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IMPROVED MACHINE FOR STRINGING TOBACCO LEAVES. 

We illustrate herewith a new foot power apparatus by 
which tobacco leaves can be rapidly pushed upon a string, 
and also along a rod or wire to which the cord serves to se
cure them. The arrangement is such that the leaves can be 
strung as rapidly as two persons can present them from op
posite sides in front of the needle. 

The needle, A, which is shown detached in the foreground, 
. rests in notches on inclined projections above the table, with 
its point projecting over a cavity, B, in the 
bed. It is confined against being pushed 
back by the shoulders formed upon it as 
shown. A spring, C, bears on the point, 
and a spring, D, on the body, of the needle 
between the inclined projections. The string 
is attached to the head and also to the rod, 
E, the further end of the latter being se
cured in a standard not exhibited in the en
graving. Fis a fork, pushed betwten which 
and the point of the needle the leaves are 
placed. By means of the treadle and crank 
mechanism beneath the table, the pusher is 
caused to move forward, thus forcing the 
leaves upon the needle, which is lifted by 
the leaves as they pass out of the notches in 
which it rests. The springil then force the 
needle back into the notches; and the pusher, 
continuing its motion, carries the leaves 
upon the string, then descends, passes back 
under the table, and resumes its original 
pOSItion, ready to push forward a new sup
ply of leaves. By presenting the leaves to 
the pusher, alternately from opposite sides, 
they are made to hang on each side of the 
rod until the string is full. The end of the 
cord is then fastened to the rod, the latter 
with its load is removed, and a new rod and 
string are adj usted. 

NEW YORK, OCTOBER 28, 1876. 
that that tool may be adapted to the work of a milling ma
chine. There are many shops where the last named imple
ment would be of much assistance, but yet is not so fre
quently required as to warrant its purchase. In such cases 
the present device offers both an economical and a conve
nient mode of supplying the need; and as it includes an ad
justable bed plate, it besides furnishes an effective adjunct 
to the lathe itself. 

The apparatus consists of a swinging frame, A, having 
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held by a clamp screw in the slot of the standard. The tan 
gent screw admits of nice adjustment of the frame, and de 
fines the position of the latter and that of the milling cut 
ter at the exact hight required. 

The frame carries the arbor, D, to which the cutter is ap
plied, the arbor being retained at one end in a bearing in the 
frame, and at the other by a pointed screw center rigidly 
held in position by a jam nut. It is revolved by a gear 
wheel at its end, engaging with a gear wheel of the lathe 

mandrel. 
Work is fed to the cutter by means of 

the solid bed plate and feed screw shown. 
The plate moves on a guide plate clamped 
to the lathe carriage, and is adjustable to 
any angle up to 45°. 

The automatic feed of the lathe and 
the range afforded in the direction of the 
lathe bed facilitate the milling-off of 
plane surfaces, and enable the lathe to do 
the work of a small planer. Instead of 
using the bed plate for small work, a suit
able vise or work holder may be clamped 
to the tool post. Several devices for this 
purpose are known to mechanics; but 
when this attachment is used, they may be 
made more simple and substantial, as the 
hight of the cutter is varied and not that 
of the work. 

By withdrawing the back center of the 
lathe, and relaxing the clamping nut be. 
neath the bed, the whole milling arrange
ment may be removed at once. The de
vice is now operation at the Centennial 
Exposition, in Machinery Hall, section B 
4, column 28. 

Patented through the Scientific Ameri
can Patent Agency, August 29, 1876. For 
further particulars relative to sale of 
rights or of patent, address the inventor, 
Mr. Wm. Main, Jr., Columbia, S. C. 

The device is simple and labor-saving, and 
will doubtless greatly facilitate work where 
extensive crops of tobacco are to be prepared 
for drying, etc. 

-_ .. 
STRASSER'S JrlACHINE FOR STRINGING TOBACCO LEAVES.: INVENTIVE H0NOR8.-A medal of the 

value of $100 has been founded by Mr. Benjamin Shaw, of 
which the Society of Arts, London, has accepted the trustee. 
ship. It is to be awarded every fifth year" for any discove
ry, invention, or newly devised method for obviating or ma
terially diminishing any risk to life, limb, or health, inci
dental to any industrial occupation, and not previously ca
pable of being so obviated or diminished by any known and 
available means." The first award will be in May, 1877. 

Patented through the Scientific American Patent Agency, 
August 29, 1876. For further information relative to sale 
of patent or regarding royalties, addre.s the inventor, Mr. 
Louis Strasser, 317 South Washington avenue, Columbus, O. 

•••• • 
IJIIl"ROVED lULLING ATTACHllENT FOR LATHES. 

We illustrate herewith an ingenious invention, the object 
of which is to increase the capabilities of the lathe in order 

rectangular sides, which is applied to the lathe centers and 
adjusted by means of a slotted arc-shaped standard, B. The 
latter is secured to the lathe shears by a base part fitted to 
the lathe and a clamping arrangement. It is removed from 
the machine with the milling attachment when not required 
for use. The extension of one arm of the swinging frame 
is clamped to the stand by a set screw, and is secured at the 
desired angle by the tangent screw, C, that turns in a socket 

)lAIN'S )lILLING ATTACH)lEliT FOR LATHES. 
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Jtitutifit �mtritlu. (OCTOBER 28, 1876. 
SOliE EXTINCT AMERICAN ANIMALS. have been given: huge creatures intermediate between the 

When the theory of evolution began to displace the old orders represented by the rhinoceros and the elephant. 
theory of specific creation, its opponents were wont to ask Professor Flower compares them to broken piers of the 
triumphantly for missing links. If species are the result of bridge by which the gulf, that now so completely divides 
gradual development by progressive variation, they said, we the orders of the perissodactyle ungulates and the probos
ought to find an abundance of intermediate forms : where c�dea, may have been passed over. They were all elephant
are they? like in bulk and general appearance, yet presented a combi-

The advocates of evolution could only reply : They will nation of characters which made them unlike anything else
appear when sought for. Darwin even ventured the pro- where known. Their feet were five-toed, their legs straight 
phecy that in course of time links would be found connec. and massive; their necks longer than the elephant's, and 
ting the extremely specialized one-toed horse with the nor. their small ·brained, narrow heads much more like the rhi· 
mal four and five toed mammals. The readers of the SCIEN- noceros's than the elephant's. But their distinguished pe· 
'[IFIC AMERICAN know how completely the prophecy has culiarity was their frontal armament of three pairs of horns, 
been fulfilled in the numerous and increasingly specialized which, with their enormous size and strengtb, must have 
horse·like creatures which roamed over our Western plains made them formidable indeed. Their end is yet a mystery . 
during the tertiary period of geology. At the beginning of It has been suggested that at the close of the eocene period 
the period the four· toed orohippus was most like the horse they may have migrated to Asia to lay the foundation of that 
that was to be, though it exhibited many unhorselike char- family which first appears in the old world under the more 
acteristics. From that time down to the present the chain familiar forms of the typical proboscideans-the elephants, 
of development is complete, the precursors of the horse mastodons,and mammoths. None of these appear in America 
steadily growing more and more horselike in head, and foot, earlier than the pleiocene period, a long time after they had 
and general structure of body and limb. In the middle ter- become abundant in the old world. 
tiary, the mesohippus had but three toes, a slender splint of .Among the carnivora which preyed upon the abundant 
bone being the only vestige of the lost toe; and in the mio- herbivorous fauna of the great plains, forests, and lake reo 
hippus the splint had vanished. Later the three nearly gions of the tertiary ages, not a few furnish extremely cogent 
equal toes of the miohippus had become three very unequal evidence of specific evolution. There were among them 
toes in the hipparion, the large middle toe being the main if fierce creatures, larger than wolves (synaplotherum and mes
not the entire support of the animal. At the close of the onyx) which presented such a combination of characters that 
period, the prevailing form was a true horse, in which the it is impossible to rank them with either of the existing 
dwindled and useless side toes of the hipparion had ceased families of the order to which they belong. In some respects 
to exist as toes, appearing only as slender splints under the they were like dogs, in others they were bear-like; in still 
skin. In the modern horse these splints are sometimes seen, others they were more generalized than any existing mem
attesting its relationship with the horses of prehistoric bers of the order. Then there were several species of hylP. 
times. nodon, some larger than any of the European forms, and 

Similar, if not as positive, evidence of evolution is Dorne others no larger than a fox: "the last survivors of a group 
by the remains of tapirs, rhinoceroses, and other hoofed an- notably differing from any now known." In the character 
imals. In eocene times the most prominent of the unequal- of their skulls they stand intermediate between wolves and 
toed ungulates were the hYl'achyus and the palmosyops, the opossums. In the earlier periods, still more general ized 
former allied to the lophiodons and tapirs, the latter to the types abounded, some of them combining the generic char
palreotheriums of the European tertiaries. Both these fam- acteristics of half a dozen of our specialized modern carni
ilies embraced animals varying in size from a small rhino- vara. 
ceros to a peccary. In the miocene period, these families Perhaps the most remarkable of these comprehensive 
attained a great development in form, variety, and size: the types was the tillodontia, which seem to have combined the 
group became more distinctly separated from each other. and characteristics of several distinct groups, the carnivors, 
some of them possessed remarkably specialized character. the hoofed animals, and the rodents. Some of them were aR 
There were, however, no true tapirs, which afterwards be. large as the tapir. Their molar teeth were of the ungulate 
came so numerous. The ascendant forms of this period were type, their canines small, their incisors rodent-like. Their 
rhinocerotic, represented by the diceratherum, with its pair heads were bear-like, their general structure like that of the 
of horns side by side on the nose, and the very interesting ungulates, their feet plantigrade. Two distinct forms 
genus hyracodon, which furnishes a connecting link be- abounded: one in which the incisors grew from persistent 
tween the palreotheroid animals of the eocene and the true pulps, like the beaver's, the other having all the teeth root
rhinoceros of the pliocene. The miocene period also pro- less. 
duced several species of a more perfect rhinoceros, still The d9minent ty 'If tertiary flesh eaters, however, were 
hornless. But more remarkable than any of these, indeed various modificatIOns of felidm, fierce cats, some of them 
in some re:lpects the most remarkable of all the animals surpassing our modern lion� and tigers in size and strength . 
brought to light in the strata of the West, were a number of Chief among them in the miocene age ",ere the saber-toothed 
species of grotesque appearance and gigantic size, resem- tigers, which seem to have overrun the whole world about 
bling the existing rhinoceros in general appearance, but lar. that time, and to have lingered in some parts until the hu -
ger, some of them approaching nearer to the elephant in man period. It is one of the puzzles of pala>ontology to 
size and length of limb. They have been named titanother- account for the extinction of this highly specialized type , 
iums, brontotherium8, and symborodons, and appear to have apparently the fittest of all the cat family to win in the 
died out during the miocene epoch. While they lived they struggle for existence. Happily for man they did not sur 
must have played the part of the then extinct uintatherium vive in force, to contest his progress toward the mastery of 
of the eocene (of which more directly), and that afterwards the earth. 
filled by the mastodons and elephants of later ages. '4 �. � • 

Very interesting evidence of evolution is also furnished PROSPECT OF NEW GERMAlJ PATENT LAWS. 
by the equal-toed hoofed animals, represented now by pigs, A correspondent in Berlin sends us the intelligence 
hippopotami, camels, chevrotains, deer, antelopes, sheep, that a modification of the present oppressive and illibe 
and oxen. Their remains appear but sparingly during the ral sysiem of German patent law is about to be made 
eocene period, but become abundant in the miocene. During that Prince Bismarck has been investigating the code as 
this period the first mentioned family were represented now existing, has recognized its defects, and will shortly 
chiefly by huge swine-like creatures, Olome of which ap' submit to the German Parliament the draft of a new law, 
proached the hippopotamus in size. There was also an al- the substance of which we give bIllow. As matters now 
lied four-toed form, more like true pigs; but all the species stand, the Gern18n patent is practically but little safeguard 
were of the peccary type. The sole existing survivor of the to the foreign inventor against German piracy, a fact we 
form on this continent is the South American peccary, ap- have stated in a multiplicity of connections. The govern 
parently an unmodified remnant of the old miocene fauna. ment itself takes the lead in "adopting " foreign devices 

A much more remarkable family was the oreodantidre, submitted to its examination under applications for pa 
which began in the later eocene, extended through the mio- tents, and it protects its people when they follow its exam 
cene, when they swarmed enormously, dying out in the pIe. We need go no further than the Centennial Exposi 
early pliocene. In nearly all points of structure, they were tion to find a striking instance of this in the Krupp 
intermediate between ruminants and swine, furnishing a guns, wherein is used the Broadwell gas check ring 
complete line of transition between those now widely sepa- an .American invention, and a necessary appendage to al 
rated groups. Their remains are found in great abundance, breech-loading cannon. This was submitted to the German 
both in species and individuals;  and a gradual modification, government for trial, and was unblushingly appropriatvd 
corresponding with the chronological position, can be traced and the inventor virtually told to go about his business 
from the earlier, more generalized forms to the latest and The invention is styled the Broadwell ring even in German 
most specialized : thus affording one of the most complete official reports. Krupp likewise " adopted" the invention 
chains of evidence yet found in favor of a.progressive alter- and has used it on thousands of guns without paying the in 
ation of form, not only of specific but of generic importance, ventor a cent. The same has been the case notably witl 
through advancing ages. other American military inventions. 

Exceedingly suggestive, too, is  the history of the camel· Of course it needs no argument to show that such a 
idm as exhibited in our tertiary strata. Here was apparent- course is not merely detrimental to the interest of foreign 
ly the original home of this singular group, now represen- inventors, but also highly prejudicial to the best interests of 
ted only by the llamas of South America, and the two cam- Germany herself ; and of this latter fact the astute Imperia 
els of the old world. During the middle and later tertiary Chancellor has doubtless become fully apprised. The main 
ages, transitional forms from the more generalized rumi- points of the new law which he suggests are that every in 
nants-animals increasingly camel-like and llama-like in vention, excepting, of course, such as are opposed to law or 
character-were abundant in North America, whence they good morals, may be patented. Inventors are not bound to 
probably migrated during the glacial epoch to the present give licences except where such are demanded for the public 
homes of the existing members of the family, along with benefit. The speCification must be definite, must be pub 
the horses, tapirs , and peccaries, which disappeared from lished at a certain time after application, and must embody 
this country about that time. distinct claims. The first applicant is considered the inven 

Not less interesting is the story told by the remain� of tor, disputes as to originality are to be settled by the 
those unique eocene monsters to which the names titanothe- courts, and, in obtaining patents, foreigners are placed on 
flUm, ullltatherlUm, dlllocera, loxolophoilon, and eobasIleus the same fOOtlllg as Germans, wlth the exceptIOn, how('\-er 
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that the former must appoint an attorney or representative 
in Germany. Patents may be declared void if insufficiently 
worked in the German Empire. It is considered a proof of 
such insufficiency if the articles patented are imported into 
Germany after a qualified person has offered to work the 
patent within the Empire. All such patents are to be for

feited if the proprietors allow importation without interfer
ing, provided the laws of the respective patentee's native 
country contain similar ordinances (France, etc.). In all 
other respects, there is no special proof of working neces
sary. Patents are to last fifteen years, and in certain cases 
extensions may be had. Progressive taxes are to be levied. 
Prior publication prevents the grant of a patent, the pat
ent right is transferable by deed or will, divided or undivid
ed. A special court is to be provided for patent suits. Pat
ent objects are to be marked, as under the American law. 
Patents may be declared void if the invention is insufficient
ly specified, if the foreign patentee maintains no German 
representative, if taxes are not paid, or if the patent can be 
proved to have been void from the beginning. There are some 
other, minor provisions, but the above sufficiently indicate the 
scope and character of the law, which, so far as Americans are 
concerned, is but little mprovement on the present system. 
Of course the complete text is necessary before a just opinion 
of the provisions as a whole can reached, and we should pre
fer some experience in its working before hazarding judg

ment as to its fairness and efficacy as regards foreign in
ven�ors. The clauses which require inventors to " give li
censes when demanded for the public benefit," those relat
ing to working in the Empire, and the offer by " a qualified 
person " to do so in the event of the non-compliance of the 
inventor, seem to open the way to wide constructions ad

verse to foreigners, and virtually to a continuance of the pre
sent injustice. The letter of the law may, it is true, change; 
but when such constructions are possible, and not only this, 
but, as past experience shows, haye been the rule in tier
many, it is not unrea�onable to believe that those who in
terpret the law will be guided therein by the light of pre
cedents. 

PROGRESS OF THE MISSISSIPPI RIVER JETTIES. 

We haye held so firm an opinion that a triumphant suc
cess awaited the carrying out of Captain Eads' plans, for 
opening the Mississippi river to the commerce of the world, 
that to read the engineer's reports of the splendid progress 
of the work is but to learn of the fulfilment of confident ex
pectations. The latter report, dated August 18, is now be
fore us, and the results noted must certainly be gratifying 
to the whole country. The channel between the jetties, we 
are told, is constantly increasing, and the jetties themselves 
are built up above mean low tide, and for a great length 
above ayerage high tide. The last sun'ey, made .July 27, 
shows a channel extending down 11,800 feet from the upper 
end of the jetties, and within only 250 feet of thf1 deep 
waters of the Hulf, having an average width of about i:l50 
feet, in which all soundings are 20 feet or more in depth. 
The line of deepest soundings through the length of 2t 
miles averaged over 26 feet, and many single soundings 
showed over 40 feet. Some idea of the progresH of the 
erosion going on between the jetties may be inferred frOIll 
the fact that the 20 feet channel, existing on June 17, had 
increased in average width nearly 100 feet throughout its 
entire length in the forty days between that date and the 
last survey. 

Captain Eads reviews, in some detail, various objections 
which the opponents of his project have urged, and devotes 
himself more especially to the assertion that the earth 
washed out of the channel would merely form a new bar out
side the jetties, and thus render access as difficult as ever. 
To settle this matter, he had soundings made in radial 
lines from the end of the jetties; and comparing the results 
thus obtained with those gained from a like series of sound· 
ings made in 1875, he finds that, instead of a bar being 
formed, there has been actually excavated, out of an areh 
1,100 feet square immediately in front of the jetties (which 
area must first be covered with deposit before a re-formation 
of a bar can occur) a mass of earth equal to 6B,400 wagon 
loads. And this aggregate deepening has occurred while 
nearly 3,000,000 cubic yards of earth have been taken up, 
from the bar between the jetties, by the river current, in 
excess of the ordinary burden of sediment, and transported 
over this area out into the Hulf of Mexico. If the mass had 
been deposited over the area mentioned, it would have cov
ered the space to the depth of about 18 feet. In fine, i� is 
conclusively proved that a general deepening has occurred 
in 490,000 square yards of the area in front of the jetties. 
comprising the outer slope of the bar and the track of the 
river discharge, and thus the report of bar advance and 
shoaling in front of the jetties is shown to be without any 
real foundation. Captian Eads admits that this favorable 
phenomenon of deepening immediately in front of the 
jetties was unexpected to all the adyocates of his sys
tem, and he ascribes it to the sea current which is induced 
by the prevailing winds, which blow almost constantly from 
oetween the northeast and southeast. The current result
ing is driyen westwardly beneath the riYer discharge, and 
excavates more room for itself as the volume from the jet
ties becomes gradually strong-er. Captain Eads reports in 
conclusion 

"In seventeen months after the passage of the act, and 
within fourteen months from the commencement of the 
work, the jetties have solved the problem presented at the 
mouth of the river. In their unfinished condition, they have 
withstood with but trifling injury two very severe storms, 
one surpassing in violence any known in the locality for 
many years; they have demonstrated the entire ability of 
the delta formation safely to sustain the works necessary to 
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control the river discharge ; they have not been overturned 
by mud lumps, nor swallowed up in quicksands, nor under
mined by the river current; and although largely oYer 3,000,-
000 cubic yards of earth have been swept out from between 
them into the Gulf, and the channel across the bar has been 
deepened from eight or nine to twenty-one feet, no evidences 
of a re-formation of the bar have yet to justify the belief that 
any extension of them will be necessary." 

4 411. 
STEAM ENGINE SLIDE VALVES, 

Some of our correspondents seem to have a difficulty in 
deciding as to the comparative merits of engines with single 
sliele valves, and engines with separate cut-off valves. 
Take the following letter as a specimen; 

" Can you explain clearly and definitely the difference in 
action between an engine with a single slide valve and one 
having two slide valves, one being a cut-off valve, there be
ing a throttle in the steam pipe '! And what are the advan
tages of the more modern cut-off engines, in which the gov
ernor acts upon the cut-off valve directly'! I cannot find the 
information in any book, and none of the men in our shop 
seem to have precise information upon it." 

If, with a single slide valve ,sufficient steam lap is given to 
the valve to enable it to cut off the steam earlier than when 
the piston has traveled about three quarters of its stroke,the 
exhaust becames cramped at the cylinder exhaust port, as ex
plained in volume XXXII, page 101. Hence, to economize 
fuel by using the steam expansivelyeluring a greater portion 
of the stroke, the cut-off valves were added; and at the same 
time, to avoid the loss of steam due to long steam passages, 
the latter were placed at the ends instead of in the middle 
of ' the steam chest. This necessitated the employment of 
two steam valves and two cut-off valves, it being considered 
that the power required to operate the valves was more than 
compensated for by the steam saved by reasol! of the short 
ports. 

The placing of the throttle valve in the Hteam pipe had 
the following defects: In the first place, the action of a 
goyernor takes place after the error which it is intended to 
remedy has actually occurred: or, in other words, thf1 speed 
of the engine must be greater than it is intended to be be
fore the governor ballM will rise and correct the evil. So that 
there is an element of time between the acceleration of the 
speed of the engine and the diminution of the steam supply 
by the action of the governor and throttle valve. Now in 
order that the initial pressure of the Hteam supplied to thf1 
cylinder shall be as near that of the boiler as possible, a 
supply of steam is provided close to the cylinder, that is to 
say, in the steam chest; and when the engine is running at 
her proper speed, the pressure of this steam approximates to 
that in the boiler ; and if the engine speed increases and the 
governor closes to a corresponding degree the throttle valve, 
there is nevertheless a supply of steam at full pressure 
which has passed the throttle, and is already in the steam 
chest ; and its aetion iH, to a great extpnt, to offsf1t thf1 effort 
of the governor. 

