 
the same good faith, that the same high consideration, 
which should actua.te us in keeping treaties with foreign 
nations, ought, with double force, to compel us to keep 
constitutional contracts with our own fellow citizens. 
For these reasons  I hope this bill will not pass. 

ATLANTA, GA. SPEECH OF THE HON. BENJAJIUN BUTTERWORTH OF 
This hill seems a declaration that in all cases where CINCINN ATI, o. 

the patentee. Why ? Because the larger per cent of 
patented machines and devices mark so slight an im­
provement, although an important illl provement, in the 
art that the inventor is unable to reap substantial profits. 
Nevertheless, each improvement marks an advanced 
step in the art to which it belongs ; and while it is usu­
ally the men who make great strides, extraordinary 
improvements, in an art who realize great profits, yet 
it is the seemingly less important improvements that 
have built up and made prosperous the vast and vari­
ous industries of our country. 

The bill has for its manifest object to deprive the 
honest inventor, whose labors have added to the well­
being of the whole people, of his remedy to recover 
from the person who has willfu lly and knowingly 
taken from him his property, that which the Constitu­
tion and the laws of the country say shall be his pro­
perty' for a term of years. I say you prevent his re­
covering from the man who willfully and in violation 
of the Constitution and the laws of the country takes 
possession of his property and converts it to his own 
uses. Pass this bill, and you authorize every man to 
seize upon and convert to his own use the property of 
his neighbor. The product of the brain and hands of 
one of our citizens-if it is a new and useful improve­
ment in any art-is by law property ·as m u ch as a 
horse or cow ; and the offense of taking the one with­
out compensation is as great as taking the other, and 
is in conscience, and should be in law, as censurable. 

This bill. if it should become a law, wipes out at one 
stroke of the pen property rights of more than one 
hundred millions of dollars in value. It is, in fact, im­
possible to calculate the mischief it will do. Ninety per 
cent of the present thriving industries of the country 
are built upon inventions covered by patents. "Rut 
then, " says some friend, "we are being robbed by the 
system. " 

Mr. Speaker, I can show you, can demonstrate, that 
instead'of that being true, this system has cheapened 
every product that is used in the house, in the barn, in 
the field, in the mill, in the shop, the forest, the factory, 
and on the ocean. It has cheapened all the articles we 
use. Instead of imposing burdens, it has scattered 
blessings, and this covert attempt to steal the blessin gs 
while destroying the source from whence they proceed 
is utterly indefensible. I wish I had time to examine 
this bill in detail in order to show its enormities. 

[Here the hammer fell.] 

the damages dp not exceed $2 00 against each person Mr. SPEAKER: I submit if ever there was a bald at­
sued, there shall be no suit for the infringement of a tempt to kill the goose that lays the golden egg, this is 
patent right. I do not know the statistics on the sub- such an attempt. The industries of this country depend 
ject., but I will venture to guess that seven-eighths of for their origin and growth more upon the encourage­
the patents granted in this country are of such charac- ment given to the inventor by our patent system than 
ter that individual infringements will not amount to upon every other influence and all other causes com­
$2 00 damages each. This bill seems, therefore, a de- bined. It is due to our patent system that we to-day 
claration that the constitutional protection which is excel all others as a manufacturing nation. This bill 
thrown around patent rights shall belong only to those practically" wipes out" our patent system ; and, as my 
great and magnificent patents involving thousands of honored friend on the left [Mr. Hammond] said, while 
dollars, while the men who by their brain and toi l have it may leave in a degree unimpaired some monopolies, 
brought forth the small patents shall have no protec- if  such a thing as a monopoly can in fairness be said to A Golden N ue;get. 

tion from this government. exist in this country-and there is what is near allied A COMFORTABLE LITTLE FORTUNE ALL IN ONE CHUNK. 

Mr. Speaker, the section from which I come has very to a monopoly-while the provisions of this bill leave 
little interest in patents so far as the protection of the them unharmed, they at the same time not only leave 
patentee is concerned . I can, therefore, have no wish unprotected, but practically confiscate, the property of 
in opposing this bill but to protect the rights of Ameri- thousands who by lives of thought and toil have laid 
can citizens wherever they are involved. The Consti- the foundation of our magnificent industries. It legal­
tution declares that Congress shall have power- izes the robbery of these, the most deserving and most 

"To promote the progress of science and useful arts, numerous class of in ventors_ 
by securing for limited times to authors and inventors As has well been said by the gentleman from Georgia 
the exclusive right to their respective writings and [Mr. Hammond], not one in a thousand need be swin­
di scoveries. " dIed unless he consents to be, and is in fact, conspicu-

'.rhe Supreme Court of the United States has more ously, a party to it. The law requires that each patented 
than once declared that a paltent is a solemn contract article shall be so stamped, including the date of the 
pet ween the patentee and the government, by which patent, that no one need be imposed upon if he exer­
the exclusive use is granted to him for a limited time in cises care. It is true there may be devices covered by 
consideration of public use ever afterward, and which, patents which are parts of a machine and so located as 
like any other contract, can be set aside only for fraud. not to be observable, but these are rare exceptions, and 
This bill, therefore, in effect seems to declare that sev- fraud or imposition in such cases i s  unheard of. Every 
en· eighths of all the patents in the United States shall intelligent person knows that under every system of 
by these three sections be cut down so as to be practi- laws, however perfect, some hardships will result. It is 
cally valueless. For, mark you, the bill gives no j uris- impossible to conceive of a system so perfect as to be 
d iction to a State court, and under the present law no free from hardships in individual cases, and our patent 
State cou rt has j urisdiction of any suit for the infringe- laws, in-their practical operations, may, in isolated in­
ment of a patent. stances, be the instrument of wrong and frequently of 

This first section, it will be observed, has nothing to annoyance ; but compared with the inestimable blessings 
do with good faith or bad faith. Under it a man may in the patent laws, as administered, confer with lavish 
open market buy or sell a patent without authority in hand upon all our people, the inconveniences a few may 
the patentee's face, and answer, "I damage you only suffer are as nothing, and certainly can offer no sem­
to the amount of $ 199, and you cannot sue me any- blance of j ustification for the wholesale confiscation of 

There is at present on exhibition in Wells, Fargo & 
Co. 's bank at San Francisco a bit of auriferous rock 
that any individual might be glad to possess. It might 
be a little cumbersome as a "specimen " scarfpin, but 
when the wearer reflected that it was worth between 
$ 6,0 00 and $ 7,000, he might be braced up to making the 
extra exertion. The nugget is one of the finest ever 
unearthed in California, both in size and richness. It 
is  irregular in shape, and about the size of an ordinary 
Derby hat. That there is very little rock and a great 
deal of gold in it may be determined by its weight, 
which is 35 pound� troy. Quartz of this sort is usually 
valued at $20 0 per pound, and, allowing the large mar­
gin of $ 1, 000 for rock, the nugget would be worth 
$ 6,000. The exposed rock.and great gobs of gold that 
hang out of its sides so as to nearly hide all other compo­
sition, and make it appear almost as melted metal, are 
not jagged or rough, but, on the contrary, are smooth 
and polished in a manner that only water is capable of. 
'.rhe proprietors of the nugget are Messrs. Hayes & 
Steeleman, of Sierra City, and they have left it on ex­
hibition for a few days before disposing of it. At the 
bank it attracts much attention, but the employes 
could furnish no information concerning it beyond that 
it came from Sierra County and near Sierra.-San 
Francisco Examiner. 

.. � "'" 

where. " That is the first section of the bill as it seems property in patents that would result from the enact- Preservation oC Wood by LiIne. 

to be intended. ment of such a law as is here proposed. What does this I have for many years been in the habit of preparing 
Now, let us look at the next section, the section as to bill propose ? To take away the remedy in case of tres- home-grown timber of the inferior sorts of fir-Scotch, 

bonafide purchasers. I have shown that the first sec- pass upon and inj ury to the class of property created spruce, and silver-by steeping it in a tank (th at is, a 
tion has nothing to do with good or bad faith . Here by our patent laws. It in effect authorizes A to appro- hole dug in clay or peat, which was fairly watertight) 
is·the section in regard to bona fide purchasers : priate to himself the property of B, without compensa- in a saturated solution of lime. Its effect on the sap-

" SEC. 2 .  That purchasers of any patent right for ac- tion and without redress. The right is left, the remedy wood is to so harden it and fill th e pores that it per­
tnal use shall not be liable to damages, royalty, or for taken away. fectly resists the attacks of the little wood-boring bee­
value of the same, or for infringing the same in any In my jUdgment, this bill could not be more offens- tIe, and makes it, in fact, eqnally as durable as the 
manner, who, at the date of such purchase,  had no ive to justice unless it  literally legalized the calling of made wood. I have a mill which was lofted with Scotch 
knowledge of the claims of any third person, or that the footpad, and afforded immunity to pickpockets ; fir prepared in this way in 1850, and it is in perfect pre­
the inventor of the same has an interest therein ad- since it must be evident that the acts named differ servation. The timber is packed as closely as it will 
verse to the seller thereof. " from those permitted by this bill only in this, that the lie in the tank, water is let in, an d unslaked lime is  

Now, Mr. Speaker. when a man obtains a patent, he footpad places the victim under duress before he robs thrown on the top and well stirred about. There is no 
is required by the law to have marked on it that the him, while this bill authorizes the appropriation of the danger that the solution will  not find its way to every­
article is patented. His letters patent are of record propel'ty of another without violence, and leaves the thing in the tank. I leave the wood in the solution 
here, j ust as our title deeds to real estate are recorded victim without remedy and without redress. In each from two to three months, by the end of which time an 
in the proper offices. case the victim loses his property ; but in case the foot- inch board will be fully permeated by it. Joists and 

There is no such thing as a bona fide purchaser of a pad takes it, it may be recovered, but the individual beams would, of course, take a longer time for satura­
patented article without notice that it is patented. If who is robbed under the provisions of this bill is reme- tion; but in practice we find that the protection afford­
the mark of patent right is on the thing, the man who l diless. ed by two to three months' steeping is sufficient if the 
buys it with his eyes open cannot be an innocent pur- Not to exceed 10 per cent of the patents issued by the I scantlings are cut to the sizes at which they are to be 
chaser against the right of the patentee. Government of the United States prove valuable to used.-Field. 
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OUR BUILDING STONE SUPPLY. 

\Ve have received from Mr. George 
P. Merrill, of Washington, D. C., 
a valuable article upon the above 
subject, from which we derive the 
following. The article in . full will 
a.ppear in an early issue of the 
SCIENTIFIC AMERICAN Suppr,E­

:'oIENT. 

That upward of $25,000,000 is 
in vested in the stone quarries of the 
United States is doubtless scarcely 
realized by the majority of persons. 
But from the tenth census it ap­
pears that during the year ending 
May 31, 1880, there were in active 
operation in the United States 1,525 
quarries of building and orna­
metal stones of all kinds, represent­
ing an invested capital of $25,415,-
497, and giving employment during 
the busy season to upward of 40,000 
men. The total product of the 
combined quarries was 115,380,133 
cubic feet, valued in the rough at 
$18,365,065. 

Granites came first into use in 

this country, probahly more on account of 
their ready accessibility than from any desire 
on the part of the people for so refractory 
a Illaterial, the matters of transportation 
and cost of working being then as now the 
controlling items in deciding what substances 
were to be employed. As early as 1650, a 
building long known as the" stone house 
of Deacon John Phillips" was erected in 
Boston from rough stone found in the imme­
diate vicinity or brought as ballast from 
England. Another early stone building was 
the" Old Hancock House," which was con­
structed from bowlders of Braintree (Quincy) 
granite. N either of these is now standing. 
In 1749-54 Kings Chapel, which is still 
standing on the corner of School and Tre­
mont Streets. was erected. This also was 
of bowlders of the Quincy stone, and was a 
seventy times seven days' wonder to all who 
beheld it. Considering. the methods em­
ployed in getting out the stone, it was a 
remarkable strncture, for we are told that 
the bowlders were broken by first heating 
by fire, and then letting fall heavy iron 
balls upon them from a considerable height. 
Crude as was the method, the building still 
stands in a better state of preservation than 
many that have been erected since; and 
singularly enough, the wonder does not 
seem to have been that the stone could be 
worked at all by these means, but rather 
that enough good stone was obtainable, 
and it was universally conceded that enough 
more like it could not be found to build 
another! 

The granite bowlders dotting the Quincy 
COllllllons cOlltillued to furnish for many 

GRANITE QUARRIES, HALLOWELL, ME. 

QUARRIES OF FLYNT GRANITE CO., MONSON, MASS. 

PORTLAND SANDSTONE QUARRIES-SPLITTING OlIT THE STONE WITH 
WEDUES. 

[J ANUARY 8, 1887. 
years the chief stone used in the 
vicinity for foundations, steps, and 
like purposes. Early in the present 
century, however, granite' began 
to be brought into the city from 
Chelmsford or Westford (Hitchcock 
says the latter), and stone build­
ings became more COlllmon. 

In 1818-19, stone from the sallle 
source was also shipped to Savan­
nah, Ga., for the construction of a 
church at that place, but this also 
was obtained largely from bowl· 
del'S, and such a thing as a perma­
nent quarry systematically worked 
was almost unknown. 

The demand for large quantities 
of stone for the construction of the 
Bunker Hill Monument caused the 
opening of extensive quarries in 
Quincy in 1825, and the construc­
tion of what has been called the 
first railway in America to trans­
port the quarried material. From 
this date the development of the 
quarrying industry has gone on 
constantly .and rapidly. 

The Quincy granites are exceedingly tough 
and hard, of a coarse texture, and deep blue 
gray color; they gi"e an appearance of pe­
culiar solidity and strength to all buildings 
in which they are used, while the fact that 
they admit of a high lustrous polish renders 
them peculiarly adapted to the .finer grades 
of monumental and decorative work. For 
the latter purposes they are corning more 
and more in vogue, and appearances indi­
cate that with present prices and tmstes the 
days of Quincy granite for merely rough 
building purposes are over, and henceforth 
it must be known more properly as an 
ornamental stone. 

Nevertheless, there are few stones that have 
exercised a more pronounced effect upon 
American architecture. In Boston alone, 
out of the 312 buildings with exterior walls 
constructed wholly or in part of granite, 
162 are of the Quincy stone. 

At about the date of the opening of t.he 
"Bunker Hill Quarry" at. Quincy, a granite 
quarry was also opened in the adjacent 
town of Gloucester, a "town heretofore 
noted only for its fishery interests," and not 
long after others were opened at Anisquam, 
but which were soon after abandoned. 
Quarries at Rockport just beyond Gloucester 
were opened in 1827, and are now in a flour­
ishing condition, though the first year's bmi· 
ness is said to have resulted in a net loss 
of $15. The celebrated quarries at Bay 
View, now the property of the Cape Ann 
Granite Company, were opened in 1848. 
This is now one of the best equipped in 
all its appliances of any quarry in the coun-

(Continued on page 21.) 
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DYNAMO ELECTRIC IGNITING MACHINE. 

It is well known that the field magnet and armature 
of a small dynamo electric machine Illay be ql'l.ickly 
brought to saturation ; and that when the current is at 
its maxim um, the breaking of the circuit will cause the 
extra current generated in the coils to be discharged, 
either through the air at the point of rupture or 
through a derived circuit connected with the terminals 
of the field magnet. In the machine here illustrated 
this fact is taken advantage of, and also the fact that 

SMITH'S DYNAMO ELECTRIC IGNITING MACHINE. 

an accelerated motion of the armature is more effective 
in bringing the field magnet and armature to magnetic 
and electric saturation than a uniform rotation of the 
armature. The field magnet and armature-which is 
preferably of the Siemens I type-are of the usual con· 
struction. Mounted upon that end of the armature 
shaft opposite the commutator is a pinion, with which 
engages a rack bar passing through the top of the cas· 
ing supporting the machine and extending downward 
toward the bottom. The upper end of the bar is pro­
vided with a handl e, between which and the top of the 
casing a pin is inserted in the bar and allowed to 
project a short di stance upon each side. 

When the handle is raised in operating the machine, 
the pinion is rotated on the shaft without turning the 
armature, the clutch connection between the pinion 
and armature permitting of this action. 'Vhen the 
rack bar is pushed down, a quickly accelerated rotary 
motion is imparted to the pinion, and the armature is 
rotated between the poles of the field, generating a cur· 
rent, which is so conducted that very lit tle of it passes 
through the external or deri ved circuit, on account of 
its comparatively low electromotive force and the high 
resistance of the circuit. The current increases rapidly 
as the rack bar descends, and charges the armature 
and field to saturation. Just before the bar reaches 
the limit of its travel, its pin strikes a spring key secur­
ed to the top of the casing, and breaks the electrical 
connection at the instant the maximum of current and 
of magnetization of the field magnet is reached, so that 
the extra current flowing from the winding of the field 
I1nd armature is compelled to pass through the exter­
nal circuit, and thus heat the wire s of the fuses incl ud­
ed in that circ�t, causing their explosion. '!'he  high 
electromotive force of the extra current enables it to 

�'itutifit  �tutritau. 
readily pass through the external circuit, whose great I der and the latter 

·
rubbed with a zinc wire. To gild 

resistance prevents the passage of the normal current. the soldered spot, it is first coated with copper in the 
This invention has been patented by Mr. H.  Ju�ius manner indicated above, and then with gum or isin-

iilmith, of Mountain View, N. J. glass and powdered with bronze powder. A surface 

... 4 • , .. is obtained which, after drying, can be very brightly 

IMPROVED HOPPER DREDGER. 

There is now being completed on the River Cart, at 
the works of Messrs. William Simons & Co. , Ren­
frew, a 1,000 ton hopper dredger for the corporation of 
Bristol, to be used for dredging the River Avon. This 
fine dredger is of quite a peculiar type. It is built of 
steel, of light draught, broad beam, and great carry­
ing capacity. In order to avoid the necessity of cant­
ing in the river, the vessel is fitted with t win screws, 
fore and aft, or four in all, and is provided with three 
rudders, two aft and one forward. The principal di­
mensions are : Length, 218 ft. ; beam, 43 ft. ; depth, 17 
ft .  There are three hoppers amidships, capable of con­
taining 1,000 tons of dredgings. 

The propel ling machinery consists of two independ­
ent sets of triple-expansion engines, which will work 
up to 1,300 horse power. A compound auxiliary engine 
is used to work the bucket ladder and other gearing 
when the main engine is not in use. The boilers, three 
in number, are double furnaced , and are of mild steel. 
The furnaces are corrugated. The boilers are intended 
to work at 150 lb. pressure. The bucket ladder is fitted 
upou Messrs. Simons' patent traversing arrangement, 
by 

:
which the ladder is supported upon a horizontal fore 

and aft frame. By means of this fram e, the latter can 
be projected beyond the stern of the dredger, so that a I 
bank lllay be cut into by the buckets, and the vessel · 
thus enabled to ·excavate its own flotation. The tra­
versing gear is so arranged that it can be operated at 
any desired speed, and thrown promptly out of gear 
when required. The buckets are capable of raising 500 

tons of dredgings per hour, and can dredge to a depth 
of 36 ft. below the surface of the water. '.rhe other ap­
pliances on board are similar to those fitted by Messrs, 
Simons on the vessels of the hopper barge type which 
they have recently built. 

Messrs. Simons were the first to introduce the com­
bined hopper and dredger. The first vessel of this type 
was built in 1 872, for the Canadian Government. Since 
then, Messrs. Simons have constructed t wenty-four 
vessels of the same character, ranging in capacity from 
200 to 1,300 tons. The advantages claimed for the h op­
per dredger are that it unites in one vessel the capacities 
of a dredger, barge, attendant tugs, etc. A singlA crew 
is, therefore, able to perform the work of several. 

According to a log recently published of the per· 
formances of an 850 ton hopper dredger supplied by 
Messrs. Simons to the Belfast Harbor Commissioners, 
the following were the results : 14,450 tons of free sand 
and clay were dredged and deposited at sea, at a dis· 
tance of ten or twelve Illiles, in seventy-four hours and 
five minutes of engine time, at a cost for both opera­
tions of under one penny per (on for working expenses. 
It is calculated that the working expenses of the 
dredger which we illustrate this week will approxi­
mate to these figures.-Industries. 

Solde ring Copper. 

A practical smith says in one of our contemporaries 
that when copper is soldered and the 'solder to be col­
ored like the surrounding copper, this can be done by 
moistening the solder' with a saturated solution of vit­
riol of copper and then touching the solder with an 
iron or steel wire. A thin sft.in of copper is precipitat­
ed, which can be thickened by repeating the pro�ess 
several times. If a brass color is desired, a saturated 
solution of one part of vitriol of zinc and two parts of 
vitriol of copper is used on the previously coppered sol-

polished. 

. . . , . 

WAVES UTILIZED TO PUMP WATER. 

I send herewith a description of a wave·operated 
force pump I constructed last summer, to supply my 
cottage wit.h water, at Thousand Island Park, St .  Law­
rence River, N. Y. The water was del ivered through 
a three-quarter inch pipe, 200 feet, with 40 feet eleva­
tion to tank. The power was obtained from the mo­
mentum of the waves, which proved ample. 

The first method by which I endeavored to obtain 
the l?ower was by a float upon the water, which ope­
rated beautifully when detached, but when required 
to work, very little power �was developed. I then 
hung a shaft, about six feet long, from supports an-

HOW TO RUN A PUMP BY WAVE FORCE. 

chored in Cl·ibwork, as shown in the sketch, and 
from the shaft suspended three arms, three feet long. 
Suspended from the end arms was a plank trough, 
six inches wide. Practically, the apparatus represent­
ed a six foot wheel, like the paddle wheel of a steam­
er, with barely one bucket, and that having a trough­
l ike section. A cross arm at right angl es projected 
from the central arm, to which was attached the 
pump. The incoming wave would impart its force 
or momentum to the swin ging pendulum, carrying it 
much or little, according to the size. It was a sur­
prise to see how small waves could do work ; that is, 
little swells, which would swing the bucket but a few 
inches, would deliver a corresponding am.ount of water, 
frequently in drops, rather than in a stream. Another 
lesson was learned by constructing tIll) bucket eleven 
inches wide. At first, when � a stream came sufficient 
to fill the bucket, there was not only a large waste of 
power, but great danger of destruction of the ma­
chine. Six inch es proved to be the best width. For 
i.ncrease of power, increase in lE'Ugth is preferable. I 
am well aware that such apparatus might not bA as 
practical as a windmill where heavy seas are liable to 
Dccur, as the construction of the piece to stand the 
shocks would -be expensive. In this experiment the 
cost was not one-quarter that of a windmill, while the 
apparatus was out of sight. S. B. PALMER. 

----- --- - ----- ----- � --.---
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ONE THOUSAND TON FOUR·SCREW HOPPER DREDGER. 
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SAFETY LOOP FOR HARNESS CHECKS. 

This loop is  used on the check rein, and engages 
with the water hook on the saddle. It is so constructed 
tha t it cannot become detached froUl the hook by the 
working or thro wing of the horse's head. The loop i s  
composed of a core or  body part, of rigid material, and 
a covering either of leather stitched over it or of rub­
ber moulded to it. This covering is provided with a 
small projection on its inner front side, which forms a 
flexible tongue, arranged so that when the loop is en­
gaged with the hook th") tongue is t urned upward, so as 
to bear against the hook. This will prevent the re-

DENNIS' SAFETY LOOP FOR HARNESS CHECKS. 

moval of the loop, the tongue prevent.ing it from pass­
ing over the usual thickened outer end of the hook. 
When unchecking the horse, the holding tongue will 
be flexed in a reverse direction , out of line with the 

loop, which can then be readily removed from the 
hook. 

This in vention h as been patented by Mr. E. K. 
Dennis, of New Bedford, Mass. 

. ' . 1 .  
FERTILIZER DISTRIBUTER. 

This d istri lmter is  so constructed that the discharge 
openi ng can be closed, the stilTing mechanism thrown 
out of gear, and the plowR raised from the ground by 
operating a single lever ; all these parts can be re­
turned to working positions by operating a treadle 
which can be readily adjusted to discharge more or 
less ferti lizer to the acre. To the wheels are pivoted 
pawls which engage with ratchet wheels on the axle, 
so that the latter will be reyolved only during the 
forward movement of the wheels. A furrow is opened 
to receive the fertilizer by a double mouldboard plow 
whose standard is secured to the cross bar of a U­
shaped frame hinged to the side bars of the main 
frame. To the hinged frame is  attached the end of a 
chain leading to a pulley secured to a lever the rear­
ward movement of which raises the plow from the 
ground. The hopper is made funnel-shaped, and has 
a rectangular opening in its bottom, through which 
the fertilizer is  pushed by radial fingers attached to 
the axle. Two parallel plates, Fig. 3, are so arranged 
as to regulate the size of the discharge opening. The 
plates are operated by means of a cord attached to the 
chain, so that the movement of the lever to raise the 

Jeitutifi t �tutri eau. 
desired depth in the ground . A channel is opened in 
the mixed soil and fertilizer by a small double mould­
board plow. These plows are also raised from the 
ground by the lever. To the forward part of the side 
bars of the main frame is attached a cross bar, whose 
ends project beyond the wheel s ; the ends of this bar, 
which can be extended more or less as the desired dis­
tance apart of the ro'Ys may require, carry small 
marking plows. Arranged so as to fall in the furrow 
in the rear of the center plows is a conically pointed 
marke

'
r of sufficient size and weight to form holes to 

receive the potatoes to be planted. The marker is 
operated by a cam wheel having such a number of 
carns as will cause the marker to form holes at the 
proper distances apart. 

This invention has been patented by Mr. James Van 
Siclen, of Jamaica, N. Y. 

A N otable Storm . 

At a recent meeting of the Royal Meteorological So­
ciety, a paper was read on the gale of October 15-
16, 1886, over the British Islands, by Mr. C. H. Hard­
ing. The storm was of very exceptional strength in 
the west, southwest, and south of the British Islands, 
but the principal violence of the wind was limited to 
these parts, although the force of a gale was experi­
enced generally over the whole kingdom. By the aid 
of ships' observations, the storm has been tracked a 
long distance out in the Atlantic. It appears to 
have formed about 2 50 miles to the southeast of New­
foundland on the 12th, and was experienced by many 
ocean steamers on the 13th. 

When the first indication of approaching bad 
weather was shown by the barometer and wind at 
our western outposts, the storm was about 500 miles 
to the west·southwest of the Irish co�st, and was ad­
vancing at the rate of . nearly 50 miles an hour. The 
center of the disturbance struck the coast of Ireland 
at about 1 A.M. on the 15th, and by 8 A.M. was 
central over Ireland. The storm traversed the Irish 
Sea, and turned to the southeast over the western 
Midland s  and the southern counties of England, and 
its center remained over the British Isles about 34 
hours, having traversed about '500 miles. The storm 
afterward crossed the English Channel into France, 
and subsequently again took a course to the north­
eastward, and finally broke up over Holland. In the 
center of the storm the barometer fell to 28 ·5 inches ; 
bnt, as far as the action of the barometer was con­
cerned, the principal feat.ure of importance was the 
len gth of time that the readings remained low. 

At Geldeston, not far from Lowestoft, the mercury 
was below 29 inches for 50 hours, and at Greenwich 
it was similarly low for 40 hours. The highest. re­
corded hourly velocity of the wind was 78 miles, 
from northwest, at Scilly on the morning of the 16th ; 
but, on due allowance being made for the squally 
character of the gale, it  is  estimated that in the 
squalls the velocity reached for a minute or so the 
hourly rate of about 120 miles, which is equivalent 
to a pressure of about 70 pounds on the square foot. 
On the mainland the wind attained a yelocity of about 
60 miles an hour for a considerable time ; but, with­
out question, this velocity would be greatly exceeded 
in the squalls. In the eastern parts of England the 
velocity scarcely amounted to 30 miles in the hour. 

The force of the gale was very prolonged. 

[JANUARY 8, 1 887. 
AX WITH DETACHABLE BLADE, 

This ax is provided with a detachable blade which 
can be renewed when worn or destroyed, thus saving 
the expense of a new ax, otherwise necessary. The 
body of the ax i s  formed with a transverse groove and 
a deeper slot at right angles thereto, to receive a corre­
sponding tongue and projection or tenon on the de­
tachable bit , the parts being rigidly united by a bolt 
passing transversely through the body and the extre­
mity of the tenon. The advantages of this constrnc­
tion consist in its great simplicity and consequent 

GOODmR'S AX WITH DEtACHABLE BLADE. 

cheapness, resulting fl'om the facility with which the 
parts can be made, the close-fitting joints secured, and 
the �asy detachability of the parts, a. single bolt alone 
having to be remoyed to permit the withdrawal of the 
blade. 

This invention has been rpatented by Mr. Nicholas 
Goodier, of Dardanelle, Ark. 

. 4' .  I .  

S teaming V8. Fumigating. 

A correspondent of The Garden directs the atten tion 
of plant growers and orchid growers to the advantages 
of the practice of boiling tobacco juice in houses for 
the destruction of insects over the old practice of fumi­
gating. One great ad vautage is that the steam does 
not scald nor discolor the most tender foliage nor the 
most delicate flower ; that it can be done without pre­
vious ·preparation, i. e . ,  drying the foliage, etc. ; and 
that the operator can walk about in the house if neces­
sary during the operation. 

. 4" , .. 

REPAIRING RAILS. 

�- I 
. ::: - ' ti?-. 

. . -

When railroad rails are battered and worn by use, 
they are generaIIy removed and the worn portion cut 
away, thereby shortening the rail and necessitating 
the relaying of the trallk. The desig n of this  inven­
tion, which has been patented by Mr. George Stratton,  
of Plainview, Minn . ,  i s  to repair the rails without re­
moving them from the roadbed, and to provide a 
rail end better adapted to withstand the " ear than 
the end of the ordinary rail. The end of the rail i s  
cut away so as to  form rabbets, l eaving a tongue in 
the middle of the head. 'I'he tongue is then cut trans­
versely, so as to leave a lug. The end is then fitted 
with a cap made of steel of superior quality, hardened At Scilly the velocity was above 30 miles 

an hour for 61  hours, and it was above 
60 miles an honr for 19 hours, while at 'I 
Falmouth it was above 30 miles an hour 
for 52 hours. 

The erratic course of the storm and its 
slow rate of travel while over the British 
Islands were attrihuted to the presence 
of a barrier of high barometer readings 
over Northern Europe, and also to the 
attraction in a westerly direction, owin g 
to the great condensation and heavy rain 
in the rear of the storm. The rainfall in 
I reland, Wales, and the southwest of 
England was exceptionally heavy. In 
the neighborhood of Aberystwith the fall 
on the 15th was 3 '83 inches, and at seve­
ral stations thl'l amount exceeded 2 inches. 
Serious floods occurred in many parts of 

.--- the country. A most terrific sea was also 
experienced on the western coasts and 
in the English Channel, and the number 

VAN SICLEN'S FERTILIZER DISTRIBUTER, .)f vessels to which casnalties occurred on 
the British coasts during the gale tell 

plow will  also close the plates and stop the discharge their own tale of its violence. The total number of 
of the fertil izer. To the opposite sides of  the lower end casualties t.o sailing vesselR and steamships was 108, 
of a vertical shaft revolving i n  bearings in cross bars and among these were five sailing and one steamship 
attached to the hopper are secured arms, which keep abandoned, five sailing and one steamsh ip foundered, 
the ferti l izer in th e lower part of the hopper stirred and forty-two sailing and two steam ships stranded. 
up so that it  will be fed out eyenly by the fingers. As During the gale the lifeboats of the Royal National 
the fertil izer falls through the discharge opening it Li feboat Institution were launched fourteen times, 
falls upon a pyramid-shaped divider, Fig. 2, by which and were instrumental in saving thirty-six lives. 
it is separated, to prevent it from falling to the ground .. 4 • I .. 
in bunches. The fertilizer is mixed with soil in the THE total number of visitors to the Colonial Exhibi­
bottom . of the furrow by a plow made with wings upon tion, London, recently closed, was 5,550,749, and the 
each side ; this plow can be adjusted to work at any average daily attendance was 33,846. 

STRATTON'S DEVICE FOR REPAIRING RAILS, 

and tempered to enable it to withstand the wear to 
which it is subjected, and secured in place by rivets 
or bolts. The tongue being recei ved in a correspond­
ing groove in the cap prevents the latter from mov­
ing laterally, while the lug prevents end motion . 
The end may be milled away to leave a T-shaped 
tongue, which is received in a recess in the cap. At 
the ends of the recess are holes to receive rivets 
whose L-shaped h eads engage the tongue. The rivets 
are upset so as to thoroughly fill the holes, and are 
finally riyeted dowu in th� cou,ntersu,nk upper ends of 
the holes. 
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OUR BUILDING STONE SUPPLY. wedging, no powder being used lest the fine, massive 

(Continued fTom page 18.) blocks become shattered, and rendered unfit for use. 
try. The material , of which there is an annual output The quarry thus descends with almost perpendicular 
valued at nearly a quarter of a million dollars, is coarse, walls to a depth of sometimes more than 200 feet, 
but exceedingly strong, and of a blue gray or greenish when the beds are found to curve, and pass under the 
color. hill .  

In the Hallowell granite quarries, situated some The descent to the bottom of the pit is by means of 
two or three miles out of the town, the rock numerous flights of wooden and suspiciously shaky· 
lies in the form of huge imbricated sheets of all thick- looking steps, bolted to the quarry wall. At the bot. 
nessI's up to eight or ten feet. So slightly do they ad· tom, everything is cold and dripping wet, and the 
here to one another that it is but necessary to free the atmosphere of that heavy feeling that can be described 
stone at the sides by a few drill holes and blasts to ob· only by the suggestive word dank. 

tain blocks of almost any required size. The material Steam channeling machines moving slowly back and 
is almost white in color and of so fine and even a grain forth over their narrow roadbeds spitefully strike up· 
that it can be util ized for all manner of constructive on the rock clanging blows with long chisels, which 
purposes, excepting, perhaps, interior decorative work. rapidly produce deep grooves some two inches in width 
One can but experience a feeling of surprise on passing and of any desired depth up to several feet. Closely 
into the companies' shops to find himself surrounded on after these follow the gadding machines, which drill 
all sides by sculptors of American , Spanish, and Italian or bore circular holes along the bottom and sides of the 
natiYity busily engaged in reproducing from plaster blocks, into which wedges are introduced and the stone 
models by dint of ham llJer and chisel a great variety of split from its bed. The "\Vardwell channeling machine, 
imitative forms, not of course excepting the winged which is the one most comlll'tmly in use, cuts a continuo 
figures which i n  our youth and ignorance of the possi- ous groove at the rate of 75 to 150 square feet per day, 
bi l ities of anatomy we have been taught to suppose thus doing the work of from 25 to 50 men by the old 
represent the future forms of those who are sufficient- hand process. As the expense·of operating the machine 
ly good in this world to be rewarded in the next. is only about $10 per day, the advantages of this method 

To Maine belon gs the credit of producing the only are obvious. It is claimed for the diamond gadder that 
red or pink granite that can at all successfully compete it will do its work at the rate of 180 feet a day i n  rock 
in our markets with the imported Scotch granites or of as soft and even a texture as marble. By the old 
those from the Bay of Fundy, New Brun�wick, though hand methods, 12 feet was considered a fair day's work. 
excellent varieties for general building, and which are Three lllen are required for each channneler and two 
used to a less extent, occu r in several other States. for each gadder, while a large force is employed in 

The celebrated Concord, N. H. , granites ·
are from handling the loosened blocks and preparing the way for 

quarries in the immediate vicinity of the city from the machines. 
whence they derive their cOUlmercial name, and are In spite of their threatening aspect, accidents at the 
quarried to the value of some $200,000 annually. This quarries are, we are told, very rare. Nevertheless, it is 
stone closely resembles that of Hallowell ,  Me. , and is with a feeling of relief, as well as one of weakness at 
used for similiar purposes. Although popularly known the knees from continuous climbing, that we find our­
as the Granite State, New Hampshire ranks but fifth selves once more on the surface, and breathing the dry, 
as a granite producer, being preceded by Maine, Mas- pure air which comes wafted gently down the valley. 
sachusetts, Rhode Island, and Connecticut. Granites of The marbles of New York are also largely suitable 
excellent quality also occur in the Archrean formations only for general building, owing to this same defect. 
of the Appalachian system as far south as northern Two varieties from Chazy and Plattsb urg, in Clinton 
Georgia, though they are nQw but l ittle quarried. County, are, however, notable exceptions. In these the 
N ear Richmond, Ya. , occurs an excellent bed of this process of metamorphism has not been carried to the 
stone, which furnished th e m�terial for the State, War, same extremes as in the Vermont stone, and the 
and Navy department buildings 'in Washington. resultant effects of pink and red fossil shells embedded 

Ever since the discovery of the wonderfully beautiful in a gray and reddish background are very pleasing. 
effects produced in marbles by the early sculptors and Under the names of " Lepanto " and " French gray, " 
decorators, these stones appear to have been regarded these stones are now

' 
in the market, and, with the ex­

by the people at large with a sort of veneration ception of those of Tennessee, have been more used for 
amounting in some cases almost to fetichism ; and any furniture and interior decorations than any other 
stone to which the name is now applied seems generally American marble. 
accredited with possessing all the qualities of beauty The finest marble for general decorative work which 
and excellence of those first used. This is, however, the country yet affords is  undoubtedly that of Haw­
far from th e case ; and while the nallle includes stones kins and adjacent counties in eastern Tennessee. 
of rare beauty, it i s  also made to cover others suitable Since its first introduction into the Capitol building at 
only for general building purposes, and which are per- Washington, this stone has been a universal favorite, 
haps poor at that. and justly so. In  colors varying from light pinkish, 

From a scientific stand point, there is no difference mottled with white, through all shades to deep 
between a marble and ordinary li mestone or dolomite, chocolate red, it offers sufficient diversity to suit the 
the rocks having precisely the same composition and most fastidious, while the closeness and compactness 
origin ,  b ut one possessing such color and structural of its texture, with almost absol ute freedom from 
peculiarities as render it desirabl e for ornamen tal or flaws, renders the proquction of larger surfaces, with· 
decorative work. while the other through the lack of out recourse to the process of filling, than is possible 
these same qualities is relegated to the ·more ordinary in any other marble, native or foreign, with which the 
purposes of general construction. author is acquainted. 

Of the $2, 000,000 worth of marbles anuually pro- l one of the most unique marbles in this coun try is 
duced in the United States, more than one·half is  from found in the beds of Devonian limf'stone near Charles 
quarries in Vermont, and the remainder nearly altO-

I 
City, Iowa. The rock is of exceedingly fine and compact 

gether from Massachusetts, New York, Pennsylvania, ·texture, non-crystalline and full of fossil shells and 
Maryland, and Ten nessee. The material is imported corals. The colors are dull, varying from light drab to 
to the value of about $600,000 annually, the supply brownish, but it acquires a smooth surface and quite 
coming largely froUl Italy, though smaller amounts are uniform polish, showing to beautiful advantage the 
brought from France, Belgium, Portugal, Egypt, and fossil remains, often six or ten inches in diameter, firmly 
Algeria. embedded in the fine drab ground-mass. 

The narrow belt of limestone from which is obtained Of limestones other than marbles, stones used only 
the supply of Vermont marble extends from a point for general building, but which, owing to color and 
beyond the Canadian line throughout the entire length lack of polish, are unsuitable for decorative work, we 
of the State, and thence through western Massachu- h ave time and space to notice only the fine grained, 
setts and Connecticut to Long Island Soun d.  Since light colored varieties of Indiana, Illinois, and Ken· 
early in the present century numerous quarries have tucky. These are often oolitic in texture, and vary 
heen opened along this belt, but at the present writing from almost white through dull cream color to drab. 
the most extensive lie within the limits of the little The evenness of the grain  of these stones, their softness, 
village of 'Vest Rutland, cozily nestling among the and at the same time toughness, render them adapted, 
green hills of central Vermont. The quarries them- in a rem arkable degree, to general building and highly 
selves, to which the village owes its entire business carved work, especially for country residence�, and in 
prosperity, lie along the western base of a low range of cities where there is but little smoke or gaseous ex­
hills, which, to the ordinary observer, give no sign of halations from manufactories. 
the vast wealth of material concealed beneath their The quarrying of sandstone, or freestone, as it is so 
gray and uninteresting exteriors. often called , appears to have begun with the itinerant 

In the quarry the stone is found in layers from two working of the extensive bed s of Triassic brownstone 
to four feet in thickness, often mottled and streaked, in the vicinity of Portland, Connecticut. 
and varying in color from pure white to deep blue The present industry i s  comprised in three large 
gray and almost black. These layers, instead of lying q uarries, extending from a point near the ferry north­
horizontally one upon another, are at the surface steep- ward along the river for some three·fourths of a mile. 
ly inclined and almost on edge, so that the same These vary from 50 to 150 feet in depth, and their total 
quarry at the sallie time may be produdng marbles of yield of stone of all grades, durin g the time of their 
half a dozen grades of color and quality. operation, .has been roughly estimated at 4,300,000 

In quarrying, the best beds are selected, and upon cubic feet. 
their upturned edges excavation is commenced ; first I The total product of the three quarries for this year 
hy blasting, to remove the weathered and worthless was 781, 600 cubic feet, va.lued at not less than $650,000. 

material, and afterward by channeling. drilling, and In their present condition, the approaches to these 

2 1  

quarries are more interesting than beautiful. The 
ground is strewn with huge blocks of stone, about and 
among which swarm the busy workmen and the ever­
present small boy and omnivorous goat. The beds of 
stone lie nearly horizontal ; and in quarrying, a 
natural point face is often selected as the quarry wall, 
which is followed down to any practicable depth, leav­
ing thus an absolutely perpendicular wall on three 
sides, from 100 to 150 feet in height. The fourth side is 
usually less abrupt, allowing passageway for teams 
and workmen. In getting out stone, large masses of 
several hundred tons weight are first loosened from 
their bed by means of blasting, the drill holes being 
sometimes twenty feet in depth, ten inches in diame­
ter, and charged with from twenty-five to seventy.five 
pounds of powder. These large blocks are then broken 
up by cutting, with picks, long grooves, into which 
iron wedges are inserted at intervals of a few inches 
from one another. Workmen armed with heavy ham­
mers then pass along this line, dealing telling blows 
upon the wedges, until tbe stone yields to the strain, 
and falls apart. The blocks are then attached to a 
steam windlass and drawn to the surface. 

Very little of the stone is dressed at the quarries, 
nearly all being shipped in the rough to New York and 
other large cities, where it is worked up as occasion 
demands. 

Massachusetts, New Jersey, Pennsylvania, and 
Maryland also furnish large quantities of this ma­
terial, while the deflp blue gray " bluestones " or flag­
stones of New York and Pennsylvania, and the " Euclid 
bluestones " and " Berea grits " of Ohio, are almost 
too well known to require especial notice. The first 
mentioned of these are found in New York St ate, in a 
comparatively n arrow belt west of the Hudson River, 
mainly in Albany, Greene, and Ulster Counties, and 
belongs geologically in great part to the Hamilton 
group of the Devonian formations. But one of the 
most important sandstones at the present day is 
that known as the Berea grit, or more popularly per­
haps the Ohio freestone of Ohio. 

This stone occurs in beds from ten to seventy-five 
feet in thickness and occupying a belt of country ex­
tending from the southeastern corner of Ashtabula 
County westward into Erie County, and then south­
ward to the Ohio River. In quantity, it  is needless to 
say it is inexhaustible. In color it is l ight, almost 
buff, of fine and even texture, and soft enough to 
work readily and evenly in any direction. It is by 
far the most common sandstone now in use, both for 
general building and for trimming purposes, in the 
United States. 

The Flynt Granite Company was established in 1839, 
and has been in successful operation up to the pres­
ent time. The extensive quarries, located at Monson, 
Mass. , yield a granite in which mica is replaced by 
hornblende, as in  the Quincy and Rockport granites. 
The stones are, therefore, much less affected by chemi­
cal agents than those in which mica is present, while 
the uncommonly small percentage of the alkalies, 
soda and potash , both in the light and dark va�ieties, 
greatly increases the power of resisting atmospberic 
influences. The iron in these granites is in the form 
of magnetic oxide, which is unchan geable. Those 
constituents which favor disintegration are present in 
such unusually small proportion that these granites 
should remain practically unch anged for an inde finite 
length of time, and they are, consequently, pecu­
liarly well adapted for building purposes. 

.. � . � .. 
Two Men 011 the Foot Plate. 

" There can be no doubt that the presence of two 
men on the foot plate, each having the glass gauge 
in full view, is a great safeguard against low water. 

The regulation of the feed must then be left 
entirely in the hands of one man, and if he commits an 
oversight, and allows the water to get too low, the other 
man cannot so clearly see an d correct the mistake. "­
Railroad Gazette. 

Our esteemed contemporary appears to be in error. 
No experienced fireman would think of trying a gauge 
cock, touching a throttle, or criticising or offering ad­
vice to his engineer. The etiquette of the foot board 
makes the engineer supreme, while he is running his 
engine, in all that pertains to its management, and for 
any one to offer him advice then is to assume he does 
not understand his business. This is the reason " trav­
eling engineers " do not get better results, and why 
they tend to disorganize and cause trouble in m any 
cases, as engineers will frequently quit the road before 
they will submit to be dictated to by another engineer. 
What chance, then, does the Gazette suppose a fiTeman 
would stand in " assisting " his engineer by trying his 
water ? The writer once saw a new, but " fresh,  " fire­
man knocked senseless with a copper hammer in the 
hands of the engineer, because the fireman observed, 
.< Jim, your water is getting low, isn't it ? "  and at the 
same time trying a gauge cock. 

Many glass gauges on locomotiv es have a brass tube 
around the glass, with a narrow slit in it  toward the 
engineer only, thus cutting off the fireman's view of 
the water, unless he gets over on the engineer's side to 
see it. 
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NEW STEAM FIRE ENGINE. 

The illustration below represents the latest design of 
steam fire engine supplied by Messrs. Shand, Mason & 
Co. to the Metropolitan Fire Brigade, London, and 
combines various improvements made in accordance 
with the desires of the chief officer, being specially 
adapted to suit the many varying circumstances under 
which a fire engine has to work in London. The chief 
aim in these improvements has been to make an engine 
of great power, to simplify the working parts, and to 
add to this strength and lightness. Within the last 
few years these engines have been improved by increas­
ing the area of the steam cylinder and the valve area 
of the pump, thus obtaining a larger delivery of water 
at a higher pressure. Lubricating apparatus has been 
added, which lubricates the whole of the working 
parts from one oil box. The mode of feeding the boiler 
by means of feed pump and injector has been simplified 
and improved in a manner which will probably become 
the standard for this important part of steam fire en­
gines of this type. As regards the boiler, additional 
heating surface has been provided to s'uit the increased 
power of the engine. The boiler fittings have been en­
tirely rearranged and index plates provided, showing 
the fireman the positions of the important parts of the 
interior of the boiler. 

The boiler has a pair of lock-up safety valves, which 
relieve all excess of pressure on an increase of but a 
few pounds above the blowing-off pressure. A useful 
addition is the blast regulator, which increases or di­
minishes the power of the draught caused by the main 
exhau�t in accordance with the desired intensity of the 
fire. In order to keep down the weight of the engine, 
steel if; used wherever possible. Various 
other detaillS have been added with the ap­
proval of the :brigade authorities, and the 
best proof of the estimation in which these 
engines are held is the fact that out of 
forty-six steamers belonging to the brigade, 
thirty have been s u  p pI i e d  by 
Shand, Mason & Co., all of which, 
with a few exceptions, are of the 
type of which the engraving shows 
the most improved form. - Engi­

neel'ing. 

Tile Severn Tun­

nel. 

This stu pendous 
work, which has 
entailed an outlay 
o f  u p w a r d  o f  
£2,000,000, w a s  
opened for the lo­
cal passenger traf­
fic between Bris­
tol and S o u  t h 
Wales on the 1st 
instant. the first 
through service 
having been de­
ferred t i l l  t h e 
d 0 u bI e line is 
c o m  pIe t e d  be­
tween P iln i n g  
and Bristol. The 
length of the tun­
nel is 4]4 miles, of 
which 2� miles 
are beneath the 
bed of the river, 
with a minimum 
cover between the 
crown of the tun­
nel and the water 
of 45 ft., and a 
maximum of 100 
ft. With the exception of a short length, the under 
river passage, which is 26 ft. wide and 20 ft. high, has 
been bored through hard sandstone, conglomerate, 
red marl, and new red sandstone, dynamite and tonite 
being ust>d for the blasting, and the holes being made 
by rock-drilling machines worked by compressed air, 
the cost of this work being roughly estimated at £100 
a yard. The work was carried on night alld day, the 
electric light being used. 

The tunnel throughout is lined with Staffordshire 
and other vitrified brick, set in cement to a thickness 
of 3 ft. in the crown of the arch, near the river bed de­
pression, this thickness being graduated off to 2 ft. 3 
in., as the gradient rises one in ninety on the Mon­
mouthshire side, and one in a hundred on the Glou­
cestershire side. Four times have the works been flood­
ed during- the last fourteen years. In 1879 a great Rpring 
was tapped, and the whole of the workings were inun­
dated. Sir John Hawkshaw was then appointed en­
gineer in chief; and, acting in conjunction with Mr. 
Charles Richardson and Mr. T. A. Walker, who took 
the contract, cleared the works with heavy pUl!lping 
machinery. 

In 1�81, when the junction between the headings was 
within a month or two of being made, the water came 
in from the river bed in a depression, and mastered the 

J titnfifit �mtrit.au. 
pumps. The depression was filled in with clay puddle 
in bags, and the junction of the headings was effected 
in September, 1881, thfl two meeting within three 
inches. In October, 1883, the spring which had flooded 
the tunnel in 1879 was again tapped, and the water 
poured in at the rate of 27,000 gallons per minute, and 
again flooded the working. Fourlllore powerful pumps 
were erected, and the works were again cleared. In 
the same month the works on the Monmouthshire side 
were flooded by a huge tidal wave, which poured down 
the Marsh shaft, and imprisoned fifty men, three of 
whom lost their lives. To prepare the tunnel for the 
passenger traffic, a Guibal fan, 40 ft. diameter, and 
capable of discharging 240,000 cubic feet of air pel' min· 
ute, has been erected, and there is on the site pumping 
power sufficient to raise 26,000,000 gallons of water per 
day. -Indust1·ies. 

...... . 

Struts and '.rles In Carpentry. 

It depends entirely on the position of the pieces in 
respect to their points of ultimate support" and of the 
direction of the external force which produces the 
strains, whether any particular piece is in a state of 

LATEST ENGLISH STEAM FIRE ENGINE. 

extension or of compression. The knowledge of this 
circumstance may greatly influence us tn the choice of 
the construction. In many cases we may substitute 
slender iron rods for massive beams, when the piece is 
to act the part of a t.ie. But we must not invert this 
disposition; for when a piece of timber acts as a strut, 
and is in a state of compression, it is next to certain 
that it is not equally compressible on it.s opposite sides 
through the whole length of the piece, and that the 
compressing force OIl the abutting joint is not acting 
in the most equable mallller all over the joint. A very 
trifling inequality in either of these circumstances (es­
pecially in the first) will compress the beam more on 
one side than on the other. This cannot be without 
the beam's bending and becoming concave on that side 
on which it is most compressed. \Vhen this happens, 
the frame is in danger of being Cl'ushed and soon go· 
ing to ruin. It is, therefore, indispensably necessary 
to make use of beams in all cases where struts are re­
quired of considerable length, rather than of metal rods 
of slender dimensions, unless in situations where we 
can effectually prevent their bending, as in trussing a 
girder internally, where a cast iron strut may be firmly 
cased in it, so as not to bend in the smallest degree. In 
cases where the pressures are enormous, as in the very 
oblique struts of a cent.er or arch frame, we must be 
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particularly cautious to do nothing that can facilitate 
the compression of either side. No morti:;;es should be 
cut near to one side; no lateral pressures, even the 
slightest, should be allowed to touch it. We have seen 
a pillar of fir 12 inches long and 1 inch in section, when 
loaded with three tons, snap in an instant when pressed 
on one side by sixteen pounds; while another bor" 
four and a half tons without hurt, because it was in­
closed (loosely) in a stout pipe of iron.-The A1'chitect, 

London. 

Useful Facts 1"01' Steam Users. 

The following figures, taken from the Liverpool Jow'­
nal of Commerce, will be found of use for ready refer­
ence in calculating the amount of fuel used, saved, or 
wasted by an engine or boiler in the usual working 
year of 300 days of 10 hours each, and also in a work­
ing year of 300 working days of 24 hours each, such as 
is the customary run of establishments working 144 
hours per week. Each pound of coal per hour per 
horse power amounts in 300 lO-hour days to 1'33928 
gross tons of 2,240 pounds each, and in 300 24-hour days 
to 3 '21428 gross tons. Each half pound of coal per hour 
per horse power is 0'66964 gross ton per year of 300 24-
hour days. Each quarter pound of coal per horse 
power is 0'23482 gross ton per year of 300 lO-hour days, 
or 0'80357 gross ton per day of 300 24-hour days. Each 

eighth pound of coal per 
nour per horse power is 
0'16741 gross ton per yeal' 
of 30U 24-hour days. 