Secondly, the throttle valYe, by reducing', at the necessary 
times, the pressure of the steam in the steam chest, corres
pondingly reduces its temperature, inducing iu the steam 
chest II certain amount of condensation of the re-entering 
full pressure steam,admitted when the throttle valve reopens 
wide. When, however, the governor is attached to the cut· 
off valve direct, the pressure (and temperature) of the steam 
in the steam chest is not affected by the governor, and con
tinues, therefore, to be nearly that of the boiler. The 
advantage due to this will perhaps he more rf1adily perceived 
if we snppose that the throttle valve is the steam pipe, and 
that, the engine load having suddenly lightened, the throttle 
partly closes, thus reducing the pressure of the steam in 
the steam chest and cylinder. If, then, the engine load 
suddenlyaugmentH, and the throttle opens wide, the inflow
ing steam is re'luired to restore the pressure in the chest be
fore it can restore it in the cylinder. In other words, the 
space re([uiring its steam pressure to be incrf1ased is the 
contents of the steam chest as well as of that part of the cyl
inder in open comlllunication with the steam cheRt. 

'fhe action of a governor attached directly to the cut-off 
valve is that, so soon as the engine load lightens, the supply 
of steam to the engine cylinder is lessened by cutting it off 
earlier in the stroke: and there is hence a direct relation ex
isting, at all times, between the engine duty and thf1 con
sumption of steam, the engine speed being reduced by the 
extra degree of expansion employed, instead of by wire
drawing the steam. In addition to these advantages, most 
of the modern cut-off devices are given �, motion which 
opens and closes the steam ports very suddenly, inducing a 
greater initial pressure of steam in the cylinder and oMain
ing a more sharply defined point of cut-off. 

------------�4�4.·�1�.�----------
MORE CENTENNIAL AWARDS. 

Another lengthy list of Centennial awards has been pub
lished, and the N ew York Times has still better ground for 
its witty suggestion that people will before long begin to 
seek for exhibitors who did not receive honors, under the 
idea that the true mark of distinction lies in failing to ob
tain any jndicial notice whatever. Meanwhile it is amusing 
to notice the efforts which lIlany of the successful exhibit
ors, and most especially the sewing machine and piano men, 
are making to convince the public that each and every one 
of them obtained the first and best and highest premium. 
Four piano firms are lavishly advertising the fact, and rein
forcing their assertions with extracts from the judges' re
ports, which quotations, when considered together, show 
that the judges avoided an ohvious dilemma by characteriz
ing all the pianos as excellent, as doubtless they were, and 
leaving the rival makers to wrangle over their grammars 
and dictionaries in determining the exact comparative sig
nification of the high �ounding adjectives employed. Of 
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course (and everyone who has taken the trouble to compre
hend intelligently the system of awards knows it) there are 
no "first premiums," and it is only uselessly to infer ignor
ance on the part of the public to blazon forth any claim to 
such. The regulations of the Centennial Commission on 
the subject are as follows; "Fourth; Reports and awards 
shall be based upon inherent and comparative merit. The 
elements of merit shall be held to inclu_de considerations 
relating to originality, invention, discovery, utility, quality, 
skill, workmanship, fitness for the purpose intended, adap
tation to public wants, economy, and cost. Fifth; Each re
port will be delivered to the Centennial Commission as soon 
as completed for final award and pUblication. Sixth: Awards 
will finally be decreed by the United States Centennial Com
mission, and will consist of a diploma with a uniform 
bronze medal and a special report of the judges on the sub
ject of the award." 

The cardinal object of the system is to avoid gradation. 
The judges simply write reports on exhibits which they 
deem commendable, and the Centennial Commission there
upon decides which out of the exhibits so reported upon are 
entitled to the medal and diploma. From the length of the 
lists, it is safe to believe that few if any of the objects com
mended by the judges were denie d the distinction ; and in
quiry among several exhibitors in this vicinity reveals the 
further fact that, in most cases, those who did not receive 
judicial notice and a report owe it to their own neglect and 
misapprehension in not entering for competition, or in fail
ing to send in the required description to the judges, or in 
some other wise not complying with the regulations of the 
Exposition. 

We do not think that any one will regard the medals and 
diplomas as of any especial importance. Some system of 
the kind had to be devised, else exhibitors would be dissat
isfied at being denied their usual stimulus. The defects of 
the old anonymous jury system, with its multifarious gold 
and silver medals, are well known, and the present plan was 
adopted as a better suhstitute. It gives everybody a premi� 
um, and that is excellent, and likely to cause universal 
gratification. The real distinction, h8wever, lies in the re
ports; and when an exhibitor receives a document signed by 
such experts as Dr. John Anderson, or Professor Reuleaux, 
or Dr. Nordenskjold, or Captain Eads, all of whom are judges 
besides many other eminent gentlemen, pointing out the 
merits of his device, showing wherein it excels, and thus 
lending the weight of their high authority in his support, 
then he has something worth any number of meaningless 
medalS; and if he fails to publish that report, and to adver
tise the fact that he has received it, and the object he re
ceived it for, over the whole land, he simply neglects his 
best interests and throws away the greatest benefit which 
the Centennial Exposition can secure to him. And this we 
strongly advisf1 our readers to do: Do not claim" first pre
miums," for that is nonsense; but procure a copy of the re
port (and every exhibitor is legally entitled to that), and pub
lish it along with such a description of the invention that 
the public may see what has been accomplished, and what 
the accomplishment has earned. 

We give below some further names of manufacturers and 
inventors well known to our readers, who have received fa" 
vorable reports and awards: H. W. Johns, for asbestos and 
itll adaptation I! to roofing, paint making, engine packing, 
boiler covering, cement, etc. ; Dixon Crucible Company fOl 
graphitic crucibles ; Morris, Tasker & Co., gas works rna 
chinery; Charles Pratt & Co., petroleum products; Heneral 
M. C. Meigs, for hydrodioptric light ; Odorless Excavating 
Company, for cesspool cleaning machine ; W_ D. Andrews & 
Brother, for centrifugal pumps; Lathrop Anti·Friction Com
pany, for lubricant; Jerome Wheelock for automatic cut
off engine; Heorge B. Brayton, for hydrocarbon engine; and 
Professor R. H. Thurston, for metal-testing machine. 

"4 4 ••• 
A Kelnarkable Fish Dinner. 

The fish culturists who have recently been in session at 
the Centennial Exposition treated themselves, during their 
stay in Philadelphia, to a fish dinner, which is cert.ainly ex
traordinary and unique in its way. The bill of fare em
braced fifty-eight different kinds of fish, and in its entirety 
is much too long for publication here. Some of the delica
cies, however,are remarkable. Under the head of lwra d'l1luvres 
froida, (the mclt'u, by the way, is organized with the utmost 
elaboration) we find Norwegian pluck fish, Portuguese con
ger eel, and Spanish conger eel with tomatoes, Turkish botar
goes or mullet roes, Japanese shake or dried salmon, cray
fish from the Cape of Hood Hope, French tunny fish, Chin
ese white and black shark fins, Alaskan oolachans, Portu
guese sword fish and squid, Russian caviar, Chinese dried 
fish maws, and, most astonishing of all, "desiccated octopus 
eggs." Noted scientists are honored by having their names 
applied to the various sauces. Thus we have filet of English 
soles'; la Buckland, sheepsheads, Agassiz sauce, aspic of 
eels Ii ta Huxley, and bi8qlle of lobster, Seth Green style. 
It was a memorable feast, and taxed the culinary skill of 
the cooks at the Centennial to the utmost_ One particular 
dish seems to have puzzled even the most ingenious eM/a, 
and that was kanten (Japanese seaweed) d la Sekizawa 
Akekio. The aid of the Japanese cook in the employ of 
the Japanese Comlllission was at last invoked, and he 
proved equal to its toothsome preparation. 

.4 ••• 
AN agricultural society in Massachusetts, desiring to en

courage tree planting and the re-foresting of poor lands in 
that State, have offered prizes for the best plantations of 
larch, pine, ash, and other trees suited to different localities 
and soils_ The prizes range in amount from $400 to $1000, 
and special instructions-are published to guide competitors. 
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MUSICAL BUILDING BLOCKS. 

An ingenious method for teaching music in a graphic man· 
ner has been patented bV Mr. Herman Eckhardt, of Colum
bus, Ohio, through the Scientific American Patent Agency, 
September 5, 1876. It is a toy or game, by which almost any 
piece of music of a certain number of bars may be set up 
to be played. 

(OCTOBER 28 , 1 876. 
by apothecaries for tooth powder, the charcoal being wrapped 
in white paper, and placed it on top of the gunpowder that 
was being dried upon the top of the stove. Having occasion 
to go out, I took off the paper of charcoal and laid it on the 
table. When I came back, in about twenty minutes, I ob
served the paper smoking. The charcoal was completely 
consumed. During all this time the gunpowder remained 
on the stove unexploded. In the engraving, A, Fig. 1, represents a clef block, that 

is equal in length to the hight of the staff and the added 
spaces above and below the staff. The clef block, A, con
tains the G clef, with the lines and spaces numbered, to
gether with the names of the notes upon the lines and spa
ces, and other information, on one side, and the bass clef, 
etc. , on the other side. The clef block, A, also forms 

The kinds of wood generally used for the manufacture of 
charcoal for gunpowder are the black dogwood, the wil
low, and the alder. These varieties are all well adapted for 
the purpose, though for the best brands of sporting powder 
the dogwood is said to be preferable. The wood is conver
ted into charcoal by heating it in iron cylinders. After the 
charcoal is removed from these vessels, it is placed in iron 
coolers provided with tightly fitting lids, and allowed to 
stand for some hours until quite cool. It is then sent to the 
mill to be ground, and is afterwards mixed with the other 
ingredients for gunpowder. With reference now to this 
process, Professor F. Hargreaves vouches that there are 
many instances recorded where the charcoal has taken fire 

" My next observation was this: While at work in my la
boratory, I had occasion to use a piece of charcoal for blow
pipe experiments. I went down into my cellar, and brought 
up a piece of light, fine, round charcoal suited for that pur · 
pose. It was damp. I laid it upon the top of a column stove 

the rest or support, against which the other blocks 
are placed. The different musical notes, rests, charac-
ters, and signs are placed on blocks of varying sizes, 
proportioned to the duration of the same-the cubical 
blocks, B, containing whole and half notes, and whole 
and half rests, on lines and spaces ; the semi-cubical 
blocks, C, quarter notes and rests on lines and spaces ; 
and the quarter blocks, D, eighth and sixteenth notes 
and rests on lines and spaces, and all the other musi-
cal characters, as sharps, fiats , naturals, dots, etc. 
The blocks, B C D, are provided with black edge lines, 
a, that form the lines of the staff in setting up the mu-
sic, some of the sides remaining without signs or edge 
lines, to serve to fill up the spaces above and below the 
staff. The measures are indicated by means of thin 
strips, D', Fig. 2, of black or other colored wood, that 
are interposed between the blocks to form the division 
of the bars. A number of measure strips. B, are pro
vided, in proportion to the number of blocks and bars 
that may be set up with the same. Any piece of mu-
sic may be readily set up by selecting the required 
notes, rests, and sign blocks, and filling up with the 
remaining blocks, separating the blocks by the mea-
sure strips, in the manner indicated. 

- .-. -
A 1'IIe_ Saf"ety Explosive COlDposltlon. 

Messrs. L. de Soulages and R. Cahuc, of Toulouse, 
France, have patented through the Scientific American 
Patent Agency, September 19, 1876, a new blasting 
powder, which is claimed to produce a dynamical ef
fect superior to the common mining powders and to 
dynamite, while it combines the advantages of cheap
ness and non-explosibility in the open air, with a re
duced production of smoke and injurious gases in its 
explosion, leaving hardly any trace or residue of solid 
deposit of ashes in the bore hole. It consists of ni-
trate of potash or equivalent salts, sulphur, and soot 
or lampblack, combined with tanner's bark, sawdust, or 
similar separating ingredients, ground and mixed in suitable 
proportions. The compound is then mingled with a solu
tion of sulphate of iron, and boiled until the mass becomes 
entirely liquid, with the parts so combined as to form a uni
form black paste. This, when dried, produces a powder of a 
blackish color, and of a density of about 0 '6. It may be 
stored for a considerable length of time without undergoing 
the least alteration or deterioration. 

In the atmospheric air the powder takes fire and burns 
like any other inflammable body brought in contact with an 
ignited body or a flame of sufficient intensity, producing no 
shock or explosion whatever. Neither atmospheric electri
city, nor shocks of any kind, have any action on the pow
der, which explodes only when firmly tamped or compressed 
in the bore hole, and ignited, likfl the ordinary mining pow
der, by means of a mining fuse. 

4 4 11 • 
IMPROVED BALE HOOP TIGHTENER. 

We have had several letters from cotton press owners and 
others, asking for an invention which will 
pull together the ends of cotton bale bands 
while the bale is in the press, so that when 
the pressure is removed the bale will not 
expand. The object sought, of course, is 
to save room and consequently the cost of 
storage and freight. The present inven-
tion is apparently in response to this de-
mand. In order to strain the hook around 
the bale, the inventors employ a lever 
with a forked claw and a hook, H, the 
former to engage the hook, A, behind its 
shoulders, and the latter to engage in 
one of the holes of the part, E, and draw 
them together in the manner indicated in 
the engraving. The hook is connected to 
the lever, so that it can be shifted toward 
and from the claw end as the resistance 
varies. This connection is preferably made 
by a yoked end of the hook, in which 
the lever is slipped, so that it drops into 
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ECKHARDT'S MUSICAL BUILDING BLOCKS. 

the second day after grinding. With the process of this oc
currence we are by this time quite familiar. The same ob

server, it appears, is also aware of the fact that the pulveri
zation of the charcoal is not absolutely indispensable for 
such ignition to ensue, for he adds, at the conclusion of his 
remarks: " The absorption (namely, of oxygen) with sticks 
of charcoal is not so quick as with ground charcoal, and 
hence the spontaneous combustion of stick charcoal does 
not occur so often." Mr. Hatfield, in a paper containing 

" Observations on the Circumstances producing Ignition 

in Charcoal at Atmospheric Temperatures,"  published 

in the Philo8ophical Magazine, states the following : " If 

twenty or thirty hundred of charcoal, in a state of minute 

division, be put together in a heap, and left undisturbed, 

spontaneous combustion generally occurs." He records, in 

verification of this statement, the following instance: " A  

quantity of small charcoal was thrown into a heap that cov

ered about ten feet square and four feet deep. In three days 

the temperature hai increased to 90° Fah. , although it was 

at first only 57°, that of the surrounding air. On the sixth 

....Z/ 

to dry, directly beside a tin pan containing water, 
which was not boiling and never did boil there. I 
took the charcoal off the stove and laid it on the table. 
A short time afterwards, I discovered that it was on 
fire all through its mass. I laid it aside and it burned 
entirely to ashes . I repeated the experiment 
again intentionally, watching it carefully, and with 
the same result. "  The explanation of the cases first 
quoted is not difficult to find. The charcoal possess
es wonderful porosity and great power for occluding 
gases. This absorptive quality is supplemented by a 
species of selective power : in virtue of which, it 
absorbs oxygen with much more avidity and in much 
greater quantity than nitrogen. The enormous con
densation which gas suffers by absorption into the 
pores of the charcoal is attended with the liberation 
of a quantity of sensible heat that is the equivalent of 
the work the atoms have accomplished: while simul
taneously, the eminent non-conducting property of 
the charcoal hastens the period of active combustion 
by preventing the dissipation of the heat thus evolved, 
and concentrating it upon the porous mass.-Polytech-
nic Review. 

.. _ .  
Mineral and Vegetable Waxes. 

Mineral waxes are hydrocarbons, often crystalliza
ble, and differing from each other in their tempera
ture of fusion. They are frequently derived from 
resinous trees buried in peat beds, and rarely from 
lignites or coal formations. The principal variety used 
industrially is ozokerit, sometimes called natural pa
raffin. It is less dense than water, of a waxy luster, 
and in one direction presents a conchoidal fracture, 
breaking into thin translucent scales. Its color is a 
brownish green by reflected light or yellowish brown 
or red by transmitted lIght. Powdered, it is a yellow-
ish white. It is soft, flexible, cuts like wax, and sof
tens at a low temperature. 'rhe odor is aromatic, and 

becomes more bituminous when the wax is rubbed. Fric· 
tion also electrifies it negatively. It is fusible into a clear 
oily liquid, and burns with a bright flame. It is solub�e en
tirely in turpentine and naphtha, more or less in ethflr, and 
slightly so in boiling alcohol, when the material separates 
in crystalline state on cooling. It is unattackable by sul
phuric acid. 

Ozokerit is found in the Caucasus, in England, and in 
Austria. In Moldavia, it is directly employed for illumina
tion, being used in gas making, and in the manufacture of 
candles. A factory in Frankfort on the Oder prepares the 
material under the name of ceresine, and produces over 
100,000 Ibs. yearly. Ozokerit, in purified form, is largely 
used by perfumers and in pharmacy in place of beeswax, 
as it hinders medicaments from becoming rancid. 

A similar substance, now but little employed, is hatch
etin or mineral adipocere. This is of a yellowish white 
color, has a mother-of-pearl luster, is very soft and is of 
about the conliistence of spermaceti. It is found in Belgium, 
Moravia, Bohemia, Wales, and England. It is scarcely at-

tacked by nitric acid, but is completely 
carbonized by sulphuric acid. It is slight
ly soluble in boiling alcohol and in ether, 
leaving a viscous and inodorous residue. 

Other mineral waxes are nejt-gil, found 
in the island of Tschelekan in the Caspian 
Sea, near naphtha sources, and baikerite, 
from the vicinity of Lake Baikal. These 
are fossil waxes, or more probably bitu
mens, as are also kir and elaterite. The 
latter, often termed elastic bitumen or mi
neral caoutchouc, is of less density than 
water, of a blackish color, and is elastic 
like rubber. It has been found in this 
country, near W oodbury, Conn., and in 
many parts of Great Britain. 

There is a large number of vegetable 
waxes but slightly known. Some are se
creted by insects, which absorb the sap of 
various plants. Others are deri ved from 
the exudations of palm trees. The Goper
nicia cerijera, a Brazilian tree, bears leaves the notches, K, to be held the required dis

tance from the end. KNOWLES AND DERDEN 'S BALE HOOP TIGHTENER. from the glands of which carnauba wax is 
obtained. The commerce in this material This device was patented through the 

Scientific American Patent Agency, September 5, 1876, by 
Messrs. Thomas C. Knowles and James P. Derden, of Vi-

enna, La. 

day, it had risen to 150° ; and on the seventh, combustion 
had commenced in several places. "  

Dr. C .  T. Jackson, i n  a communication t o  the American 

• '., • Academy, gives the following piece of testimony corrobora-
spontaneous C OlDbustlon of" Charcoal. tive of what has just preceded : "Three times," he remarks, 

The late Mr. Braidwood, superintendent of the London " I  have set fire to charcoal at temperatures below that of 
Fire Brigade, England,remarks that lampblack and charcoal, boiling water. My first experiment of observation was acci · 
when the smallest quantity of oil gains access to them, \dental. I was preparing, while at Bangor, Me. , for a lecture, 
are more inflammable than sawdust and the vegetable and in which I had occasion to show an artificial volcano. I took 
animal textiles, and should not be admitted among ships' a tray filled with gunpowder and laid it on the stove to dry. 
stores. I then took a paper of pulverized charcoal, such as is sold 

exceeds 2,000,000 Ibs. yearly. In the Andes there exists 
the ceroxylon andicola, which also yields a material known 
as palm wax.-La Nature. 

,. 41 • •  
ON a high bluff near the Iowa river are some wonderful 

Indian mounds, with the remains of circular floors made of 
baked clay and the trunks of trees, covered with earth. Un
derneath the earth are human bOlles, copper axes with han
dles of polished horn and petrified wood, stone hammers, 
flint knives, and images of animals accurately carved and 
polished, made of a hard reddish stone. 
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IMPROVED YARN REEL AND TESTER. PATENT GAS HEATER. 

The necessity for close attention to the details of cost of 
manufacturing, both in the matter of stock and labor, has 
recently received much consideration. This is especially 
the case in the cotton and woolen manufacture. The two 
engravings published herewith exhibit very important 
means towards greater economy in the spinning of cotton 
and wool, beside keeping the manufacturer informed of the 
actual quality of the work produced. 

The simple contrivance illustrated herewith at once ex· 
plains and commends itself to those who require a ready 
means of heating and tempering small tools. It is intended 
to take the place of a forge in heating and tempering mao 
chinery and jewelers' small tools, beside being capable of 
use for domestic purposes, such as a nurse lamp, etc. A 

Fi -. 1 

Fig. 1 shows an improved yarn reel of new design, par. 
ticularly adapted for use in reeling fine cotton, linen. wool· 
en, or worsted yarns. The reel is one and a half yards in 
circumference, and connects with a disk graduated into 120 
parts, indicating the number of yards reeled from each spin
dle. An automatic feed motion lays the yarn flat upon the 
reel, securing accurate and uniform measurement, and con· 

sequently correct rel'lUlts as to 
Fig. 2. stretch, strength, and num. 

bering. 
Fig. 2 exhibits a yarn tester, 

which is designed to test both 
the strength and stretch of 
yarns. A knot, or one seventh 
of a hank or skein, of yarn is 
first reeled and then removed 
from the reel and placed upon 
the pins, g and h. The crank, 
i, is then turned to the right 
until the yarn breaks. The in· 
dex point, d, will then show 
the amount of stretch in inch· 
es and eighths, and the upper 
index, c, will give also the ex· 
act breaking weight in Ibs. 
avoirdupois. The machine is 
adapted for a breaking weight 
of 100 Ibs. or less, which ge· 
nerally includes any number 
of yarn above 20. If any num· 
ber should exceed 100 Ibs. in 
strength, it would be necessa· 
ry to reel off only half of the 
amount mentioned above, which 
would equal 60 yards, and then 
multiply the weight by 2. The 
advantages resulting from the 
use of such a reel and tester 
will be at once appreciated by 
those familiar with this branch 
of production. 

Furthpr information can be 
obtained from the Brown & 
Sharpe Manufacturing Compa. 
ny, Providence, R. I . ,  who are 
the inventors and makers. 

4 I I ,  • 
SAMPLE-WEIGHING SCALE. 

The sample·weighing scale illustrated herewith is de. 
signEld to meet a want often felt where a large number of 
small articles or parts are to be computed, or large quanti. 
ties are to be estimated from the weight of samples. One 
pound can be weighed by ten thousandths. Screws, samples 

of paper, drugs, colors, etc. , can be accurately weighed. It 
also answers for a postal scale. The finished parts are nickel 
plated, and the stand and base are neatly japanned and or. 
namented. The scoop is detached for convenience in use. 
Further particulars will be furnished by the Brown & Sharpe 
Manufacturing Company, Providence. R. I. 

• U I . 

A SYSTEM of weather observations is now applied to the 
whole coast of Australia. .All the stations are connected by 
telegraph 

piece of steel half an inch in diameter can be heated suffi· 
ciently to harden in about six minutes. It does not heat 
to a degree that will injure the quality of the steel, and tools 
heated by it will be tougher than when heated in a forge in 
the usual way. Darling, Brown, & Sharpe, Providence, R. 
I. , are the makers of this article. 

4 I I  . ..  
FISHHOOKS, JETTIES, AND MISCELLANEOUS DEVICES. 

We select this week from Knight's " Mechanical Diction· 
ary"* a number of interesting engravings relating to sub· 
jects which it is scarcely possible to classify under any one 
general heading. In Fig. 1 is represented a number of in· 
genious 

FISH HOOKS. 

a and b are two forms of spring hook in which a mousing 
piece engages tb.e barb. c and d are two positions of the 
same hook, one set and the other sprung. e is intended to 
give the hook a square presentation, and prevent glancing 
of the hook in striking. f has a tripping hook which strikes 
from above, and supplements the primary hook. g has a 
spiral spring shank. h has a spring hook attached to the 
snood, which affords the means of attaching a bait or other 
hook. i has an additional hook, which is sprung, and thus 
supplements the primary hook. j has spiral vanes, so as to 
revolve it when drawn through the water in trolling. k l 
shows two forms-on different scales-of a spring hook 
whose claws are thrown down upon the fish which tampers 
with the bait. 

In making the hooks, straight wires of the proper size and 
length are flattened at one end, and the barb formed by a 
single blow with a chisel: The point having been sharpened, 
the proper curve or twist is given to the hook; the soft iron 
is then case.hardened, to give it the stiffness and elasticity 
of steel, by immersion in hot animal charcoal. The hooks 

Fig. 1 .  

Fish- Hooks. 

are subsequently brightened by friction, and tempered. In 
the hook.making machine, the wire is run from a reel into 
the machine, and on the other side the fish hook drops out 
completed, with the exception that it must be tempered and 
colored. After the wire reaches a certain point, the requi. 
site length is clipped off. The next operation barbs it ; the 
other end is flattened. It passes around the revolving dies, 
whose teeth, formed like the notched spikes of a wheel, 
catch it, and bear it from one operation to the next until it 
is smoothed and filed, when it passes between rollers that 
give it the prescribed twist and turn, and it drops into the 
receiver awaiting it. 

'Publlshed In nnmbers by Messrs. Hurd '" Honghton, New York cIty. 

275 
THE FISH WAY, 

shown in Fig. 2, is a device to enable fish to ascend a fall. 

Fig. 2. 

Fish. Way. 

It may consist of a series of steps over which the water de· 
scends, turning a fall into a cascade, and sometimes known 
as a fish ladder ; or it may consist of a chute with a sinuous 
track for diminishing the velocity and assisting the passage 
of the fish to the level above the dam. In the example, it 
is an inclined chute having a series of chambers containing 
comparatively still water, the current being confined to a re· 
latively smaller space. 

The success with which Captain Eads is meeting with his 
construction of willow jetties , at the delta of the Mississippi 
river, will render interesting the various other forms of 

JETTIES 

presented in Fig. 3. Although limited to no particular form, 
a very common construction of jetty is a timber framing, A, 

Fig 3. 

a 

.Jellies. 

secured by piles or loaded with rubble. It is often built in 
the manner of a sea wall having a double row of sheeting 
piles, the interval filled in with rubble or beton. The latter 
is excellent. The term jetty is aliilO applied to expensive and 
solid erections of masonry, and to hards or landing places 
for boats. 

Telford's jetty, B, at the eastern arm of Kingstown harbor, 
Ireland, is an example of a jetty made of rubble, with a 
track and parapet of coursed masonry. The foreshore, in 
most works of this kind, is faced with patched stones, that 
is, an outer layer in which the undressed stones are not laid 
at random, but deposited end on, beginning at the lower 
edge, and so caused to bind and become mutually sustaining 

Jetties of masonry, C, have usually ashlar facings and 
heartings of rubble or concrete. The walls filled in with 
beton will be nearly equal to a solid mass ; in fact, beton it 
self makes a wall of such tenacity that its strength is equal 
to a homogeneous block. When the ashlar masonry is filled 
in with earth, it requires a bond ; when this is masonry, the 
counterforts take the form of division walls, which thus reo 
duce the jetty to a series of compartments. The stones of 
these horizontal bonding courses should be cramped and 
joggled together, and the top carefully paved to prevent in. 
filtration. 

The southern jetty, D, of the port of Havre is exposed to 
violent storms and a powerful littoral current. It exempli. 
fies the ashlar facing, horizontal bonding walls, rubble fill. 
ing, paving, parapets, aprons of piles and pierre-perdue to 
protect the foundations from the repercussion of the waves, 
all executed in a style which has provoked the admiration 
of those who have understandingly examined it. 

FELTING. 

The mechanical features of the operation of felting are 
derived from the jagged character of the edges of some ani 
mal fibers which enables them to pass in one direction, that 
is, root first, but opposes their withdrawal. When the fibers 
are pressed together by suitable means, the projections inter
lock, and a compact fabric is produced. 
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In Fig. 4 are represented several 

FELTING FIBERS 

as seen under the microscope. 
somewhat les ; than TO\-o of 
an inch in diameter. f is 
rabbit hair, and b beaver 
down, which has a diameter 

a is a fiber of Saxony wool , 

of about "2·ioo of an inch. 
e, d, and e are muskrat, nu
tria, and hare fur. They 
all show the jagged edges 
which confer upon th eIr. 
the characteristic felting 
quality. 

Fig .  4. 

M. Du Chaillu, the well 
known African explorer, 
describes a 

d ------�==="'�.... . 

PRIMITIVE EASY CHAIR, 

devised by Obindji, a chief- e 

tain of a tribe l iving in the 
Gabeon country. This dusky 
potentate is represented,en

-s.���.� 
Fflling-Fiber.,. 

joying a siesta in the offspring of his inventive genius, in 
Fig. 5. The chair is nothing more than a slab of wood which 

Fi\r 5. 

rests on an inclined four-legged frame, and is held from 
sliding by blocks at its lower end. 

Figs. 6 and 7 relate to 

BASKET MAKING. 

For the finer kinds of baskets, osier is the material most 
commonly used, but for a coarser article strips of split hi "k
ory, oak, or black ash, are frequently employed (Fig. 6.)  

Fig. 6.  

"\ 
Osiers are prepared by soaking in water, after which they 
are split, cleaned, and bleached in the sun. A number of 
rows are laid crosswise to begin the bottom of the basket, 
and are woven together by a spiral weft of wands, which 
pass alternately over and under the radial wands, to which 
others are added as the size increases. The wands are bent 
up to form the sides, and other rods are woven in and out 
between them, until the basket is made of the required 

Fig. 7. 

hight. The edge 01' brim is finished by turning down the 
projecting ends of the ribs, whereby the whole is firmly and 
compactly united. Handles are formed by forcing two or 
three osiers, sharpened at the ends and cut to the proper 
length, down the weaving of the sides and close together. 
They are pinned fast near the edge and afterwards bound or 
plaited. 

Hydrophobia and Intemperance, 

Mr. L. N. Noyes, of Boston, Mass. , sends us the follow
ing, from the Brooklyn Argus : 

" Hydrophobia, in the dog, I am satisfied, is the result of 
the animal having been inoculated by biting some person 
suffering from the disease of intoxication. Startling as this 
theory may appear, there is not the least question but that 
the facts will bear it out. First, hydrophobia and mania a 
potu are identical in most physical conditions-subj ects dead 
of either disease presenting nearly the same autopsy. Sec
end, the saliva of a man dying of delirium tremens, and t.hat 
of a dog suffering from rabies, bear the same chemlCal 

Jtie.tifi t .!meritau. 
analysis. Third, the entire system of tae patient suffering 
from alcoholic madness is so poisoned that rapid inoculation 
will follow any contact with the virus of the blood. Fourth, 
the bite of a man in an alcoholic fit has been known to result 
in hydrophobia. As to the application of these facts : First, 
with the canine race, hydrophobia is  never spontaneous ; 
with man, the disease is known to be. Second, there is not 
a case on record of a dog having died of hydrophobia that 
will not admit of proof-if the facts can be ascertained-that 
the dog had previou sly bitten an intoxicated person , 01' had 
been attacked by Rome other animal suffering from a like 
inoculation. 

(JEOItGE WIU • .  JOHNSTON, Superintenden t 
Brooklyn Society for Preventioll of Cruelty to AnimalH." 

'Ve think the statements here made are without founda
tion : In regard to the first assertion, that hydrophobia and 
manin a pot?(, are identical, by which we presume the writer 
means that similar symptoms are developed in both, we 
would refer him to the works of the best authorities, in 
which he will find that they differ in the most important 
respect.s. 'fhat the autopsy in both cases is similar is quite 
natural, since there are no well marked anatomical lesions 
in either ; nor are there in hydrocyanic acid poisoning, 
tetamls, etc. Secondly, as to the saliva of a man dying of 
dfli1'i1l1li t1'ellU'lI .9, etc. : we do not fully understand what 
the writer means. If it is that the same abnormal princi
ples are found in the saliva of both cases, such a8 would 
produce hydrophobia if introduced into the healthy circula
tion. we can only reply that this could only be proved by a 
number of experiments, which have not, as far as we are 
aware, ever been made. We almost daily hear of cases 
where a nose, an ear, a cheek, or a finger is bitten off in a 
drunken broil, without hydrophobia resulting. 'fhirdly, 
there is no virus of the blood in alcoholism. According to 
Flint, Sr. , Minuyer, Watson, Reynolds, Dunglison, and 
many others, the etiology of hydrophobia is not known ; 
while it never appears in the human subject without inocu
lation in the correct sense of the word, and not as Mr. John
ston uses it. The last deduction is too absurd to demand 
attention. 

Q!:orrtspou4tUtt. 
'rile <!entennlal Trial of Steam Fire Engines, 

1'0 tlte Editor of the Scientific American 
Will you please correct an errol' in your otherwise admi

rable account of the trial of steam fire engines at the Cen
tennial? 

The j udges were assisted hy Mr. Wellington Lee, a� ex
pert, not by a Mr. Wellington as you printed it. Mr. Lee 
is well known as a member of the firm of Lee & Larned,who, 
after Latta of Cincinnati, were the pioneers in steam fire 
engines, and fi rst made them an established success. He is 
on all accounts the most competent man living to fill the ex
ceedingly difficult position of expert assistant to the judges. 

Newark, N . . J .  CHARLES T. PORTEH. 
.. I" .. 

To Measure the Width of a Rlvel', 

To the Editor of the Scientific Ame1ican : 
Let A B represent the line of survey (the course ueing at 

any point of the compass), striking the river bank at B. 
Mark a tree or bush on the opposite bank, in line with A B. 
Then lay off 25, 40, 50, or any number of feet from B to D, 
at right angles with the line A B ;  from D to E lay off the 
same distance as from B to D ;  then from E, walk, at right 
angles to B E and parallel to line A B, until you reach point 

�� " 
" 

, 

A : ' j" 
F, which is in line with points C and D. Then measure from 
E to F, which will be the same distance as from B to C. or 
the width of the stream. A. S. LEHMAN. 

Fort Cameron, Utah Ter. 
e I ' ,  .. 

[For the SCientific American . J 
A LESSON FROM THE MACHINE TOOLS AT THE 

CENTENNIAL. 

It is somewhat remarkable that, while the exhibits in Ma
chinery Hall show the advancement in special manufactures 
and processes, yet, in the tools and appliances for producing 
the machinery, but little progress seems to have been made 
during the last thirty years. If we examine the loom, the 
printing press, and the woodworking machinery, our ad
vance is marked by complete and successful applications of 
new and original principles. But if we turn to the lathe 
and the planing, drilling and slotting machines, in fact to 
any of the tools used in the construction of machines, we 
shall find that we have reach a platform where we may 
,. rest and be thankful,"  hut beyond which we have appar· 
ently but a small prospect of further progress. If we ex
amine the lathe, and ask ourselves in what broad particular 
we have improved upon the old Smith, Beacock, and Tannett 
lathe of thirty or forty years ago, we shall not readily find 
an answer. We have the same bed, the same cone mandril, 
the same gear, screw-cutting, and independent feeds, the 
same cross feed, the same compound rest, the same tail 
stock, in fact, the same design and general arrangement all 
through; and with the exception of the introduction of the 
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universal chuck, our chucking devices are identical. If we 
turn to the lathe cutting tools, we shall find that our prac· 
tice has been stationary. In planing machines, we have ad. 
hered to a like general arrangement of parts ; and the de
partures from old practice are not worth mention. The slight 
modifications consist in arrangements for a quick return mo
ti.)n by means of an extra pulley and belt instead of differ
ential gearing, and in the application of an independent rest 
attached to the uprights for planing vertical faces. In plan
ing machine cutting tools, we have made no innovation ; 
and the only departure from the old time practice has been 
in the modern plan of taking a finishing cut on cast iron 
with a broad, flat-nosed tool with a very coarse lateral tool 
feed . In shaping machines, we have made some departures 
in the enti re design, giving to one machine capacity for a 
much wider range :>f work. The sliding head has been 
made movable upon the 'bed, and various attachments for 
the table have l)een introduced. But the machines built by 
Maclear and March, a generation since, had a quick return 
motion, cone mandrils for circular work, and a vise 
chuck (as good as any we remember to have seen,except that 
lately introduced by 'rhomas & Co. ,  of this city) ; whereas 
we do not know of a modern sllaping machine equal in ca · 
pacity to the Nasmyth " puff and dart " machine of thirty 
years ago. That machine, which is. still extensively used in 
England upon the edges of armor plates, had a stroke of five 
inches and made 160 cutting strokes per minute. Referring 
again to the various attachments for the table, but very few 
of them are used for general work. In cutting tools for 
shaping machines, we have no modern innovations what· 
ever. In drilling machines, our progress has been confined 
to the introduction of multiple machines .  adapted to special 
work, and in various forms of radial drilling machines, con. 
stituting a more marked improvement than in the machines 
above mentioned ;  but in the drilling machine pure and sim
ple we have made no substantial progress, except it be in the 
introduction of the twist drill, which is decid edly a step for
ward in drilling fine work. The Maclear and March drilling 
machines above mentioned were as substantial in their 
framing, and were provided with self-acting change feed as 
well as hand feed ; for light work a treadle feed was em· 
ployed, leaving both hands free to manipulate the work. In 
screwing machines, we may justly lay claim to advancement 
in the introduction of solid dies,and in the use now common of 
segmental dies fitted to adjustable chucks; so that,while the 
dies cnt t.he whole thread at one cut, they thus avoid the 
strain on the sides of the thread, which is inherent in those 
dies which are adjustahle and require to take more than one 
cut to make a full thread. Another modern improvement 
is in the dies, which are made to throw open when the 
thread to be cut is finished. so that the dies do not require to 
travel back over the thread, a movement which abrades the 
cutting edles of the die teeth, and also entails a loss of 
time. We have also added pumps for supplying a more co
pious stream of oil to the dies ; so that, taken altogether, we 
have made satisfactory progress, notwithstanding that the 
tap has maintained its original form, except it be in our hav. 
ing adopted a standard angle and pitch. 

Our greatest degree of progress has been in the milling 
machine, which has been given a very wide range of useful 
application during the last thirty years. But milling rna· 
chines and milling cutters, of the same shape as those at 
present used, and with self-acting feeds, were employed 
years ago ; but their field of employment was then compara· 
tively limited. In the slotting machine, we know of no sub· 
stantial improvement made during the last twenty-five years, 
and but little indeed in a much longer period. The slotter 
introduced by Sharp, Stewart, and Co., of Manchester, Eng· 
land, about the year 1855, had a box frame, and as complete 
an arrangement of change speeds and table movements as 
any exhibited at the Centennial. In boring machines, we 
have made considerable improvement, especially in the in
troduction of those of the horizontal type. 

In none of these machines, however, have we succeeded 
in attaining higher rates of cutting speed and feed than were 
formerly used. It is only when we turn to special machines 
that the march of modern progress becomes visible. The 
Monitor lathe. for example, will produce infinitely more 
small work than was formerly attainable by any machine 
worked by one operative. It is, however, scarcely just to 
term it a lathe, since it is more properly a special machine 
havinp- definite limits of useful application. The introduc
tion of solid emery wheels is another modern improvement, 
greatly facilitating our operations upon hard metals requir
ing to be very true, but in no way advancing us in the prac
tice of polishing, filr which purpose the wooden wheel, cov
ered with leather and coated with emery, still holds its own. 
So likewise for many purposes the quick running grindstone 
has not been displaced by the emery wheel. In polishing 
processes our progress has been but little, the greatest inno
vation being in the employment of rag wheel s. 

In many of our special machines, we ha ve merely enabled 
the ordinary mechanic to produce as much and as good work 
as the most expert workman did formerly : and we have low
ered the standard of capability of our mechanics in a propor
tionate degree. '1'his, however, is not in the main to be reo 
gretted, since, having the improved machines, we do not as 
a rul'! require the expert workmen. 'fhe only attendant. 
evil lies in that, though we have greatly enhanced our ability 
to produce new machines, we have in a partial degree pro 
duced a l ess skillful class of workmen to repair them. It is 
true that worn ou tparts mr.y be duplicated, but that is not 
sufficient, for thfl reason that the new part is of the original 
size, whereas the repaired part requires in a majority of 
cases to be made sufficiently larger to compensate for the 
wear in the part to which it is attached. Thus, if a hole is 
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worn larger and the bolt smaller, a new bolt of the original 
size will not fit the enlarged hole. There are, furthermore, 
many classes of work which a skillful workman can fit to
gether more quickly or economically with the hammer,chisel, 
and file than can be done by the aid of machine work ; but 
to be sufficiently expert to do this, the mechanic requires to 
be vastly more skillful than our modern practice enables him 
to become. 

about ;h- inch for finishing, which may be done with the 
I!!craper. When the scraping chisel, as indeed all scraping 
tools, is in proper order, a slight burr can be felt on the top 
face of the tool, which is caused by oilstoning the beveled 
face oithe chisel I ast. 

To form the body of the pattern, we take a piece of t imber 
of sufficient size to make the hub and core prints in one 
piece ; and with an ax, we hack off the corners so as to save 
lathe work. We then place it in the lathe between the cen
tl'rs, using the fork shown in Fig. 48 as the running center 
and to drive the piece of wood, and screwing up the back 
center sufficiently firmly to hold the wood tightly. The 
large diameter is turned to its size with the gouge and 
scraper, using the latter to finish with, and bearing in mind 
that the wood is apt to become loose between the lathe cen
ters by reason of the latter becoming imbedded in the 
wood ; and it is necessary therefore, during the earlier por
tion of the turning, to try the back center and screw it up 
into the work, if necessary. Then, with the skew chisel, we 
cut two recesses, as shown in Fig. 96, the distance from 

sheet of sand paper, and that is all that is generally used at 
a time. Turned cylinders make good rubbers, for core boxes 
that are semi-circular, up to about 3 inches in diameter ; 
above that size, the turned rubber becomes clumsy, and a 
piece flat on one side and planed to suit the curve is used. 
Such a piece is shown in Fig. 98. To use it, place one fold 

The United States has undoubtedly taken the lead in the 
application of special machinery for special purposes, and 
hence possesses the largest proportion of special workmen, 
that is to say, men having more knowledge as to how a 
piece of work should be done than they have manual or 
manipulative skill to do it ; and it is mainly from this class 
of men that our inventors are drawn. The workman who 
does not find it difficult to handle and manipulate his work 
becomes satisfied with and wedded to the process or means 
by which it is made or manufactured ; while he who finds 
the existing means of production difficult and tedious begins 
at once to think out some better means of producing the same 
result. And though the difficulties to be overcome may pre
clude his entire success, he generally attains it in some de
gree ; while others, taking up that part in which his object 
was attained and profiting by his failures, search in a new 
direction to overcome the obstacles which proved to him al
most insuperable. It is from these causes that our triumphs 
in mechanics have been almost invariably practical. It is 
a common idea that it is the cost of labor to which we owe 
the greater part of our inventive progress ; but there can be 
no doubt but that, to the causes here pointed out, we are 
much more large indebted. 