The gress ton of 2,240 
pounds avoirdupois is 
gi yen in these calculations. 
'.ro reduce gross tons of 
2,240 pounds to net tons of 
2,000 pounds, multiply by 
1 '12 or divide by 0'8928, 
whichever is more conve­
nient; and conversely, to 
reduce net tons of 2,000 
pounds to gross or legal 
tons of 2,240 pounds, divide 
by 1'12 or multiply by 
0'8928, according to con­
venience. In the applica­
tion' of the foregoing fig­
ure8, suppose a condens­
ing steam engine to de­
velop 175 horse power with 

forty pounds ini­
tial p r e  s s u r  e 
above atmosphere 
with a coal con­
snmption of 3),4 
pounds per hour 
per horse power, 
and that by in­
creasing the ini­
tial pressure to 50 
pounds by the 
gauge the work 
was 185 h oI' s e 
power, with a coal 
consumption 0 f 
2% pounds per 
hour per horse 
power, the saving 
per year of 300 
lO-hoUl' d a y  s i s  
0'66964 gross ton 
for each h 0 r s e 
power, or 6fi6964 
= 126 '2834 gross 
tons, and the sav-
ing per year of 
300 24-hour days 

is 160,714 X 185 = 297'32 gross tons. 
• if •• ., 

Tile Purity 01" Mid-Atlantic Air. 

In the course of an address on the action of micro­
organisms on surgical wounds, Prof. F. S. Dennis, of 
New York, states that during his last trip across the 
Atlantic he made some experiments to test the purity 
.of the air about 1,000 miles from land. He employed 
capsules of sterilized gelatine, and exposed them for 
fifteen minutes. One capsule was exposed in the state­
room upon the main deck of the steamer. Within 18 
hours over 500 points of infection had developed. Two 
capsules exposed in a similar manner in a cabin on the 
promenade deck, where the circulation of air was free, 
showed five or six points pf infection each ten days 
afterward. A capsule exposed over the bow of the ship 
was found to be entirely uncontaminated. These ex­
periments are on the same lines as those of Pasteur 
and Tyndall upon the mountain air of Switzerland, 
and, so far as they go, they show the germless condi­
tion of mid-oceanic air, and also t.he need for much more 
efficient ventilation in the staterooms of even the first­
class American liners.-Lancet. 

.... 1. 

STEEL, when hardened, decrease:;; in specific gravity, 
contracts in length, and increases in diameter. 
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THE GIBBON IN THE BERLIN ZOOLOGICAL GARDEN. 

The long-arllled ape (Hylob ates lar), shown in the ac­
compan yin g cut,  is considered the best representative 
of the an th ropomorphic apes, on account of the finely 
shaped, human-like head , the lack of a tail, the promi­

nent · forehead and jaws,  and the nose, which is only I sl ightly flattened ; but his u pper limbs are very much 
out of proportion. It is well known that when a man 
stretches his arms out to their full length, the measure 
from the ti p s  of the fingers of one hand to the 
ti ps of the fin gers of the other hand is equal to his 
height. In the case of the gibbon, this measure is 
double his height. 'Vhen his arms are allowed to hang, 
they reach the ground. This ape has been ri ghtly called 
" a  dwarf among anthropoids . "  His greatest height is 
about 2 ft. and 3 i n . ,  while other members of this 
species, such as the gorilla, orang-outang, and the 

chi m panzee , are considerably large)'. The long white 
han ds and the frame of light hair around the face are 
character istic features of this animal. 

The gibbon is the only one of the anthropomorphic 
apes w h i ch is capable of walking u pright without any 

support, but his  gait is very peculiar, h i s  body s wingin g 
back and forth ,  and h i s  arlJls bei n g  extended like bal- I ancing poles. The l imbs of this animal show to their 
best ad vantage wh en he is  in his element,  that is, in the 
trees. H is movements are light and elastic as he 

sw i ngs rapidly from branch to branch, making grace­

ful c u rves, and he flies from one tree to another without 
apparen t exertion. Brehlll called the gi bbon -It " bird 
in an ape's shape, " and " tile best rope dancer under 

the s u n . "  
'1'he home of the gibbon is Farther India. Once 

cau ght, he soon becomes tame, and delights his keeper 
by his affectionate and trustin g dis position . An ex­

plorer tells of the extraordinary love of the mother gib­
bon for her young, and,  speaking of her care for them, 
he says : 

" I  have often seen the Illother take her children to 
the water, and,  not allowing h erself to be d isturbed by 
the i r cries, wash their faces so clean that many a human 
child might envy the you ng ape the care it received . " 
-Illltstri1·te Zeitnng. 

" ' e .. 
NEW PROCESSES IN THE MANUFACTURE OF BEET 

SUGAR. 

Among the new apparatus that have recently been 
devised for use in the manufacture of  sugar from beet 
roots, there are some that are sufficiently original to be 
described to our readers. 

In this industry, it  i s  necessary, in the fir�t place, to 
w e i gh the beets, and this is one of the most importan t  
of t h e  n ew operation s , since t h e  tax i s based u pon th e 

Fig. 2.-AUTOMATIC MACHINE FOR WEIGHING BEETS. 

gross weight of the roots, and is very high. It is im­
portant, then, to weigh onl y the clean material, that 
contains only the sugar, and to get rid of all extrane· 
ous matter, o:uch as water, earth, gravel, etc. 

The apparatus show n  in Fig. 1 effects this object 
perfectly, as has been proved in practice. It is called 
by its inventor a revolving· brush wiping and convey­

i ng machine. The apparatus consists of parallel cyl in­
drical brushes revolving in the same direction. These 
brushes are composed of pissava, whalebone, 01' steel 
wire. 
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The apparatus o perates as follows : The beets make When the roots h ave reached th e end of their jourIley, 

their exi t  from the washer all co vered with water (and they are both dry and clea,n , and are then fit to be pre­

often, too, with bits of earth that have not been re- sented for taxation. T he apparatus i s  capable of clean. 
moved by the washin g), and fall into the wiping con- ing from 33,000 to 44, 000 pound s  of roots pel' day. 
veyer. The obj ect of the l atter is to remove froll1 them, The next apparatus  that we sh all mention is  an auto­
during their travel to the hopper of the weighing ma- matic weighing machine for use in su gar works. The 
chine, all the water and mud that. covers them. administration of indirect taxes no w le vies h is tax 

Without this drying and clean ing, the valueless ma- upon the raw beet, instead of, as formerly, upon the 
terial would be weighed, and pay the same rate of tax sugar as it comes from the manufactory. 
as the sacchari ne material. It is therefore necessary for the adm inistration an d 

The beets enter the conveyer on the upper surface of the manufacturer to u se great care in the i mportant 
the rollers, and h ere are q u ickly caught by the brist.les op eration of weighing . Bot.h part ies ha\'e to take great 
of the brushes, and are revol ved and rubbed by each precautions to prevent causes of error, and somet i m es 
brush in turn from the momen t th ey enter until they possibl e frauds, i n  the takin g of weights and in t h e 
drop into th e hopper of the scales. The Illotion of the verification made by each. Every detail has been fore 
roots is continuous . They revol ve hetween each pair seen with remarkable minuteness by the law.  It hn s 
of brushes isolatedly, pulled forward by the brush in become necessary to devise scales t hat shall make the 
front and backward by th e one behind. In such a m in d of the adIll in istration easy, and at the same t ime 
situation, they pivot UpOIl themselves and present satisfy the sugar manufacturer. S uch apparatus have 
every portion of their surface to the friction of the to satisfy very many conditions in order to be accepted 
brushes. • I by the administration, and at the same time have to 

I The roots that follow fall against those that are piv- be relatively simple, in order th at they may be ap plied 
; oting between the two brushes, and free them from the with facility and without any stoppage in their opera-

I, hind brush, while the one in front carries them further tion. 
along. The sam e operation is effected between each The apparatus under consideration is one of the best 
succeeding pair of brushes, in a continuous, regular, of its kind, and one of the least complex, consi dering 
and rapid manner. The beets undergo a vigorous rub - the diversity of the uses req uired of it. Accordi n g to 
bing from the bristling rol lers, from the moment they law, a weighing apparatus must close the door upon 
enter until they make their exit from the conveyer. the arrival of n e w beets when the scale box is full, and 

Their core consists of a wooden roller keyed to an 
iron axle. All the brushes are fixed between the two 
sides of a wrought or cast iron frame, and their journals 
run in bearings . One of the ends of each. of the axles 
i s  provided with a bevel wheel, which is actuated by a 
series of pinion s keyed upon a longitudinal shaft. 
'fhis latter is fixed upon supports at one side of the 
conveyer, and is connected with the motor through a '  
b� I Fig. I.-MACHINE FOR CLEANING BEETS. 
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not be able to open it ,  on emptying, as long as beets 
can enter to be weighed. It must, moreover, be unable 
to open upon emptying, when the weight is not regu­
lated to the agreed upon amount (say 1 , 000 lb.), or when 
the cover of the weighing compartment is not closed. 
Everything has been thought of. This shutting down 
of the cover prevents beets being inserted by han ; into 
the weighing compartment while the latter is  open for 
the exit of the weighed roots. 

The apparatus must likewise prevent beets from en­
tering the weighing eompartment as long as the latter 
is not perfectly closed. T hen an automatic motion 
causes t he cover to open, and u nbolts the door. Every 
weight taken is inscribed automatically in a counter 
placed under lock and key in a glass case. 

The operation of weighing, which must be effected 
as rapidly as it is accurately, on account of being done 
400 times a day, is performed as follows : The beets 
first enter the upper box, A (Fig. 2), which is closed by 
a door, B, which slides up and down. When the door 
is down, t.he upper box is open, and the roots fall into 
the weighing box, D, which is placed directly upon the 
scale platform. The cover, K, is  then necessarily lifted. 
The boxes, A and D, are made of iron plate. They 
have sloping bottoms, and have a regulated capacity 
(say of 1 , 000 lb.). While the box, A, is emptying into 
D, it is impossible to open the door, C, through which 
the roots make their exit. T wo sectors, E, connected 
with the hinge of the door, C, are placed at each end 
of the latter. In the engraving, these are shown in the 
position they take when the door is  closed. They are 
held fast in this position by the sliding door, B, which, 
descending in advance of them, checks them, and ren­
ders it impossible to open the door, C. 

When the box, D, has its proper weight of roots, the 
door, B,  is raised by means of a weighted lever. The 
box, A, i s  then closed, and there is no longer any ob­
stacle to prevent the sectors from moving to the left ; 
that is to say, from fol lowing the motion of the door, 
C, when the latter opens to let the beets out of the 
box, D. Before this occurs, however, it is necessary to 
regulate the weight to say 1 ,000 pounds, and. to close 
the cover, K. 

Upon the one axis in common of the two sectors, E, 
and the door, C, there is a stiff lever, H, which keeps 
the sl iding door, B,  closed as long as it rests upon the 
catch , I. This latt.er will not free the lever, H, and 
consequently will not allow the door, C,  to open, until 
the quantity of beets in the box weighs exactly 1,000 
pounds. 

The weight having been regulated, the two indices 
placed under the eye of the employe of the sugar house 
tally with each other. The employe then shuts down the 
cover, E, which, in closing, abuts against the head, J, 
of the lever, J P L (that pivotR upon the apex, R, of its 
angle), and engages therewith, thrusting back, as it 
does so, the vertical part, J P, of the lever, and lifting 
its end, L. This latter then comes in front of the slider, 
M, of the sector, E.  Prior to this, the end, L, was in 
front of one of the guides of the slider, M, and still 
barred passage to the sector, E, and prevented the 
opening of the door, C, because the cover, K, was not 
down. 

The weight is now regulated, and the fastened down 
cover pre vents any further addition to the box. The 
roots can now be removfld by permission of the agent 
of t.he administration. The latter places his hand upon 
the handle, U, of the rod, R, and, revolving it by a mo­
tion from left to right, pushes backward the catch, I. 
The lever, H, which was resting upon the catch, I, and 
kept the door closed, now becomes free ; and the door, 
C,  under the weight of the beets in the box, D, turns 
on its hinge and opens_ 

The tax agent is enabled to unbolt the door, C, be­
cause the weight is accurate and the indices agree. In 
such a case only will the head of the lever, P. which is 
connected with the rod, R, that carries the catch, I, 
enter the notch, 0, of the plate, N. Such entrance of 
the head, P, into the notch, 0, is necessary in order to 
permit of the motion that disengages the catch , I, from 
the lever, H. The plate, N, which is  fixed to the mov­
able rod of the scale indices, travels therewith, and de­
scends if the charge of the box, D, is heavier than 
1,000 pounds, but rises if the weight is not great 
enough. When there is an overweight, the lever head, 
P, strikes the plate, N, above the notch, 0, and, when 
the weight is insufficient, the head strikes beneath it. 
In either case the agent will not be able to disengage 
the catch, I, and, consequently, leave the door, C, free 
to open. This is the gist of the system : It is necessary 
to be able to shove the catch, I, to the left in order to 
disengage the door, C ;  and such a motion cannot be 
effected except when the lever head, P, presents itself 
directly in front of the notch, 0, in the plate, N, and 
when the said head can enter the notch under the ac­
tion of the handle, U. In order to obtain this position ,  
i t  is  i ndispensable that t h e  weight shall be exact and 
t hat the indices shall agree. 

The n umber of weighings is figured in the counter, 
F, through the action of the connecting rod, G, con­
nected with the sector, E. This latter travels with the 
door, C,  with which it is connected, going to the left 
when the latter opens and to the right when it closes. 

J'titutifi t �mtritlu. 
Every motion, the to and fro one included, inscribes a 
uuit in the counter, F. When the door, C, is closed, 
the sector is situated back of the open door, B, and the 
latter forms an obstacle to C's opening. When, OIl the 
contrary, B is closed, and the door, C, is open, the sec­
tor is beneath B, and it is then impossible to close the 
latter as long as C remains open. This also is a con­
dition that is exacted by the administration. 

The mode in which the apparatus is maneuvered is, 
in brief, as follows : The employe of the sugar works 
opens and .closes the door, B, by means of a weighted 
lever, and then shuts down the cover when the weigh­
ing is finished and regulated. Then the tax officer 
comes in and manipulates the handle, T, that unfast­
ens the catch, I, and sets the door, C, free. This latter 
opens of itself under the pressure of the beets in the 
box, D. When the latter has discharged its contents, 
the sugar works employe brings the door back to its 
former position, and through the same motion all the 
parts become firmly locked again. The cover is  open, 
and the sliding door of the box, D, again becomes free 
to descend, in order to allow of the entrance of a new 
supply of beets to be weighed. Neither the tax officer 
nor the representative of the sugar works can touch 
the mechanism that guarantees the accuracy of each 
operation, since this is surrounded by a grating carrying 
the state seal. The interests of the manufacturer and 
of the public treasury are . thus perfectly guarded by 
this honest mechanical adjunct of the bureau of taxes. 
-La Nature. 

• • • • •  
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t h e  manner described, and, after being fitted, are car­
ried to the agency, where they are examined,  counted, 
and payment made according to number. This pay­
llIent is very low, as may be j udged from the fact 
that a man earns only from 5s. to 6s. per week, young 
children from 2s. to 2s. 6d. , and youths about 4s. But 
even this miserable pittance is • .  found money " to the 
peasants, and, were it  not for these German willows, 
they would in most cases have no employment dur­
ing the winter, or would have to take to a lower class 
of box making. There are over a thousand families 
engaged in the industry, apart from those employed 
in the agency to pack the boxes. It is rather a re­
markable fact that the boxes, although made entirel y 
by hand, and necessarily passing through several 
han ds, are yet spotlessly clean. In this respect they 
are no way inferior to machine - made boxes, while 
they have a polish about them which English willows 
do not have. This, we believe, is natural to the 
wood, and is enhanced by the peculiar manner of 
cutting it  into slices and drying. 

After the boxes are packeted and packed in cases 
they have to be carried long distances, both by land 
and sea, before they reach London ; but, notwith­
stand ing this extra expense, the German boxes have 
competed successfully in the market against old es­
tablished English manufacturers without the aid of 
any subsidy. This is the more notable from the fact 
that these boxes have never been included in the 
stock of the German durggists, nor indeed were they 
known in Germany until Mr. Metz established the in­
dustry. A German apotheker would use a small por-

German Wlllo1iV Boxes-A. House Industry. celain pot for sixpennyworth of ointment, but h e 
Box making is notoriously an occupation in which would screw up a pennyworth in a piece of paper. 

only the poorest of people engage. In the East End There does not seem to be much chance of preserving 
of London it affords a scanty living to hundreds of the manufacture for England. The elements of cheap­
families, who have to work from early morn to far ness which Germany possesses in the cheap labor, a 

past dewy eve in order to earn a few pence per gross, fairly abu ndant supply of suitable wood on the 
which is the reward of their labor. Miserable as this r spot, and, not the least important, a ready market, 
work and its pay may be, it will astonish some to have been indicated, and are likely to remain. For 
learn that the peasantry in a remote district of South many years the supply of English willow has been 
Germany follow the same work during one period of steadily growing smaller, and it is a matter of diffi­
the year for m uch less remuneration than is obtained culty to get wood sufficiently wh ite. When it is ob­
in London. It is these people who make the German tainable, its price is as many pounds as the German 
willow boxes, which were introduced into London wood is shillings, so that the German willows have 
about ten years ago by Mr. Paul Metz, to whom the the advantage from the first. On a recent v isit to Mr. 
credit is in a great measure due, not only for creating Metz's warehouses in Jewin Street, we were asked to 
a !1emand for this " sundry, " but also for providing the pick out at random any packages of the boxes from 
peasantry with employment during the winter months, the general stock. As some attempts have been made 
when it is  impossible for them to follow their out- to depreciate the quality of the German boxes, it is 
door work. Mr. Metz was led into this trade through only fair to say that in no case did we find any one 
first supplying some confectioners' boxes, but it was only box either soiled or with any part un cemented or 
after considerable preliminary difficulty that he was likely to become so. -Chemist and· Druggist. 

able to strike upon a timber which would yield " chips " .. , • I .. 

Poisoned by a Co bra. at all equal to the English willow. It m ay not be 
generally known that willow boxes are almost indige-
nous to Great Britain ; on the Continent pinewoods The Morning Sta1' of Jaffna, in Ceylon, reports the 

are employed for making the " chips " useo by phar- death of the taxidermist of the Victoria Museum in  
macists there, .and the  same kind of  boxes have been that town from the bite of a cobra, under curious cir­

brought into the English market since Mr. Metz in- cum stances. While feeding a cobra, which h e  thought  

troduced the German willows ;  but these pinewood was harmless from previous extraction of  the poison 
boxes are much inferior in color and finish to the true bag, it suddenly bit his hand. For a few minutes he 

. .  willow. " took no notice, thinking the bite harmless, but pain 

In the district to which we have referred, Mr. Metz and nausea soon began. Carbol ic acid was applied,  

has a (lentral agency, superintended by a trustworthy ligatures were bound round the arm, an incision was 

overseer, who collects the timber, and has it cut up made at the bite, and the blood of the arm was wholly 

into logs for sale to the peasants. After the harvest removed. Various antidotes were used, but the un­

season is over, the peasants go to the agency and fortunate m an lost the power of speech, and soon aft er 

receive a suppl y of wood ; this they take to their every muscle seemed to have become paralyzed, and 

homes, and slice it  by hand into the thin shavings breathing entirely ceased. Artificial respiration was, 

which are required for the sides and ends of the therefore, resorted to, and this operation was un cea.'l­

boxes. The slices are then suspended from tilll ceilings ingly continued for nine hours, when at last the patient 

until they are thoroughly dried. Slicing is done by made an attempt to breathe, and soon regained con­

the father of the household or the elder sons, but in sciousness enough to make his wants known. He stea­

the other operations all members of the family who dily improved until the Friday, the accident having 

are able to lend a hand are employed. taken place on a "\Vednesday, and then astonished those 

After drying and smoothing out the slices of wood, around him by stating that during the severe operation 

they are stamped out into the circular pieces for top of Wednesday night he was conscious of all that was 

and bottom-which operation is done with pu nches ob- taking .place, but was unable to make his feelings 

tained from the agency-and the long narrow pieces known, not having power over a single muscle. It 

required for the sides. This operation differs from would seem that the poison paralyzed the nerves of 

that followed in making pill boxes, in which case a motion, but not those of feeling, for he could see and 

long tube of  cardboard is first made, and, then cut up hear and feel, although the physician, even by touch­

into shorter cylinders of the required size. In the ing the eyeball, could get no response either of feeling 

case of willow boxes, the operation is much more or consciousness. His partial recovery was, however, 

tedious, as will be seen. The next part of the opera- followed by a high fever and inflammation of the lungs, 

tion is the formation of the box ; this is simply done and he died, perfectly conscious, on the following Sun­

• • • • • by taking a disk, the edge of which is smeared with day. 

a peculiar quick-drying cement, passing round it a 
strip" of the wood, and placing below the overlap- A. Costly Machine. 

ping edge a touch of the cement. The box is then The Waterville. Me. , Mail describes a m achine in­
slipped between two parallel wooden bars, which allow vented b y  Prof. Rogers, of Colby, which inscribes 
free sliding, and yet prevent the bent wood spring- upon a polished surface from 30,000 to 50,000 parallel 
ing back. The cement, although quick-settil'lg, does lines in each square inch, and which is  of much use in 
not become firm for half an hour or more, so that the conduct of his astronomical labors. It was not 
the two bars are of such a length that by the time perfected without an outlay of several thousand dollars. 
a box traverses from one end to the other it is  practi- A single screw, which is twenty inches in length, and 
cal ly firm, although the worker passes in the boxes employed directly in the inscription of toe lines above 
with remarkable rapidity. The cement which is used mentioned, after several attempts at construction, was 
is one of the secrets of the industry ; i t  is a home-made finally produced, only after an expenditure of $3,000. 
article, free from glue, yet strong and capable of re- The very limited u se, the editor adds, to which the 
sisting either damp or heat to a wonderfu l degree. I machine can be put renders the procurement of a pat­
The bodies a.nd lids of the boxes a.l·e "both ma.de in ent wholly unnecessary. 
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SCIENCE IN TOYS. 

I. 

One who knows all of science that may be learned 

from toys is truly an advanced scholar, inasmuch as 
there is scarcely a branch of physics that is not in some 
way represented in  toys. It is true that it is sometimes 
-lifficult to d istinguish between scientific instruments 
and toys. I n th e light of the accepted defiriition of the 
word toy, viz , , "  a thing for amusement, but of no real 
value,"  some ovel'practical individuals might class a 
large proportion -of physical instruments as mere toys, 
while, on t.he other hand, the simplest plaything might, 
in the estimation of a scientific m an , have great value 

as an il lustration of some fact in science. 
The collection of toys illustrated is  by no means as 

extensive as it  m ight be ; but it  is quite sufficient to 
show that a great deal of scientific knowledge may be 
gained by the study these seemingly insignificant 
things . 

The property of inertia, the IStorag-e of power, the 
transfer of power 
by friction, and 
the conversion of 
rotary into recti­
l inear motion , are 
ill ustrated by the 
locom oti ve shown 

DlERTIA LOCOJIOTIVE . in the annexed 
engraving. The 

flywheel , A, is mounted on the shaft, B, which rests on 

the su pporting and driving wheels, C. The wheel, A, 
is spun by means of a string in the same m anner as a 
top. By virtue of its inertia, the wheel , A, tends to 
conti nue its rotary motion. If uuaffected by outside 
i nfluences, it would run on forever ; but the friction of 
its bearings and of the ai r, gravitation, and the earth's 
magnetism, all combined, soon bring it to rest. 

The power imparted to li n d  stored in t.he wheel, A, is 
given out in turnin g the wheels , C, overcoming friction, 
and propelling the machine forward .  

The compression and elasticity o f  gases, the genera­
tion of heat by compression,  the transference of force 
by means of a gaseous body, the d isruptive power of 

THE POPGUN USED AS A PNEU .. ATIC SYRINGE-IGNITING TINDER. 

compressed air, and the i mpact of air on air, are all 
illust.rated by the simple toy known as the popgun . 

The popgun shown in the engraving* is perhaps the 
best one in the market for the purpose, but any other 
of good construction will answer. This particular one 
is  arranged for clam ping a piece of strong paper across 
the end of the barrel ; but to permit of creating n strong 
pressure, and also to allow the operator to readily look 
inside the barrel , a piece of thick mica is substituted for 
the paper. 

When the end of the popgun is pl aced against the 
wall , and the piston is  pushed in, the volume of air con­
tained by the barrel is greatly reduced. When the 
piston is released, it i mmediately returns toward the 
point of starting ; the pent-up and com pressed air ex­
hibiting its elasticity by acting as a spring in pushing 
back the piston. 

Tinder placed in the popgun will be ignited when 
the piston is quickly and forcibly pushed in  while the 
air is confined by the mica plate. 

When the end of the gun is removed from the wall 
and the thick mica plate is replaced by a thin one, a suf· 
ficient pressure will burst the plate, showing that the 
power applied to the piston has been transferred by 
the air to the mica plate. 

The im pact on th e surrounding air of the air suddenly 
discharged by the gun prod uces a sound like tliat caused 
by the forcible contact of two solid bodies. 

Centrifugal action is beautifully exhibited by the or­

THE CHORAL TOP. 

dinary choral top. As the top 
spins, air, entering the holes 
at the top, is discharged 
through the holes , at the 
equator by centrifugal action. 
The air, in going through the 
top , passes through a series of 
reeds , setting them in vibra­
tion, producing agreeable 
musical sounds. 

Another top recently de­
scribed in  these columns ex­
hibits centrifugal action by 
means of a liquid . 

The hydrostatic toy known as the Cartesian diver 
illustrates the several conditions of floatin�, immersion, 
and suspension in equil ibri um.  In a tal l ,  slim glass 
tube, closed at the bottom and nearly filled with water, 

* This toy was patented in 1868 hy Charles Kirchhoff, who, it is said, 
realized handsome profits from his invention. 