Had it been the undue cost of labor, we should have un
doubtedly expected to look to theoretical men and capitalists 
for the innovations ; whereas our inventions have been the 
productions of practical men, with only a partial manipula
tive and mechanical education : of those men, in fact, who, 
experiencing the practical difficulties, set about to avoid 
them by machine manipulation, leaving it to the theorists 
to follow, and so cover the principles governing the action 
of the machine. With the diagrams, formulas, and laws 
that they produce, the inventor is very frequently lost in as
tonishment at beholding the cloud of theoretical considera
tions enveloping his successful productions, and innocently, 
though naturally, wonders how he came to devise so simple 
a machine involving such learned considerations, .of which 
he had not the slightest knowledge. The American me
chanic, in fact,not satisfied with the capacity of the ordinary 
machine tool, and not having had sufficient experience to 
wed him to a precise method of operation, sets about to first 
make those tools as perfect as possible, and next to supplant 
them, whenever practicable, by taking the processes in de
tail and designing new tools, bringing the appliances for 
planing, turning, grinding, polishing, and screw cutting to
gether in one machine, if necessary ; and steadily pursuing 
Us end, adopting new ideas wherever he could find them, 
profiting by others' failures, and substituting for them his 
own ideas, which might be successful or otherwise, the lat
ter case merely showing the necessity for further experiment. 
Thus every failure becomes a success, inasmuch as it is a 
sign post to a road that was not to be taken, besides being a 
notice to search in other directions. How far we have pro
fited by this practical process will be shown on a future oc-
casion. J. R. 

PRACTICAL MECHANISM. 

BY JOSHUA ROSE. 

SECOND SERIEs-Number XIII . 

To resume, then, having sawn out our piece of wood for 
the flange, we plane up one side, and set a pair of com
passes to the radius of the required flange, and mark a cir. 
cle upon the piece of wood, and then saw off the corners 
nearly to the circle. We then true up a facing chuck in the 
lathe, and fix the flange to it by screws passing through the 
chuck from the back, placing them far enough from the 
center to avoid their coming into contact with the hole 
which we shall require to bore in the flange. We then 
dress off the face of the flange to nearly the required thick
ness, using the gouge to rough it out with, and the scraping 
chisel to finish. It is not necessary to finish right down to 
the center, but merely down to a diameter somewhat smaller 
than the hole in the flange will be. Our next procedure 
is to mark the size of the hole, which is done by settirig the 
compasses to the required diameter, and then holding them 
with one leg resting upon the hand rest ; and by bringing 
the point into contact with the face of the work, we may 
describe upon the latter a true circle, somewhat smaller in 
diameter than that required. This circle will serve as a 
guide to us while we hold both compass points against the 
�vork to describe a circle of the correct diameter, which will 
be done by keeping the compass points at equal distances, 
one on each side of the circle first described. ""Ve must, in 
the last operation, hold the compass points lightly against 
the work until we can see that the line described by one 
point falls in the same line as that described by the other, 
and then we may make a deep mark. This method is quite 
as easy an operation as setting the compasses to the radius 
of the hole, and, putting one leg in the center of the work, 
describing a circle with the other ; and this process is also 
more exact when the wood is rough. We next take a chisel 
of about i inch wide, and cut out the hole at one cut by 
forcing the chisel lightly through the thickness of the 
flange, taking care to cut the hole nearly l'I inch too small, 
so as to allow of finishing with the diamond point or side 
tool . The hole being finished, we may turn the outside 
diameter of the flange with a very sharp gouge, leaving 

gr;. 

A to B being the length of the body 01' hub of the pattern. 
and the small diameter of the recess being a little above the 
required diameter of the core prints. We next turn down 
the core prints to the required sizes, and turn the part 
shown at C, in Fig. 97, to fit the hole tight to the flange ; 

and it will be perceived that, by leaving a longer end out
side of the recess or nick at one end than �t the other, we 
have left room for the flange, and so kept the core prints of 
equal length at each end, as shown in I<'ig. 97. The part 
that protrudes through t1e flange will in this case be for 
the top print, and it is therefore given an excess of taper, 
for reasons before explained. The hub or body of the pat
tern is also made taper, being a little the smallest at the 
end farthest from the flange (A ,  in Figs. 87 and 96), because 
this hub, being cast endwise, requires draft to permit it to be 
extracted easily from the mould. 

Having brought our pattern, as nearly as possible, to the 
requisite size and form with the cutting tools, it is neces
sary to consider those final processes which so much add to 
the appearance and smoothness of pattern work. The first 
of these processes is termed sand-papering or glass-paper
ing. Sand paper is a sort of Will- o'-the.wisp to the begin
ner, luring him on to scamp his work, under the impression 
that sand paper will hide the defects and bring it all right, 
while the fact is nearer the reverse ; for let a pattern be 
never so truly shaped and turned, if the sand-papering be 
be injudiciously performed, the sharpness of its outline will 
be destroyed, and very likely its size and shape be seriously 
interfered with. It is true that it is scarcely possible to do 
much damage to large surfaces ; but that is merely because 
of the great disproportion that would exist between an error 
engendered by sand-papering and the whole size of the pat
tern itself. If we have an inch cube to sand-paper, and 
should take -6\- inch more off one side than off another, our 
error would amount to the -;4 of the whole size of the pat
tern ; but had the same thing been done upon a 12 inch 
cube, the error arising therefrom would only amount to the 
Thr of the whole size of the pattern. Again, to remove -'/-4 
inch from one side of each of these respective cubes, we 
should have 144 times as much wood to abrade away in the 
one case as in the other ; so that it will be readily perceived 
that the difficulties attending the sandpapering of a pattern, 
so as to preserve its true form and size, increase in a two
fold ratio as the size of pattern diminishes, until at last it 
becomes impracticable. Exactly where this point is reached 
it is not possible to state ; it will, however, vary with the 
capabilities of the workman, the steadiness of his eye and 
hand, and the nature and material of the work. It must 
have happened to many that they have made patterns so 
small that they dared not attempt to sand-paper them, and 
that they have turned intricate details upon a piece of work 
which could not be preserved in their sharpness under the 
abrasion of sand paper. While therefore we respect sand
paper, let us respect our tools more, and let the pattern or 
core box, as the case may be, be brought as nearly to the 
form required as practicable with the cutting instrument, 
and then let the sand paper be applied, not by folding it to· 
gether and rubbing it upon the work, but by considering the 
shape we intend to finish, and preparing a piece of wood to 
correspond to the shape. Such a piece of wood is called a 
rubber. A flat surface requires a flat rubber, a convex sur
face a concave rubber, and vice versa. Rubbers are made of 
a size suitable to hold in the hand, and)n length range up 
to '12 . inches. Longer than this would be useless for one 

of sand paper only around the rubber ; and applying it to 
the work, move it over the surface of the work, and across 
the grain of the timber, if it is possible. If the size of the 
work is smaller than the rubber, we must take short strokes 
so as to be able to move the latter steadily, and not round 
off the work at and towards the edges. A very good plan, 
where extra care is required, is to either glue the sand-paper 
to the rubber, or else fasten it with a few tacks. Sand-paper 
glued to a flat board is very useful for small surfaces ; but 
in this case, we rub the work upon the paper, and not the 
paper upon the work. The grades of sand paper used upon 
pattern work range from No. t up to No. 2, Nos. 1 and it 
being most commonly employed. 

The surfaces of the hub or body of our gland pattern 
being straight in their outline, we sand paper them in the 
lathe with the paper wrapped once around a flat rubber, ap
plying the paper lightly to the work, and moving it very 
slowly over the work in the maRner in which a file is used. 
We next fasten the flange to the body by gluing it by 
using finishing nails,or by both. If finishing nails are used, 
care must be taken to use a bradawl before inserting the 
nails, for fear of splitting the work. 

To make the pattern in the manner shown in Fig. 90, the 
method of procedure is the same as the above, with the ex
ception that the tapering of the core prints must be viee 'versa, 
as in this case the core print the farthest from the flange will 
be the top one in the mold, and must therefore be given the 
most taper. And since the body of the pattern will lift with 
the cop.,e, while the flange will remain in the nowel of the 
flask, when the mold is taken apart (as shown in Fig. 91), 
the flange of the pattern must be made an easy fit to its 
place on the body or hub, and must not be left of a tight fit, 
as in the former case. A pattern of the form shown in Fig. 
92 may be turned,flange and all,out of a solid piece of wood : 
or if too large for this, we may plane up a piece for the 
flange and glue a hub to it ; and when the glue is dry, turn 
up the whole patttern at one chuckinl{ in the lathe. 

• • • • • 
Prote ction ot' Buil ding" trolll Llp:htnlng. 

Professor Clerk Maxwell read an abstract of a paper be· 
fore the Mathematical and Physical Science Section of the 
British Association at the recent meeting at Glasgow, in 
which he stated that those who erected lightning conduct
ors had paid great attention to the upper and lower extremi· 
ties of the conduetor-having a sharp point above the build
ing and the lower extremity carried into the earth as far as 
possible. The effect was to tap, or, as it were, to gather the 
charge by facilitating the discharge between the atmospher
ic accum ula .ion and the earth. That would cause a great
er number of discharges than would have otherwise oc
curred ; but each of them would be smaller than those which 
would have occurred without a condllctor. That arrange
ment was therefore more for benefit of the surrounding 
country, and for the relief of the clouds laboring under an 
accumulation of electricity, than for the protection of the 
building on which the conductor was erected. What was 
really wanted was to prevent the possibility of an electric dis
charge taking place within a certain region. An electrical dis
charge could not occur between two bodies unless the differ
ence of their potentials was sufficiently great compared with 
the distance between them. If. therefore, they could keep 
the potentials of all bodies within a certain region equal or 
nearly equal, no discharge could take place between them. 
That might be secured by connecting all these bodies hy 
means of good conductors, such as copper wire ropes. It 
would, therefore, be sufficient to surround a powder mill 
with a conducting material, to sheath its roof, walls, and 
ground floor with a thick sheet of copper, and then no elec
trical effect could occur within it on account of any thunder
storm outside. There would be no need of any earth con· 
nection. They might even place a layer of asphalt between 
the copper floor and the ground so as to insulate the build
ing. If the mill were struck, it wouH remain charged for 
some time, and a person standing on the ground outside or 
touching the wall might receive a shock. but no electrical 
effect would be perceived inside even by the most delicate 
electrometer. A sheathing of copper was by no means ne
cessary in order to prevent any electrical effect taking place. 
Supposing a building was struck by lightning, it was quite 
sufficient to enclose it with a network of a good conducting 
substance. For instance, if a copper wire were carried 
round the foundation of a house, up each of the corners and 
gables, and along the ridges, that would be a sufficient pro
tection for an ordinary building against any thllnderstorm 
in England ; but it might be well, to prevent theft, to have 
it built in the wall, and then it would be necessary to have 
it connected with some metal, such as lead or zinc, on the 
roof. It need scarcely be added, said the Professor, that it 
is not advisable during a thunderstorm to stand on the roof 
of a house so protected , or to stand on the ground outside, 
to lean against the walls. 
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I.PROVED ENGINE INDICATOR. 

Every engineer w·ko has had occasion to apply the indica
tor to engines running at a high speed has, doubtless, been 
made unpleasantly aware of the disturbing effect of the 
weight of the parts which 'move with the marking points; 
for notwithstanding the great improvements which have 
been effected over the first instruments in the way of reduc
ing the disturbing momentum of these parts, there still re
mains much room for improvement in the same direction. 

Some of the conditions necessary to the best steam econo
my are a high boiler pressure, prompt and free induction, a 
quick cut-off, reduced clearance, a high ratio of expansion, 
and a reasonably high piston speed. But it unfortunately 
happens that the above conditions are exactly those under 
which the momentum of the moving parts of the indicator 
produces its maximum of disturbance. Hence, since the 
introduction of improvements in automatic cut-off engines, 
through which engines of that class. owing to their not be
ing subjected to the limitations of speed imposed by "releas
ing gear" cut-off mechanism, can now be made of any size, 
however small, and run at any speed, the need of a corres
ponding improvement in the indicator has become apparent ; 
and to a desire to meet this requirement, the instrument il
lustrated herewith owes its origin. 

Fig. 1 is a perspective view, from which it will be seen 
that the pencil is inserted directly in the end of the 
lever, A, the other end of which is pivoted to the vibrating 
bracket, B, which, being pivoted at C with freedom of move· 
ment, allows the path of the pencil to be controlled by the 
light link or radius bar, D, which is pivoted at one end to 
the standard, E, and at the other to the lever, A. These 
parts are so arranged with reference to each other that the 
curvature of the path of the end of the bar, D, exactly neu
tralizes the tendency of the pencil end of the lever, A, to 
move in a curve, and so that the latter is thus constrained to 
move in a straight line. The lever, A, having only the pen
cil to carry, is made only of sufficient strength to give the 
necessary pressure of the pencil to the paper ; and the bar, 
D, having but a slight duty to perform, is also made ex
tremely light. In fact the weight of the parts is claimed to 
be, by actual test, less than one third of that of the lightest 
system, hitherto produced, having a parallel movement. 

Fig. 2 is a vertical section of the cylinder, piston, and its 
connections. F is the piston, the stem, j, of which is short, 
but is supplemented by a hollow trunk, G, which is screwed 
on its end, and which, passing through the cap, H, steadies 
and guides it. The connection, I, which connects the pis
ton with the lever, A, passes down the inside of the trunk 
and has a head or collar, i, the upper and lower surfaces of 
which are respectively convex and concave, and are concen
tric with each other. The concave surface rests on and fits 
the hemispherical end of an adjustable stud, which is 
screwed into the end of the piston stem, j, and the upper or 
convex surface fits and is secured by an internal collar in the 
trunk, G, the whole forming a universal compensating joint 
which allows both the lateral play required by the parallel 
movement, and the axial movement of the head, K (which 

Fig. 1 .  

Jei,utifi e �.'ri eau. 
carries the lever system), by which the pencil is brought in 
contact with and removed from the paper. The connection, 
I. is pivoted to the lever by a taper steel pin. The head, 
1', which embraces the lever, is separate from the rod, 
which is screwed into it and secured by a lock nut, i', which 
allows the length of the connection to be varied to suit vari
ations in the length of the springs. It will be observed that 
this arrangement involves but two joints between the piston 
and the pencil, and these are of a substantial and durable 
character. The pivots at the ends of the brackets, B, are 
also taper steel pins. 

Fig. 2 also shows 0. minor improvement in the arrangement 
of the spring in the paper barrel. The drum, L, which con
tains it, is covered by a milled edge cover, M, to a hub on 
which the inner end of the spring is attached, so that, by 
turning this cover, the tension of the spring may be adjus
ted as desired and secured by the thumb nut, N, the thread 
of which is cut right 6r left, according to the corresponding 
character of the instrument, so that the force of the spring 
will always tighten the nut. 

A patent was granted through the Scientific American 
Patent Agency to J. W Thompson, August 31, 1875, and 
assigned to himself and the Buckeye Engine Company, of 
Salem, Ohio, to whom all inquiries should be addressed. 
The above company are also the sole manufacturers of 
Thompson's patent automatic cut-off engines , an illustrated 
description of which was published in the SCIENTIFIC 

AMERICAN of January 9, 1875. 
. 4 1 • ..  

IMPROVED LEVELING ROD. 

We illustrate herewith an improved leveling rod, patented 

through the Scientific American Patent Agency by Mr. G. 
L. Whitehouse, of Farmington, N. H. A represents one 
part of the nd, and B the other. A has a dovetail or un
dercut groove in the back, and B has a tongue. C, corre
sponding to the groove in form, and being fitted into it. Be
tween the tongue, C, and the main part of B, is a long slit, 
D; and a screw stud, E, extends from the tongue out through 
the back part, and has a clamp nut, F, fitted on it to spring 
the parts together, and thus clamp them to the part of A be-

1 
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tween the tongue and the main parts, A and B, of the rod 
together at any point, making a simpler and better contri
vance than the outside clamp commonly used. G and H re
present two targets, which are applied to the part, A, of the 
rod, the same being in practice six feet apart from center to 
center, so that, by using the upper one for extra h;ghts, and 
adding six feet to the reading of the scale, these hights are 
obtained without reversing the rod and shifting the target, 
as with the common rod. I is a vernier, together with a 
scale on the side of the rod, for the rodman to read. The 
scale, I, on the face of the rod is large, to allow it to be 
easily read by the leveler. 

. 4  I . ..  
Velocity or Electric W ave". 

A new method for measuring the speed of waves, and at 
the same time their exact contours, has lately been invented 
by Mr. Robert Sabine, and tried with excellent results up
on lengths of the Red Sea cable at present in course of man
ufacture at Enderby'S wharf, Greenwich, England. Mr. 
Sabine's method consists in sending currents into one end of 
the cable (the other end being to earth), and at regular inter. 
vals testing the potential of some given point in the conduc
tor. This is done by means of a mica condenser, which is kept 
in connexion with the point in question until the right in
terval has elapsed, when it is discharged through a galva
nometer. A rotating time apparatus is arranged to close the 
circuit of the battery at the end, and after a given interval 
to separate the conductor and discharge it. The interval 
may be varied from 0'001 to 2 seconds. A similar reading 
is taken for each interval from 0 '001 second upwards until 
the maximum of the potential due to the position of the 
point tested is attained. Thill gives a curve of the exact 
contour of the wave. The speed is measured by sending 
two waves of opposite size into the cable, and noticing the 
intervals at which their neutral point passes two given 
points in the cable. The difference of the intervals and the 
distance between the points give the speed. 

• •  1 . ..  
Acid-Proof Paint. 

The following recipe may be of value to some of our read
ers : The application of water glass or soluble silicate of soda 
to wood or metal utensils, to protect them from the action 
of corrosive bodies,is sometimes desirable, and this material, 
a correspondent in the Polytechnisches Journal tells us, may 
be used with little difficulty if you go the proper way to 
work. The wood or metal must be perfectly dry to begin 
with, and free from rust or any kind of fatty matter. Any 
of the pure mineral colors may be used for mixing with the 
silicate. Powdered lime, amounting to twenty or twenty
five per cent by volume, is mixed with the pigment, and 
double as much water glass is then added. The mixture is 
then applied in the same way as ordinary paint. 

• u . ..  

A SWISS inventor envelopes the driving axle of locomo
tives in coils of insulated copper wire, and by the passage 
of an electric current converts the wheels into powerful 
magnets, with increased adhesion to the rails. 

Fig. 2. 
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A WHITE·FLOWERED BRAXlILE. 

Though rarely seen in gardens, this is one of the most 
striking of all early flowering shrubs; it was originally dis. 
covered in 1822 by Dr. Ja nes, who found it on the Rocky 
Mountains, where it grows at considerable elevations. The 
plant was brought into cultivation, says a corre!!pondent of 
the English Garden, in Great Britain, by Mr. Anderson. 
Henry, of Hay Lodge, Edinburgh, who raised it from North 
American seeds, the produce of which first bloomed in May, 
1 870. Our illustration was prepared from a bush of it 4 
feet high, in the Royal Botanic Gardens, Regent'S Park, 
London, where we saw it bearing numerous large white 
flowers among serrated trilobate leaves. Its 

paper avoided all reference to the possible medicinal uses of 
this plant. Similar conclusions have also been arrived at by 
Professor Bouchardat, of · Paris, who considers that its ser
vices in therapeutics have been most valuable, almost equal 
to those of cinchona, and that as a nervous and muscular 
stimulant it ranks with tea and coffee. On the other hand, 
evidence is not wanting to show that its effects (like those 
of tobacco, opium, hemp resin, gunjah or bhang, alcohol, 
and other vegetable stimulants) are certainly highly inj u
rious when used habitually or in excess. A confirmed con

quero, as an habitual :che wer is termed, is said to be invari
ably known by his hagg'lrd look, gloomy and solitary habit, 

rica and the West Indies, but others are found in Madagal!!
car and the Mauritius. In nearly all the species a distinct 
pale band runs up the center of the back of the leaf, as 
shown in our engraving ; indeed, in some descriptions of the 
leaf of the coca plant, we find it stated that two veins, in 
addition to the mid-rib, run parallel to the margin. 

single roselike blossoms are succeeded by 
reddish purple blackberry-looking fruits, 
which have an agreeable flavor. The plant 
is perfectly hardy, and is well worth a 
place in every choice collection of flower
ing shrubs ; its proper position, however, 
is unquestionably on the outskirts of plan. 
tations or in the wild garden. Like near
ly all other species of rubus, it may be rea
dily increased by means of root cuttings. 

True Economy of LICe. 

The true economy of human life lookl:! at 
ends rather than incidents, and adj usts ex
penditures to a moral scale of values. De 
Quincey pictures a woman sailing over the 
water, awakening out of sleep to find her 
necklace untied and one end hanging over 
the stream, while pearl after pearl drops 
from the string beyond her reach ; while 
she clutches at one just falling, another 
drops beyond recovery. Our days drop one 
after another by our carelessness, l ike 
pearls from a string, as we sail the sea of 
life. Prudence requires a wise husband
ing of time to see that none of these gold
en coins are spent for nothing. The waste 
of time is a more serious loss than the ex-
travagances against which there is such 
loud acclaim. 

There are thousands who do nothing but lounge and ca
rouse from morning till midnight-drones in the human 
hive, who consume and waste the honey that honest work
ers wear themselves out in making, and insult the day by 
their dissipation and debauch. There are ten thousand idle, 
frivolous creatures who do nothing but consume, and waste, 
and wear what honest hands accumulate, and entice others 
to live as useless and worthless lives as they do. Were every 
man and woman honest toilers, all would have an abun
dance of everything, and half of every day for recreation 
and culture. The expenditure of a few dollars in matters 
of taste is a small matter in comparison with the wasting of 
months and years by thousands who have every advantage 
society can offer, and exact every privilege it affords as 
a right.-Philadelpltia Oommercial List. 

• ••• • 
THE COCA PLANT. 

The habit of chewing the leaves of the coca plant. 
common among the natives of many parts of South 
America, has recently been commen ted on by many me-
dical authorities ; and we present heTewith an engra-
ving of a branch of the plant, taken from a specimen 
in flower of the Royal Botanical Gardens, Kew, En
gland. The use of the leaves of this plant as a masti
catory is of great antiquity in Peru; indeed, it is said 
to have origi nated with the Incas, and at the pTesent 
time is common tbrough New Grenada, Quito, and Pe-
ru, and also on the banks of the Rio Negro. The South 
American Indians always carry with them a little bag 
of the dried leaves, and a gourd containing finely pow
dered lime, which is mixed with the leaf before chew-
ing. Used in moderation, coca is said to plefl singly ex-
cite the imagination, and it also powerfully stimulates 
the nervous system. In illustration of this, Dr. Spruce 
r"marks that an Indian, with a supply of his favorite 
coca leaf, will travel two or three days without food 
and without showing any desire for sleep. Among re-
cent contributions to the history and effects of this 
plant, we may allude to a paper read before the April 
meeting of the Edinburgh Botanical Society, from which 
it appears that without doubt the leaves of the coca, 
when rightly prepared and used discreetly, possess the 
effects ascribed to them by all travelers in Peru since 
Piippig was there in 1827, but that their effects are not 
always precisely the same on different individuals. 
From experiments conducted by Sir R. Christison, the 
author of the paper above cited, and those of fourteen 
other gentlemen who undertook to try the plant at his 
request, the following conclusions have been arrived 
at : (1) That, taken in quantities of two drachms by 
healthy persons, it has no injurious, unpleasant, or suspi
cious effect whatever ; (2) that in a very few cases this dose, 
of an inferior sample, had no effect at all ; (3) that in by 
much the greater number of instances, and with a fine sam
ple in every case, extreme fatigue was removed a.nd preven
ted from returning, and that no doubt can exist that, in such 
persons, its restorative and preventive powers will render 
protracted exercise easy, without any subsequent harm, so 
far as the restorative is concerned ; (4) tha.t it does not in the 
end impair the appetite or digestion, although hunger, even 
after long fasting, is taken away for an hour or two; (5) that 
the use of it probably does not agree with more than a very 
moderate use of alcoholic stimulants. At the same time th e 

The leaves of this plant are used to make an infusion, as 
few as four or five leaves making drink enough for six per
sons. The coca ill not to be confounded with the cacao, of 
the genus theobroma, which furnishes the nuts from which 
cocoa, chocolate, and the shells used for infusion are made. 

RUBUS DELICIOSUS. 

listless inability, and disinclination for any active employ
ment. Its use is regarded by Europeans as befitting only 
the Indians ; nevertheless, many whites are addicted to it. 
Dr. Weddell, who inquired very carefully into its effects on 
the constitution, states, as the result of his observation, the 
opinion that its habitual use acts on Europeans more preju
dicially than on the Indians accustomed to it from early 
years; and in some cases is attributed to its abuse a peculiar 
aberration of intellect, characterized by hallucinations. 

Dr. Mantegazza, says the English Garden, fully confirms 
the statements of P6ppig, and carefully describes its effects, 
stating the result of intemperance in its use to be frequent
ly confirmed idiocy. The principle to which the effects of 
the coca leaf is due has been named cocaine; but much re-

ERYTHROXYLON COCA. 
Leaf (natural size) , single !lower, and ovary enlarged. 

mains yet to be done before we can speak with any precision 
as to the properties and uses of this comparatively modern 
introduction to the pharmacopreia. The plant is easily cul
tivated in an ordinary plant stove in a compost of fresh 
fibrous loam, leaf mold, and sand; when growing it requires 
copious supplies of water at the root, and frequent syring
ings with tepid water keep down insect pests. Cuttings of 
both stem and root may be employed for purposes of propa
gation. There are about seventy other species of erythroxy
lon. some of which have stimulating qualities, while others 
furnish a tonic bark somewhat resembling that of cinchona. 
The bark of one species-e. tubero8um-supplies a reddish 
dye. The majority of the species are natives of South Ame 

4 � I' • 
C u ri osities oC the B ritish. Patent 

SystelD. 

A writer in Ohambers' Journal has been 
examining into the history of the British 
Patent Office ; and he describes many cu
rious grants in the early history of the 
office. Among other facts, the writer 
states that there are four thousand appli
cations for patents every year; and that 
the office receives the snug sum of $750,000 
a year in fees and stamps. 

The first patents, issued in the t.ime of 
James I, were more in the nature of mo
nopolies or privileges, for which a consid
eration was paid to shrewd Jamie himself. 
The very first patent of all was an exclu
sive privilege for drawing, engraving, and 
publishing maps of London, Westminster, 
Windsor, Bristol, Norwich, Canterbury, 
Bath , Oxford, and Cambridge. The next 
was for the privilege of publishing por 
traits of His Sacred Majesty. TIle third 
was for an unexplained group of wonder
ful inventions. for plowing land without 
horses or oxen,making barren land fertile, 
raising water, and constructing boats for 
swift movement on water. 

Many of the patents relating to clothing 
are singular either for their immediate ob
jects or for the language in which they ar e 

couched. One patent for breeches, at a date when trousers 
had not yet come much into use ,described a mode of cutting 
out and making " to do away with all the inconveniences 
hitherto complained of "-by the aid of elastic springs, mo
rocco elastic supporters, straps, buckles, etc. Another 
" protects trousers from mud, " by means of a shield attached 
to the hinder part of the boot heel, which shield receives 
the splashed mud. Martha Gibbons, early in the present 
century, patented " a certain new stay for women and othars, 
called the ' Je ne 8�ai8 quoi ' stay which may be r padded 
in any part when required for persons to whom Nature had 
not been favorable"-probably a euphuism for "flat figures. "  
George Holland patented a mode o f  " making false o r  dummy 
calves in stockings. "  A famous modiste has an improve

ment in ladies' dresses, " rendering the same body ca
pable of adapting itself to fit different figures. " For 
those "who cannot bear a ligature round the leg," a pat
entee has a garter made of steel springs, connected with 
a silver plate placed in the waistband of the dress. One 
patent tells of a machine for brushing trousers: a frame 
work supports a spindle which carries a set of concave 
brushes; a cylinder of wicker or cane is placed inside 
the trousers to keep them distended ; and the spindle is 
set rotating by an endless band acting on a beveled pul. 
ley. 

The searchers after a machine for producing perpetual 
motion-that dreamy fallacy of the middle ages-have 
not failed to make their appearance in the patent world. 
In 1859 two Germans, Krause and Rotman, residing 
at Milwaukee in the United States, sent a letter to " Her 
Majesty the Queen Victoria, Patent Office, London." 
Her Majesty most likely did not read it, but the Patent 
Office folks did. It ran thus : " Your Majesty, we hum
bly advertise that we find out the perpetual motion, a 
machine very singular in its construction, but the same 
time very important by the power it gives. We intend 
to secure ourselves the patent right for the United 
States; and as we are informed your Majesty has secured 
a reward for the invention, we respectfully ask your 
Majesty if we may come to show our invention ? To pre
vent mistake, we humbly beg not to believe any person 
without having the original patent of the United States, 
and the copy of this letter. " 

From the cradle to the grave, says the writer, pat
entees take care of us in some way or other. Even Dolly 
is attended to. One patent among many tells us that 
" dolls hitherto made have never been so constructed 
as to allow of their being placed in a sitting posture, ' 
with the legs bending at and hanging down from the 
knees ", and announces that this important desidera
tum has now at length been secured, Another inventor 

" gives a rocking motion to dolls' cradles " by an elaborate 
array of clockwork, eccentric wheel, winch, and connecting 
rod. One of the early patentees had " a hydraulike, which 
being placed by a bed -side, causeth sweete sleepe to those 
which either by hott feavers or otherwise cannot tak e rest. " 
A patent medicinal powder, compounded of tobacco and 
herbs, was so meritorious that " if one teaspoonful be struck 
for a dose up the nose as snuff, will cure various disorders 
of the hypochendriac and melancholy kind. " Eighty years 
ago many persons believed in a patented mode of curing 
numberless aches and pains " by drawing over the parts af
fected various point ed metals, which from the affinity they 
have with the offending matters, or for some other cause, 
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extract or draw out the same, and thus cure the patient." 
One patentee has a thief-proof coffin, in which the corpse 
is secured by chaining or hooping it to a false bottom; and 
another a coffin made impregnable by some special applica
tion of " tapped and case-hardened screws." 

If we cut short our budget of curious patents, it is only 
because space fails us. Two of the Lillywhites, the cele
brated cricketers, have at different times patented bowling 
machines; in one instance for the adoption of machine bowl
ing in actual play; in the other only for practice at batting, 
when a trained bowler is not at hand. If the reader will 
imagine something of the catapult or crosil-bow kind,he may 
form some idea of these cricketing oddities. One patentee 
has a balloon for catching fish ; a balloon, inflated with air 
and ballasted with water, is supposed to drag or trawl the 
fishing lines or nets. Before the Manchester and Liverpool 
Railway was constructed, a bright genius conceived the idea 
of using balloons to draw a ship overland between those 
towns, on a tramway of twenty feet gage ! A balloon has 
been patented for preventing sea sickness: a platform, rest
ing on a huge ball and socket, supports the seats for the 
passengers; the platform is connected by cords with a circle 
of small balloons; and the balloons are expected to keep the 
platform always horizontal-of course to the great satisfac · 
tion of the passengers. Balloons are also intended, by an
other patentee, to keep in motion the swings which are such 
a source of delight at country fairs. One of the very earliest 
patents was for " a  fish call, very usefull for the fishermen 
to call all kinde of fishes to their netts, speares, or hoobs; 
and for fowlers to call severall kindes of fowles or birds to 
their neets or snares. " In one part the inventor speaks of 
his fish call as a "  looking glass "-rather a puzzle to inter
pret. Acrobats are invited to use a patent shoe soled with 
iron , which will enable the wearer, with the aid of a power
ful electromagnet , to walk head downwards along a metallic 
ceiling. There are patents for milking cows, for preserving 
the hands from chapping, and for curing the croup in fowls. 
Snuff-taking is made easy by " two snuff boxes, one with a 
slider and the other with a sweep, out of which snuff may 
be taken without pulling it (the box ?) out of the pocket, and 
without spilling. " 

• • • It .  
CENTENNIAL NOTES. 

We continue below our notes on the various objects of 
interest. 

THE SANDWICH ISLANDS EXHIBIT 

contains a large number of very curious articles ; but owing 
to the lack of necessary descriptive labels, the visitor is un
apprised of  their remarkable features . For instance, I!Ipread 
out in a glass case is a cape or tippet, which on close in
spection seems to be made of bright yellow feathers. As 
few birds wear such intensely yellow plumage, it would 
naturally be supposed that the feathers are dyed. The re
verse, however, is the case. The cloak is termed the kehe
la, and the plumes are obtained from the mamo or royal 
bird, under each of the wings of which a single yellow 
feather grows. Now in the cloak there are perhaps thou
sands of the feathers, and hence the number of birds which 
must have been killed to secure the requisite qll.antity must 
have been enormous. Add to this the fact that the birds 
themselves are becoming very rare, and the difficulty of 
producing the garment accounts for the circumstance that it 
Is seldom found out of the possession of kings. The cape 
exhibited belongs to Queen Emma, and was loaned by her 
for display. It is about ten inches in breadth, and quite 
short, yet its value is about $600. A relic of the days when 
human flesh was considered wholesome food is shown in a 
spittoon inlaid with human bones. Articles connected with 
the reign of the founder of the line of Kamehameha are re
giously preserved, and Kamehameha the First's war clubs 
form a part of the exhibit. There is also a cane made of a 
lancewood spear which also belonged to the same doughty 
warrior. A fiber, little known here, called oZona, may prove 
to be worthy of further experiment as a rival of hemp or 
even of flax. It is the inner bark of a shrub, which at the 
age of three years is of the right size for stripping. It can 
be shred into very fine threads, which are remarkably 
strong A bird's nest is peculiar from the fact that it con
tains no vegetable or animal matter. It appears to be made 
of horse hair. but is made of what is called pele's hair, 
a form assumed sometimes by hot lava. 

The highest point reached by vegetation is 12,000 feet, 
and at that elevation the silver sword plant grows, the flow
er of which is on exhibition. One large case contains the 
birds found on the islands. They are not named. One red 
bird, al!l large as an oriole and with a brilliant red plumage, 
is the bird that constructs ihe nests from pele's hair. Castor 
oil and candle nut oil is also exhibited ; the latter is made 
from a nut bearing the above name. 

The Oahu College sends a collection of land shells, con
taining between 800 and 900 varieties. They are all 
found on the island of Oahu and nowhere else in the world. 
Their habitat is under the mosses and lichens attached to 
the bark of trees. Many varieties are not found alive, and 
are believed to be extinct. 

But few industrial products are exhibited, and native 
manufacturers appear to be of a very primitive nature. 
Cloth is made from the inner bark of the brl'ad fruit tree by 
a kind of felting process ; the fiber is steamed and then 
pounded with wooden mallets, on whose surface grooves are 
cut. A cloak made in this manner on the island of Tahiti, 
and ornamented with shells, is shown, and also several 
larger pieces of cloth or felt, quite thin and tough, and or
namented with floral designs. 

From the Micronesian Islands there is an exhibit of beau. 

� titnfifit !mtri tan . 
tiful pink corals which are unsurpassed in beauty by any 
thing of the kind ever seen here. They attract great atten
tion and the majority of them have been already sold. 
This variety of coral is said to be found nowhere else 

,
than 

on the reefs about these islands, where the natives, who are 
expert watermen, dive for them. 

The full dress of a Caroline Island belle is shown, and 
consists simply of a cape about a foot broad, made of strips 
of cocoa bark and worn about the shoulders. A waterproof 
cloak of novel construction is also shown. At each knot of 
an ordinary fish net iii tied a bunch of seaweed. This being 
spread over the shoulders, net side under, forms a perfect 
protection against wet. 

The display of firewood is quite large, and includes many 
curious varieties. Of these the wood called kou is said to 
be the most valuable. It is similar in appearance and cha
racter to black walnut, but has a finer grain .and is not so 
heavy. It can be turned into all shapes, and never cracks 
or checks, as is the case with most woods. A large number 
of jars are shown made from this wood and the black koa. 
These are used by the natives as receptacles for the food 
called poa, the staff of life among them, a farinaceous food 
made from a root called taro, something like a turnip. This 
is baked and made into a porridge. The natives do not like 
it until it begins to ferment. , 

It is said that the Exposition is not very rich in antiqui
ties, save, perhaps, in the Chinese pottery and old Japan 
bronzes. To inspect some portions of 

THE TUNIS DISPLAY 

is to ga back to the time of Abraham. at least 80 far as pro
gress is concerned, for agricultural implements that were 
used by the patriarchs are but copied in the tools which the 
Tunisians still employ to till their ground. A plow is shown 
made of two strips of wood ; one, the beam, is crossed by 
the other at a sharp angle, the lower portion :of the latter 
serving for the plowshare. Its point is shod with iron. 
Such an implement might be used to stir up the ground, 
but neither lifts nor turnll it. Hand rakes are shown heavy 
enough for horse rakes. The thresher consists of what an 
American farmer would call a stone boat or sled, the 
bottom of which is stuck full of sharp stones. This imple
ment is dragged over the grain as it lies on the 11oor. 
With all these discouragements very fine crops of grain are 
raised; and samples of different cereals are shown, put up 
in bags. Among them are corn, an inferior yellow variety ; 
barley, which is quite plump and bright ; wheat, a quality 
which would rank as No. 3 in this country ; three kinds of 
beans, white, flat brown, and a small black-eyed variety ; 
caraway, fennel, coriander. and other similar seeds ; oats are 
said to be raised abundantly, but none are exhibited. 

An object which is a genuine antique is the mosaic repre
senting a lion and its prey. This was found by Davis' party 
during his explorations of the site of ancient Carthage. It 
was found within the precincts of the Byrsa of Carthage, 
and in close proximity to the site of the Temple of Astarte, 
the Juno of the Phrenicians. In this vicinity there appears 
to have been a temple dedicated to Diana, and this lion 
seemed a part of the pavement of that temple. Every 
other representation on this vast pavement had relation 
either to the chase or to wild beasts. Through the ignor
ance of native workmen of how to handle such easily broken 
objects, every one was hopelessly destroyed,in the attempt at 
removal, but the lion, which remains in possession of the 
Bey. The boldness of the design and exquisite execution 
of the work assign it to the most flourishing period of Car
thage, say 2,1S00 years ago. The mosaic is about eight by 
ten feet square, and represents a lion who has seized his 
prey, a horse or other animal with hoofs, from whose 
wound the blood is trickling. The stones of which it is 
composed are about half an inch square and are set in ce
ment. 

The principal Tunisian exhibits are of silk, and these are 
profusely ornamented with gold and silver embroidery. It 
is a custom among the wealthy to ornament the walls of 
dwellings with silk hangings above the wainscoting, which 
is usually of tiles. One of these silk hangings is shown, 
which is about thirty feet long and six feet broad. It is a 
pink silk, and is covered with ornaments in various colors 
sewn on. One ease of Moorish costumes contains loose 
white silk garments called bournouses. The silk is of 
pearly whiteness, and is ornamented with gold embroidery. 
Bournouses of striped silk, in which gold bands are woven, 
are also shown. 

One case shows the trousseau of a Moorish bride. The 
garments, which are numerous. are all of pure white silk. 
and are so thickly embroidered with pure gold and silver 
that they are oppressively heavy. These costumes are all 
offered for sale. There are also goods manufactured ex
pressly for the Exhibition, scarves,opera cloaks,and shawls. 
One is made of silk, through which runs a stripe of' rough 
cotton, the effect of which is quite odd. 

SO:ME NEW COTTON AND WOOL :MACHINERY 

on exhibltion in Machinery Hall is attracting considerable 
attention among manufacturers. A new English gin sepa
rates the seed without cutting the fibers of the cotton, by 
means of a vibrating knife, a roller, and a combined action 
of fixed and moving grids. At each elevation of the mov
ing knife, the grid which is attached to the same lifts the 
cotton to the level of the fixed knife edge and to the ex
posed surface of the roller; and on the descent of the mov
ing knife, the seeds which have become separated from the 
fibers are disentangled by the prongs of the moving grid 
passing between those of the flxed grid .  The machine on 
exhibition is about the size of a common 6O-saw gin which 
would require at least 5 h01'8e power to run it ; while this 

[OCTOBER 28, 1 876. 
takes but little over 1 horse power. The machines being 
automatic, one man can feed two of them, whereas on the 
saw gin he could feed but one. The out-turn of cotton is 
from 120 to 200 Ibs. per hour, and the seeds are much more 
thoroughly cleaned. There can be no danger from fire, as it 
would be impossible for it to communicate with the ginned 
cotton, and it would be effectively quenched by the action of 
the machine. Regarding safety, it is impossible to get the 
fingers cut or jammed,as the grids push them aside and pre
vent accident. 

There is also a double cylinder burr picker for the clean
ing of wool. The wool is placed upon a feed apron, and . 
passing between two feed rollers, is carried by the main cyl 
inders on to two burr cylinders acting independently of 
each other ; passing over these, the wool (which is now even
ly spread with the burrs on top) comes in contact with a 
11uted roll, termed a beater or clipper, which removes the 
burrs and deposits them in a receptacle below. The wool, 
which is now freed from burrs, is carried by a brush to a 
beater, which removes all fine dirt. The wool is then blown 
into a wool room perfectly cool . The inventor of this ma
chine claims that he can clean 500 lbs. of fine or 1,000 Ibs 
of carpet wool per Hour. This picker is manufactured by 
the Atlas Manufacturing Company, Newark, N. J. 

.. . . ., .  
CARRIAGE WHEELS AT THE CENTENNIAL EXHIBITION. 

:MATERIALS USED FOR :MAKING WHEELS. 

For making light wheels, hickory is,in America,employed 
almost universally for the spokes and felloes, and elm or 
gum wood for the hubs ; for heavy wheels, oak is used for 
the l!lpokes, oak or ash for felloes, and elm, gum wood, or 
locust for the hubs. Hickory is an indigenous American 
tree, and is found in all States east of the Mississippi river: 
but the supply has mainly been drawn from Indiana, Ohio, 
New England (where it is now very scarce), the Middl� 
States, and also, more recently, from Virginia and Ken
tucky. The term second growth, as applied to this timber, 
has from improper use grown to be a misnomer ; it really 
means a growth of timber that springs up, more or less 
sparsely, on ground that has once been cleared from the 
forest ; but, to justly rate the true value of hickory,each in
dividual tree must be judged on its own merits. It rarely 
happens that a first growth tree has any value for carriage 
work, and then simply because it has stood alone. What 
are known as hedgerow trees generally give the best quality 
of wood, and they are in their prime when from forty to 
sixty years old. Hickory is cut at all seasons of the year,but 
from early fall into the winter is the time generally preferred ; 
and it is claimed that timber cut during this period is less 
liable to the attack of worms. The butt only of the tree 
should be used for best work, and for a distance of from 
six to sixteen feet from the ground, according to the quality 
of the tree and the place of its growth. The butt is gener
ally cut into lengths suitable for spokes or felloes, and, if 
intended for spokes, it is then sawn or riven into proper 
sizes, from center outwardly, and around by the annular 
growths : while for felloes it is simply sawn into strips of 
suitable length. The heart of the tree generally contains 
what are known as the pin knots, or marks of the small 
twigs which grew from the trunk when very small, and this 
portion in most trees has a brownish color, which features 
make the heart wood less salable, although sometimes equal 
to the whiter wood in all other respects. Fonr grades of 
hickory may generally be found in the market, which em
brace varieties from the very best down to that which is so 
poor that it is only adapted for very common classes of work 
In countries where this timber is comparatively unknown, 
the impression prevails that " hickory is hickory, " always 
possessing the same qualities and characteristics ; but a more 
intimate acquaintance shows that there is as much difference 
between the different grades of hickory as getween totally 
different kinds of timber, some resembling ivory or whale
bone for hardness and elasticity, while other pieces possess 
no more value for wheelmaking than common pine or deal. 
Prices vary very materially in accordance with the quality, 
the best grade being worth in the market from three to five 
times a8 much as the fourth grade-a point which foreign 
customers are beginning to learn through costly experience. 
The best proves the cheapest in the end. The seasoning of 
hickory for spokes is an important matter, concerning which 
there exists a diversity of opinions. The method employed 
by some of our best wheel manufacturers is as follows : 
After cUttiDg the timber into spoke sizes, it is usually al
lowed to season in the open air about six months,after which 
it is placed in the dry room, with a temperature of about 90° 
Fah. , which should not, under any circumstances, be allowed 
to exceed 100° ; and it is kept in thill dry room for from ten 
days to two weeks, according to the size of the pieces. It is 
then ready to turn and finish, after which it should again be 
placed in the dry room for a few weeks, before making up 
into wheels. It is customary with some wheel makers to 
subject their spoke stuff, after it is cut into spoke sizes. to 
a process of steaming without pressure, which occupies 
from one to two hours, the object being to fix the albumen 
in the wood, render it stiffer, hasten the seasoning, and pre
vent checking or splitting. 