J'titutifi t �tutri tIU. 
is placed a porcelain or glass figure having a glass bulb of these dying one hour after my first visit. In the 

attached to its head. The glass bulb has a small hole other, the diarrhrna was checked after three or four 
in the bottom, and is filled partly w ith water and partly doses, but the in fant, a very weakly child , died from 

with air, the proportion of air and water being such as convulsions a few hours afterward." 
to j ust allow the bulb to float. The top of the tube is • I • I • 

closed by a piece of flexi- ! Domesticati o n  oC the Buffalo .  

ble rubber tied over its A gentleman is now successfully domesticating the 
mouth. The pressure of American buffalo at Stony Mountain, Manitoba. 
the fingers upon the rub- Starting his herd in 1878 with four heifer cal ves and 
bel' communicates pressure one bull, it  now numbers sixty-one head ; the greater 
throu gh the water to the n umber pure buffalo, the rest half breeds, When we 
air contained by the bulb, saw them in January, all were sleek and fat, and yet 
causing the air to occupy they were then living on the open prairie and feeding 
less space and increasing on the prai rie grasses covered by snow. At this time 
the weight of t.he bulb in the snow was deep and the thermometer had, for long, 
proportion to the amount registered 20° or more below zero. In January of the 
of water forced in. As the preceding year one of the cows had calved on the 

weight of the bullJ increas- plain,  and although at the time the thermometer reg-
THE CARTESIAN DIVER. es the diver descends, and istered 38° below zero, neither cow nor calf appeared to 

when the finger is removed suffer in the least. When a blizza rd comes on, the ani­
from the elastic cover of the tube, the air regains its mals lie down together, with their backs to the wind, 
normal volume, and the bulb, becoming lighter, rises and allow the snow to drift over them, so that under 
to the top of the jar. the combined protection of their own wool and the 

The toy hyd rogen balloon and the hot air balloon act snow they are quite warm. Not one of this h erd has 
in the air in the same manner as the air-fil led bulb in ever exhibited the slightest symptoms of disease, 
the water. although the only care they receive is occasional watch-

The simple siphon embodies all of the principles of ing, to prevent them from straying away. Thus, win-
h ydraulics. It is a pump.in which the tel' and summer, they live and thrive on the bare 
water itself acts as a continuous pis- prairie, with numbers undiminished by any of the or-
ton, the piston being constantly dis· dinary cattle scourges, and with expenses for care re-
charged and renewed. It shows the duced to a minimum. 
forcible projection of water, and illus- Once a year the great fleece, weighing from ten to 
trates th e various conditions of raising fourteen pounds, is shed, and its mannfacture into 
and forcing water, and of its convey- thick warm cloth was at one time a regular industry at 
ance through pipes. Winnipeg, until it  was discontinued by the extirpation 

The water hammer consists of a va- of the animals in the adj oining region. In its mal'lH,t  
cuum tube, partly filled with water or value, the buffalo is not behind its smooth er relative ; 
other liquid . A sudden downward and for even if the qual ity of the meat is  in ferior, the <l i f  
upward m ovement o f  the tube, when ference is more than made up by the great wei�ht of 
held in the position shown at A, causes the animal and by the val ue of the robe, which usual ly  
the liquid to leave t h e  bottom of  the brings from ten to fifteen dollars. As draught animals, 
tube as the tube goes down , and strike they have proved a success ; for notwithstanding their 
forcibly on the bottom of the tube as SIPHON. great strength, endurance, and activity, they are as 
the tube moves IIp. The liquid meets' easily handled as ordinary oxen. In one particular 
with no resistance, and in striking p l'Odnces a sharp only is  the buffalo far inferior to other species of cattle, 
metallic clink, which sounds like the breaking of glass. and that is  as a milker ; but to the ranchman milk is 

This tube shows, on a small scale, what happens in really of no  consequence. 
steam pipes when they give forth the sharp, detonating Mr. Bedson, the owner of the herd , after experiment-
sounds so often heard in the  pipes of ing with crosses, is well satisfied with the hybrid, as it 
steam heating apparatus. The steam, is in shape more like the domesticated cow, and is also 
by condensation, produces a vacu um, a fair milker. Yet we doubt that this gain is  sufficient 
into which the water rushes with great to com pensate for the deterioration of t.he fur ; while, 
velocity, and meeting with no air re- also, it would be a matter of endless regret if, in the 
sistance strikes the end of the pipe or prosecution of these experiments, the original pure 
another ,  body of water, prod ucing a race were lost. The rate for increase of the buffalo, 
soun d  suggestive of the'bursting of t he 

J3 A. though theoretically the same as with other cattle, is 
pipes. . really m uch higher, on account of the l ower rate o '  

When the tube i s  inverted, a s  showp. mortal ity. 

at B, an d the bulb is held in the hand, When the present herd is  sufficiently increased, it is 
the rapid evaporation , by the warmth inten ded to divide it among several prairie ranch es in 
of the hand, of the liquid flowing localities where once the wild buffalo found its ch oicest 
through the narrow neck of the tube pastures. This amounts almost to a restocking of the 
and down the inner surface of the buffalo region.-Agl'icultu1'ist. 
bulb creates a pressure of vapor, which """TER HA .... ER. 
flnds exit through the neck of the 
tube, and bubbles up thron gh the main body of the 
liquid , and is condensed either in the liq uid or above 
it. Sometimes the tube, when designed for use in this 

way, contai ns the fi gure of an imp, which 
the ebullition of the liquid agitates vio­

lently. 
The air thermometer, consist ing of an 

air bulb, A, and capillary tube, B, plunged 
in a colored l iquid, shows changes in the 
volume of air due to expansion and con­
traction under changes of temperature 
by the rising or falling of the column of 
the colored l iq uid in the capillary tube. 
I t  is a sensitive thermometer, but of litt le 
practical vall}e, on account of the varia­
bility of the volume of air by barometric 
changes. G. M. H.  

• • •  
Mercoric Chloride I II Diarrhooa. 

It is seldom t hat an allopathic practi­
tioner acknowledges indebtedness to the 

AIR THERMO-
homrnopathic school, but this is what Dr. 
Millard, of Edill burgh, does in a letter to 
the British Medical Jou1'nal regarding 

the use of mercuric chlorid e in diarrhrna, to which we 
have previously referred. He writes : 

METER. 

.. I d id not obtain my information of the use of hy­
drarg. perchlor. in this form of diarrhrna from Dr .  Ring­
er's excellent work, as

'
Dr. Macdonald perhaps supposes, 

but from Ilrobably the same source that Dr. Ringer ob­
tained his, of which, t.o any one that knows, the book 
bears many traces, namely, from homrnopathic treatises. 
But it matters not whence the knowledge comes-I 
know it to b e  an excellen t remedy in the form of d iar­

rhrna I previously described. If not adopted too late 
in the case, it is  invariably successful .  I have lately 
had four cases to test its merits ; two recovered, and 
two were in a state of almost collapse when seen, one 

.. ' .  I .,  

Street Hallway Tramc i n  New York, 

D uring the year ending Sept. 30, 1886, there were 
carried on the street railways of New York city 325 ,427, -
015  passengers. We believe t.his is by far the greatest 

passenger traffic of any city in the world, although 
New York is not the largest city. By way of compari ­
son, the figures of 1885 are placed in a parallel column 

ROAD . 1885. 1886. 

Broadway and Seventh Avenne . . . . . . . .  . . 21,952,529 32,698,899 

Central Cross Town . . . . . . . . . . . .  . . . . . . . 3,666, 617 4,044,913 

Central Park, North and East River . . . .  . . 15,066,770 15, 155,902 
Christopher and Tenth Streets . . . , . . . . . . 4,316,777 4,209.426 

Dry Dock, East Broad way and Battery . .  17,419,852 17, 1 54.601 

Eighth Avenue . . . . . . . . . . . . . . . . . . . . .  . . 13,664, 391 13, S53,261 

Forty-second and Grand Street Ferry . .  . 8,208,552 7,446,644 

Harlem Bri dge, M. and F . . . . .  . . . . .  . . . .  . 3,296,738 3,637,357 

Hou ston, West St., and Pavonia Ferry . . 4,352,704 4, 392,634 

New York and Harlem . . . . . . . . . . . . . . .  , . . 15 ,972,361 18.201, 236 

N inth Avenue . . . . . . . . . . . . . . . . . .  , . . . . .  . . 4,17!l,580 4,459,089 

Second Avenue . . . . . . . .  , . . . . . . , . . . . . . . .  . . 19,367,370 21.059,707 

S ixth Avenue . . . . . . . . . . . . . . . . • . . • • _ . . •  16, 998,137 16,788.059 

South Ferry (returns of 1884) . . . . . . . . . . .  . 546,851 ·550.000 

Third Avenue . . . . . . . . . . . . . . . . . . . . . . . .  . 32,000,000 27.750,000 

Twenty·third Street . . . .  . . . . . . . . . . . . . . 10,31 1. 145 12, 697,914 

Manhattan Elevated . . . . . . . . . .  . . . . . . . .  . 103.354,729 115, 109,591 

Forty·second Street and St. Nicholas . . . 2,445,587 6,016,782 

Total passenger traffic . . , . • . . .  , . . . . 297,116,690 325,427,015 

* Est.imated. 

.. . . . . 
The Fastest Torpedo Boat, 

An official trial lately took place at Gravesend of the 
last new torpedo boat built by Yarrow & Co. for the 
British Government. A continuous run of two hours 
was made, during which were six runs of the measured 
mile. The average .speed during the entire run was 
22 '39 knots per hour. The highest speed on two of the 
mile Tuns was 23 knots per hour, or about 26�� miles 
per h our. Length of th e boat, 125 ft. ; beam, 13 ft. ; 
mean draug-ht,  3 ft. 4 in .  ; load carried , 10 tons ; vibra­
t ion , practically none ; circle, 80 yards in 59 seconds ; 
steam p ressure, 140 pounds ; highest revolutions per 
min ute, 411. 
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Jtitutifi t !tutritau. 
ENGINEERING INVE N  TIONS. I This invention covers the method of taping, and also circle, and adapted to be entered by the vertical bolt, 

A car coupling has been patented by the fabric as an improved article of manufacture, mak- the device being simple and easily applied. 

Mr. John Bersch, of Kingston, Pa. Combined with a ��g : fur �abric in w�ich the continuity of the hairs of A combination tool has been patented 
drawhead having a transverse perforation, the coupling l e ur wlll be pr�ctlcally unbr.oken, however the fur by Mr. Joseph D. Galloway, of Belmont, KansBs. It 
bar has its upper and lower edges with inclined shoul- 1 may be bent fur slde out when m use. has offset pivoted j aws, with lever handles, with ser­
ders to fit against an incliued top and bottom of the A water closet has been patented by rated semicircular notches in the j aws and in the han­
drawhead mouth, the coupling pin bemg held forward Mr. Au�st :F. Blesch, of Columbus, Ohio. This inven- dies, and with a hammer face on one side of the jaws, 
by a spring, and there being a pin-withdrawing me- tion covers an improvement in that class of closets the tool being for use as a pipe tongs, hammer, screw 
chanism. which are supplied with fiushing tanks, and provides a driver, tack claw, wire _ cutter, measure, pliers, and for 

A street bridge has been patented by 
Mr. John O'Donnell,  of Albany, N. Y. It is formed of 
a series of girders rabbeted on opposite edges, adapted 
to abut at opposite ends against the curbs of the side of 
the street, with rol lers at their ends, which rest on the 
sidewalk and permit moving the girders laterally along 
the street, there being corrugated fioor sections fitted to 
the rabbets of the �irders and halved together to form 
tight joints. 

A grading machine has been patented 
by Mr. John C.  Sage, of Gaiuesville, Ga. It is espe­
cially designed for use iu wideuing the sides of cuts 
through which a l ine of railway passes, and is  mounted 
on tracks on a fiat platform car, on which are also dirt 
receptacles, the dirt being cut out by scoops and carried 
by conveyer belts to the receptacles , the grader moving 
along over a train of platform cars chained to the traek, 
with the moat.hs of the scoops open in the direction in 
which the grader is moying_ 

• • •  

MECHANICAL INVENTION. 

siphon communicating with the tank and suitable other purposes. 
means to start the same, so that, if the chain be pulled A subten-anean water collecting dam but for an instant, a thorough fiushing will result_ has been patented by Mr. David H. Valeutine, of Brook-

A fancy show card has been patented Iyn, N_ Y. The dam i s '  combined with a conduit upon 
by Mr. Charles Kernitz,:of Long Island City, N_ Y. It its source side, the dam and conduit being built from a 
is made in the form of a shield, and curved in semi-cyl- central point or reservoir in a valley, up an elevation or 
indrical form, with a three-armed strap secured to the hillside, and servingoto intercept the earth fiow of spring 
side pa.rts and lower end of the shield, making a card es- water through gravelly soil to the ocean or any water­
pecially designed for firemen's use in advertiSing balls course. 
and displaying other notices. A combined feeder and hopper for cot-

A guide board has been patented by ton gins has been patented by Mr. John P. Kettering­
Mr. William W. Case, of Baptistown, N. J. Combined ham, of Natchez, Miss. This invention covers a novel 
with a head having a vertical dovetail recess are clamp construction and combination of parts, so that the cot­
plates with vertical fianges on their rear edge� engaging ton will be fed to the gins uniformly, the feeders readi­
the dovetail recess, and a sign board held between the Iy adjusted to feed more or less cotton in a given time, 
clamp plates, making a strong and durable sign board, and that they will not have to be moved when it is ne-
that may be set to point in any direction. cessary to remove the gin saws. 

. 

A wire stretcher has been patented by A swinging paddle for vessels has been 
Mr_ Andrew B. Graham, of Burleson, Tex_ This is a patented by Mr. Berend Doscher, of Charleston, S. C. 
machine with a shaft carrying a movable pinion, racks This invention covers a novel construction and com­
with clamping jaws, pawls, etc. ,  whereby th" parted bination of parts for a system of propulsion of vessels 
ends of a broken strand of wire may be brought to- by an easily controlled arrangement of swiuging pad-

A forging roller for nail machines has gether to be bound, being designed for use in mending �leB at the sides, whereby it is designed that the vessel 
been patented by )lr .  George E. Michon, of Essex, N. wire fences, telegraph wires, and for similar purposes. may be propelled forward or backward, or turned short 
Y. The invention consists of a pair of steel pins car-

A grain weighing and registering appa- around without reversing the engine. 
. 

ried by the stock iu a position to be borne upon by the 
side face of the roller, whereby the nsual wear upon the ratus has been patented by Mr. William H. Ernst, of Eyeglasses form the subject of a patent 
small side of the stock is greatly reduced or entirely Chase, Kan. It has two movable hoppers, a shifting issued to Mr. George W. Hasselluud, of New Castle, N. 
overcome, and ,the oil reservoir is so located that al- gate or valve which conducts the grain into the hoppers, Y. Combined with the frames of a pair of eyeglasses 
most every drop will be used up before it is necessary and devices for weighing and registering, the apparatus are pivot.ed nose pieces, provided with removable cyl­
to replenish the supply. being simple in constrnction and automatic in opera- indrical yielding contact pieces,  so that the contact sur-

tion_ face may be readily removed and replaced, while there 
• • •  

AGRICULTURAL INVEN TION. 

A cotton chopper and cultivator has 
been patented by Mr. Robert E. Clark, of Fort Motte, S. 
c. This invention covers a novel constructi on and ar­
rangement of parts in that class_of machin es where the 
stalks to be left standing are covered up while plolVs 
throw earth upon and crush down the remaining un­
covered stalks, the covers shutting down over the plants 
to be protected as t.he machine is drawn forward. 

• •  @ 
MISCELLANEOUS INVEN TIONS. 

A fender has been patented by Mr. Ba­
ker V. Butts, of Halifax, N. C.  It is formed of an inner 
and outer plate and damper, and designed to attach to 
open fireplaces to prevent coal , sparks, etc . ,  from snap­
ping out into the room, while in no way interfering 
when thus used with the draught of the fireplace. 

A safety attachment for elevator cars 
has heen patented by lIfr. Charles R. Whittier, of Yon­
kers, N. Y. It is to prevent the elevator car from fail­
ing in case the hoisting rope should break, and consists 
of a special arrangement of wedg es and counterweight 
rope, in connection with the hoisting ropes. 

A nut lock has been patented by Mr. 
Chades o.  McBride, of Muscatine, Iowa. A wire is 
clamped between ,the washer of the bolt and the beam 
to which the holt is applied, and bent around the nut 
and twisted together, making a simple, inexpensive, 
and secure lock to prevent the bolt from turning. 

A combined door plate, bell pull , and 
mail receiver has been patented by Mr. Michael A. 
McGlinn, of Lancaster, Pa. The plate has an oblong 
aperture correspouding with the mail- receiving aper­
ture in the d oor, and a pivoted spriug-actuated plate 
which acts also to operate the door bell. 

A suspender end has been patented by 
Mr. William Bloomberg, of New York city. This in­
vention consists in making the end portion solid and 
the anjoining upper part cut into strauds and braided, 
all being of leather, making the suspended end thus 
formed pliable edgewise and elastic. 

A spring for vehicles has been patented 
by Mr. Albert Barl ing, of Racine, Wis. This invention 
covers a novel arrangement of coil springs, with auxili­
ary springs to relieve the main spring., making an easy 
riding vehicle with a small load, while the construction 
is such that a heavier load will be well supported. 

A miner's pick has been patented by 
Mr. James M. Matthews, of PocahoI)tas, V a .  It i s  
formed with a solid yoke, and detachably secured to a 
handle recessed to receive it, by a screw bolt, making a ·  
light yet strong pick, in which the old form of an eye 
pierced therein is dispensed _with in attaching the pick 
to .the handle. 

A bobbin reamer has been patented by 
Mr. Stephen C _  Ketchum, of Winchendon, Mass. This 
invention covers a centering spindle adapted to accu­
rately fit the interior upper bearing, and a special rotat­
ing and longitudinally traversing reamer, arranged to 
revolve and travel upon the spindle, for reaming out an 
enlarged interior base bearing of lhe bobbin. 

A harness has been patented by Mr. 
William Olewine, of Hazleton, Pa. Double back straps 
are attached to the hames and to the rump ring, in com­
binution with hip straps and crupper attached to the 
riug, so that there will be no pulling or working up of 
the collar, as with:a single back strap, and no danger of 
choking the horse. 

A safety snap hook has been patented 
by Mr. Isaac M. McKay, of Rocklin, Cal. It has a polyg­
onal-chambered shank, with au arm arranged to slide 
on the shank for closing the hook, and a spring-acted 
tongue for engaging the arm and holding it in a closed 
position, the hook being designed for use in connection 
with harness, ship's rigging, and mining machinery. 

Taping furs forms the subject of a pat- ­
ent issued to M r .  Charles Theinert, of Ne w York city. 

A folding sponge basket has been pat­
ented by Mr. David A. Gabay, of New York city. It 
consists of a nnmber of circularly arranged compart­
ments elevated from the fioor, adapted to revolve around 
a central fixed standard, the various parts being made 
detachable, whereby the entire structure may be folded 
for shipment. 

A necktie fastener has been patented 
by Mr. George B. Haines,  of New York city. The in­
vention consists ' of a scarf made of a piece of cloth 
folded over a metal shield, and having a detachable fas­
tener to which the neckband is attached, preventing the 
scarf from being affected by perspiration, and the metal 
shield preventiug the scarf from losing its shape. 

An ironing table has been patented 
by Mr. Daniel C. Woodward, of West Randolph, Vt. 
It is a table whi('h may be readily folded together to be 
ont of the way, and in which, as ready for nse, one end 
is supported free from all obstruction for ironing such 
articles as require_the introduction into them of an iron­
ing board . 

An animal poke has been patented by 
Mr. Finley E. Benson, of Lake Park, Ia. It is designed 
to prevent an animal from spr�ading apart the wires of 
a fence when attempting to pass through, for which 
purpose an outwardly projecting hook is  so arranged 
j ust back of the horns as to canse barbil to prick the 
neck of the animal as it makes the attempt. 

.k slag cart has been patented by Mr. 
August Werner, of .Leadville, Col. It is formed of an 
annular frame, with axles, with a bowl received in and 
having a fiange resting npon the frame, to support the 
bowl in position for nse, while there is a segmental cover 
pivoted to the edge of the bowl, havtug a central spout 
for the discharge of the lighter melted matters. 

A composition of matter to be used in 
soldering has been patented by Mr. Arthur P. Smith, Of 
Pipe Stone, Minn. It consists of melted tallow purified 
with quicklime, white wax, and resin, combined after a 
specified manner so that it will stand every climate, and 
making a composition by which many of the objections 
to the fiuxes in common use are avoided . 

A harness saddle has been patented. by 
M r .  Albert L. Liston, o f  Pleasant Plains, I I I .  The ob­
ject of this invention is to p;ovide a saddle tree i n  
which the loops and various parts f o r  receiving the 
straps are secured by dovetailed tongnes and grooves, in 
connection with retainiug screws or bolts, rendering the 
different parts secure without an nndue amount of 
fitting. 

A pinch bar has been patented by Mr. 
William Franklin, of Corry, Pa. It consists of a simple 
system of compound levers, having a longitudinally slot­
ted base in which the pinch bar lever is pivoted, the 
hand lever being pivoted in the slot of the base piece, 
whereby cars w ith heavy loads can be started more 
readily than can be done with pinch bars of ordinary 
construction. 

A hose carriage has been patented by 
Messrs. Courad A. Dorr and Edward B. Hill, of Brook­
lyn, N. Y. The hose reel is mounted on wheels, and 
has plIlleys of di fferent d iameters, with endless chains, 
combined with pnlleys carried by the axle of the hose 
carriage, and a sliding clutch, whereby the traction of 
the hose carriage may be utilized for reeling np the 
hose. 

A time stoClk feeder has been patented 
by Mr. Louis Deguenant, of Cour-Cheverny, France. 
The invention consists in a box or feed receptacle divid­
ed into one or more compartments, with discharge vents 
and gates or valves, and mechanism actuated by clock, 
work for operating them, whereby food, water, etc. ,  
m a y  be antomatically distributed to stock a n d  other 
animals at the proper time. 

A corn bined shutter bower and fastener 
has been patented by Messrs. David Conner, of Groton, 
Conn., and Frederick A. S.  Perry, of New York city. It 
has a vertically movable bolt or latch secured to the in­
ner side of a shutter,'and a secnring plate provided with 
a series of notches or openings, arranged in the arc of a 

is also a spring of peculiar form for connecting the eye­
glasses. 

A door bell has been patented by Mr. 
Frederick Sanderson, of Chicago, Ill. It is a simple and 
cheap device, intended fo r a mechanical imitation of an 
electric bell, both in sound and appear�nce, the bell be­
ing operated by a push button and without the use of a 
winding spring, a series of vibrations being communi­
cated to the hammer of the bell by a single push of the 
button. • 

A hot water apparatus has been patent­
ed by Mr. Sam. F. Collins, of Binghamton, N. Y. This 
invention relates to attachments for boilers from which 
freqnent draughts of hot water have .to he taken, and in 
which it is desirable to keep the water at a uniform or a 
given temperature, aud provides novel means for 
automatically regulating the heat of the water in the 
boiler, either above or below the boiling point. 

A buttoner has been patented by Mr. 
Charles E. Cookerly, of Kansas City, Mo. It consists 
of two crossed levers, with eyes at one end for receiving 
the thumb and finger, and at the other end oppositely 
arranged hooks for graspiug the neck of the button, one 
of the levers having a pivoted cap plate for covering the 
button and the hooks, to prevent the button from catch­
ing at the sides of-the button hole. 

A land anchor has been patented by 
Mr. Cyrus C.  Pratt, of Lincoln, Kan. It is an expansi­
ble anchor, adapted to be .inserted iu a cylindrical hole 
bored in the earth , and arranged to expand when the 
tie or rod with which it is connected is drawn, beiug de­
signed to make buildings more secure on their found­
ations, and also to effectively anchor bridges, wharf 
boats, etc. 

. 

A secondary battery has been patented 
by Messrs. Victor Sass and Karl Friederich, of Berlin, 
Germany. The electrodes for accumulators are made 
by heating the ziuc and lead together in equal parts, 
and then heating the composition nntil a complete oxi­
dation of the lead sets in, after which the heated pl iable 
mass is formed into plates, from which the zinc is dis­
solved by the nse of dilute sulphuric acid. 

A camera stand has been patented by 
Mr. John J. Higgins, of New York city. The top is 
formed of two or more hinged parts arranged to fold 
one upon the other, and the legs each consist of an np­
per section formed of parallel bars connected together 
by plates, the lower sectiou beiug pivoted between the 
lower ends of the paral lel bars, and carrying a spring­
acted latch for holding the leg in an extended position, 
with other novel features. 

The placing and manipulating of ma­
rine torpedoes forms the suoject of a patent issned to 
Mr. Charles S.  Aylesworth, of Speegleville, Tex: The 
torpedoes are connected to guide lines passing nnder 
anchored sheaves,- and leading to a point where all are 
connected to a single manipulating line which leads to 
the shore, whereby the torpedoes may be drawn out of 
the way of friendly vessels, and autolI).atically resnme 
their position. 

A tether has been patented by Mr. WH­
liam B. Farrar, of Greensborough, N. C.  From an iron 
stake rlriven into the ground, on which is a sp ring cas­
ing, extends a tether pole, at such angle that it  will rise 
above the stock, and to the outer end of thi s  pole is fas­
tened the tethering rope, to which the stock are tethered, 
the tethering pole moving freely around the post, so that 
in traveling around the rope will not get under thEl feet 
of the stock. 

A wick tube for oil burners has been 
patented by Mr. William H. Wilder, of Gardner, Mass. 
This invention consists of a novel arrangement for the 
support of the spindles of the wick raisers, and an ar­
rangement whereby the intermeshing gears carried by 
the spindles are inclosed aud protected, so that the 
wicks may he uniformly raised throughout their width, 
and the wick tube will not be injuriously affected by 
heat. 

A telegraph transmitter has been pat­
ented by Mr. James W. Shryock, of Trinidad, Col. It 
consists of a series of sliding bars or rotating disks car-
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rying transverse ribs corresponding in width to the dots 
and dashes of characters, a contact spring moved by 
the ribs, and making contacts corresponding in duration 
with their width, combined with the bar of a circuit 
opener and closer, and with other novel feature8, to 
transmit electric signals and characters by a single mo­
tion of the finger for each character. 

A vaginal syringe tip has been patent­
ed by Mr. Charles B. Dickiuson, of Brooklyn, N: Y. It 
is composed of tubes of Eoft rubber npon a socket, the 
whole surrounded by an outer closed tube of soft rnb­
ber, so that it will bend and yield to any excess of pres­
sure. 

NEW BOOKS AND PUBLICATIONS. 

FIRST ANNUAL REPORT OF THE FOREST 
C O MMISSI O N  OF THE STATE OF NEW 
YORK, FOR THE YEAR 1885. Albany, 
1886. Pp. 362. 

This interesting and carefully compiled volume con­
tains a report which was trausmitted to the State Legis­
lature, May 18, 1 886. It shows what i s  being done for 
the preservation of the forests of this State. The 
origin of forest fires is given in some detail, and 
the sad results of these destructive agents are shown 
on a map accompa"ying 'the volume. The tenth 
census of the United States is quoted to show that 
nearly 150,000 acres of woodland were thus destroyed in 
1880. Windfalls, landslides, lumbering, timber steal­
ing, tanning, wood pulp. charcoal burning, iron manu­
facturing, railroad building and operating, are all treated 
of as affecting the question of preservation. The dry­
ing of springs and streams is spoken of, and the views 
of experts on the subject are given. The rules estab­
lished by the commission, as regards fires principally, 
are given in the text. Special agents' reports on the con­
dition of different counties come n ext in order. The 
co-operation of the Adirondack and Catskill gu ides is 
asked for in the furtherance of the objects of the com­
mission. The suggestion is also made that " Arbor 
Day " be made coincident with " Decoration Day," in 
order to secure a nniversal interest in the planting of 
trees. In the body of the work, European methods of 
forest preserving are described. In the appendix are 
given the laws of the State pertaining to the subject in 
question, a very full bibliography of forestry with 
reference to leading libraries of this country, and a list 
of land in the State forest preserve. The work is ably 
compiled, represents much labor, and embodies in­
formation that i t  would be hard to find elsewhere. 