American oak is fully equal in all respects to the best 
English oak Take, for example, the dog cart wheel ex 
hibited by Messrs. Hoopes, Brother, & DarlingtoD, and DO 
oak from any country could be better. Oak grows in nearly 
all parts of the United States, the present supply being re
ceived mainly from the Atlantic seaboard, and from Ohio 
add Indiana. It is commonly cut in the same season as 
hickory-namely from September to February-from eight 
to sixteen feet of the trunk being employed, which is cut 
up in the same manner as hickory. A tree growing in a heavy 
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clay soil, with exposure to plenty of air and sunshine,is pre
ferable, and the tree is in its maturity when from fifty to 
one hundred years old. 

Elm is found in all the States east of the Mississippi, and 
the present supply is drawn very largely from Ohio. It ' is 
cut in the same season as hickory,but the method of season· 
ing differs in some respects. When required for hubs, it is 
usually cut in the required lengths,and a hole bored through 
the heart ; the bark is then removed, and each block reduced 
to a true cylinder, with the hole for its center. From this 
point the practice differs in different works, but generally the 
blocks are th en steamed for a short time, to assist in sea
soning them without splitting or checking:  and after this 
the ends are dipped, to the depth of about half an inch, in a 
mixture of hot linseed oil and tallow (or resin), as a further 
preventive of checking. They are then stored in open sheds, 
where they remain from two to four years to season thor
oughly. 

Locust is sometimes used for hubs, and possesses special 
value on account of its durability; but it splits easily, to pre
vent which it requires to be carefully banded close beside 
the spokes. The mode of cutting and preparing it is similar 
to that employed for elm. 

Gum wood, known in some sections as pepperidge, is found 
mainly in the States along the Atlantic seaboard,growing but 
sparingly in the West; and south of New York State it is 
used considerably by carriage builders for hubs. In its 
qualities it is very similar to elm, being very difficult to split; 
but it has not the lateral strength of elm, and in driving 
spokes it is more liable to break between the mortises. The 
method of preparing it is very similar to that employed for 
elm, the only difference being that the blocks are not usually 
dipped, although this treatment would doubtless be benefi
cial ; .  and its market value is about the same as that of the 
latter. 

WHAT CONSTITUTES A GOOD WHEEL. 

The excellence of a wheel depends, first, upon the quality 
of the material employed ; second, upon the proper prepara
tion of this material ; third, upon the proper proportioning 
of the different parts, and fourth, upon exact and skillful 
workmanship in combining these parts into a perfect whole. 
Mr. William Thompson Casson lays down a similar stan
dard in his article which appeared in a recent number of 
London Saddlers', Harne88 Makers', and Camage Builders' 
rtazette, wherein he says : 

" The gem of the wall exhibits at the Centennial is an 
English dog cart wheel, shown by Hoopes, Brother, & Dar
lington: and from whatever point of view we take it, 
whether regarding its appearance, workmanship, or mate
rial, it is a source of admiration ; the spokes and rims are 
oak, but . it requires an experienced eye to detect whether 
the oak is English or American. They also show landau, 
brougham. and other wheels of the English pattern, as spe
cimens of their ordinary manufacture, leaving nothing to 
be desired. Those of the old school of wheel makers, who 
yet dispute whether any steam wheels can equal those of 
hand make, would be convinced of the superiority of the 
former by a close inspection of the wheels shown by this 
firm ; every joint and shoulder is up and close, without hav
ing one part squeezed into another, simply because every 
t.enon, shoulder, and surface is made with mathematical 
precision. From personal experience learned at the bench, 
this really seems to be the whole secret of wheel making
to have everything tight, true, and fair. " 

SHAFTS, WHIPPLETREES, AND SIDE HARS. 

For shafts, hickory is  commonly used by American car
riage builders, and answers the purpose admirably. Lance
wood, however, from the West Indies. would, without 
doubt, be preferable; but it is difficult to obtain, and very 
expensive. It is much to be regretted that not a specimen of 
lancewood in the rough is exhibited at the Centennial; and 
although it is used in connection with several of the 
carriages exhibited, it is so disguised by paint or varnish as 
to give, to those unacquainted with it, little or no idea of 
what the timber really is. The valuable qualities by which 
lancewood is distinguished are great stiffness and elasticity, 
and remarkable strength. Some builders' claim, however, 
that lance wood is not so safe as hickory for shaft purposes, 
for the reason that, when it breaks, it is liable to break off 
short ; and to obviate this danger, some foreign builders 
fasten strips of whalebone under lancewood shafts, by means 
of round-headed screws. For whippletrees, hickory is used 
almost universally by American carriage builders. 

Wooden side bars,now so popular in connection with light 
road wagons, are made of various materials, hickory being 
preferred by the majority of the best builders, while locust 
ranks next in favor; and experiments have also been made 
with boi8 d'arc, Chinese chopstick wood (name unknown to 
us), and lancewood. Lancewood would doubtless prove the 
best for this purpose, and come into general use, were it not 
for its expense,and the difficulty of obtaining it in sufficient 
quantities; for it possesses those qualities particularly de
manded for side bars-namely, stiffness, toughness, and 
elasticity.-Tlte Hub. 

ill . . . .. 
NOTES ON THE AKERICAN INSTITUTE FAIR. 

ENVELOPE MACHINERY. 

There is a remarkably ingenious machine at the Fair of 
the American Institute, which is said to make 3,000 envel
opes per hour. A similar apparatus is in operation in the 
Government building at the Centennial , but there it is not 
among the machinery, and is thus out of the route usually 
followed by those who make mechanism an especial study. 
It is one of those devices which even the practised eye can 

not appreciate at a glance, and when at work it goes through 
its multitudinous manipulating performances so quickly 
and yet so deftly that the observer instinctively find him
self watching the envelopes come in and the envelopes go 
out as if a natural phenomenon were taking place, the in
ternal operation of which it were useless to try to fathom. 
The motion of the apparatus is mainly obtained :through 
cams, and these act on rubber rollers on the extremity of 
the rods moved. The envelope blanks, previously cut out, 
are placed on a table. Beside and above the latter is a paste 
slab whence mucilage runs to distributing rollers, and these 
in turn cover movable rollers, whIch are thrust forward to 
apply the gum to the under surface of a stamp or plunger. 
The plunger now descends and takes against the parts of 
the envelope to which paste is to be applied, and taen rising 
carrie!! the envelope up with it. Now a carrier shoots under 
the envelope, takes it away from the stamp, and conducts it 
rearward under a square plunger which, descending, pushes 
the paper through a square hole, thus bending up its edges 
preparatory to folding. No sooner is the envelope through 
the orifice than four little doors or shutters clap over it and 
neatly fold the edges. Next it falls between arms on a long 
endless chain which moves very slowly rearward, the envel
opes going down one way and coming up the other. This 
travel is long enough to enable the paste to become dry, a 
process facilitated by a little rotary fan under the chain, 
which keeps up a draft of air. Lastly,as each envelope returns 
to the table of the machine, fingers rise on each side, remove 
it from the chain, and place it on a small platform which, 
turning, deposits the envelope neatly on edge beside its pre
decessors. Then the young lady who presides over this 
wonderful machine quickly runs her finger over the requis
ite number of envelopes to form a pack, surrounds them 
with the usual ornamental strip of paper, and the process 
is ended. 

There is one good feature about the American Institute 
Fair which occurs to us here, and that is that it offers excel
lent facilities for the undisturbed study of its contents. It 
is useless to attempt to examine intricate machinery at the 
Centennial, owing to the now almost constant crowd : and to 
post oneself in front of an object with a note book, and to 
ask questions of the exhibitor, or, worse yet, to try to sketch, 
is, especially in the latter case, to constitute oneself the cen
ter of a throng whose curiosity impels each individual mem
ber to ask questions on hIS own account, or else to consti
tute himself a critic on the efforts of the amateur pencil. 
Nothing delights us more, however, than to see the interest 
manifested by the people in machiRery and invention, and in 
that view we can forgive the annoyance. It would not be a 
bad idea, though, for enterprising exhibitors to hire artists to 
sit and sketch their exhibits by the week, by way of adver
tisement. But this is wandering from the American Insti
tute Fair, where-and here is a contrast to the Centennial
an exhibitor the other day set an engine racing for our in
spection, at a most remarkable pace , and no one manifested 
the slightest interest in the proceeding. People passed, in
stinctively wagged their heads, as they always do, in time 
with the machine, and proceeded onwards. The engine in 
question, we found, presented some features not wholly new, 
but well worth examining. 

THE BALANCE ENGINE. 

It has ·two pistons in its single cylinder. From the front 
piston and through boxes near the edges of the cylinder 
cover extend two piston rods, each connected to a crank on 
the driven shaft. From the rear piston a single main pis
ton rod passes directly through the front piston, then 
through the middle of the cylinder cover, and connects to a 
crank formed by making the inner sides, of the two cranks 
already mentioned, twice as long as the outer sides. That 
is, imagine a W with the middle angle twice as high as the 
side strokes, and consider a crank at each angle. The main 
p!ston rod would then be attached to the angle at the apex, 
and the two smaller rods to the angles at the base. The 
cranks, it will be observed, are set in the 'lame plane, and 
not quartering, as is usually the ease. The steam ports en
ter the cylinder at the middle and at the ends, and the 
stroke of each piston of course equals half the length of the 
cylinder. The steam enters between them and forces them 
apart, and then enters at the ends and carries the pistons 
together. Now the sum total of all is that the power is ap
plied to the shaft just as the two hands are to the handle 
of an auger, and thl) reciprocating parts are balanced; while 
the engine--despite the very indifferent workmanship-runs 
at high speed with little vibration. 

THE HARRIS STEAM PUMP 

is quite new, and has a positive action. The main piston, on 
arriving near t�e end of its stroke,raises a poppet which ad
mits steam to the valve piston and at the same time closes 
its communication with the exhaust. This throws the 
steam valve, which :l.dmits steam, to the other side of the 
main piston, causing it to make the return stroke. The in
stant the piston moves from under the poppet it drops to its 
seat, closing the steam and opening the exhaust on that 
side of the valve piston, which, together with the steam 
valve, remains at rest until the other poppet is raised to ad
mit steam to the opposite side. There are no outside con
necting valves, etc., and the water end is of the double act
ing plunger pump pattern. 

AN INGENIOUS MECHANICAL MOVEMENT 

will be found embodied in the Vanhorn & Cranston paper
cutting machine in the main hall. The arm which draws 
down the clamp to hold the paper, prior to the knife rising 
from beneath, is pivoted to a long hand lever, near the lower 
end but above the fulcrum. Hence, when the lever is pulled 
down, the clamp is carried downward until its further mo-

tlon is prevented by the paper under it. The lever then 
changes to one of the first order, having its fulcrum on the 
clamp rod pivot, while the former fulcrum now i8 the piv
oting point of the lever end to the carriage which supports 
the knife. Consequently, further forcing down of the lever 
lifts the carriage with great force, and the knife is caused to 
cut the paper. The device is very simple, and so con
structed that the greatest power is applied just where it is 
needed. 

As a whole, the fair is interesting, and visitors to the 
Centennial, sojourning in this city, will do well to visit it. 
It is especially rich in household articles, and in new 
designs in furniture, etc. The machinery department is not 
so well filled as usual ; but there are many novelties which 
will repay careful examination. The attendance is con 
stantly large : and on Saturday and Wednesday nights 
which seem to be especially favored , the building is gene 
rally crowded. 

Opening 01' the New York A q u arhlln . 
The New York Aquarium, located on the corner of <15th 

street and Broadway, this city, was recently opened to the 
public. The tanks contain a large number of fish, includ 
ing a white whale from Labrador, several shark, a huge 
sting ray, and terrapin, besides an interesting collection of 
zollphytes. A laboratory for naturalists, with the necessary 
appliances for investigation,is provided ; and in the piscicul · 
tura! apparatus, the process of hatching and l'earing sal 
mon may be witnessed. On the opening night, President R. 
B. Roosevelt, of the New York Fish Commission, made an 
address on the objects of pisciculture. 

.. U � . 
A Disastrous Boller ExplOldon .  

A terrible boiler explosion recently occurred at  Zug & Co .  ' s  
mills at  Pittsburgh, Pa. The boilers in  the nail mill blew 
up, demolishing that building and half the adjacent rolling 
mill. Some twenty men were killed and as many wounded . 
No cause is as yet assigned for the casualty. The boilers 
were in charge of a careful engineer, and it is stated that 
they were inspected some five weeks ago and were then in 
good condition. 

NEW BOOKS AND PUBLICATIONS. 
THE AMERICAN LIBRARY JOURNAL. Edited by Melvll Dewey, 13 

Tremont Plaee, Boston, Mass. New York city : F. Leypoldt, 
37 Park Row. 

As Its name Indicates, this Journal Is devoted to the Interchange of 
thought and experience among librarians, and wltb this aim It cnters a Held 
hitherto wholly unoccupied. We have a great many large and excellent 
libraries In this country ; and tbcre Is a constant increase going on both in 
tbe numbers of these repositories of learning as well as in thclr contents . 
To render the vast mass of Information thus accumulated accessible to the 
reading public, to keep his own particular charge up to the latest dates in 
constantly adding new works, and, perbaps above all, to constitute In him · 
self a living Index of what the book makers have done , Is \Jut a rough state
ment of thc librarian's duty ; and that these ends can be accomplished bette 
by the unIon of librarians. which the present Journal seeks t.o bring abont. 
than by Individuals, It Is hardly necessary to suggest. The tll'st number of 
the periodical, whIch Is Issued montbly, contains a number of Interesting 
communicatlonl and papers, among Which we note Borne sensible pl'actica 
hints to starters of libraries, and a good many ideas for the care , Indexing , 
etc ., of books. There is, beside, a useful record of new publications, not 
merely in thIs country, but throughout the world. The Journal Is elegantly 
printed . the margins are luxurIO usly wide, and the present number has an 
illustration of the new RIdgway library building In Phlladclphla. The sub
scription prIce is $5 .00 per ycar, or 50 cents per number. 
THE COMPLETE AMERICAN TRAPPElt. By William H. Gibson. 

Illustrated by the Author. Prloe $1.75. New York oity : James 
Miller. 

We are In C lined to think that the author' s  claim that .. this Is tbe most 
comprehensive work on the subject ever published" Is a fair one, Jndglng 
from the almost endless variety of traps and other Gevlces to cffect tbc 
capture of anImals and birds which he Illustrates and describes . He even 
tells us how to trap the hIppopotamus, the lion, and the tiger : and from 
tbese great beasts he descends through the scale until be reaebes a daintily 
delicate way of catching humming birds by a few drops of birdlime on the 
leaves of a lI\y . Trap making-or, to sI·eak generally, the pitting of human 
reason agaInst brute Instinct and cunning-requires a special kind of Inge
nuity, which not many possess ; and in gathering together all the curlou s 
devices described In hIs volume. the author has done excellent service In 
helping very many people to Ideas which doubtless would never occur to 
them. The book contaIns 148 engravIngs-mainly representative of tbe 
apparatus explaIned-and Is written clearly and wcll. It will be useful not 
merely to hunters and trappers, but will also serve to exhibit to inventors 
what has already been accomplished In this particular line . 

Itttut �mtritan an4 �ortign �attnts. 
NEW DClIANICAL AND ENGINEERING INVENTIONS. 

IMPROVED METHOD OF CONVERTING MOTION. 

Hiram L. Joslin, Mankato, Minn ., assignor to himself and Henry 
K. Lee, same place.-Thls oonslsts of a reciprocating h ead work
ing baokward and forward among belts, and having olutches or 
pawls oontrlved to take hold of one side of the belt going one 
way, and the other side going the other way, so as to apply the 
power oontinuously in one direotlon. 

IMPROVED BItICK MACHINE. 

Ferdinand Mlohel, Dallas, Texas.-The tablo to receive the tem
pered clay is attached to tho top of tile frame from which it is fed 
into the molds. Followers enter the molds from below, and serve 
as bottoms to the mold when being filled. A weighted block with
draws the followers when the pressure is removed. By operating 
a lever, the followers may be forced up to press the brlok, and to 
raise them out of the mold after being pressed. There are other 
ingenious improvements In the mechanical construction. 

FEEDING APPARATUS FOR CARD-PRIN'fING PRE SSES. 

William M_ Clark, Philadelphia, Pa.-As the card passes down 
beneath a shelf, its ends pass beneath the flanges of guide bars, 
prOjecting downward along the platen to guide the card to the 
plaoe where it is to be printed. As the eard reaches the place 
where it Is to be printed, it is stopped by inwardly projecting 
ourved pOints, which reoeive its lower edge. As the platen is 
drawn back, these ourved points raise the oard slightly as Its lower 
edge slips from them, so as to release it, should it stick to the 
platen, and allow it  to drop from the press. The arms which carry 
the points slide upon gripers so that they may be adjusted as the 
width of the card may require. 
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IMPROVED APPARATUS FOR REMOVING COKE FROM RETORTS. 

Joel F. Rice, Loui siana, Mo.-This consists of a sliding scoop 
placed on a swiveled support, that is carried by a truck, the scoop 
being forced Into the retort under the coke by a winch, and wIth
drawn by the same means. 

IMPROVED WINDM ILL. 

Edward Williams, Potosi, Wis.-This consists of a solid wheel of 
sheet metal, the vanes of which are of concave form in cross sec
tion. There is a secondary set of curved vanes outside of the 
rims to increase the capacity of the wheel. The power Is trans
mitted to the pump rod by a pair of eccentric wheels and a lever, 
giving increased leverage on the upstroke, with quicker motion 
on the downstroke, and enabling the wheel to lift from a greater 
depth. The tall vane is double, and diverges each way, so that the 
wind has greater power to hold it steady. The connecting rod 
works upward from thc crank to a level, having the pump rod 
connected to it in such manner that the pump rod has hut little 
vibration in the hollow axis of the turntable, and thus does not 
require so much space as when the crank works over hollow axes. 
The main stem is set in the adjustable step, for plumbing the turn
table readily whcn the tower settles. 

IMPROVED TOOL HOLDER. 

Christian C. Bergh, St. Paul, Minn.-This consists of a vibrating 
holder for holding engraving and other tools in applying them to 
the 011 or grinding stone, so as to insure the proper angle of the 
bevel, and tlms make the points truc. The said holder is an exten
sion rod fixed on a vertical pin at one end, and having at the other 
end a chuck in which the tool to be sharpened is fastened. The 
oilstone is placed at such Inclination that the bevcl of the tool 
bears fair on the face of the stone. 

IMPROVED RAILWAY SIGNAL . 

John H. Williams, Albion, N. Y.-This consists of an arrange
ment of levers and connccting rods, which are combined with a 
danger signal or fiag in such a manner that the same is displayed 
by thc action of a passing train upon levers and rods. 

IMPROVED SAND P UMP. 
William H. Birgc, J;'rankan, Pa.-This consists of an inner and 

outer tube, forming together the lower cnd of a sand pump, 
arrangcd to slide one within the other. Thc inner tube is provided 
with a rotating valvc having a segment of teeth on Its outer end, 
which engagcs with a rack formed on the edge of a slot in the 
outer tube. A spring assists the parts to regain their nominal 
position. The ohject of the in vention is to provide a valvc which 
shall have a positive motion, not depending upon the action of the 
water or sand to open or close it. 

IMPROVED PAPER PULP SEPARATOR. 
Joseph S. Smart, Troy, N. Y.-The object is to utilize thc coarse 

and heavy stock that is collected at the bottom of the settling vats 
in the manufacture of paper, so as to draw the same off to regrind, 
and conduct it back to the vat for use. To this end, a settling vat 
Is provided with revolving bottom arms, that convey the heavy 
particles of pulp to an outlct, and, by a connecting pipe, to a 
grinding engine, that forccs the ground particles through a goose
neck pipe back into the vat. 

IMPROVED CONDENSER FOR STEAM ENGINES. 

Robert Hardesty, Shepherdsville, Ky.-This invention comprises 
a condensing cylinder surrounded by an iron casing, with a space 
between condenser and casing. At the top, the casing extends 
above the condenser far enough to form an air chest. The con
densing water Is forced In between the casing and condensing 
cylinder at the bottom by a pump, ascends to the air chest, and 
enters therein In a shower. By suitable pipes, a portion of the 
steam is conducted past the condenser into the heater. The gene
ral construction is such that, when the engine stops, all the water 
above the condensing cylinder will soon pass through It, thus cut
ting off the supply of water to the valves. When the engine starts, 
the water will rise in the air chest until the air becomes sufficiently 
compressed to force the water through as fast as the pump sup
plies it. This will again supply the valves with water. This Inven
tion is claimed to suit both the high pressure and low pressure en
gine. If there Is any exhausted steam above the pressure of the 
atmosphere, It will exhaust part of it into the air and condense the 
remainder. If the steam is helow thc pressure of the atmosphere, 
It will exhaust it by condensation. 

IMPROVED BLOW -OFF COCK FOR STEAM BOILERS. 

Samuel Myers, Pittsburgh, Pa.-The valve for controlling the 
discharge of water is made to fit loosely in its case or socket, so as 
to pl'rmit the passage of a small quantity of water around the 
valve and over the seat while the valve Is closing, for the purpose 
of washing off from its seat any scale or other solid matter that 
may have lodged thereon. The valve Is, however, designed to fit 
sufficiently tight in its casing to prevent scale, etc., passing along 
with the water, which thus washes the seat, at the Instant of 
closing. 

IMPROVED MIDDLINGS SEPARATOR. 

Edward T. Archibald, Dundas, Minn. -This Invention consists In 
troughs arranged in one or more series above the reciprocating 
bolt, and In Inclined gather boards arranged above the troughs 
and on each side of holes In the dome of the bolt, that lead Into the 
fan chamber to guide the air and dust. 

IMPROVED FLOUR BOLT. 

William H. Woolard, Windsor, Ill.-This consists In providing a 
stationary auxiliary head, carrying a packing of sheep's pelt hav
ing the wool on, which Is forced against the rotating head of the 
bolt reel by means of springs, and retained in place by leather 
straps. The object is to prevent the accumulation of dust on the 
bolt head, and to prevent the escape of specks and fiour dust from 
from the bolt, and also to do away with the device used in fiour 
bolt chests commonly known as speck boxes. 

,. . .  � .. 
NEW AGRICULTURAL INVENTIONS. 

IMPROVED CULTIVATOR. 

Edward Nauman, Bridgeport, O.-In this cultivator, by moving 
one of the side standards forward and the central standard back, 
thc machine is adjusted as a side wipe. By moving the center 
standard forward and attaching a larger shovel to i t, and moving 
the side standards back, and attaching half shovels to them, the 
machine becomes a potato plow. By detaching the center stan
dard and moving one of the side standards forward, the machine 
becomes a double shovel. By detaching the side standards, the 
machine becomes a single shovel ; and by detaching the center 
standard, and attaching half shovels to the side standards, the ma

chine becomes a corn coverer. The farmer is thus provided with 
a number of useful implements arranged in compact form. 

IMPROVED CULT IVATOR. 

Horace C. Briggs, West Auburn, Me.-Novel devices are provi
ded whereby the ends of the beams may be moved wider apart or 
closer together, as may be desired. The points of draft attach
ment may also be raised and lowered as circumstances may re
quire. The depth to which the plows enter the ground may be 
regulated and the machine may be easily guided around short 
turns In crooked rows. 

Ititufifi t jmtritau. 
IMPROVED RIDGE· FORMING MACHINE. 

Andrew D. Martin, Abbeville, La.-Thls Invention Is a machine 
for forming ridges for planting sweet potatoes ; and It con81sts In 
the combination of two plows and two rollers inclined with each 
other, so as to throw the soil toward each other to form a ridge. 
The upper ends of the two rollers Incline toward each other ; and 
as soon as the dirt has been heaped by the plows, the rollers press 
It together to form a steep ridge. The plows may also be used 
without the rollers, for ordinary ridges, such as for cotton, corn, 
or cane. 

IMPROVED CULTIVATOR. 

Edwin W. Joy, Iowa City, Iowa, assignor to himself, Marcus F. 
Dunlap, and Samuel J. Faust, of same place.-Thls relates to cul
tivators in which short Independent axles are hinged to a yoke 
connecting the two axles, to allow horizontal oscillation of wheels 
relatively to the beams, and which are used without a tongue; and 
it consists of the application of another yoke in a manner to regu
late the oscillation of the wheels and prevent them from cramping 
too much and binding against the beams. 

IMPROVED CORN PLANTER. 

Burton Hakes and Ellis Hakes, Marengo, lowa.-The general 
construction Is such as to drop the seed automatically and at uni
form distances as the machinc Is drawn forward to enable the hills 
to be planted in accurate check row, and to throw the dropping 
mechanism out of gear when the opening runners are raised from 
the ground. 

IMPROVED STALK PULLER. 

Robert D. Brown, Austin, Tex.-This consists of jaws which grasp 
the stalks, and which are actuated by hand levers to lift the latter 
from the ¥round. The whole Is mounted on a suitable carriage. 
The device was described and Illustrated on page 358, volume 
XXXIV. 

IMPROVED WHI�ET, CUI,TIV ATOR. 

Thomas R. Wallis, Egg's Point, Miss. -Thls consists of a novel 
contrivance of frames for coupling the body frame of a wheel cul
tivator to the short independent axles employed in machines for 
cultivating high plants. The frames are composed of elliptic 
plates and ('onnecting bolts, the plates being fitted at the middle 
on the axles, so that they can be readily taken off and shifted 
higher or lower, for which a number of holes are made In the 
plates for the axle. 

IMPROVED BEE HIVE. 

Noah D. Hay den, Dallas, Tex., assignor to himself and Amasa O. 
Clapp, of same place.-The brood chamber has its top and front 
open; and the back is securely attached to the back of the hive, so 
that, by swinging one side of the hive open,the brood chamber may 
be swung out, giving convement access to its open side. The in
ner side of the brood chamber is made detachable, so that it may 
be removed to give convenient access to the said brood chamber, 
and enable the comb frames to be easily separated and removed. 

IMPROVED SEED PLANTER. 

John H. Lee, Livingston, Ala.-This invention relates to an im

proved construction of a seed planter, designed to plant corn, 
peas, beans, rice, turnip seed, and cotton seed, either In hills or 
rows, as may be desired. The invention consists in the particular 
construction and arrangement of parts, In which an ordinary plow 
Is fitted up with detachable seeding devices, and is adapted to In
dependent use as a plow or a combined use as a seed planter, thus 
forming an efficient and economical implement for farmers who 
are possessed only of 8 single horse. 

IMPRO VED DRAIN FENCE. 

Dr. William A. J. POllock, Kinston, N. C.-The object of the in
vention Is to provide a means for preventing live stock from cross
Ing over from one field to another, in which there may be growing 
crops, when such fields are bounded by canals, creeks, or large 
ditches. The Invention consists in a very strong, peculiarly con
structed frame work, which Is designed to be placed in the canal 
of the dividing lines of the fields, whether such division line be a 
fence or a second ditch at right angles to the canal. 

. . . . .. 
NEW MISCELLANEOUS INVENTIONS. 

IMPROV ED FLUME. 

Samuel C. Dike and Sidney M. Brawn, You Bet, Cal.-Thls inven
tlon relates to that class of fiumes or chutes which are used for 
conveying lumber, wood, etc.; and It consists of a sheet metal 
trough, made up of semi-cylindrical sections, supported on trestle
work or other suitable support, and provided at its upper end with 
a grating for separating the wood, lumber, etc., from the water. 

IMPROVED HARNESS LOOP. 

Duncan McMillan, Dodge Center, Minn.-This consists of a 
double metal loop fastener, adapted to fasten two loops in harne, 
breast, holdback, breechlng, and other straps to rings and buckles, 
without sewing the strap loops, as they are commonly done. 

IMPROVED BALANCE LINE FOR MAST HOOPS. 

William E. Leighton, West Pembroke, Me.-Thls Invention Is in
tended to make the hoops run up easily with the sail, and consists 
In the lacing together of the hoops by lines equidistant to the sail 
rope, and attaching the lines bv sheaves running along the mast 
to the jaw of the gaff. 

IMPROVED GAS BUnNER. 

Charles Royle, New York clty.-Thls burner Is so constructed 
that It may be adjusted to regulate the fiow of the gas, and conse
quently the light from the outside, without its being necessary to 
remove any part of the burner for this purpose. The Invention 
consists in a cap spun in to fit upon the neck and top of the base, 
having holes formed In its upper part corresponding in number 
and position with the holes through the said base, and having its 
lower part spun outward to receive the cover and the ring plate, 
and to serve 8S a handle for adjusting it. 

IMPROVED WATCH BALANCE. 

August F. Curpen, Plymouth, O.-Thls Invention consists of a 

mode of connecting the balance wheel to the staff, so that In case 
the watch falls the wheel will move on the staff by the shock, and 
be stopped by the plates of the watch, If the watch falls flat on Its 
side, or by other plates provided for the purpose in case the watch 
falls on the edge. This protects the jGwels from breaking, and 

saves considerable expense for repairs. 

IMPROVED PLUG TOBACCO. 

George H. Lyford, Brooklyn, N. Y.-The object of this invention 
Is to furnish plugs of tObacco so formed that the brand, trade 
mark, name of manufacturer, etc, or other desired information 
may be readily applied to them. Tags of wood are imbedded in 
the body of the plug beneath the wrapper, the said wrapper being 
cut away over the middle part of said wrapper. 

IMPROVED HOLDBACK FOR THILLS. 

George Sell, East Randolph, N. Y.-A short tube Is slipped upon 
each of the thills from its forward end. Another short tube fits 
loosely upon the first tube, so as to be easily Blipped on and off the 
end of the thill. The rear end of the second tube rests against a 
fiange of the first tube, and to said second tube is attached a keep-

LOCTOBER 28,  1876. 
er, for securing the holdback strap to it. With this construction, 
should the drawing device become detached, the outer tubes wil l  
readily slip o ff  the forward ends o f  the thills, and the horse will be 
entirely disengaged from the vehicle. 

IMPROVED OPEN SIDE TRILL. 

Conrad H. Matthiessen, Odell, Ill.-The object of this invention 
is to improve the construction of the open side thlll for which let
ters were Issued to the same inventor November 30, 1875, to pre

vent the harnees being drawn to one side by the springing of the 
thill, and to enable the holdback straps to be more easily connec
ted with the thll!. To this end the thil l is now made hook-shaped 
In front, and in the rear has a bifurcation reinforced with an 
Intermediate brace, all in one piece. 

IMPROVED ATOMIZER. 

Frank E. Stanley, Auburn, Me.-This relates to such Improve

ments in atomizers that they may be employed for finishing pho
tographs In water colors, india ink, and crayon, and also for aU 
kinds of shading In which color can be used in a liquid state. The 
Invention consists In inserting an adjustable wire with pointed 
end Into the liquid tube, to regulate the amount of liquid issued. 
A cap or hood with detachable nozzles, having varying orifices, 
admits the confining of the spray to a certain surface. 

IMPROVED WA'l'CH CASE SPRING. 

Numa J. Felix, New York city.-The object is to provide for an 
improved spring, that may be fitted with but little trouble into 
any case, so as to facilitate the repairing of broken springs by any 
watchmaker in a short time. The invention consists of a bearing 
or bridge piece, with downward bent end posts that bear in per
forations the steel spring, the posts being readily recessed to fi t  
any case. 

IMPROVED SPARK AltRESTER J<'OR S'l'OVI� l'IPES. 

Horace W. King, Richmond, Mo.-Holes through the pipe, above 
the water level, In a boiler attachment which surrounds its lower 
section, allow the steam to escape from the boiler into the pip!' 
and extinguish the sparks. An air jacket surrounds the pipe above 
the boiler, with holes in the bottom to allow the air to enter. Ves
sels extend down into the boiler from the head, for holding the 
medicating or other substance to be discharged into the air by the 
heat of the boiler. Holes in the top of the boiler are provided for 
the escape of the vapor of the water, and receive ball covers when 
they are to be closed. 

IMPROVED CORDER J<'OH SEWING MACHINES 

John J. Donahoe, New Orleans, La.-A trumpet-mouthed tubu
lar guide Is constructed in two parts, and joined together for 
keeping the tube closed. A double spring gage guides the cloth 
both above and below the holding plate of the tube, and there is a 
contrivance of the attaching plate for regulating the hight of the 
cord guide. All are arranged with special reference to fastening 
a cord wrapped in a strip of cloth between two pieces of cloth, by 
sewing the edges of the cord-inclosing strip and the edges of the 
cloth together at the same time. 

IMPROVED 'l'AX AND INTEREST CALCULATOIt. 

Niels Larsen, West Point, Neb.-The iuvention consists In the 
combination of three concentric cylinders, which are movable in
dependent of each other, and the two outer ones provided with 
openings, allowing portions of each cylinder to be seen. The cyl
inders bear numbers or figures, the Inner cylinder representing 
hundreds, the middle one tens, and the outer one units. By prop
erly moving the cylinders the tax or interest upon a given sum or 
amount will be exhibited through a stationary shield. 

APPARATUS FOR THE GENERATION AND HYDRATION OF 

SULPHUROUS ACID GAS. 

William Maynard, New York c1ty.-This invention relates to ap
paratus for generating and hydrating sulphurous acid gas, and it 
consists mainly In the following features: First, constructing the 
pan for burning the sulphur with a conical bottom, whereby a 
large amount of heat ls conserved and the sulphur burnt without 
subliming, as Is the caoe In ordinary furnaces ; secondly, in the 
peculiar construction of the furnace door, designed to secure ease 
of manipulation, safety, and other incidental advantages; and 
thirdly, in the arrangement of a water tank upon the top of the 
condenser, which both operates as a reservoir for the water fed to 
the condenser, and is a receiver for the waste gas and azotized air. 

IMPROVED RIDING SADDLE. 

John T. G athright and James C. Watson.-The object of the in
vention is to form a more perfect seat for the rider wi thout adding 
either weight or expense to the saddle, by making the cantle of the 
tree and the thigh puffs on the skirts form a continuous concave or 
hollow seat extending well down on the leg of the rider. 

• 4 1 '  • 
NEW HOUSEHOLD INVENTIONS. 

IMPROVED IRONING APPARATUS. 

Henry J. Nott, St. Mary's, Texas.-Thls machine embodies nine 
novel contrivances, which cover nearly the entire mechanical 
construction. The iron is attached to a carriage above the table, 
and is supported in rails so that it  may be drawn forward and back 
by cords communicating with a crank. The table Is pressed up 
against the iron by levers. Devices for fiuting and other opera
tions are provided. 

IMPROVED FOLDING TABLE. 

James M. Kimball, Woodstock, Ill.-This consists of an under 
frame pivoted to one of the middle boards, so as to swing around 
in line with It for folding, and crosswise of it for setting up the 
table, in which latter position It stands on two legs which support 
one end, and locks with the legs of the other end, so as to hold the 
table upright. There is a weighted hook for hooking the two sec
tions of the table together. 

IMPROVED KNOB ATTACHMENT. 

William H. Gonne, Chatham, Ontario, Canada.-Thls invention 
consists of a spindle that connects the knobs and shanks, and binds 
the same tightly by a head at one end and screw nut, turning into 
the shank, and on the spindle at the opposite end. The roses are 
provided with spurred sockets to be attached securely to the doors. 
This admits the ready adjustment of the knobs to any thickness of 
door. , .J • •  I t  • 

NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS, 

IMPROVED VEHICLE SPRING. 

William Hunt, Oskaloosa, lowa.-To the upper part of the for
ward spring Is bolted a circular block, which fits ihto a rccess in a 
wheel, which is bolted to the middle part of the spring bar. The 
upper part of the forward spring and its disk are pivoted to the 
bar, and the fianged block by a bolt, which passes through the said 
parts, the blocks thus forming the fifth wheel of the hehicle. A 
spring brace bar, the rear end of which is secured to the center of 
the rear axle, holds the springs perpendicular. By this construc
tion, when the vehicle is loaded so as to compress the springs and 
bring the brace into horizontal position, the parts of the spring 
will be nearly vertical, and thus in the most favorable posltlor to 
resist a strain. 
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The fJhaff'ge far InBertwn under this head is One Dol
lar a lAne far each i1I8ertiml. If the Notice ex
ceeds Fowr lAnes, One Dollar and a Half per Line 
will be charged. 

Agricultural Implements and Industrial Machln
ery for Export and Domestic Use . R . H . Allen & Co . . N.Y. 

For Sale-One Corliss Engine, in good order ; 
cylinder 20 I n .  dlam . ,  48 i n .  strok e .  Apply to Kelly & 

Ludwig, 720 Filbert S treet, Philadelphia , Pa . 

Nicely drilled Index Pulleys, 5 in. diam., 3 in. 
face . Lathe Gear Cutting and Work Holder Attach

ments very cheap, to close out a lot. W. P. Hopkins, 

Lawrence, Ms . 

Manufacturers of or Dealers in Tray and Bowl 
Turning Machinery , please scnd Descriptive Circular 

and Price List to C. H. LeIDer, Elmore Station, Elmore 

County , Ala . 

For Sale-State Rights of Patent Safety Horse 
Hopples j sells on sigh t .  Address, for term s ,  etc . ,  J .  F .  

Riesgraf, care o f  B o x  773, N e w  York city . 

Hill's Champion Clothes Dryer has taken every 
First 11remluID wherever exhi bited . Arran�ed for yards 

and roofs . Great indu cements to agents. Champion 

Dryer C ompany, 513 Main Street. Worcester. Mass.  

Boller Punch Lathes, 9 ft. Planer. Brooks & 
Wlne brener, 261 North 3d St . ,  Philadelphia. Pa. 

700 Impt'd Chromos, cheap. Box 29, Plttsb'g,Pa. 
R. H. Norris & Co., Steam Gauges and Silk Spool 

Mea.suring Machines. Patersoll, New J ersey. 

Fire Hose,Rubber Lined Linen and Cotton,finest 
quality . Eureka Fire Hose Co . ,  13 Barclay St. , New York . 

Tool Chests filled with the very best tools are 
furnished by James T. Pr .. tt & Co . , 53 Fulton St . ,  New 

York. Circulars sent. 

Paper Pulley Cover to prevent Belts from slip
ping-Patent for Sal e .  Address J. de Vries, 114 Woos

ter St . ,  New York . 

Split-Pulleys and Split-Collars of same price, 
strength and appearance as Whole-Pulleys and Whole· 

Collars . Yocom & Son, Drinker St .•  below 147 North 

Second St . ,  Philadelphia. Pa . 

At a Bargain-Centennial Exhibition Shafting. 
Four Unes of 2" and 3 in . ,  complete.  65 ft .• 105 ft .• 120 

ft . ,  and 170 ft. A. B. Cook & Co . ,  Erie.  P .. . .  or D. 9, 72. 
Machinery Hall . 

Hyatt & Co.'s Varnishes and Japans, as to price, 
color, purity , and duralJility, are cheaper by comparison 

than any others extant. 246 Grand st.,N . Y. Factory,New
ark, N. J. Send for circular and descriptive price list. 

For 13, 15, 16 & 18 In. Swing Engine Lathes, 
address Star Tool C o . ,  Providence, R. 1 .  

The Scientific American Supplement-Any de
sired back number can be had for 10 cents, at this ottice , 

or almost any news store . 

Hand Fire Engines, Lift and Force Pumps for 
fire and all other purposes. Address Rumsey & Co. ,  
Seneca Falls. N .  Y . . U .  S .  A .  

More than Ten Thousand Crank Shafts made by 
Chester Steel Castings Co . ,  now running ; 8 years' con

stant use prove them stronger and more durable than 

wrought iro n .  See advertisemen t, page 28.'5. 

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennl .. l. B . �. Send for p .. mphlet .. nd 

sample of work . B. C. Mach'v Co .. Battle Creek. Mlcb. 

To stop leaks In boiler tubes, use Quinn's Pat
ent .Ferrules. Address �.  M. Co , �o .  Newmarket,N . H .  

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices. Ballev. Farrell & Co . , Pittsburgh, Pa. 

For Solid Wrought-iron Beams, ete., see &dver
tlBement. Addres. Union Iron MillS Plttsourgh, Pa. 

for lithograph, &c. 

Shaw's accurate and U. S. Standard Mercury 
Gauges, Steam , Vacuum, HydrauliC, and Test Gauges. 

& c . , 915 Ridge Avenue .  Phlladelphl ... Pa . 

Solid Emerv Vulcanite Wheels-The Solid Orig

Inal Emery Wheel-other kinds Imitations .. nd Inferior. 

Cautlon.-Our name Is stamped In full on all our best 

Stand .. rd Belting , Packing, and Hose. Buy that only. 

The b e st ls the cbeapest. New York Belting .. nd P .. ck

Ing Comp .. ny, 37 .. nd 38 Park Row, New York. 

Models for Inventors. H. B. Morns, Ithaca,N.Y. 
)1. Shaw, Manufacturer of Insulated Wire for 

galvanic .. nd telegrapb purposes.&c . ,259 W . 27th St . •  N .  Y .  
F. C. Beach & Co., makers of the Tom Thumb 

Telegraph and other electrical m .. chlnes, have removed 

to 530 Water Street, New York. 

Pat'd Graining Stenclls-J. J. Callow,Clevel'd, 0. 
Lathe Dogs, Expanding Mandrels, Steel Clamps, 

&c. ,  for M .. chlnists. M .. nuf .. ctured by C. W .  LeCount. 
So. Norwalk. Ct. Send for reduced Price List. 

Driving Belts made to order, to accomplish work 
required . Send full particulars for prices to C. W .  Amy. 

148 North Third St . •  Pblladelphia, P ... 

"Dead Stroke" Power Hammers-recently great
ly Improved. Incre .. slng cost over 10 per cent. PrIces re

duced over 20 per cent. Hull & Belden Co . , Danbury. Ct. 

Power & Foot Presses & all Fruit-can Tools. Fer
racute Wks . •  Bridgeton, N . J .  & C. 27. Mchy. H .. II . Cent ' l . 

Steel Castings, from one lb. to five thousand Ibs. 
Invalu .. ble for strength .. nd durability . Circulars free. 

Pittsburgh Steel Casting Co • •  Pittsburgh, P ...  

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Wllliams.  cor. of Plymouth .. nd J .. y. Brooklyn. N. Y. 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron C .. stlngs 

to order. Job work solicited. 

For Sohd Emery Wheels and Machinery, send to 
the Union Stone Co. ,  Boston. Mass. ,  for circular. 