ALUMINUM : ITS HISTORY, OCCURRENCE, 
PROPERTIES, M E TALLURGY, A ND 
ApPLICATIONS, INCLUDING ITS AL­
LOYS. By Joseph W. Richards, A. 
C . ,  Chemist and Practical Metallur­
gist, Member of the Deutsche Chern­
ische Gesellschaft. Illustrated by 16 
engravings. 12mo, 36 pages. Phila­
delphia : Henry Carey Baird & Co. 
Price, $2.50. 

At last a glaring var.uity in English scientific litera­
ture has been filled, and, we may say, very satisfactorily. 
The author states in his preface that h e  has endeavored 
to give every fact of value published in regard to this 
subject, whether i n  English, French, or German. The 
different divisions of the subject are given in the words 
of, lind credited to, the original authorities, such as De­
ville, Woehler, and others, in addition to the author's 
own comments_ The orner of treatment adopted is 
logical and convenient, commencing with the history 
of the subject, next describing the occurrence of alumi­
num-bearing minerals, after this the properties, physi­
cal and chemical, of the metal, and then its metall urgy_ 
We notice that the chapter on sodium, altogether inter­
j ected as subsidiary to the main subject, is  very com­
plete and of much value_ Especially interesting will be 
found the part entitled " Reduction of Aluminum by 
Other Agents than Sodium," in which, for instance, we 
fiud eleven pages devoted to Cowles' process, and 
seven pages to reduction by .zinc. In conclusion, we 
would remark that, while here aud there a point might 
be raised as to the homogeneity of a chapter, yet we 
can suggest no fact bearing on aluminum which has 
been omitted from the book. 

GEOLOGICAL SURVEY O Il' ALABAMA. On 
the Warrior Coal Field. Eugene 
Allen S mith,  Ph. D . ,  State Geologist. 
Henry McCalley, A. M. ,  C., and M. E . ,  
chen::ist a n d  assistant geologist. Pp. 
571 . Montgomery, Alabama, 1886. 

This is an exhanstive report on these extensive coal 
fields, of special interest at the pre.ent day, when 
Alabama is so rapidly coming to the front as an iron­
producing State. Exact details as to thickness and dis­
position of varions seams at various localities make up 
the bulk of the work. At the end an extensive collection 
of proximate analyses of over eighty specimens of coal 
are given. Some are of really surprising purity, others 
are of a low grade. Other analyses of fire clays, slates, 
clay, iron, stones, and millstone rock are also given . 
The geologi cal details, re-enforced by the analyses,make 
the work of great val ue in the economic sense, as indi­
cating the probable quantity and qnality of coal in any 
given locality. 

THE TRIBUNE BOOK OF OPEN AIR 
SPORTS. Illustrated. Pp. 500. New 
York, 1886_ 

In this work all the leaaing outdoor recreations are 
treated (of, by special writers and experts on the sub­
jectl!. Seventeen sectious are included, and in them 
fifteen sports, such as rowing, yachting, running, and 
archery, are described. Anecdotes relating to the dif­
ferent subjects, and the records of amateurs and pro­
fessionals,  are included. The opening chapter is by 
William Blaikie, on " Why we Want to be Strong." The 
names of George Goldie, Thomas Clapham, David 
Kirby, W. S.  Rossiter, and Charles E .  Emery, who 
figure as contributors, givp- an idea of the quality of 
the writers. A very acceptable chapter on useful facts, 
such as  the treatment of accidents, fording of streams, 
care of the eyes, and the like, closes the work. It is 
provided with an index. It is given as II premium to 
subscribers to the New York Tribune. 
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The charge for InsertilYfl under this head is 0ruJ Dollar 

a line lor each insertion ; abmtt eigki words to a line. 
Advertisements must be 'received at publication office 
as early as Thursday morning to a'fY{Jf!ar in next issue. 

Prof. Vose. in the preface to his .. Manual for Rail. 
road,lEngineer8." says that Trautwine's " Civil Nngineer's 
Pocketbook , �  i s  . ,  beyond all question the best practical 
manual for the engineer that has ever appeared."  See 
nlso Trautwine's " Railroad Curves H and " Earthwork." 

An Irishman's Bull, 

Steam Hammers. Improved Hydraulic Jacks, and Tnbe 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 l!JmerSlYfl's l886 � Book of snperior saws, with 
Supplement. sent free to all Sawyers and Lumbermen. 
Address Emerson. Smith & Co., Limited, Beaver Falls, 
Pa . •  U. S. A. 

Safety Elevators. steam and belt power ; qnick and 
smooth. D. Frisbie & Co., 112 Liberty St •• New York. 

" How to Keep Boilers Clean . "  Send your address 
for free 88 page book. Jas. C. Hotchki ss. 93 John St . •  N. Y. 

Snpplement Catalogue.-Persons In pursnit of infor· 
matton of any special engineering, mechanical. or scien� 
ti1lc subject. can have catalogue of contents of the SCI· 
ENTI FIC AMERICAN SUPPLEMl!l,..T sent to them free. 
The SUPPLEMENT contains lengthy articles embraCing 
the whole range of engineering, mechaniCS, and physical 

(8) T. N. O. desires (1) a receipt for a var· 
nish for brass. A. An excellent brass lacquer consists 
of 8 ounces shellac, 2 ounces sandarac, 2 onnces 
annotto. � ounce dragon's blood resin. 1 gallon spirits 
of wine. The article to be lacquered shonld be heated 
slightly, and the lacquer applied by means of a soft 
camel's hair brush. 2. A cheap. simple method for 
generating hydrogen gases for inflating toy bal loons ? 
A. Fill a bottle abont one·qnarter fnll with zinc turn· 
ings, then ponr water half way np the bottle and add 
a few drops of snlphuric acid. Fill the opening of 
this bottle with a cork through which a glass tube is 
made to pas s. The generated hydrogen will escape 
up the tuhe, and then can be collected in the balloon. 

(9) B. A. H .  asks (1) directions for mak· 

engine. but to control i t  by shortening or lengthening 
the cut·Off by the stroke of the valve. You are right. 

(18) W. M. S. desires a recipe for a quick 
drying varnish. A. Use the following : Pulverize 1 
ou nce sandarac. 74 ounce mastic. � ounce elemi. dis· 
solving them in y. ounce Venice turpentine, and add­
ing to it a solution of 4 0nnces shellac and 3 ounces oil 
of lavender in 12 ounces alcohol. 

(19) B. G. asks : How long will it take 
for a tap on the telegraph wire to go around the worl d ?  
A. On a good land telegraph l ine of length eqnal t o  
t h e  circumference of the earth. about one second would 
be needed. Ocean cables would considerably increase 
this, even to several seconds. We are surro unded by difficulties and dangers, said Pat, 

from the cradle to the grave, and the only wonder is 
that we ever live long enough after 1eaving tbe one to 
reach the o ther. The greatest danger lies in allowing 
the seeds of disease to b e  sown in our system. If you 
feel dull and drowsy, have frequenL headaches. ball. taste 
t n  mouth, coated Longue, poor appetite, you are su1fer� 
lng fro m a torpid liver. Take Dr. Pierce's •• G olden 
Medical Discovery , t  if you would destroy those seeds 
and avoid rea ping a harvest of su.lfering and death. 

science. Address Munn & Co . .  Publishers, New York. ing wax moulds for monlding plaster centers for (20) J. H. M. asks : Will you please in· 
form me what combination of metals,  spirits, or 
chemicals is  the most and quickest, or most sensi· 
tive to heat and cold as to expansion or contraction. that 
would act on the principal of the thermometer? A. The 
qnestion is too indefinite for answer. The expansion 
of a gas is. in general terms, the most sensitive indicator 
of heat. 

Magic Lanterns and Stereopticons of all kinds and ceilings. A. Plaster centers are monlded in plas· 
prices. Views illustrating every subject for public ex· ter moulds. oiled with linseed oil. In making an 
hibitions. Sunday schools, colleges. and home entertain. original design. you may use beeswax and Whiting 
ment. 136 page illustrated catalogue free. McAllister, melted with Ii few drops of oil to soften, so that 
Manufacturing OptiCian, 49 Nassau St., New York. i t  may be worke d .  Clay is also nsed for designing 

Timber Gaining Machine. All kinds Wood Work. patterns ; oil the clay pattern before pouring on the plas· 

First class tool maker wanted. B. W. Payne & Sons. ing Machinery. C. B.  Rogers & Co .• Norwich. Conn. tel' of Paris. 2. What thickness would a cast iro�ox 
Elmira. N.  Y. 

El.ctroplating Machines and Outjit8. 
Referring to the patent decisions in our favor in the 
English co urts, mentioned in the issue of this paper of 
Dec. 4, and with a view of removing further inducements 
for infringements of our patents. we have so far per fect� 
ed our I I  Little Wond"." or $100 macbine. that we can 
guarantee greater results than nave ever b een obtained 
at anything like the price. Pl ease send for cl't:tlogue. 
Hanson, Van Winkle & Co . •  Newark. N .. J. 

Astronomical Telescopes. from 6" to largest size. Ob- 6 inches by 6 inches inside have to lJe made to hold 330° 
servatory Domes. all sizes. Warner & Swasey, Cleve· of steam heat ? A. 330° heat in steam is equivalent to 
land. O. 1 90 pounds pressure ; yonr box • .if a cnbe. should have 

Split Pulleys at low prices. and of same strength and the inside corners rounded, and be about %: inch 
appearance as Whole Pulleys. Yocom & Son's Shafting thick for safety. 

(21) W. L. asks : In reference to the 
dynamo descrilJed in SUPPLl!lMl!lNT, No. 161.  what dif· 
ference will there be in the current, if  the space between 
the armatnre and field magnets is  one·sixteenth inch or 
a little over?  A. A clearance of one·sixteenth inch is 

Wanted-To manufacture on royalty patented arti· 
c les capable of being made in tin or other light metals. 
Reardon & Ennis, 311 River Street, Troy, N. Y. 

Territorial rights in thoronghly testea process for 
making stone. brick. and marble. Strongest testimonials. 
More than five years ' test in Chi cago. Baltimore. and 
elsewhere. I mmense profits. Address 'Veems Stone and 
Marb le Co . •  184 Dearborn S t  . •  Chicago, III. 

Link Belt ing and Wheels. Link Belt M. Co . •  Chicago. 

Boilers for sale .-Excel/ent. Rebuilt, Second-hand. 
Plain I'ubular, Horizontal Boiler •• 

One 100 H. P .. 5' x 18' , 3" tubes, $650. 
Two 80 H. P.,  0' x 17'. 3" tubes. each.  $550. 
'1'wo 75 H. P.,  4M' x 161, 3" tubes. each. $625. 
Two 60 H. P., 4�' x 15' ,  3" tubes, each, $400. 
Three 50 H. P .. 4' x 161, 3" tubes, each, $300. $325. and 

$350. 
F'our 45 H. P .. 4' x 16'. 3" tubes. $275, $300, $325, and $350. 
One 40 H. P., 41 x 13'. $275. 
One 80 H. P., $250. 

V mical Boilers. 
Three 150 H. P ..  Corliss. 2" tubes. each $500 • . 
Three 125 H. P . •  2" snbmerged tubes. each, $575. 
One 100 H. P., '1/1 tubes. $550. 
One 00 H. P .• 2)(" tubes, $400. 
One 25 H. P • •  2)(" tubes. $800. 

Locomotive. li'ire Boa; PattM'n. 

Three 100 H. P., 4" tubes, $500; $550. and $600. 
Three 90 H. P .• 311 tubes, $650. $700. and $700. 
J!.""ive SO H. P., 2"  tubes, $600 each. 
One 50 H. P .. S" tubes. $5i5. 

Engines and boilers, portable and stationar y , wood­
working and general machinery. Send for estimates, 
stating exactly what you want. W .  E. Drew, agent t!. C. 
��orsaith Mach. Co., Man chester. N. H.  

The Railroad Gazette, handsomely illnstrated. pub. 
l i shed weekly. at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Friction Clutches from $2.2.� on. J. C. Blevney, New· 
ark. N. J. 

Protection for Watches. 
Anti-malitnetic shields-an absolute protection from all 
electric and magnetic influences. Can b e  applied to any 
watch. Experimental exhibition and explanation at 
.. A nti·Magnetic Shield & Watch Case Co . •  " 18 John St . •  
New York. F. S. Giles.  Agt . •  or Giles Bro. & Co., ChIcago, 
where full assortment of Anti·Magnetic Watches can 
be had. Send for full descriptive circular. 

Concrete patents for sale. E.  L. Ransome, S. F., Cal. 
Woodworking Machinery of all kinds. The Bentel & 

Margedant Co., 116 Fourth St .• Hamilton. O. 
Guild & Garrison's Steam Pump Works, Brooklyn. 

N. Y. Pumps for liquids. air, and gases. New catalollne 
now ready. 

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

Presses & Dies. Ferracute Mach. Co . •  Bridgeton. N. J. 

Works, Drinker St.. Philadelphia, Pa. 
Send for catalogue of Scientific Books for sale by 

Munn & Co .. 361 Broadway, N. Y. Free on application. 

IDNTS TO CORRESPONDENTS. 

NalDes and A ddress mnst accompany all letters. 
or no attention will he paid thereto. This is for our 
informat!on. and not for publication. 

Referellces to former articles or answers shonld 
give date of paper and pa�e or number of question. 

Inq lI irle!l not answered III reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research. and. 
thongh we endeavor to reply to all. either by letter 
or in this department. each mnst take his turn. 

Sp ecial W ritten I n forlDati o ll on matters of 
personal rather than general interest oannot be 
expected without remuneration. 

Scientific AlDerlcall SIlI'plelD ellt!l referred 
to may be had at the office. Price 10 cents each. 

.Books referred t o  promptly supplied on receipt of 
price. • 

Mlneral !l sent for examination should be distinctly 
marked or labeled. 

(1) E. E. C. asks if a person weighs any 
more after eating a hearty meal than before, and is it 
the same with drinking as with eating? A. Immedi· 
ately after eating or drinking . a person weighs more 
than before it. 

(2) H. M. W. asks under what pressure 
gas for illuminating purposes is usually kept in the 
city mains. Also whether such gas is wastefnlly solu· 
ble in water if the two are in j uxtaposition. A. The 
pressure of illuminating gas in street mains varies from 
1 to 4 inches of water. It is not wastefully solnble in 
water. 

(3) J. H. B. says : In a life of the Em· 
press Josephine I have recently read. it is stated that 
on the 9th of November, 1799, the President of the Di· 
rectory and guests were snrprised by receiving " a tele· 
graphic announcement that Bonaparte had that day 
landed at Frejns." Was not that date prior to the use 
of the telegraph? A. The telegraph then used was the 
semaphore. or visnal telegraph. Posts or spires on 
which were movable arms were employed to convey 
intelligence. 

(4) W. B. writes : I have some bone 
black from which I wish to make a porous receptacle 
for the absorption of gases. I wish to m ake it  as 
porous as is consistent with durability. What sub · 
stance shall I use to make it adhesive. and in what pro· 
portion? Can this substance be baked out in a com' 
mon oven. or will it require greater heat ? A. Mix the 
bone black to a thick stiff paste with molasses and 
water, or with coal tar. Then. after shaping, it must 
be baked at a red heat. This can be done in a good 
flre by inclosing it in a vessel and covering it with 
charcoal or sand. An ordinary flower pot might answer 
as containing vessel for baking at home. 

(5) X. Y. Z. asks : 1. Where can I find Nickel Plating. -Sol e manufactnrers cast nickel an· 
odes, pure nickel salts, polishing compositions, etc. $100 
"IAttle Wonc.ler." A perfect Electro Plating Machine. a good account of the isolation of flnorine. recently 
Sole manufacturers of the new Dip Lacquer Kristalin e .  hinted at in Nature ! A. See the Ohemwal News, cur· 
Complete out1lt for plating. etc. Hanson. Van Winkle & rent volume, pp. 36 and 51. The original papers ap­
Co . •  Newark. N. J .. and 92 and 9! Liberty St . •  New York. peared in the Oompt6s Rendu8 of the French Academy 

Iron Planer. Lathe. Drill. and other machine tools of of Science. 2. Have or have not diamonds been made 
modern design. New Haven Mfg. Co . •  New Haven. Conn. in the laboratory ? A. See the information on this sub· 

Wrinkles and Recipes. Compiled from the SCIl!lNTI. ject in SCIENTIFIC AMERICAN SUPPLl!lMl!lNT. Nos. 216 

F l clAMERICA.�. A collection of practical suggestions. and 218. 3. What is the present accepted numher of 
processes, and directions. for the MechaniC. Engineer. elements ? A. Sheppard's  Chemistry (1886) gives sixty· 
�'armer . and Housekeeper. With a Color Tempering eight, bnt there are several elements since claimed to 
Scale, and numerous wood engravings. Revised by Prof. he isolated, whose existence is not altogether accepted. 
Thurston and Vander Weyde. and Engineers Buel and 4. The highest temperature obtained by the electric 
Rose. 12mo. cloth. '2.00. Ji'or sale by Munn & Co ., 361 arc? Also by combustion ? A. By combustion, practi 
Broadway. New York. cally between 2,000° and 2.5000 Centigrade. By the 

Curtis Pressure Regulator and Steam Trap. See p. 142. electric arc, nndetermined.  bnt far higher. 5. How 
Iron and Steel Wire. Wire Rope. Wire Rope Tram · many prodncts have' been obtained from the distillation 

ways. Trenton Iron Company, Trenton. N. J. of coal, in making illnminating gas ? A. Their name 
Best Automatic Planer Knife Grinders. Pat. Face Plate is  l egion. See article on gas, by Professor C. F. Chand· 

Chuck Jaws. Am. Twist DriH Co., Laconia, N. H .  ler, in Johnson's Cyclopedia. 
Iron, Steel. and Copper Drop Forgings of every de· (6) C. E. McO. asks what size of cotton· 

scription. Billings & Spencer Co . •  Hartford. Conn. • covered cop;>er wire he mnst use on magnet in short 
We are sole mannfactnrers of the Fibrous Asbestos circnit to get greatest drawing power. with one or 

Removabl e Pipe and Boiler Coverings. We make pure two cells gravity battery. A. The size of wire to be 
asbestos Iroods of all kinds. The Chalmers·Spence Co. sed on electro·magnets depends npon the size of the 
419 East 8th Street, New York, magnet covers. We shonld recommend No. 16 or 18 

Chucks-over 100 different kinds and sizes in stock. wire as probably adapted to your wants. 
SpeCials made to order. Cushman Chuck Co • •  Hartforcl,Ct. (7) G. F. E. asks how to prepare a solu· 

If an invention has not been patented in - the United tion for copper electro.plating. also if one " crowfoot " States for more than one year. it may still .be patented in 
Canada. Cost for Canadian patent. $40. Various ot.her battery has power enongh for experimental work. A. 

foreign patents may also be Obtained. For instructions For copper plating. a solntion of sulphate of copper is 
address l\lunn & Co . •  SCIl!lNTIFIC AMERICAN patent reqnired , obtained by dissolving blue vitriol in water. 
agency, 361 Broadway. New York. ' One crowfoot battery will answer for experimenting. 

(10) A. S .-We know of no iron cement r.ot too much for efficient working. 

made as you describe. A strong, apparently welding 
cement may be made .as follows : Take equal parts of 
flour snlphur and dry white lead with one·sixth part 
of borax ; incorporate thoroughly in a mortar. When 
used, add to as mnch as you require for immediate 
use, sulphnric acid jnst enough to make a paste. 
which spread thinly on the surface and press them to­
gether with clamps. In 4 or 5 days the joint wil l be 
strong. and appear as if welded. 

(11) W. P. J. asks why a loose pulley 
of certain size, or a wheel snch as is  nsed on a band 
saw machine. shakes when running a certain speed. 
whereas if the speed is decreased or increased the vibra· 
tion ceases. A. The canse is the synchronism between 
the time of revolution of the wheel and the vibration of 
the band saw. At the speed in which they correspond.  
the vibration of the band is increased. This phenome· 
non often takes place with belting. sometimes extend· 
ing to the floors and the buil ding. We know of a 
case where at a certain speed of the engine the walls 
of a buildmg shake. 

(12) J. C. V:asks : 1. How can I restore 
'the polish on opals blnrred and scratched by wear ? A. 
By rubbing with oxide of tin or pntty powder on a 
piece of chamois sldn. wet ; flnish with refined chalk. 
also on chamois skin, wet, then wash the opal with a 
soft brush and water. With a l i ttle care this mlly be 
done withont taking it from the setting. 2. How can 
the original white color of silver filigree j ewelry be re· 
stored when tarnished by wear or shop worn ? A. First 
wash the articles in a solution of I flnid ounce of liqnid 
potassa in 20 of water. rinse, and then immerse in a 
mixtnre of salt 1 part. alum 1 part. saltpeter 2 parts. 
dissolved in 4 parts water. Let theni remain for five 
minutes. Wash in cold water. and dry with chamois 
leather. 3.(Is Lhere any metal that is oppositely affected 
from steel by heat ? In other words. is there any metal 
that contracts from the same cause that steel expands, 
or are there any two metals that are oppositely affected 
by heat and cold ? A. No . 4. Does glass expand and 
contract enongh in hot and cold weather to materially 
affect a glas& pendnlum ? A. Glass expands less than 
any metals by heat, bnt is not as good as dry lance· 
wood. varnished with shellac, for pendnlnms. 

(13) H. E. T. asks if there is anything 
that can be practically n8ed as a snbstitnte for eggs in 
plnm pnddings, etc. ,  and where it can be obtained. or 
how made. A. There are varions so·called egg pow· 
ders in the' market, but they are of no great value. and 
we ': know of no satisfactory substitute for eggs. An 
old fashioned receipt for plnm pndding without eggs 
is a cnpfnl each of suet. flour. sngar, raisins, currants, 
one·half cupful of citron, with Apices, and then add 
j ust enough milk to make 1 it of the consistency of 
cake. Finally add two teaspoonfuls of baking powder 
and boil for three hours. 

(22) W. H. N. asks : What is the dif· 
ference between the composition of the wind and the 
atmosphere ? A.  There i s  no difference in the compo· 
sition ; wind is atmosphere in motion. 

TO INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred thousand applications for pa­
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the secnring of patents, either at home or 
abroad. are invited to write to this office for prices, 
which are low. i n  accordan ce with the times and OUf ex­
tensive facilities for con ducting the bUsiness. A ddress 
MUNN & CO . •  office SCIENTIFIC AM ERICAN, 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
For which L etters Patent of' the 

United States were Granted, 

December 21, 1886, 
AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 

Adding machine, A. E. Hix . . . . . . . . . . . . . . . . . . . . . . . . . .  SM,7S9 
Air and other gase!!, device for COOling the cyl-

inders of compressors for, W. D. May . . . . . . . . . . 354,563 
Amal�amator. E. J. Rowe et al . • • •  o • • • • • • • • • • •  o • • • • •  354,809 
Animal trap, S. Dennis . . . • . . . . . . . . . . . . . . . . . . . .  � " ' . • •  854,599 
Annuneiator and alarm signal. J.  W. Frost . . . . . . . .  354.856 
Axle coupling. E. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . 3[.4.820 
Bag. See Mail bag. 
Bag catch. G. Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.498 
Bait, spoon. J. B. McHarg . . . . . . . . . . . . . . . . . . . . . . . . . . . . il54.i21 
Bar. See Tamping bar. 
Barrel bodIes, manufacturing sheet metal. E. 

Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351 ,5i3 
Barrel machine. sheet metal. Norton & Hodgson ,  

354,568. 354.5r.n 
Barrel, sheet metal. E. Norton . . . . . . . . . . . . . . . . . . . . . .  354.5 ; 2  
Barrel. ventilated, I .  A. Kerr . . . . . . . . . . . . . . . . . . . . . . . . 354,7UU 
Barrels, machine for making sheet metal. Norton 

& Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.570 
Basket, Lawson & Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.713 
Basket. folding spon"e, D. A .  Gabay . . . . . . . . . . . . . . . .  3M,697 
Bearing, anti-friction. Haynes, Jr., & Schaaf . . . . . . :iM.6.3S 
Bearing for shafts, C. T. Porter . . . . . . . . . . . . . . . . . . . .  354,582 
Bed heater. C. E. Bell . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . 354.764 
Bedstead, folding, J.  M. Montgomery, Jr . . . . . . . . . .  354,729 
Belt gearing, B. �'. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.849 
Belt til(htener. C. G. Lott . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.'lI.836 
Bi cycle, A. A. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.535 

(14j H. B. B. -Either a solution of Bicycle, G. D. Ferris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,777 
cnpric oxide, i. e .• black oxide of copper, dissol ved in Board. See Ironing board. 
aqua ammonia. or an ammoniacal solution of basic Boat lowering apparatus. E. M uhl . .  . . . . . . . . . . . . . . . .  354.869 
cupric Isulphate. possesses the property of dissolving Boiler. See Steam boiler. Water gauge boiler. 
cellulose. This solvent power increases with t.he Boiler cleaner, electro·magnetic. G. W. Hart . .  . . . .  354.637 

amonnt of copper in the solntion. We would advise Boiler furnace. M. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . 35i,754 
h I ti d b Boiler water cleaner, J. W. Hyatt . . . . . . . . . . . . . . . . . . . 354,864 you to have t e so u on ma e np y some competent Boilers, purifying water for steam. W. Friede . . .  ; .  354.855 

druggist. Bone. horn, etc . •  device for cutting, carving, and 
(15) C, M, K. writes : I have a piece of 1Iuting. J. Sweeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,876 

furniture on which is what appears to be a very fine ���� �: :��:'i:'��� :��i
i��.

r:::::::::::::::::::: .... :: �:: piece of inlaid work. hut on close examination I find Boots and shoes, nail setting machine for. W. E'. 
that the inlaid work is first sawed out and then put Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,878 
into some kind of black wax. and all polished. which Box. See Paper box. 
presents a very fine appearance. How is the work Box making machine, M. D. Knowlton . . . . . . . . . . . . .  354.81',(1 
done ? A. TlW inlaid work is sawed onto as yon say. and Bracelet. S. D. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.716 
then attached to the work by means of glue;  the wax Brake. See Car brake. Wagon brake. 
nsed is ordinary sealing wax carefully applied to the Brake shoe, J. Meehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354 .724 

interstices with a hot tool. The secret of the work lies Bridge. street, J.  O·Donnell . . . . . . . . . . . . . . . . . . . . . . . . . 354,652 

in the skillful application of the wax and in the sub. Broeder, H. J. Hail'ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.549 
Broom corn tabler. W. M. & L. N. Bowman . . . . . . . . 3M.1l22 

sequent finishing. Brush. hair or other. J .  Raper et aL. . . . . . . . . . . . . . . . . 354.58.; 
(16) W .  D. G. asks if there is any prac- Br ush . reservoir blacking. J.  T. Gaige . . . . . . . . . . . . . . 354 ,515 

tical way of making chain with the links solid. or with. Buckle. W. W. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  351 ,528 

out ,,-elds or soldered joints. A. Solid link chain is now 
Buildi:Ggs, instrument for plumbing the eorners 

of, W. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,'4.5:12 
made by malleable iron works for special pnrp oses by Bung, M. G. G illette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.8ii! 1  
casting. It Is not as strong as welded test chain, but Bustie, E. B. Cady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354;f�2 
answers for special purposes. We know of no way of Button fast ener. F. H. Richards . . . . . . . . . . . . . . . . . . . .  354.585 
completing a wronght Iron chain withont welding. Button. sleeve. A. McKenzie . . . . . . . . . . . . . . . . . . . . . . .  354,, 2;1 
Every other l inl, may be made sol id in a drop press. Buttons, manufacture of. O. T. Smith . . . . . . . . . . . . . .  354,662 

See SUPPLl!lMENT, No. 569. for mformation about chain Can nuzzle, R. Marsh . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . .  354,561 

casting. Car brake and wheel dresser. J. Meehan . . . . . . . . . • . .  354,'i25 
Car coupling • •  r. Bersch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,677 

(17) O. G. writes : Where a locomotive Car coupling. D. L. Ervin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.i74 
engine is rnnning at the rate of say 50 miles an�honr. is Car cOUPI�ng, H. Hadd: c: . . . . . . . . - . . . . . . . . . . . . . . . . . . .  �.636 
not the valve cut off by link motion so it does not Car couphng. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.553 
travel whole length of its stroke ? A. The valve travels Car coupling, E. K. Opheim . . . . . . . . . . . . . . . . . . . . . . . . .. ; �,575 

. . . . . . Car heater, Johnson & Bllerkel . . . . . . . . . . . . . . . . . . . . . .  354 ,640 
accordmg to the pOSItIOn of the Imk shde, WhICh go, ·  I Car seat a n d  berth, E .  A .  Stanley . . . . . . . . . . . . . . . . . . . . 354.812 
ems the throw of the valve. and also the ClIt·off. This Car. stock, R. E. Ismond . . . . . . . . . . . . . . . . . .  . . . . . . . . .  354.552 
is entirely nnder the control of the engineer throngh the Cars. pilot and guard for raHway, G. W. J"rench . . . 354.8.11 

link lever. and has nothing to do with the speed of the Carburetor, W. H. O ·Connor . . . . . . . . . . . . . . . . . . . . . . . .  354,574 
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Cart, road, E. Moles . . . . . • • . . . • • . • • . • • . . • • • • • . . . • • • • . .  354,728 Knife blade attachment for slate frame., J .  
Cart, slag, A .  Werner . . . . . . . . • . . . • . • • . • • • • • • • . • • • • • . . .  354,670 Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 354,544 
Case. See Egg case. Show case. Ladder, extension. J. Potter . . . . . • . . . . . . . . • . . . . . . . . . .  354.612 
Cash register, W. Koch . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  354,867 Ladder, fire, J. L. Poinsett . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.Ii:�' 
Casting chains, mould for, W. Penman . . . . . . . . . . . . . 854,782 Lamp. electric. H. R. Boissier . . . . . . . . . . . . . . . . . . . . . . .  3M,S:m 
Casting type wheels, mould for, E. L. Tarbox . . . . . .  354,5t'6 Lamp. electric. C. D. Jenney . . . . . . . . . . . . . . . . . . . . . . . .  354,639 
Casting wheels, would for. J. W. McGlll . . . . . . . . . . . . 354,720 I,amp. incandescent , A. S. Hickley . . . . . . . . . . . . . . . . . .  354,788 
Chair. See Reciprocating chair. Lamps, c ut-out for electric arc, W. C. Walter . • ; . . .  364.841 
Chopper. See Cotton chopper. Lantern. G. C. Dressel . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,629 
Chuck for broom barrels, J. H. Dakin . . . . . . . . . . . . . .  354,540 I,athe head, F. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . 354.7a7 
Clapboards. adjustllble gauge 10r .upporting. Lathe, turning. W. A. Rogers . . . . . . . . . . . . . . . . . . . . . . . 354.740 

Brand &; Vollrath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.630 Lathe. watchmaker's, J.  Hun ter . . . . . . . . . . . . . . . . . . . .  354,6[;1 
Cleaner. See Boiler cleaner. Letter copying machine, J. 11\ I�ash . . . .  , . . . . . . . . . . . .  354,794 
Closet. See Water closet. Library record .y.tem. Sunday · s chool. D. W. 
Coaches. step for passenger. M. E. Campany . . . . . .  :;54,769 Nevin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.651 
COffin, O. D. Byers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351.852 Life preserver, W. McCrory . . . . . . . . . . . . . . . . . . . . . . . .  354,645 
COffin, L. K. Smedes . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 354,74g Liquors a.nd purifying water and oil, apparatus 
Coffin handle. H. W. Morgan . . . . . . . . . . . . . . . . . . . . . . . .  354.302 for purifying and aging. S. G. Cabell . . . . . . . . . . . .  354.85.1 
Coloring matter. production of, L. Schad . . . . . . . . . .  354.746 LOCk. See Nnt lock. Oar lock. 
Comfortables from continuoul:I fabric, making, F. Lock, J. R. & S. K. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,526 

L. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,806 Mail bag. H. �'. Gaines . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3M,546 
Compound engine, E. Andrews . . . . . . . . . . . . . . . . • . . . . .  354,828 Mash in distilleries, etc., cooling, W. E. Keyes . . . .  :154,709 

Compound engine. balanced. T. Main . . . . . . . . . . . . .. . 354.644 Mast arm. J. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lM.759 
Cooler. See Water cooler. Mast or tower. J. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . 354.758 
Corset, G. D. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,610 Measuring car wheels. device for. J. J. Cole . . . . . . . . 354.595 
Corset, A. Ottenheimer . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  354,871 Meat tenderer. Borchers & Chamness . . . . . . . . . . . . . .  SM,67� 
Corsets, lacing device for, T. P. Taylor . . . . . . . . . . . . .  3.�,668 Meter. See Water meter. 
Cotton chopper and CUltivator. R. E. Clark . . . . . . . .  354.669 Milk can handle. T. �'. �'eeny . . . . . . . . . . . . . . . . . . . . . . . . 354.630 
Coupling. See Axle cou pling. Car coupling. MOUld. See Ingot mOUld. 

Pipe coupling. Syringe tube coupling. Thill Motion. device for imparting and arresting. W. J. 

coupling. Snider . . . .  . . . . . . . . .  . . . .  . . .  . . . . .  . .  . . . .  . . . . . . .  • . . . . .  354.663 
Crate. folding. A. W. Walker . . . .. . . .. . . . . . . . . . . . . . . . 354,846 Motor, E. B. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 354 .329 
Crate. fruit .  S. G. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'-4,736 Motor. G. Sutro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.667 
Crimping tool, L. L. Rowe . . . . . .. . . . . . . . . .. . . .. . . . ... .  354,657 Mowing machine knife, E. H. S ellers . . . . . . . . . . . . . . .  35",747 
Cultivator. P. P. Mast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,717 Multiple cyl i n der engine. F. Wynne . . . . . . . . . . . . . . . .  354.615 
Cultivator and seeder, C. IJa Dow . . . . • . . • . . . . . . . . . . .  354,556 MUSICal instruments, transposing key ... board for, 
Cutter. See Harvester cutter. M. Philipps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,783 
Damper, stove, E. A. Jackson . . . . . . . . . . . . . . . . . . . . . . .  354,704 Nail machine, wire. H. T. Crepeau . . . . . . . . . . . . . . . . . . 354,628 
Delivery device, automatic. C. H. Rnssell . . . . . . . . . .  354.841 Nail machine •• forging roller for. G. E. Michon . . . . 354,648 
Dental engine. A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.819 NeCktie fastener, G. B. Haines . . . . . . . . . . . . . . . . . . . . . .  3.';4.699 
Dental forceps. E'. G. Hughe . . . . . . . . . . . . . . . . . . . . . . . .  354,863 Nozzle, combined filling an d pouring. E. Norton . . 35-1,571 
Desk. school. G. Munger . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  354.870 Nut lock . �'. �'. ]'Olllk . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 354,696 
Direct-acting engine, H. C. Sergeant . . . . . . . . . . . . . . .  354,660 Nut lock, IJ. B. Lowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854,868 
Door attachment. J. W. Shewmaker . . . . . . . . . . . . . . . .  354,661 Nnt lock. W. C. McLlman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,837 
Door check. H. A. & H. A. House. Jr . . . . . . . . . . . . . .  354.551 Nut lock. E. F. Rea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  354.735 
Dour cbeck. I • .  H. Lempert . . . . . . . . . . . . . ... . . . . . . . . . .  354.559 Nut lock. C. Totten . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,587 
Door hanger, C. F. Pogue . . . . . . . . . . . . . . . . . . . . . . . . . . . BM,808 Oar lock, J. W. Tennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,750 
Door plate, bell pull, and mail receiver, combined, Oil cloth waste, utilizing, W. L. Lance . . . . . . . . .. . . . . 354,711 

M. A. McGlinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :J5!,646 Oil c u p, H .  A. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.845 
Door • •  liding. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,576 Oil from cotton and other .eeds. press for ex-
Drawer pull, M. G. Gillette . . . . . . . . . . . . . . . . . . . . . . . . . . 354,547 pressing, C. Baumgarten . . . . . . . . . . . . . . . . . .. . . . . . . .  354.673 
Drawer sEde. �'. Sabot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,744 Oil. manufactnre of oxidized and .olidified. F. 
Dress trimming, J. Maidhof . . . . . . . . . . . . . . . . . . . . . . . . .  3.'>4,715 Wal ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.755 
Drying apparatus, J. H. Lorimer . . . . . . . . . . . . . . . . • . . .  354,797 Ovens, illuminating device for baker!:!', E. A. C. 
Drying house frame, G. E. Mills . . . . . . . . . . . . . . . . . . . . .  35.f.,7'27 Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . .  354,807 
Drying process, J .  H. Lorimer . . . . . . . . . . . . . . . . . . . . . . .  354,798 Pail bodies, machinery or press for moulding. F. 
Dust pan, M. N. Hemenway . . . . . . . . . . . . . . . . . . . . . . . . . .  354.600 E. Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,708 
Dyelnll wool azodiphenyl blue. C. Lohmann . . . . .. . . 354,7H Pan. See Dust pan. 
Egg beater. J. T. Carley . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  354,684 Paper box. Diemer & Gonon . . . . . . . . . . . . . . . . . . . . . . . . . 354,694 
Egg case. M. Seldel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,659 Paper box. E. I,. Meyer . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 354.726 
Egg preserving cabinet. O.  �'. B urke . . . . . . . . . . . . . . . .  354.826 Paper cutting machine. J .  F. I,a.h . . . . . . . . . . . . . . . . .. 354.641 
Electric circuit closer. J. Geary . . . . . . . . . . . . . . . . . . . .  354.858 Paperhanger's roller. A. M. Rowland . . . . . . . . . . . . . .  354.810 
Electri c lighting. J.  E. H. Gordon . . . . . . . . . . . . . . .. . . . .  354.781 Parlor heatcr and hot air furnace. portable. W. 
ElectriC lighting. system of. J. E. H. Gordon . . . . . .  354.783 Tnrton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.811 
Electric machine and electric motor, dynamo. Pebbling cloth or other web. A. W. Pope . . . . . . . . . . 354.581 

Curtis &; Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,589 Pen holder, fountain. W. W. Stewart . . . . . . . . . . . . . .  354,664 

Electric machine and electric motor, dynamo. Pencil .harpener, S. E. Nutting . . . . . . . . . . . . . . . . .. . . . .  354.804 

Wheeler &; Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,533 Perforating machine. rotary. E. B. Stimpson. Jr . .  354,665 
Electric machine or motor. dynamo, Curtis & Pianoforte damper action, C. Bayer . . . • . . . . . 354.618, 85i,619 

Crocker . . . . . . . . . . . . .. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . 354,5.'l8 Pin. See Safety pin. 
Electric machine regulator. dynamo, J. ll. Irwin . .  3.';4.791 Pinch bar. S. Fetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;54.773 
Electrical distributer. R. H. Mather . . . . . . . . . . . . . . . . 354,606 Pipe coupling. D. M: Levier . . . . . . . . . . . . . . . . . . . . .. . . . 354.500 
Electricity, li"hting railway and other .ignal lan- Pipe fitting •• manufacture of. F. E. Youngs . . . . ... . 354.879 

tern. by. J. E. H. Gordon . . . . . . . . . . . . . . . . . . . . . . . .  354.782 Pipe wrench, McCarty &; Sawhill . . . . . . . . . . . . . . . . . . . .  354.718 
Elevator. 'I.'. Crispin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,854 Planer. buzz. F. H. Clement . . . . . . . . . . . . . . . . . . . . ... . . . 354.773 
Engine. See Compound engine. Dental engine. Plow, C. P. McWane . . . • . . . . . . . . . • . • . . .  � . . . . . . . . • • . . . .  354,f>41 

Multiple-cylinder engine. Portable or traction Plow, C. E. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.-;52 
engine. Pumping engine. Vibrating cylinder Plow. garden. G. L. Roby . . .. . . . . . . . . . . . . . . . . . . . .. . . .  354.739 
engine. Plow handle. adju.table. S. R. Montcalm . . . . . . . . . .  354.609 

Envelope counting, Ppacking, and banding ma- Poke, animal , F. E. Benson . . . . . . . . . . . . . . . . . . . . . . . . . .  354,676 
chine. F. H. Richards . . . . . . . . . . . . . . . . . . . .. . . . . . 354.738 Poke, animal. J. T. McKoy. Jr . . . . . . . . . . . . . . . . . . . . . .  354,608 

Fabric. See Woven fabric. Portable or traction engine. T. A. Long . . . . . . . . . . . . 354.605 
)<'eeder. automatic water. S. F. Gold . . . . . . . . . . . . . .  3.14,780 Power. See Horse power. 
}'ence making machine, F. G ulling . . . . ... . . . . . . . . . . . .  354,861 Power, device for transmitting, T. H. Connelly .. .. 354:,692 
I!'ertilizer distributer, D. B. Burdett . . . . . . . . . . . . . . . .  354,533 Pressing plastic material. machine for, C. S. 
Fifth wheel, B. F. Gorsuch . . . . . . . . . . . . . . . . . . . . . . . . . . 354.784 Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.604 
File, veterinary. J. Alexander . . . . . . . . . . . . . . . . . . . . . . .  354,616 Pressure regulator and cut�o:ff, O. J .  McGann . . . . . . 354.,'i19 
li'ilter and cooler. combined water, J. B. IJong . . . . . SM,7!J5 Printing machine sheet delivery apparatuB, C. 
Fire alarm or thermostat. electric. C. E. Kells. Potter. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.872 

Jr. (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,791 Printing Vignettes. process of and apparatus for. 
Firearm. breech-loading. H. Tolley . . . . . . . . . . . . . . . . .  354,751 E. S. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.534 
Inrearm. magazine, Whitney & Scharf . . . . . . . . . • . . . .  354,757 Pump, B. C. Vanduzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,669 
�'ire extingui.her. chemical. R. A. Bailon . . . . . . . . . .  354.617 Pnmping apparatu., electrical, M. A. & A. Mich-
�'ishing seine. C. R. ·Bartlett . . . . . . . . . . . . . . . . . . . . . . . . .  354,76.� aels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,838 
}4�loor a n d  ceiling, fireproof, J. G. Meyers . . . . . . . . . .  354,565 Pumping engine, E. Andrews . . . . . . . . . . . . . . . . . . . . . . . . aM.822 
�'Iushing tank. periodical . J. E. Boyle . . . . . . . . . . . . . .  354.624 Rai lway cable grip. C. T. Ryland. Jr . . . . . . . . . . . . . . . . 354,873 
}I�rame. See Drying house frame. Hailway construction, cable. Z. P. Boyer . . . . . . . . . . .  854,531 
Fruit jars. clamp for hoiding. T. Kenderdine . . . . . . 354,7Ob Railway. elevated. H. I. Latimer . . . . . . . . . . . . . . . . . . . .  354,558 
li�urnace. See Boiler furnace. RaHway si.anal, G. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . 354,,827 
Furnace door. M. N. Forney . . . . . . . . . . . . . . . . . . . . . . . . .  354,6.1 Railways , electric motor fur. W. H. Knight . . . . . . . . 354,793 
Ga. burner. regenerative. W. S. Mead . . . .. . . . . . . . . .  354.564 Reciprocating chair. M. Keating . . . . . . . . . . . . . . . . . . . . 354.554 

Gas pres.ure regulator, S. A. Beatty . . . . . . . . . . . . . . . .  354.674 Refiector. J. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,760 
Gas regulator. J. Stott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.844 Regi ster. See Cash register. 
Gases, appar1ttus for mixing, E. KortillJ{ . . • . . . . . . . .  S5!.835 Regulator. See Electri c machine regulator. Gas 
Generator. See Vapor fuel generator. pressure regulator. Gas regulator. 
Grading machine, J .  C. Sage . . . . . . . . . . . . . . . . . . . . . . . . . 354,745 Roller. See Paperhanger's roller. 
Grain binder. A. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'»,813 Rule. pocket, W. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,865 
Grate. G. A. Hagemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.735 Ruler and paper cutter. combined, A. R. McDon-
Grate. fire. W. Newburn . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  35!,5(,"7 aid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.54,800 
Griddle. 1<'; T,. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,69 1 Sad iron. A.ll'. Chable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.635 
Grinding and poli.h ing machine. W. R. Dickson . .  354.627 Safe bol t work. antomatic. T. M. Brintnall . . . . . . . . .  354.681 
Grinding wheels, guard for tool. U. Eberhardt . . .  354,543 Safety pin. A. M. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.830 
Grindstones. tool holder for, H. Cleary . . . . . . . . . . . .. 354.690 Sash cord fastener. O. Beebe . . . . . . . . . . . . . . . . . . . . . . . .  &'>4.620 

Harne, W. E. Dippert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.628 Sash holder. J .  P. Hendrick . .. .. . . . . . . . . . . . . . . . ... . . .  354.550 
Hand rest. J. F. Lash . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  354,712 Saw setting and sharpening mach ine. J. P.·Cobb . .  i!51.691 
Handle. See Coffin handle. Milk can handle. Sawing machine. circular, I. V. Roy . . . . . . . . . . . . . .. .  354.811 

Plow handle. Scraper. J. Hocking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.862 
Hanger. See Door hanger. Screw machine, metal, H. K. Jones . . . . . . . . . . . . . . . . . 354,600 
Harrow, G. F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,772 Seaming machine for sheet metal, C. Puddefoot . .  351,651 
Harrow. D. B. Hoisington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,790 Seat . See Adju.table seat. Car seat. Shingling 
Harrow, sprIng tooth, C. La Dow . . . . . . . . . . . . . . .. . . . 854.557 seat. 
Harvester cutter. G. C. Hatch . . . . . . . . . . . . . . . . . . . . . . . 3.'>1.786 Separator. See Steam, water. and dirt separator. 
Harvesters, raising and lowering device for, J. SeweraJle sYstem. J. H. Clark . . . . . . . . . . . . . . . . . . . . . . .  351,688 

P. Bullock . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . .  354.825 Sewing machine. Willcox &. Gibbs . . . . . . . . . . . . . . . . .  :lI!4.589 
Heater. See Bed heater. Car heater. Hot air Sewing machine feed mechanl.m. Willcox &; 

fireplace beater. Parlor heater. Gibbs . . . .. . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 354.590 
Heel nailing machine. �'.  F. Raymond. 2d .. . . . . . . .  354.655 Sewing macnine ruffiing attacnment. W. R. Par-
Helmet . ... fety. Runge &; St.ude . . . . . . . . . . . . . . . . . . . . . .  354.658 sons . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 354,577 
Holder. See Pen holder. Sash bolder. Sewing on buttons. method of, A. A. BroWll . . . . • . 354.532 
Holder for rings. bracelets. etc . •  J. McConahy .. . . . 354.799 Sextant. R. Hutchins . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,tr.J'J 
Horse power. C. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1154,842 I Shlnglmg .eat. C. B. Hue.tls . . . .. . . . . . . . . . . . . . . . . . . . 351.7re 
Hot air fireplace heater. W. A. French . . . . . . . ... . . .  3f>I.63'l I Shoes. lace fa.tening for. C. A. Bnlllvan . . .. . . . . ... . 354,874 
Ice machine. T. L. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . 304.734 \ Shoe or boot. C. H Fretz . . . . . . . . . . . . . . . . . .. .. . . .. . . . . 354.832 
Indicator. See Station indicator. Show case. W. S. Grove . . . . . . . . . . . .. . . .. . ... . . .. .. . .. 354.635 
Ingot mould. J. Snboid . . . . . . . . . . . . . . . . . . . . . .  354.7U to 354.743 \ S�utt1e fastener. G. D. Paul . . . . . . . . . . . . . . . . . . . . . . . . .  3M.6S3 
Iron. See Sad irOll. S.gn, J. O .  Belknap . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  , . . . . . . 354,621 
Ironing board. J. H. Cable . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,768 Signal. Trude &; (looI0¥ . . . . . . . . . . . .. . . .. . . . . . . .. . ... . . 354-816 
IrontnJil' board, J . C. Near . . . . . . . . . . . . . . . . . . . . . . . .... . .  354..566 I Siphon, 8u'tomatic, E. A \mond . . . . .. . . . . . . . . . . . . . . . .  3M.591 
Ironing table, D. C. Woodward . . . .. . . . . . . . . . . . . . .. . . !l54.ti21 \ Siphon for beer. etc •• �'. He.vman . . . . . . ... . . . . . . ... . .  1154.757 
Ironing table, skirt, R. Long . . . . . . . . . . ... . . . . . . . . . . . .  354,796 Slat weSVln2 macblne, I. A. 'Kerr , . . . . . . . . . . . . .. . . . . 354.707 
Joint for frames of pictures and other frames. J. Sleigh, J. K P. Pine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.fJ80 

Apoll . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. .... . . . . 354.324 Snow plOW, .T. H. Bennett . . . . . . . . . . . . . .. . . . . .. ....... 354.675 
Knife. See Mowln� machine knife. Soap receptacle, A. H. Campbell . . . . . . . . . . . . . . . . . . . .  354,633 

Soldering. composition of matter to be nsed In. 
A. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.843 

Soldering machine, IJ. M. Norton et ta . . . . . . .... . .. . . iiM,731 
Spoke socket. C. S. Ker.haw . . . . . . . . . . . . . . . . . . . . . . . .  354.792 
Spring. See Vehicle spring. Wagon spring. 
Starch. machine for packing. P. H. Grimm . . . . . . . .  354.634 
Station Indicatnr, G. T. Clark . . . . . .. . . . . . . . . . . . . . . .. .  3f>I.771 
Steam bOiler. W. J.  Chapman . .  ; . . . . . . . . . . . . . . . . . . . . .  354.686 
Steam, water, and dirt separator, combinE-d, R. 

Newton . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . .  354.730 
Stone or marble, artificial, T. Hurtz . . . . . . . . . . . . . . . .  354,834 
Store service apparatus. stop for, E. P. Osgood . . • 354,805 
Stove. heating. E. W. Anthony . . .. . . . . . . . . . . . . . . . . .  354.671 
Stove knob bottom, A. T. Matthew . . . . . . . . . . . . . . . .  354.607 
Stove or range oven, A. Sloan . . . . . . . . . . . . . . . . . . . . . . .  354:,748 
StoveR. ventilating attachment for. W. M. Brink-

erhoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,765, 354,766 
Stretcher. O. J. Pfeiffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.579 
Suspender end. W. Bloomberg . . . . . . . . . . . . . . . . . . . . . .  354.678 
Suspenders, B. O. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.779 
Syringe tube con piing. B. �'. Sutton . .. . . . . . .. . . . . . . 354.87b 
Table. See Irollinll table. 
Tamping bar. T. Gleason . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.698 

Tank. See Flnshing tank. 
Tanks. stop and waste connection for, P. Harvey. 354.700 
Tanning proce.s, �'. Latulip (r) . . . . . . . . . . . . . . . . . . . . .  10.792 
Tedder. C. R. �'urey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.357 
Telegraph Inst rument, J. Steiner . . . . . . . . . . . . 354.8U. 354.815 
Telegraph systems, non-interfering street box for 

fire alarm. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . 354.761 
Telephone transmItter, D. Drawbangh . . . . .. 354.541. 354.542 
Telephone transmittel'. W. L. Voelker . . . . . . . . . . . . . . 354,818 
Thill coupling, W. P. 'l'racy . . . . . . . . . . . . . . . . . . . . . . . . . .  354,753 
Thill coupling. shifting. G. P. A.kin . ........ . .. . .. .  354.848 
Thrashing machine. G. W. Morri . . . . . . . . . . . . . . . . . . . . 354.803 
Tire for traction engine •• E. Hnber . . . . . . . . . . . . . . . .  354,702 
Toaster. bread. C. Matthews. . . . . . . .  . . . . . . . . . . . . .  354.562 
Tooth, art ificial, C. P. Grout . . . . . .... . . . . . . . . . . . .. . . .  854,833 
Trap. See Animal tmp. 
Truck brass. locomotive engine. H. A. Barnes . ... 354,627 
TrUCk, car, E. L. Cleveland . . . . . . . . . . . . . . . .. . . . . . . . . . 354,594 
Trunk lid stay, G. Crouch . . . . . . . . . . . . . . . . . . . . . . . . .. . 354,596 
Trunks. etc . • • pring catch for. G. Cronch ... . . ... . . 354.597 
Tube welding device. J. N. Buchanan . . . . . .. . . . . . .. 354.626 
Umbrella, C. P. Cogge.hall . . . . . . . . . . . . . . . . . . . . . . . . . .  354,637 
Vllpor fuel generator. J. N. Maher . . .. . . . . . . . . . . . . . .  354,6.t3 
Vehicle spring, A. Barling . . . . . . . . . . . . . . . . . . . . . . . . . . . 354.672 
VehiCle spring. W. T. Beaty . . . . . . . . . . . . . .. . . . . .. .. .  354.850 
Vehicle spring. G rier & Bengler . . . . . . . . . . . . . . . . . . . . .  354,633 
Vehicle sprinll. C. H. Twist . . . . . . . . . . . . . . . . . . . . . . . . . .  354,8" 
Vehicle wheel. I.  H. Reiner . . . . . . . . . . . . . . . . . . . . . . . . . .  354,584 
VeWcle., adjustable sent for. M. Guiet . . . . . . . .... . .  354.860 
VelOClpede. Linley &; Bigg . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.642 
Velocipede. L. F. Mohr . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 354.649 
Velocipede. G. W. Rodecap . . . . . . . . . . .  .. . . . . . . . . . . . 3.'>1.656 
Velocipede. H. M. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,840 
Vibrating cylinder engine, E. Andrew . . .. . . . . . . . . . .  354.762 
Wagon brake. T. R. Wheele .. . . . . . . . . . . . . . . . . . . . . . . . .  354.756 
Wagon .pring. W. S. Haggard . . . . . . . . . . . . . . . . . . . . . . .  354,548 
Washing machine. D. Blakeslee . . . . . . . . . . . . . . . . . . . . .  354.529 
Watches. combined dust ring and case spring for. 

R. L. StulIt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.04.666 
Water closet. J. E. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,623 
Water closets. service tllnk for. R. Clarke . . . . . . . . . .  3.14.536 
Water closets, tank operating device for, P. 

Harvey. • . .. . . . . . . . . . . . .  . . . . . . . . . . . ..... . . . . . . ... . . .  354.701 
Water cooler and filter. R. Chester . . . . . . . . . . . . . . . . .  354.687 
Water gange boiler. upriJ(ht double. K. A. Klo.e •. 354.710 
Water meter. piston, C. T. Toense . . . . . . . . . . . . .. .. .. 354,613 
Water meter. rotary. J. J. Tylor . . . . . . . . . . . . . . . . . . . .  354,614 
Waterproof composition for roofing, etc., B. Over-

lack . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . .  354,611 
Wllter, purifying. Morrison & Wharton . . . . . . . . . . . . 354.650 
Weeder. Z. Breed . . . . . .  . . . . .  . . . .  . . .  . . . . .  . .  . .  . .  . . . .  . . . .  354.625 
Weighing and registering apparatus. grain, W. H. 

Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . .  354.695 
Wheel. See Fifth wheel. Vehicle wheel. 
Wheelbarrow. F. E. �·ay . . . . . . . . . . . . . . . . . . . . . . 354.775. 354.776 
Whlffietree plate, G. C. Bnrch . . . . . . . . . . . . . . . . . . . . .  354.351 
Wire fastener. S. Metzler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354.801 
Woven fabriC, figured, W. Brown . .... . . ... . . ... . . . . 354,767 
Wrench. M. E. Camplleld . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354,770 

DESIGNS. 
Broom holder, whisk. G. W. Bron.on . ... . .... . . . .. . . 17.025 
Dish. Treat &; Banghart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.0J5 
Hame toP. F. Frazer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.026 
Music,,1 scale pointer. L. A. F. B. Tayoux . . . . . . . . . . .  17,034 
O i l  cloth. C. T. & V. E. Meyer . . . . . . . . . . . . . . . . 17,028 to 17.o;l1 
Rug. W. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.03d 
Tray. G. S. Skilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,m2 
Watch or locket case. D. E. D. McMurray .. . . . . . . . .  1.,027 

TRADE MARKS. 
Blu ing. J. W. Hack .. . . .. . . . . . . . . . . . . . . .. . . .. . . . . . . .. 13.916 
Canned goods. Platt & Co . ... ....... : .. ............... 13.910 
Canned goods. Warner & Rhodes . . . . . . . . . . . . . . . . . . . .  13.913 
Canned tomatoes. S. R. & S. L. Hewlett . . . . .. .. . .... 13.399 
Cor.ets. J.  R. �'reud ..... . . .... . . . . . .. . . . . . . .. . . . . . . .. . . 13.894 
Corsets. M. Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 13.906 
Cotton goods. woven. Mas.achu.ett. Cotton Mills.. L�.903 
Flour, self-raising. G. W. Buhrman . . . . . . . . . . . . . . . . . .  13,915 
Harrows. spring tooth, G. B. Olin & Co . . . .. . . . . . . . . . 13.903 
H ydrants. J. C. Kupferle . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 13.9!fJ 
Malt Iiq uor •• Bergner & Engel Brewing Company .. 13.890 
Medical compounll. Graves & Reifert . . . . . . . . . . . . .. . . 13,800 
Medical compound for external application for 

skiD disea.e •• F. E. Hodg.on . . . . . . . . . . . . . . . . .... . . 13.900 
Medical preparation of cocoa, Munson & Co . . . . . . . . 13,907 
Medicinal plasters. Grosvenor & Richards . . .. 13.397. 13.8ll8 
Oil. mustard. J. & J. Colman . . . . . . . . . . . . . . . . . . . . . . . . . .  13.891 
Paint, liquid fireproof. M. E. A. De Bernales . . . . .. . .  13.892 
Paper, building or roofing. C. S. Garrett &; Son . . . . . .  13.895 
Periodical publications. H. C. Meyer. . . . . . . . . . . . . .  . 13.904 
Remedy for blood, stomach, and liver diseases, 

Oregon Indian Medicine Company . . . . • • • . • . • . • • .  13.909 
Salve. sticking. Howard Bros . . . . . . . . . . . . . . . . . . . . . . . . .  13.901 
Soap. laundry and tOilet. G. A. Shoudy Snap Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 13.912 
ToniC. iron. W. H. & R. J,. Riley . . . . .. .. . .. . . . . ... . . . .  13.911 
Varni.h. Emboss Oil Company . . . . ... .. . . . . . . .. . . . . L�.893 
Woolen shawl •• C. B. Mitchell . . . . . . . . . . . . . . . . . . . . . . . .  18,905 
Yeast cakes. Baya & Adicks . . . . . . . . . . . . .. . . . . .. .. . . . . 13,914 

A printed copy of the specification and drawing of 
any patent In the foregoing list. also of &.DY patent 
I.sued alnce l866, will be furnished from this office for 25 
cents. In oraerlng plea.e state the number and date 
of the patent deSired. and remit to Mnnn & Co� 361 
Broadway, New York. We ... Iso fnrnish copies of patents 
grantetl prior to 1886 ; but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

. 

Insi de I'alre, eacll I n llertioll - - - "Ii cent8 R line. 
Back Pal(e, e a c h  i n serti o n  - _ • 81.00 n l i n e . 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s.!}t in agate type. Engravings may head adver­
tisement"\ at the same rate per agate line, by measure­
ment, as the letter press. A dvertilSements must be 

. received at publication office as early as Thursday morn .. 
ing to appear in next issue. 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama­
teurs' outfit.. Lath�s on trial, 
'Catalogues mai led on application �.iiI"3l"'i!liiiillill 

1 65 W. 2d St., CinCinnati, 0 
ARGEN1'IC-BROMlDE EMU LSION S.-
A paper by H. London on an apparatus for preparing ar­
gentic bromide emulsion s, and for coating a n d  dryinfj{ 
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CAN SUPPLEMENT No. 1) 4 1 . Price 10 cents. To be 
had at this office and from all newsdealers. 

SCIOPTICO�S, MAGIC LANTERN SLIDES MARCY'S ELECTRIC [�2."'� 
LIME LIGHT MADE EASY. SEND FOR CIRCULARS. 
L. J. MARCY, 1 604, Cllestnnt St., Philada. 

STEAM CARRIAGES.-DESORIPTION 
of the Rowan steam �.arrlage. which was awarded the 
gold medal at the Antwerp tramway tria ls .  With 11 
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]t;NTIlI'1C AMERICAN SUPPLEMENT, No. �4.1 . Price 10 
cents. To be had at this office and from all newsdealers 

THE SEVERN TUNNEL.- A FULL DE· 
scription of this great and difficult piece of enl'lineerlng. 
and of the mea.ns employed to carry it out to a success­
ful termination. Illustrated With one plate. Contained 
In SCIE " TIFIC AMERICAN S U PPL IOMENT. No. ,. 3 9 .  
Price 10 cents. To be had at this office and from ull 
newsdealers. 

$525 0 0  A gen t s' Profi t .. pel' m o u t h .  wi ll 
• prove it or pay forfeit. New portraits 

just out. A $3.50 sample sent free to all .  
W. H. CHIDESTER & SON. 28 Bond St . . New York. 

EXCELLENT BLACK CoPIES of anythllng written or 
drawn with afllJl Pen (or Type Writer) by the Patent 

AUTOGOPYIST 9nly equalled by 
L.thography. 

Specimens Free. 
AUTOCOPYI.T CO . • 3 'I'homas Street. New York. 

DRAINAGE OF PLANTATIONS.-A PA-
per by D. J. Yeo. de.crlbing an Ine
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nslve and efficient 
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drainage. Contained In SCIENTIFIC A MER I CA N SUP­
PLEMENT. No. 1i4 t .  Price 10 cent.. To be had at this 
office and from all new.dealers. � --- AND F INE. GR.a,Y IRON A LSO ::-- i t �  

ALLEA�LE: c C�STINGS FF\�M SPECIAL" f'N '  
y, I F I N E  TINN,f'.iG JA.P PA1 " 

OMp..� D[VlIN '"' CO { F lN"H INC . ANNING A .... ' TH LEHIGH AVE IX AMERI"AN oT PHILA ' .ND 

THE HYDRAULIC COLLISION BUF-
fer.-Descriptlon of 8 system of bnffers devised by Mr. 
�e�is

S
�t�gfii.:l.��s°'b��g· ��

t
�a�Xi'i.':..r;..,:����

i
��h

t
�3 

figures. Contained in SCIENTIFIC AMERICAN SUPPLE_ 
ME"T. No. 1) 3 9 .  Price 10 cent •. To be had at thl. office 
and from all newsdealers. 

E lUODEL and L 
Sendlol Gircnlars. 

XPERI MENTA C,E.Jones&Bro. 
A CINCINNATI. D, WORK SPECIALTJ. (MeDt!� Paper" 

Canadian Patent" may now be obtained by the 
inventor. for any of the Inventions named In the fore­
gOing list. at a cost of $40 each. For full Instruction 
address Munn & Co .. 361 Broadway. New York. Other 
foreign patents may-aIBO be obtained. 

© 1887 SCIENTIFIC AMERICAN, INC.



J ANUARY 8, 1 887. ] Jeitutifi t �mtri tau. 
Edwards' Works on the Steam Engine  S O L X D -V U L O· .A. N X T E  
lUodcrn A Ulel'icRn lli arine E n g i n e s ,  Boi l e t'!'!' �Ild 

SCI'C,"V Prope l l e l's .  r.l'heir Design and Constru�tlOn .  
�howing the  Pre�ellt Practice of the  most emlIlent 
Engineers and �larille Engine Builders in the United 
States. By Emory Edwards. Illustrated by 30 large 
and elaborate p l ates. 4to, . . . . . $5.00 

:m J.\IJ: E R. yo � :a:: :m El L S .  
A ll other kinds Imitati ons and In feri or. Our pam� is stamped in full u�on all our 

standard HEL'l'ING, PACKING, HOiSE, and W H E E I,iS. Address for new Clrcular, 

NEW YORK BELTING & PACKING CO., 
'l'he .' . .  a c t i c a l  Stealu E ll g' i ll e er�' G u i d e  in  the De­

sign, ('onstrnetiol1, and ::Uanagement of Americap Sta­
tionary, Portable, and Steam Fire Engi.nes, btel:l;lll 
Pumps, Boilers, Injectors, Governors, IndICators. PIS­
tons. and Rings, �afcty Valves, and Steam Gauges. 
-For the use of Eng.ineers, Firemen and Steam Users. 
I] lustl'ated by 119 engraving..,. 420 pages, 12mo, $� • .() O  

Wal'eh ou se : I 5 P a rk R ow, o p P .  Astor H o u s e ,  N ew Yo r k . 
Branches: 308 Chestnut St., Phila., 167 Lake St., l:hicago, 52 Summer St., Boston. 

Emery Wheel. JOHN H. CHEEVER, Treas. J. D. CHEEVER, Dep'y fJ'reas. 

A Catccbi!ollll of I be ll l ari n e  SteRnl Eut!in�. For 
the u�e of l£llgineers, Firemen, and MechanICs. A 
Practical 'York for Practical �len. Illn�trated by sa 
engravings, including examples of the m�st lUod�rn 
engines 'rhird edition, thoroughly revIsed, wlth 
much new matter. 12mo, 414 pages, . . �2.00 

lUodeI'II A m eI' i ea n  Loeonl o t ive Engines.  Their 
Design, Construction, and )lanagement. lllustrated 
by 78 engravings. 12mo, ;1':;3 pages, . ��. O O  
ItW" Th e  

-
above or any of our Books sent by mail, free of 

Postage, at the publication prices, to any address in the 
world. 

� Our neW Catalogue of Practical and Scientiji,'; Books, 
96 pages, 8vo, as 'Well as onr other CCl:talo�es and C;irculars, the lDlwle cot1ering el'ery branch oJ SClence w1/phed to the 
Arts, Sf'nt free and free oj .r:0staS/e to anu one tn any part 
of the world who will jurntsh hu; address. 

H E N R Y  CA R E Y B A I R D  &. C O . ,  
INDUSTltJAL PUBLISHEHS, BOOKSELLERS & Il\IPOUTERS 

8 1 0  \"Vu l n u t  �treet,  ll h i l a ti e l p h i a ,  P a .  

THE BACTERIA OF DISEASE.-BY DR. 
IIenry Hun,-The contents of the air we breathe. The 
nature of bacteria. ClaSsification of bacteria. U�e ful 
bacteria. The bacteria of disease. With 16 i llustratlOns. 
Contained in SCIEXTIFIC Al'IIERICA� HUP I 'LE:ME�T, No. 
,1 4 :) .  Price 10 cents. To be had at th;. office and from 
all newsdealers. 

THE DINGEE &-OONARD OO'S 

,fOSES 
For 1 8  Years our Grent Specialty h .. s been 
growing and distributing ROSES. We hav.e al� the 
Latest Novelties and finest siandardsorts In dlffer_ 
entsizeB andpriceeto suita�l.We sendSTRO.N G,VI�iOn .. 
OCS I'LANT8 safely by mail or express to all POllltS. 

3 TO 12 PLANTS S I .  :e���n��� 
����e�r.;��

i
i':i:'��iI�:���r;!�"J�g2�::s�"l 

Climbing Villes, and New and Rare Flower 
Seeds, and tells bow to grow them-FREE 
Address THE J>INGEE &; CONARD CO., 
Rose '3rowers. West Grove, Chester Co. Pa.. 

Th T h Ch . I R . t B k THE USE OF TORPE DOES IN WAR.-": e ec  no- em lca  ecelp 00 . A paper by Commander E. P. Gallert, U.8.N. , giving a Containing Several 'l'hou::-<lnd Receipts, �overin(S t�e clear presentation of the present state of efficiency of I.Jatest. most lmpurtant , and most Useful Dn_covenes III t.he Vnpedo. the degree of perfection that it has now Chemical fl'echnology. and their Practical Application reached, and describing the kinds which are in ordinary in the Art8 and Industries. Edited chietiy from the use in all naval services. 'Vith 3 platel"l, con­German of Drs. 'Vmckler, Elsner, Hemtze, l\-llerzlllskl , ta ining many tigures . Contained jn Sf'lF.XTIF IC A l\-IE 111-.l acob"-len, Koll er, and Helllzerhng, wIth addl�lOns by CAN SUPPLEMENT. NoS. :S:J6 and .5 3 '1 .  Ten cents \Vill iam rI'. Brannt, Graduate of the Royal AgrIcul tural I each. To be had at this office and from all newsdealers. College of Eld.ena, Pru:o:sia, and 'Yilliarn II. 'Vahi, Ph. I D. (Hejd. ) ,  Secretarv of the Franklin Institute, Phila� 
1���i;�it�d���17�1����'a�rr;���i�1)����oi���:����i���g!t C 0 L L S 
Hmo, closely pri nted, containing an immense amount 
and a great variety of matter. Elegantly bound in scar­
let cloth, gilt. Price $<, free of postage to any address ,n 
the 'world. 

ar A circular of 32 pages, showi.ng the full TabU of Oon­
te nts oj this important Book, sent by mail, free of postage 
',J any one in any part of the TVorld wlw will furnish h.is 
1::7dresil. 

H E N R Y C A R E Y  B A I R D  &. C O . ,  
Indostrial Publishers, Bookselle r • •  " n d  Importers, 

S l O W a lnut St • •  Philadel phia, �a., U. is. A .  

POLARIZED LIGHT. B Y  GEO. M .  
Hopkins.-An intere�ting paper upon one I)f the most difficult. least generally understood, and most theory� beset branches of the study of light. Il lustrated with 15 tigures. Contained in SCIENTIFIC AMF.RICAN 8up� PLEMEK'r, No .  538. Price 10 cents. To be had at this office and from all newsdealers. 

4�"ftti " '"  EUROPE O o " d  Invell t i oll S thoroughly worked 

• 
• in New York. A lso other busine�s carefully attend-1 4 �.;' � by cnterpnsmg London Merchant now !,gPS: p .  ed to. . .  Z," P. O. Box 773, N. Y. City. 

FUNGI INDUCING DECAY IN TIMBER. 
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wood . Destruction of ties and bridge timbers. Wet rot. 
Fungi special to each kind of tree. Con tamed in SrIEl\""­
TIFIC AM I':UICAN SUPl'LI�;M ENT, No. 5 :-18.  Price 10 
cents. To be had at this office and from all newsdealers. 

HA l,:;, U N IPO L A l t System of Electric Lighting 
is cheapest and best for Arc ur Incandescent. For in-
formation'loVEn{J�f,� an� 1����i�iti'U

d
t'l).S, ath &; Locust iSts .• Phil adelphia. 

rI'o 'l'H E  S'i'EEL lUA NUI'AC'l'UllERS 
O.b� rI'HE 

UNITED STA'rES OF A�11�RICA. 
UNITE]) STATES NAVY DEPARTI\-IENT, ! 

W ASHlNGTON, D. C., Aug. 21, 1886. I 
The attention of all steel manufacturers of the UniteC. 

Stat.es is hereby invited to the requirements of the Navy 
Department in the way of armor�plates and heavy gun 
forgings, tor the prosecution of work already authorized 
by Cong-ress. 

'rhis advertisement invites all domestic manufactur .. 
ers of steel to specify, in competition with each other, 
upon what terms they will engage to prepare for the 
production of and produce the forgings and armor-plate 
req uired for modern ordnance and armored ships: and no 
bids will be considered except such as engage to produce 
within the United States either all the gun-steel or all 
the armor-plate (ur both) specified in this advertise­
ment ; nor will any bid be aecepted unless accompanied 
by eVJdence satisfactory to the Department that. �ne 
bidder is in posses�ion of, or has made actual provlslOll 
for, a plant adequate for it.s fulfillment. 

Bids are hereby invited for supplying this Department 
with the under�mentioned material : 

About 1,310 tons of steel gun-forgings, of which about 
328 tons will be for guns of six inches caliber, 70 tons 
for guns of eight inches caliber, and 912 tons for calibers 
between ten inches and twelve inche8 (hoth inclusive). 

These forgings are to be delivered rough bured and 
turned, and when in that st.ate the heaviest forgin� 
which enters into the construction of a gun of each of 
the desired calibers will be about as follows : 

�-in,?h � : : : : : :  : : : : : : : :
'
::. :: 

: : : '. : '. : '. : : : : : : : :  : : :  g� t.�?s. 
10 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9% " ��% :: : : : : :::::::::::::: ·:: : : ." : : : . : : : : · : : : : : 1�� :: 

All these forgings must be del ivered within the follow .. 
ing times from the closing of a contract. viz. : 

For 6 inch guns. 2g within ODe year, and the remainder 
within 18 months. 

For 8 inch guns, within two years. 
For 10 inch and larger guns, within 2� years. 
Preference will be given for earl ier deliveries. 
Also, about 4,500 tons of steel armor-plates. to be of the 

best material and manufacture, shaped accurately after 
patterns to fit the form of each ves�e] for which intended. 
and of such sizes as may be required) varying somewhat . 
as follows : 

20 feet by 8 feet by 12 inches thICk. 
11% feet by 6 feet by 17 inches thick. 
11% feet by 4'4 feet by 6 inches thick. 
'l'here will also be thinner plates. 
For information concerning shapes and weights of the 

gun lorgings and armor-plates, what parts mu�t be 
manufu.ctured in sets, time of delivery of each set , the 
chemical, physical, and ballistic tests, which the metal 
must sustain in each case, and for all other particulars, 
apply to the ChIef of Bureau of Ordance, Navy Depart­
ment, 'Yashington, D. C. 

Each bid upon armor-plate must specify the time with .. 
in which the bidder will engage to make delivery ; and 
preference win be given to earliest proposed deliveries. 

Proposals must be in duplicate, sealed and addressed 
to the Secretary of the Navy, Navy Department, 'Vash­
ington ,  D. C., the envelopes indorsed " Proposal for 
steel gun-forgings and armor." 

rl'hey will be received at the Navy Department unt.il 12 
o'clock 1\1. on the 10th day of December, 1886, at which 
hour the opening of the bids will take place. 

rrhe right is reserved to waive defects in the form of, 
and to reject any or all bids. 

'l'en per cent. of the contract price will be retained 
from the payment for each article delivered, until the 
contract, aM far as relates to articles of that class, shall 
have been completed. 

�eparate bids may be I:mbmitted for t,he gun steel and _4allU.Q"WM� · O T T O C A S  E N C I N E  Addres� : The Amerloan Writing GUARA NTEED TO CONSUME 2 5  to 1 5 A N Y' 
• �i����i��rbr��h' �l���Cr::i��l���i��:�:� o�rl�i'thjin��t�l�: 

Maohlne Co" Hartford, Conn.; PER C E N 'I'. LESS GAS T H A N  New York Office, 237 Broadwf/.Y, SCF.i[LE :a::C:E[E�, SC:El:U:DoII:DII: db CO., 

O'I' H E R  GAS ENGINE Per BRAKE·HORSEPO'VER 

P H I L A D E L P H I A  a n d  C H I C A C O .  

TRANS;\HSSlON OF STEAM.-A LEC-
ture by ('has. E. F.rnery, delivered in the Sibley Col1ege 
course.-rrhe properties of steam which make it well 
adapted for a transmission to a distance. The methods 
adopted to maintain pressure and provide for condensa. f�)�' s�gc��s�
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methods of insulation, 0'1 supporting and sp-curing the 
pipes. of overcomi.ng street obstructions, lind of making 
service connections, methods of measurement ; and a 
statement of precautions necessary in operating long 
steam pipes. I)f the cause and prevention of water rams. 
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IC AMERICA:\"" SUPPLEMENT, No . •  ,) 4 :1 .  Price 10 cents. 
To be had at this office and from all neWSdealers. E LEe T R I C  A L .  �l;tJc�rrcar��������3 B�

o
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Street, N. Y. 'Vrite for testimonials and instruetions. 

'J'heil'  Cost Reduced. 
T b e  expenses attending the procuring of patents I n  

most foreign countries having been considerably re­
duced the ob�tacle of cost is no l onger in the way of a 
large proportion of our inventors patenting their inven .. 
tioni5 abroad 

C A N .\ II ,\ .-The cost of a patent in Canada is even 
less tban the cost of a United States patent , and the 
former Includes the ProVInces of Ontario, Quebec, New 
Brunswick, Nova Scotia, .British Columbia, and Mani. 
toba. 

rr'be number of our patentees who avan themselves of 
the cheap and easy method now offered for obtaining. 
patents in Canada is very large, and is steadily increas­
ing. 

l<: N I l L  \ N D.-The new Engli sb law, which went into 
torce on Jan. 1st . 1885, enab es parties tu secure patents 
in Great Britain on very modp,rate terms. ABritish pa .. 
tent includes England , Scotland, 'Vales, Irel:1nd and the 
Channe l  Islands. Great Britain is the acknowi edged 
finanCial and commercial center of the world, and her 
goods are sent to every quarter of the globe .  A good 
invention is iike , y  t o  realize a s  much for the patentee 
ill. .l£n",land as his United States patent produces for 
him at hf""tUe . and the �mall cost now renders it possibl e  
for almost every patentee in this country to  secure a pa� 
tent in Great Britain ,  where his rights are as well pro­
ected as in the United States. 

M A RVELLOUS M E M ORY D I SCOVERY 
'Vholly unlike Artiticial- Systems-Cure of Mind Wan­
dering-Any book learned in une reading. Prospectus 
with opinions of :Mr. PROCTOR, the Astronomer, JUDAH 
P. BENJAl\-fIN, Drs. V A LEN'flNB, SMITH and others, 
sent post FUEE, by PIlO.F. l.J() I � I":'.l"'J'E� 
231 Fifth Avenne, N e w  YOl'k. 

AN OUTLINE HISTO RY OF THE LOaO­
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the various inventors who have worked at the problem 
of steam traction upon railways, alld a brief description 
of the motors devised by them. ()ontained 1n SCI I<:NTI .. 
FIC A.:\lERICAN SUPPLEl\I E ;\"T. No . .54- t .  Price 10 cents. 
To be had at this office and from all newsdealers, 

T UNNEL FOR FOOT PASSENGERS IN 
Stockholm .--Description of a difficult piece of tunneling, 
in which the freezing method was applied with success. 
,"Vith 7 figures. Contained in S('n:�TIFIC AMERICAN 
SUPPLE:\IE�T. No. �4�. Price 10 cents. To be had at 
this office and from all newsdealers. 

CLARK'S NOISELESS RUBBER WHEELS 
No mOl'e Spl i n t el'ed Floors. 

D ifferent Styl es. Cata logue Free. 
G E O .  P. CI,,\ RK, 

Box L. \V iudsol' IJocks, Ct . 

THE INVENTION OF MACHINES.-
A puper by Prof. Hale Shaw, pOinting out what is neces­
sary for the foundation of a science of the invention of 
machines, and showing what steps have already been 
taken in this direction. Contained in SCH:NTIFIC 
AM l<jRICAN SDPPLK1HEN'.r, No. 5 4 2. Price 10 cents. 
To be had at this office al1d from all newsdealers. 

'VALUABLE BOOKS.  
MnchlnhJt, t h e  (�olnpl e t e  l-.·nctical . - By Joshua 

Rose. �mbracing lathe work, vi�e-work, drills and 
drilling, taps and dies, hardening and tempering, the 
making and use of tools, tool grinding, marking out 
work, -etc. Illustrated by 356 e�gravings. 'l'hlrt�enth 
edition, thoroughly revised and In great part rewntten. 
In one vol ume, 12mo, 439 pages, • $2.50 

EIIg-iueel" s H u n d y  Uook.-By S.tephen Ropcr. 'l'he 
most comprehensive and best Illustrated book ever 
published in this country on the steam engine ; sta­
tionary, locomotive and marine, and the Rteam engine 
indicator. It contains nearly 300 main sub.ieet� ; 1.:316 
paragraphs, 876 questions and answers, 52 suggestions 
and instructions, 105 rulef', formulre, and examples, 149 
tables, 195 illustrHtions, 31 indicator dingramE, ann Hi7 
technical terms ; over :3,000 different suhjeets, with the 
questions most likely to be asked when under exami­
nation, before being commissioned as an engineer in 
the U. S. Navy or Revenue HervieE', or licensed as an 
Engineer in the .Mercantile Marine Service, • $iLfAl 

Eu u-tnee." s Pocket-Book.-BY Charles II. Haswell, 
civil, marine, and mechanical engineer. G iving t ables, 
rules, and formulas pertaining to mechanics, mathema­
ties, and physics, arehitecture, masonry, steam vessel s, 
mills, Jirnes. mortars, cements, et.c. New edition, en­
tirely rewritten, containing much new matter, as ma�, 
sonry, canal�, dams, building materials, t100r beams, 
opties, logarithms, etc., with 226 additional pages, mak­
ing 922 pages. Forty.ninth edition, pocket-book form, 
leatber, . . . . . . . $4.00 

Locomotive.-Cathechism of the locomotive, by 'V. N. 
Forney, mechanical engineer, with tables, II) plates, 
and 227 wood engravings, rr0wn 8vo, cloth, . $2.50 

Stenm El lgineel" s ( � ll i d e  in the design, construc­
tion, and management of American stationary, porta. 
ble and steam tire engines, steam pumps, bOilers, injec­
tors, governors, indicators, pistons, ann rings, safety 
valves, and steam J!auge�. For the llse of engineers, 
firemen and st.e-am users. fly ��lJlory Edwards. lllus· 
trated. by 1 W engravings. 420 pages, 12mo, $2.50 

Steam E u g i l l e .-A catechism of the steam ('ngine in 
its Vari01U! applications in t.he arts, to which is now 
added a chapter on A ir and Gas Engines, and aTluther 
devoted to useful rules, table8 and memoranda.. By 
John Bourne, C.E. New edition, much enlarged, and 
mostly rewritten. Illustrated by 212 woodcuts. for the 

e
GBy;i� will be compared in two classes. 
Pirst. Gun Forgings. 
Second. Armor-plate. 
And the total sum for which, and the time within 

which the whole of the material covered by each cla88 
will be produced and delivered will be alone consid�reda 

W':LLIAM s�cr�YdgWli.r Navy. 
NOTICE. 

NAVY DEPARTMENT, 
W ASHI"GTON, November 6, 1886. 

The time fixed by the foregoing advertisement, dated 
August 21, 1886, for receiving pl'opo�a18 for steel gun­
forgings and armor-plates, viz. :  December 10, 18&.i, is ex­
tended to 12 o'clock noon, March 15, 1887, at which hour 
the opening of the bids win tal{(� place. 

WILLIAM C. WHI'l'NEY, 
Secretaru 0 f the Navy. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMhiH.IC..AN SO PPI,E)OIENT, sent free of charge to any a�'if��' &; CO . . 361 Broadway. N Y 

S OLID EMERY WHE ELS.-BY T. D.  
Paret.-Early forms of emery wheels and the.ir defects. 
Vulcanite wlJeels. The tanite wheels. Testmg of tan .. 
ite wheels at Stroudsburg. Best working speeds for 
emery wheels. Bursting of emery wheels. Tests for 
�rnery wheels. Comparative merits of American and 
English emery wheels. With 2 engravi ngs. Contained 
in SCIE:NTIFIC AMEUIC'AN SUPPLEMENT, No. a 3S. 
!'rice 10 cents. To be had at this Office lind from all 
newsdealers. 

s �o� ��i�d�ng�� ��l���� Y 
�Iannfactnred by The Somersworth Dlaehlne Co" . 

E_ �_ 'VV" .4.�E, .4.11;1: • •  
1 5 4 Lake Street, CHICAGO. 

'Vrite for Circulars. 

CURE ��� DEAF 
PECK'S PATENT IMPROVED (;csmONED EAH DRUMS PerfeeU1 
Restore the Hearin§, and perform the work of the natural 

����rs!���i�«a ���������r�h�:;�r�rs�tlA�R��it�o��d to� 
illustrated book with testimonials, FREE. Address orcal l 00 
F. HISCOX, 853BroadwaYJ New York. Mention this paJ)er� 

1 1 '1' 11 Il H  COUN 'I'It IES.-Patents are also obtained 
on very reasonable terms in France. Belgium,  Germany, 
AustJia, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, Britisb India 
Austral ia, and the other Briti sh Colonies. 

WIT I l ERB \',  RCUG & RICHA RDSON . Manufacturers of Patent \\ ood Working .\t ach1nery of every descrip­tion. Facilitie� unsurpassed. Shop formerly occupied bv R. Ball & co .. \Vorcester. MaRS. Send for Catalogue. most part new in this edition. 12mo, cloth, . *�.OO ! 
'l'he above books 8ent by mail. postpaid, on receipt of O E A F N E S S Its caUEes, and a new and suc-

cessful () lJ R It: at your own 
hume, by OIle who was deaf 

twenty-eight years. Treated by most of the noted 
speCialists without benefit. Cured himself in three 

months, and since t hen hundreds of others. Full 
particulars sent on appli cation. 

An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC A;'\lE ltICAN to estabIish 

competent Hnd trustworthy agencies in all the principal 
foreign conntries, and it has always been their aim to 
have the business of thoir clients promptly and proper ... 
lY done and their interelScs faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
( f  alJ countries, including the cost for each , and othe 
information useful to persons contemplatmg the pro­
curing- of patents abroad, may be had on app l ication to 
th is Office. 

In I : !\ N & ( . "  • •  Editors and Proprietors of THE SCI­
E1\:TIFIC AMEltICAX ,  cordially invite all persODs desirinJ,t 
�ny mlurlllation re ative to patents, or the registry of 
trade�marks, in this country or abroad, to call at their 
offices. 361 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, IUUN]Ii &; CO .• , 
Publishers and Patent Solicitors. 

361 Broadway, New York. 
BRA,,"CH OFFIC1!lS : No. 622 and 624 F Street, Pacitlc 

Building. near 7th Street, Washington, D. C. 

I the price. 
HISTORY OF THE ELECTIUOAL A RT lIT "end for our complete Catalogue of books, free to in the V. 8. Patent Olllce.-By C. J. Kintner. An inter- any address. 
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models in possession of the Patent Office. Contained in · . 3 6 1  B l"oadlvu y,  N e lV Y o .·Ii:. SrIE :-\TH'IC AMERIf'AN SUPPLE:\lEST No. :>4.4. Price 
10 cents. To be had at this Office and from all news-
dealers. 

ABle O F F E R .  w�? �i�����;:ni.� 
Self-Operating- Washing Machines. If you want 
one send us your name, P. O.  aI1d express office 
at once. The N a l i oll a l  Co., 'J3 Dey St., N.Y. 

ICE-BOATS - THEIR CONSTRC CTION 
and management. With working draWings, df'tails. and 
directions in full . Four engravings. showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter . By H. A. Horsfall, 
l\1. E .  C"ntained in SCIF.NTIFtC AMEHICAN SepPI. ... �: .. 
l\I"ENT, 1 . The same number also contains the rules and 
regulat-ions for the formation of ice-boat clubs, the sail. 
ing and management of ice-boats. Price 10 cents. 

PERFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers. magazines. and pamphlets. bas been recently improved and prico reduced. �ubscribers to the SCIEXTIFIC AM­ERICA�-: and Scn;xTIFIC AMERICA X SFPPLEM:F.KT can be 
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.. SCIENTIFIC AMERICAN," in gilt. Necessary for every one who Wishes to preserve the paper. Address 
MUNN & CO., 

Pnblishers Scml:l"TlFIC AlI!JliRICAX, 

T. S. PAGE, No. 41 West 31st St .. New York City. 

��D�!��!!���CURED 
A positive remedy latel:y discovered by a. celebrated German physician by whlch hundredS of cases have 

been cured. Treatise with directions tor home treat­
ment sent FREE to any sufferer. 
Dr. W. F. G. NOE'fLING & CO., Box 450, East Hampton, Conn. 

E LE()TH I C  H I': 1 , '1', Suspensory 
etc., for J{ idneys. Pain, Nervous and 
Weak. Fortune for Agents. Book free. 
UXITED EI,EC'TRI(; Co., Cleveland, O .  

P I L E S InstantreUef. Final cure and never 
• returns. No indelicacy. Neither 

knife, purge, salve or suppository. Liver, kidney 
and all bowel trOll ble�-e�pedally constipation-cur. 
erl l

i
ke mnl.!'lc. Suffcrf'r!'l will lparn ofa �imple rp,me� 

free, by addreosing, J. lI. l'EEVES. 78 Nassau St., N. Y. 

© 1887 SCIENTIFIC AMERICAN, INC.
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I n s i d e  Pa�e� each i n sert i o n  .. .. ..  ,. ;)  cents a liue.  
Back P a g e ,  each i ll s e l'l i o n  - - .. 81 .00 u line.  

'rhe above are ch arges per agate l 111e-about eight 
word8 per l ine.  'l'h l �  notice shows the width of the line, 
and is set i n  agate type. Engravings may head adver­
tisements at the same rate per ag-ate hne. by m easure­
ment, as the letter press. Advertisements mUi�t be 
received at publicati o n  office as early as 'l'hursday morn­
ing to appear i n  next iss, ue. 

FOB. SALE . 
State, Connty, and Territorial Rights in The Family 
Emergency Medicine Chest : or will b e  given to reliable 
firms on Royalty. Canada for sal e  in a lump. See cut 
and descripthm in �CIEXT [FJC A J.I ERICAX, Nov. 20,  1886. 
A<ldress Dr. 'I'. J. H () 'I'T I I X ,  

College o f  Physicians an��III(JAnG'O, I I  .. L. 

ICE-H O U SE AND COLD ROO;\L -BY R. 
G. Hatfield. \\' ith d i rections fnr construction . Four 
engravings. Contained in � C I E X T IFlc Al\lE HH'A� SUP� 
P L E � I E X 'l\ �j 9 .  I'rire �O cellts� To Le had. at this office 
and. of all ne'Ysdealers. -----------------

:ISr O T :I: C E ! 
r.J' h e  un nersigned wishes to take olle or more Partners 
with ('apital, to patent a n n  introduce several val uable 
inventions fur an cqllul  i ll t ere;-;t i ll ."lam e .  

II . F .  "'! 'H ) J ) ,  Lecompte, Hapides Parish, La. ----
Ilarll�s' Foot·Power llIathinery. 
( 'l)mp l e t E'  outfits for Actnal 'Vorksnop 
Bu:;iTl e  ... � .  Uead what a cut'tomel' saYs : 

" C( I!bidering i t :-;  eupacity a n d  t he ac� 
('nrat enf";-;� o t  y o u r  1\0.  4 Latlle ,  I tio 
Il ut 8ee lImy it ('un lle pI'o(lueed at 8uch 
l o w  co:"t.  T i l e  veloc i pede foot-power 
l� �im p l y  e l eg-ant. I can tUrn 8teartily 
h ll' a wlHile daY a n d  at night feel as 
li t t  I e  tirpc] a� if I had been walking 
aro u n d. . "  Descriptive , Catalogue and 
Price Lbt FrE'e. \\r. F. & JOHX BAUXES 
Co . •  \ d d l'e�s ImJ!I )Tam dt. .  l{()cJdord. l 1 1 .  

I C E - H o e S E  A�D REFRIGERATOR. 
Directions and Dimensions lor construC'tion, with one 
Illustration of colO house for preserving fruit from , 

C L O U  D S, T H E  I R F O R  l\I S AND 
Hcights.-An interestin g acC'ount of an important series 
of measurements and observations upon the heights and 
measurements of clouds made at Upsal b y  Ekholm and 
Hagsiran .-The forms of C I OU( 15=l .  A pparatus for meas­
uring the h eights of clouds. Results of m easurements. 
With 5 figures. Contain ed in � C l Jo:NTU'H' AMERICAN 
S F PPL I':Ml';NT 1\0 • •  ')31 G Price 10 cents. To b e  had at 
this office and from all new sdealers. 

THE C OP Y ING PAD.-HOW TO MAKE 
and how to Ul:;e : with an engravIng. Practical directions 
how to pre pare the gelatine pad, ar.d also the aniline ink 
by which the copies are made : how to apply the written 
l etter to the pad ; h o w  t o  take off copies of the letter. 
Contained in 8 (' I E � T H'IC A 11l';RIC A N  SUPPLEl\1E�T, NO. 
43S. Price ] O  cent�. F0r sale at this office and by all 
newsdealers in all parts of the country. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. 'Ve also manufacture 
:g�U[��� c���fei�ni�¥>�:t 
able Horse Power und Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 
Piel·ce WeI l E xcavatorCo. 

N 2 w York. 

CAPILLARY TUBES, SPONTANEOUS 
M otion in.-A paper b y  C. Decharme upon t h e  applica­
tion of electricity to the stu dy of the spontaneous as­
censional motion of liquids in capill a ry tub es-the 

Wti��o�n����1n�
t
sugli�pt;iatu s

a
a:I�1�r��fis.

stacg���r:� 
ed in SCI E :\" TIFIC A.}IERIC�\N SUPPL 1';MgNT, No. a3�. 
Price 10 cents. r.J.�0 b e  bad at this office and from all 
newsdealers. -----------------------------------

J A P A NESE H o eSE BUILD I NG. - BY 

Jtitufifi t �mtritau. 
PATENT R IVETED MONARCH RUBBER BELT ING .  

Best i:n.. "VV"or1d.. 
Specially adapted Cor PAPER MILLS, SAW MILLS, and 

THRESHING lUACHINES. 

T H E C U T T A  P E R C H A  a n d R U B B E R  M F C .  C O . ,  
New York, C hicago, San I,l'rancisco, Tot'onto. 

H .  W. J O H NS' 
�RSABoI2S�ORSli-

C O R D E D  S H E A T H I N G  
A Fire-Proof Non·Con4uctlng Covering for 

H E A , E R  A N D  S T E A M  P I P E S 
IN CELL �RS, ETC. 

H .  W. JOH NS' 
A'SABDEES�ORSl<' 

STOV E & F U R N AC E  CE M E NT. 
A fire and acid proof material for cementing 

and repaIring J oin ts in Heaters, Fur­
naces , b toves, Ranges, etc. 

PREPABED READY FOR USE. 

H. W. JOHNS MANTJF ACTURING COMPANY, 
87 MAI D E N  LAN E, N EW YORK. 

- C H I CACQ.-o- P H I LA D E L  P H  I",-o-LONDON.-
SOLE )I ANUF ACT URERS OF 

H. W, JOHNS ' A SBESTOS LIQUID PAINTS, ASBESTOS ROOFING. STEAM PIPE AND BOILER 
COVERING�. STEAM PACKING FIRE & WATER P ROOF SHEATIYNG, 

PLASTW STOVE-LINING, ETC. 

I.-'? PA MPHLET ON • STEAM·SA VING .AND FIRE·PROOF MA TERIALS," FREE BY MAIL. 

PH OSPHATE M I N E S  OF CANA DA. ­
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Geograph y  and geology of tho phosphate districts. How 
ph oSl,hate lJas been form ed. The val'ions mines and 
their products. Contained in RCIEXTIFIC Ai\IE HIC.\ N  
SUPPLE}lENT, N o .  5 ;! 7' .  Price 1 0  cents. T o  b e  had at 
this office and from all newsuealers. 

l'ATI<.: N T  
J A C K E T  K ETT L E S ,  

VELOCITY O F  ICE BOATS. A COLLEC-
tion of interesting l etters to the editor of tho SCII:NTI FIC 
AMERICA X on the question of the speed of ice boats, de .. 
monstrating how and why it is that these craft sail 
fU5=lter than the wind which prope l s  them. Illustrated 
��\�I��(�.��l����\?��l\�g�:��: 2<t4.
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be had at this office and from all newsdealers. 

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

C O C O A 
The STATUE of LIBERTY, NEW YORK. 
The great work of Bartholdi, the largest statue ever 
erected by man, jUl"lt inaugurated on Bedloe's !bland, 
New York Harbor, fully described. 'rh e  history of it� 
incepti on,  how the work wa� carried out. chronology ot 
the o pernti o n :<  and full engineerlllg mi d pupulm det-nils 
as to ('on:-;truction, mode of erecti on, size, thickn es:, of 
metHI, etc. ," 'ully i l lustrated by d rawingt-l, showing t.he 
ri�l���'�(;rk:lI�I��

e
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construction. Contained in SCIl!]�TIFIC AlHEHIC'AN 
S U P PLE::\lEXT, No.  5G4. Price 10 cents. 'ro be had on 
application, or b y  mail,  at this offiice and from all news­
dealers. 
---------------------------

Plain or Porcelain Lined. 'rested to 100 10 , H I I  T W ·t- p- . $40 pressure. Ren<1 for I,i.t.. - • a ype rl er r ice HAND, BURR & CO., • 
614 and 616 Market �t., Phila<lelphia. Pa. 

ESTABLISHED HALl' A CENTURY. 

UARVIN'S JJJF l RE &.BURGlAR 
S A F E: S  

Ii,AVE MA�JEl"I;r.fp�avEMEN1S 
tlOT FOU N D I r.l  - NiAKES OTHER " a;  
THAT WtLLWELL REPAY AN 
INVESTI GATIO N 
Ely ,TIi.05E:O��12E: T O  SECURe 
THE BEST SAF£ 

MARVIN SAFE CO. 
N E W YO R K ,  P H I L A D E L P H I A. 

LON D O N .  E N C L A N D .  

Interchangeable rubber type ; 15 styles o f  type i n  Eng­
lish, also Greek, 'Italian, Norwegian, Swedish, Dani sh. 
French, Spanish, Russian, etc. 
er'; r����!
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and without a rival for di8tinctness. 
" J a�. A.  Spaulding, M.D., Portland, Me." 

Send six cent s in stamps for 40 page illustrated cata­
logue. H a l l  T y p e  WI'l ter Co •• �nleln. llluss. 

ARTESIAN WELLS. -BY T. C. CHAM· 
berl ain.-Principle of artesian wel1s. Essential features. 
The water-bear1n� beds. T he confining bed�. Inchna­
tion of the heds. Advantages o f  low inclination of the 
strata. Surface condition of the porous bed. Rain-faB. 
Irrigation by arte�dan wells. Escape of water at lower 
levels than the well. Conditions relating to the well. 
Height of flow. Detection O'f flow. E:tfect of time on 
1Iow. Character of the water. Limits IJl; depth. Art of 
sinking �ens. Record of drillings. Areas of favorable. 
doubtfU l .  a n d  adverse pl'obabilities. I1lustrated with 31 
engravings. Contained in SCI P;NTIFIO Al\tERfCAN 
SUPPLEME"T, Nos. 54.�, 543 and 544. Price 10 cents. 
To be had at tbis office and from all newsdealers. 

I M i n e ra l  La n d s  P rospected . I Artesian Wells Bored. Superior Stationary En­
gines, specially adapted to Electric Light purposes. 
Built by P A. DIAMOND DRILL Co., Birdsboro, Pa. 

Prof. E. S. Mcrse. An i nteresting description of the 
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bracing t h e  timbers, ann of puttmg on the tiles. W ith i p�r, lZIvlng �0Illplete d�rectlOns f?r m ak.lD�. varlO�s 
12 i l lustrations. Contai n e d  in S C I ENTTFIC AM ERICA N I klnd � of g�d:t:ts in fru1t t,!,E;ps .-c�eft U"la�t.mg, �hp 
S UPPI,EM.E. :\"T.  No, .') 4 :1 .  I 'rlce 10 cents. To be had at : gr�ft�ng, bear.i'f mout!i . grafLI�g. WIred g�attln�, SIde 

BARREL, KEG,  
this office and from all newsdealers. f��g��: spli�1�mf[���

n
c7�ow���litilf��f8�rit in����� 

\Vaxed cloth. \Vith l1 1igures. Cuntained in SCIENTI­
FIC' A1'IE H ICA X S [TPPL.E].l F': :-" T  No. :) 4 0 .  Price 10 cents. 
To be had at this office and trOlll aU newsdealers. PAT E N T S .  

:MESSRS. l\lUNN & co.,  in connection with the publi' 
catlon of the SCU:;S'rIFIC A::UERIC4N, continue to ex­
amine improvements. and to act as SOlieitors uf Patents 
for Inventors. 

In this line of busines� they have had forty-one 'lJears' 
experience, and now have unequaled facilIties "for the 
preparatIOn of Patent Dra.",.'ings, Specificatiop..s. and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. �lessrs �unn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books. LabelS, Reissues. A s�ignments. ana Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care aIld promptness, on very 
reasonable terms . 

A pamphlet sent free of charge, on application. con­taining full information about Patents and bow to pro" cure them ; directions con cerning Labels, Copyrights, DeSigns, Pat ents, Appeals, Rp.issues, Infringements, A8-signments, Rejected Cases, Uints on the Sale of Pa­tents, etc. 

THE BEST STEAM PUM P. 
Van D u ze n ' s  Patent !Stenn. JJ u m p .  

Incomparable in cheapness and etfi. 
ciency. Needs no care or skill ; cannot 
get out of order ; lw s n o  m oving partf'. 

A � u l) f' l' i () l '  F i re P u m p. 
Instantaneous and powerful. ever ready. A vailable, wherever steam pressu'"'e min be had. for pum ping any kind of liquid (hot, c o i d ,  sandy, impure, etc.). We make ten sizes, prices from $7 to $75. Capaci­ties froill 100 to ZO_OOU gallons per hour. State for what purpose wanteo and send for Catalogue 

of II. Pumps." V a n  J) llzt"1l & T ift, C i u c i n l l ati,  o. 

Truss Hoop Driving. 

Hogshead, 
AND 

STAVE MACHINERY. 
Over 50 varieties manu· 

factured by 
E .  &. B .  H o l m es,  

BUFFA LO, N .  Y. 
RECENT PROGRESS IN CHEMISTRY. 
By Prof. H. C. Roltom.-Cbemical societies, new ele .. 
ments. atomic weights, spectrum analysts, form of mat­
ter, affinity and chemical action, electrolytic thermal 
chemistry. np.w views of chemical reaction. chemical dy_ 
namics , chemical physics, liquefaction of gases. chemi­
cal industri es, nomenclature, pro�res8 in organic chemis­
try. the aromatjc series of compounds, fol.ynthesis of or .. 
ganic compounds, physiological a,nd sanit:n'y chemi stry, 
tendency of modern chemistry. Contained in SCIEN .. 
TIFIC A:\JF:HICA � S (TPPLKlUE;\' r. No. ;')46. Price 10 cents. 
To be had at this office and from aU newsdealers. 

@Jilli11l1lilllffil1\W�) CAfii'Y &. rV1,(Q'E:IN'_ 
,sTEEL WIRE O FJ);/i3£SCRIPTION @/c>>-U 
234 W. 29.ST. EV£RY & sTEEL SPRINGS. NEWYORKCITY 

I N J E CTO R .  
'Ve also send, ,freeo! {iW; 1<', a SynOPSIS of Foreign Pa­

tent I.Jaws, showing t.1J� c(."t and method of securing � patents in all the prinCipal countries of the world. 

...A. F...A.J:� J?�OJ?OSJ:TJ:ON. 
As every Injector is te�ted by the manufacturers before it leaves the factory, we know that, if 
properly conn ected and i n structions are carried out, they cannot fail to work. The �anufac­
ers offer to pay t h e  expenses of any man to go t o  t heir factory, and $ 1 0  per day "' hil e 
there , if the injector does not work, provided it has not been misused. 

MlJNN- &; CO.,  Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFlfICES.-No. 622 and 6"24 F Street, Pa. 

ciflc Building, near 7th Street, Washington, D. C. 
JENK.ZNS ::aEl.OS ... 

• ro .MCR n John St., New York. 105 Milk St., Boston. 13  S .  Fourth St" Philadelphia' 

[J ANUARY 8, 1 887. 

THE AMtRltAN �Ett TEtErH�NE t�. 
95 M I LK ST . ,  BOST O N f  MASS.  

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1 74,4G5, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in· 
fringes the ri ght secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its l icensees respon sible for such 
unlawful use. an d  all the consequences 
thereof, and liable to suit tlwrefor. 

P ULLE"YB. 
Order from our . .  S p ecial List." 

THE JOHN T. NOYE MFG. CO. , 
:I3 "U" F F .A LO, :LV. Y .  

Established 1837. • � 
M ach i n e  K n ives, --

L .  & I .  J .  W H I T E ,  _ -
BUF�'ALO, N. Y. 

Planing, Mouldmg, Rlungle and • • • • • 
Rtave, Hoop and \· cneci . Plated 
Stock and RIal] k� for )[oll l rl ing Cutters. Other Machine 
('utters to Pattern . )l o u J d ing Cutten� can be ordered by 
number from Universal )loulding Boole 

OF THill ' 

Jdtnfifit �nttdtan 
FOR I SS'-. 

Tile nlost Popnlar Stientifie Paper in the World. 
O n l y  $3.00 a Yenr, i n c l u d;nl< Postage. Weeldy. 

:)2 N n lllbl'r� a Y enr. 
T h i s  widely circu l a t e d  and spl endidly illustrated 

paper is pub l 1 sl.r d  weekly. Every number contains six .. 
teen pages of useful in fOI mation and a large number of 
original engraving-s of new i nvellti ous and discoveries, 
representing Engineering 'Yorks, Steam .l\ l a chinery 
New Inyentions, Novelties in  Mechanics, 1\1 anuf;l ctures. 
Cbem istry, Electricity Tel egraphy. Photography. Archi­
t Pcture, A griculture, Horticulture. Natural History. etc. 

A l l  ( ; I as�es o f  U e n d el'!'i find in the S C I E X T I FIC 

Al\I E R I CA� a popul ar resume of the best scientific in· 
.formation of the (t aYi and it is the aim of the pub lishers 
to J)resent it in an attractive form. avoiding as much as 
possiblH �\bstruse terms. To every intelligent" mind, 
this journal aflords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Tel'JnS of S u b sc l" i p t i o u .-One copy of the SCIEN­
TIFIC A!\lERICA N will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada , 011 receipt, of tln·ee d o l l n .·s by the pub­
lishers ; six months, $1.50 ; three months, $1.OU. 

C l u b  •• -One extra copy of 'the Scn ; " T I F I C  A'IERT. 
CAN wil l be supplied gratis for every clUb of jtt'e subscribers 

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

The safest way to remit is by Postal Order. Draft, 01' 
Express Money Order, Monp-y carefully placed inside 
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