Hydraulic Presses and Jacks, new and second 
n .. nd. L .. thes .. nd M .. chlnery for Polishing and BnlIlng 

metals. E. Lyon. 470 Grand Street. New York. 
Diamond Tools-J. DiCkinson, 64 Nassau St., N. Y. 
Shingle, Heading and Stave Machine. See ad

vert1sement of Trevor & Co. t Lockport. N. Y. 

J Citutific !mtricau. 
should consult a dentist.-W. T. B. will find direc- J The steps are also doweled together with iron 
tlons for makin!\, hard soap on pp. 331, 379, vol. 31. dowels, whleh bind the whOle together. 
-W. O. G. will find directions for cleaning shells (10) B. F. T. says : Are principles estob
on p. 122, vol. 27.-S. N. C. will find directions for lished which show the exact or geometric trisec
browning gun harrels on p. 11, vol. 32.-C. P. can tlon of any angle (except a right angle) to be Im
blue steel work by the process described on p. possible? A. The construction can be made for 
123, vol. 31.-W. M. will find directions for sllve�- any angle, but the strictly geometrical solution 
Ing mirrors on p. 267, vol. 31.-W. P. will find dl- Is said to be impossible, because the construction 
rections for making a weather glass on p. 75, vol. cannot be made by the aid of straight lines and 
3O.-P. K. D. will find that the pretended plated circular arcs alone. 
diamond is an Imposition.-F. H. M. will find dir
ections for softening iron for electro-magnets on 
p. 123, vol. 31.-H. S. B. will find directions for 
making Babbitt metal on p. 364, vol. 29.-C. A. H. 
will find a recipe for a hair restorer on p. 363, vol. 
31.-D. A. H. will find complete Instruction in the 
art of mechanical drawing In the SCIENTIFIC 
AMERICAN SUPPLEMENT.- E. R. G.'s plan for 
striking the curve of a segment of circle, the 
chord and altitude being given, is very old.
E. S., W. L. B. J.H., H. C. S .• and others who ask us 
to recommend bookS on industrial and scientific 
subjects, should address the booksellers who ad
vertise in our columns, all of whom are trustwor
thy firms, for catalogues. 

(1) A. W. says : 1. I have an achromatic ob
ject glass of 30 inches focus and 1).2 inches aper
ture. I wish to know what eyepiece to use. A. 
You can use the one described on p. 315, vol. 34. 
or the one described on p. 203, vol. 35. 2. What 
advantage has an eyepiece witb four glasses over 
one with only three ? A. An eyepiece with four 
glasses can be better corrected. 

(2) A. G. C. asks : 1. W hat power is neces
sary to drive two circular saws (1 cross cut and 1 
rip) ofl2 1nches in diameter, in 2 Inch pine lumps ? 
A. About 4 or 5 horse power. 2. What size of 
boiler would be necessary to furnish steam for an 
engine 3x6 inches, running at 250 revolutions per 
minute, cutting off at about % stroke. A. One 
with about 75 feet, superficial measure,of heating 
surface, -J. E. E., of Pa. 

(3) A. E.R. says :  What would be the dimen
sions of an all' pump to work from an eccentric 
to give 80 Ibs. pressure to the square inch In the 
shortest time ? A. If you have plenty of power 
to drive the pump, you ean get 60 Ibs. pressure 
with a large pump as quickly as with a small one, 
If the action is direct. And in proportioning the 
size, you need only look to the total pressure 
which you wish to exert. 

(4) E. D. G. asks : 1. If a balloon has. 
when filled with gas, a lifting capacity of 100 Ibs., 
would it not have double that lifting capacity If 
twice the volume of gas could be compressed 
within its sphere ? A. It would have less. 2. A 
balloon will ascend until It reaches equilibrium, 
or, in other words, until it reaches an elevation 
at which the gas and atmosphere are of the same 
weight. If by a safe process the gas could be 
heated, would not the balloon attain a greater 
elevation ? A. Yes, if the halloon could expand' 

(5) O. J. B. says : Please give me a method 
of producing the logarithmic spiral, and also 
state Ita use in mechanics. A .. Draw a Circle, di
vide Its circumference Into any number of equal 
parts, and draw radii from these points to the 
center of the circle. Then divide one of the ra
dii into the same number of parts, increasing the 
length of the successive divisions, from the cen
ter, In geometrical progression. Transfer the 
points so determined to the successive radii, thus 
determining points of the spiral. 

(6) It. M. B. says :  Can a ladle or suitable 
vessel be made for melting 2 Ibs. of iron in a 
common blacksmith's forge ? If so, of what and 
how shall It be made ? A. There are small plum
bago crucibles made for this purpose. Metal 
ladles would nut serve your purpose. 

(7) J .N.W. asks : 1. Who first applied steam 
power to the propulsion of boats, and Is the in
ventor of steam navigation ? A. The Marquis de 
Jouffroy, of France, used a steam engine in a ves
sel some years before Fulton. 2. Who first ap
plied steam power to a locomotive on an experi
mental track, and Is entitled to the credit of the 
invention of railroading ? A. It Is generally sup
posed that the first locomotive was built by Cug
not, In France, In 1769. 3. Who made the first 
rilied cannon ? A.Rified cannon were first brought 
into use In 1857. Doubtless many had been In
vented, and numerous experiments had been 
made, before that time. We cannot, however, 
state definitely who was the first inventor. Possi
bly some of our readers can answer the question. 
4. Was not the Merrimac the first ironclad ves
sel ever used or invented ? A. Ironelads were 
used by the French in the Russian war. In this 
country Captain Eads constructed several, which 
were in use before the Merrimac appeared. 

(S) H. s. G. says : Suppose I sour a piece of 
cloth with 1 lb. sulphuric acid to 40 gallons water 
for the space of 3 minutes : If I use 60 gallons of 
water with 2 Ibs. sulphuric acid, would the cloth 
absorb any more of the acid in the same time ? 
A. If we understand you, no. 

(9) J. T. P. says : I visited the Girard Col
lege, Philadelphia. An attendant told me that 
the spiral atone steps:were almost self-supporting, 
or brace themselves about the same as an arch of 
a bridge. I have spoken about them to a num
ber of friends ; they say that the steps run in the 
wall about 3 feet, while the attendant said that 
they rested in the wall only about 2 or 3 inehes ? 
Was he right? A. The steps are supported es
sentially on the principle of the arcb. They have, 

(11) L. C. asks : How can I secure dry walls 
in the basement of my house ? The plastering 
does not dry. A. It Is caused probably by the 
plastering having been put upon the brick or 
stone wall without the Intervention of furring. 
It Is usual and necessary In such cases to plaster 
upon lathing nailed to wooden strips placed verti
cally upon the face of the wall at every 12 inch
es. This secures the plastering, both from any 
dampness that may come out of the brlCk or 
stone wall, and (by preventing the brick from reo 
ducing its temperature) from the condensation of 
water out of the air of the room upon its surface, 
either of which is suffielent to destroy it. We 
cannot suggest any remedy short of the replaster
ing upon lath as here described. 

(12) C. F. S. asks : How large a boiler will 
it require to run a 3).2 inch stroke boat engine ? 
How large a wheel and how long a boat will be re
quired ? How fast would the boat go ? A. It Is 
Impossible to answer this question definitcly, as 
you do not state the diameter of cylinder. This 
ans wer applies to several other queries. 

(13) H. & B. say : In our cooling room . 
temperature is 42°; when the door is open, it will 
rise to 50° and fall again. We complain of wet 
walls, dripping of ceiling, cold damp ail', and 
melting of ice. How can we obtain a cold dry 
air ? A. Tha dampness arises from the preoipita
tlOn of water from the air in cooling, and there 
may be some leakage from the Ice melting above. 
A more free circulation of all' would reduce the 
dampness, but at the same time Increase the tem
perature. The ice would keep better in a com
pact body ; but we must allow that the air can be 
cooled only by a sacrifice of the Ice. A good cool
Ing room is made under the mass of Ice and with 
an air passage around the sides ; In this case the 
doors are not OpPOSIte one another, but open upon 
the passage at different points. When the ice is 
used also for other purposes, 12 feet cube Is a good 
size for the body of Ice. In this case it will keep 
for two years. 

(14) W. T. says : The length of a pendu
lum which vibrates once an hour Is very nearly 
the diameter of the earth. Does a similar rela
tion exist on other planets ? A. No. 

(15) G. W. B. says : We wish to build a 
house 30 ]( 34 feet, of 3 stories, 26 feet high in all. 
How shall we construct hollow walls so as to make 
them damp-proof, and wilat thickne s shall we 
make the walls ? A. Make the wall 14 inches 
thick, that is to say, the inside wall upon which 
the door joists rest 8 Inches thick, the outside 
wall 4, Inches thick, and the vacant space between 
them 2 Inches wide. These two divisions of the 
wall should be tied together with anchors made of 
hoop Iron or other light iron, or with croSS ties of 
the brick Itself, at about every 4 feet In hight of 
the wall, and say 5 feet apart, set in rows and al· 
ternatlng one above the other. 

(16) W. E. S. asks : Can I construct a 
horseshoe or U-shaped electro-magnet, by tem
pering so that it will keep its magnetism after 
the circuit has been broken for about a half or a 
minute, more or less, as desired ? A. If you make 
your magnet so that it will retain magnetism for 
half a minute after the circuit is broken, It 
will retain the magnetism permanently. There Is 
no halfway work about it. It either holds its 
magnetism permanently, or gives it up immedi
ately the circuit Is broken. 

( 17) E. P. S. asks : How can I make a cheap 
telescope, which will show the rings of Saturn ? 
A. Take a plano-convex lens of 1).2 Inches aper
ture and about 5 feet focus : place the lIat side 
against the end of a tube a little less than 5 fcet 
in length, into which slides another tube. To the 
end of the small tube fasten the eyepiece, which 
m ay be either a double convex or double con
cave lens of about 1 inch focns. The double 
convex lens gives the largest field, with the image 
Inverted ; the other shows the object erect and 
gives better definition. 

(IS) W. G. W. �ays : 1. A body weighs 
more at the poles than at the equator. Is any part 
of the increase In weight due to its being nearer 
the center of the earth ? A. Yes. 2. I think that 
a person starting at the north pole, and going in 
any direction, must go south. Is this so ? A. If 
it were a true pole, and his course were limited 
to the surface, we think your proposition would 
hold. 

canvas filled with sawdust ; this is to make them 
lighter for use than boarding wonld be. 4. In a 
space 6 feet square and 8).2 feet high, how can 
you have " a cube of ice of 7 feet ?" A. This was 
an error of the types ; you will find It corrected 
In No. 41, p. 188, vol. 35. 

(20) H. D. '1'. says : A friend of mine. in at
tempting to alight from a moving train, stumbled, 
fell, and received some bruises about the face ; 
the latter healed up, but left dark spots caused 
by coal dust. He was advised to blister, and did 
so, keeping the blisters open for a week. All 
this did not Improve the appearance perceptibly. 
Can anything further be done in this case ? A. 
Probably nothing short of a surgical operation 
will remove the spots. 

(21) J. O'B. asks : How can I keep oroide of 
gold from being discolored ? A. The so-called 
oroide gold is a variety of brass. If kept well 
lacquered, it will not discolor. 

(22) O. H. asks : If a piece of Babbitt metal , 
weighing 25 or 30 Ibs. and containing antimony, be 
placed in a well, would it hurt the water for 
house use and drinking purposes ? A. Under 
certain circumstances, It would prove injurious. 

(23) F. W. W. asks : Why . when alcohol 
and aqua ammonia ar\l mixed in about equal parts, 
does the liquid turn a light red ? A. If the re
agents are pure, this change does not occur. 

(24) M. V. W. asks : How can I clear sirup 
of sorghum and molasses ? A. The sirup is neu
tralized with a little lime water and filtered while 
hot through bone black, which clarifies It per
fectly. 

(25) W. C. B. asks : How can I remove ver
digris from apple butter ? A. You cannot remove 
it without injury to the butter. 

(26) W. asks : How is benzine. such as is 
sold for cleaning clothes, prepared ? A. It is one 
of the direct products of the distillation of petro
leum (specific gravity 60° to 70° B.) It Is an in
termediate between naphtha and kerosene. 

(27 ) O. J. C. says : A c se of poisoning by 
Paris green happened a few days ago, and there 
is some controversy among the physicians as reo 
gards the proper antidotes which should have 
been applied. A.Give recently precipitated moist 
ferric b ydrate, best administered In the form of 
a solution of perchlorlde of Iron with magnesia. 
Emetics should also be given, and the stomach 
pump applied. Carbonate of soda is sometimes 
made to replace the magnesia wholly or In part. 
2. What Is Paris green made of ? What are its 
proportionate Ingredients ? A. Paris green 
(Schwelnfurt green) Is the aceto-arsenite of cop-
per : (C'?J;O)' } O.+3(CuO, As,O.). In 100 parts 
oxide of copper=31'29 ; arsenious acld=58'65 : 
acetic acld=10·06. 3. In what respect does Paris 
green differ from Scheele's green ? A. Scheele's 
green is the arsenite of copper, CuO,As.O,. 

(2S) W. H. asks : At what speed ought I to 
run my water wheel. which Is an overshot of 18 
feet diameter and 5 feet face, economy of water 
being the desired object ? A. At between 6 and 'i 
revolutions per minute. 

(29) E. L. G. asks : 1 . Can copper be nickel 
plated ? A. Yes. 2. How can I plate a rim about 
the size of a pail hoop ? A. Use nickel salts and 
Insert the rim to be plated in the bath and pro
ceed as in plating with other metals. 

(30) J .  B. asks : 1. Will electricity. passing 
through a magnet, change its poles ? A. It can 
be made to do so. 2. Take 100 magnetic needles, 
fasten each to a piece of small wire, say 2 feet 
long, and these with the magnets attached to a 
single wire 5 feet long; now will a strong current 
of electricity, passing through this wire, change 
the poles of all these magnets ? A. No. 

31) J. C. W. says : We have had a di�cus' 
slon on the merits and demerits of upright and 
horizontal engines and boilers. Is there much 
difference as to the durability and efficiency of 
either when the same care is taken of them ? 
A. Not much, but It is a little in favor of the hor
izontal engine. 2. What kind, upright or hori
zontal, would you advise for six horse power ? A .  
A horizontal one. 

(32) H. A. P. asks : Are cast iron turnings 
a s  good for a ground connection for a lightning 
rod as wrought or scrap iron ? A. Yes. You can
not err by having too much surface exposed to 
the wet ground; and the more iron turnings you 
use, the better. 

(33) E. M. asks : 1. What size and how 
much of silk-covered wire do I need to make an 
electro-magnet capable of lifting a weight of 1 
oz. ? The cores are � Inch in diameter and % 
inch long. A. Cover your core with No. 20 cot
ton-covered copper wire to the thickness of 
%: of an inch. 2. What kind of a battery, and how 
large, must it be ? A.Use two cells of Lockwood's 
battery. 

(il4) E. S. asks : Can you give me a formula 
for reducing the area of a pipe in feet to its di
ameter In Inches and decimals of inches : that is 
to say, if the area of the pipe is 0'063 feet, then 
what Is Its diameter in inches ? A. Divide the 
area in �quare feet by 0'7854, extract the square 
root of the quotient, and multiply the result 
by 12. 

G. D. '1'. will find a recipe for waterproof in addition, a direct support upon the front edge 
glue on p. 43, vol. 32.-A. C. G. should use Indian and on one end of each step ; a single step eannot 
ink for architectural drawlngs.-C. A. W. can fall without turning over backwards, but this is 
French polish beechwood. See p. 11, vol. 32. To prevented by the weight of the wall upon one 
mend a rubber band, put a piece in with the ce- end of it. A very little compressive strain,there
ment described on p. 203, vol. 3O.-F. S. will find fore, upon the arch joints, which are at right 
directions for making baking powder on p. 123, angles to the under side or soffit, is sufficient to 
vol. 31.-F. E. H. will find directions for transfer- hold it firmly. See Nlcholson's " New Direetor," 
ring engravings to glass on p. 298, vol. 31.-G, S. ' edWon of 1854, plate XIV, for a similar stairs. 

(19) H. H. M. says : 1. I wish to allle some 
questions af· to the Ice house described on p. 251, 
vol. 31. "Provide a good drain in your icehouse to 
carry off the water." If I build my icehouse on 
level clay ground,will a dry well suffice for drain
age, and if so, how large and deep should it be ? 
A. Yes, if located outside of the building. Make 
It 6 feet in diameter and 6 feet deep, conical, with 
base at bottom. Provide an opening at top, cov
ered with a stone, so that you can empty It when 
necessary. 2. " Put a high-pitched roof over 
the ceiling." Are the ceiling and roof to extend 
over the exterior wall, and Is the roof to join said 
wall so as to exclude the all' from the space be
tween the Interior and exterior walls ? A. Yes ; 
the roof is to cover every part of the building, 
and should project well over the eaves. 3. "Make 
doors lined with canvas." Do you mean that 
canvas is to be substituted for boards on Inside 
and outside of doors, and why ? A. The doors are 
to be made as thick as the walls in which they are 
placed by being padded out upon the inside with 

(35) C. asks : What pressure per square 
inch will lIrst class steel pipes stand, % inch out
side diameter, � Inch thick, making % inch in
side diameter ? A. The bursting strain per square 
inch would be about two fifths of the tensile 
strength of the material. 

(36) A. D. S. asks : If the ancients believed 
that the world was fiat, why is Atlas always re
presented as carrying a globular world ? A. Ac
cording to some legends, Atlas was a great philo
sopher who was the first to teach that heaven was 
in the form of a globe. 
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J titlltifit J-mtritill. 
(37) T .  J .  S .  says : Please give us a reci pe 

for a cement that will resist tbe action of aleo
bol . A. Melt toget.ber equal parts of pitch and 
gutta pereha. A pply bot. 

(38) J .  A.  C .  asks : Pl ease name a substi
tute for lime in a washing compound of sal soda 
and lime, as the lime will not keep. A. We do not 
see that the introduction of lime, or any substi
tute similar in properties, Is requisite. A solu
tion of snbcarbonate of soda (sal soda) in water 
Is aU that is required. The following recipe ba� 
lately been introduced In large laundries ; It is of 
German origin : The clothes are simply boiled for 
about half an hour, with occasional stirring, in 
water containing about half a pound of common 
hard soap, ground fine, and 2 OZS. spirits of tur
pentine to the gallon. The clothes, after rinsing 
as usual I n  clean water, and drying in the all', do 
not retain the slightest odor of the turpentine. 

( :\9) A. H. L. asks : Is thpre any acid u sed 
In the manufacturo of sirup ? Is It inj urious, 
and how can I dotect the presence of it ? A. If 
you mean grape sugar sirup, yes, sulphuric acid ; 
but it Is all removed by lime. Test a small por
tion of the siru p with a solution of chloride of 
barium ; the clouding of the solution Indicates 
the presen ce of sulphuric acid. 

(40) H. L. C. says :  I have made an ink by 
mixing 5 gallons water, � lb. logwood, � oz. bi
chromate of potassa, and � oz. prussiate of 
potash , but this ink will not mix with other inks. 
Why if this ? A. Ordinary ink comains gallate 
of iron , which is precipitated as Prusslan blue on 
the addition of any mixture containing an alka
line fcrrocyanide. At tne same tim e  a portion of 
the chrom ate sutrers decomposition. 

(4 1 )  Po Ol . n. asks : "'hat substanee will re
move the gloss from a blaok coat, so that It will 
not ImmediateLy reappear ? The shiny appear
ance is probably caused by its rubbing against 
the back of a wooden seat In a horse car. A. 
�ponge it regularly with a soap containing con
siderable al kali. If this does not sucoeed well, 
use benzoic. 

[ O F F I C I A L. ]  

I N D E X  O F  I N V E NTI O N S  
J'OB WBIOB 

Letter. Patent of the (Jnlted State. were 
Granted In the Week Endlns 

September 26, 1878, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents . ] 

A complete copy of any patent In the annexed list . 
Including both the specUlcatlons and drawings. '11'111 be 
furnished from this olllce for one dollar. In ordering . 
please sta,e the number .. nd date ot the p .. tent de.lred. 
.. nd remlt to Munn &Co . • S7 P .. rk Row. New York city. 
Agrlcultur .. l boiler, L. & C-:-Fuller . . . . . . . . . . . . . . . .  182. 520 
Arithmetic case .  W. F. Ba .. da . . . . . . . . . . . . . . . . . . . . . 182 .51 5 
ArtUlclal marble . L. De Planque . . . . . . . . . . . . . . . . . . .  182.647 
Axle lubricator. F. A. Bruns . . . . . . . . . . . . . . . . . . . . . . .  182 .555 
Axle set and gage. W .  C .  Carleton . . . . . . . . . . . . . . . . . 182 ,556 
Bag holdcr, Green £; Finney . . . . . . . . . . . . . . . . . . . . . . . 182 , 659 
Bag-turning machine . Judson & Van Houten . . . .  182. 581 

Balanced valve, B. T. Babbitt . . . . . . . . . . . . . . . . . . . . .  182.628 
Barb for wh'e fence •• F. Armstrong . . . . . . . . . . . . . . 182 . 626 
Barber'. chalr, etc . •  M. Leldecker (r) . . . . . . . . . . . . .  7 .820 
Basin faucet. E. S. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 .608 
Bce hive, E .  P. Worrail . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 7£8 
Be,-el. G. H .  Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 551 
Bill 1I1e . C .  S. Whitman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82.726 
Bird cage, J. H .  Chappel . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 .558 
Blowpipe, Dodge & Gushurst . . . . . . . . . . . . . . . . . . . . . 182 .649 
Boats , detaching. W. A .  Brice . . . . . . . . . . . . . . . . . . . . . 182.553 
Boat8 . detaching, Otterson & Rceves . . . . . . . . . . . . . 182 .598 
Bolt cutter, W. A. Laurence . . . . . . . . . . . . . . . . . . . . . . . 182 , 5lM 

Book case, W. Homes . . . . • . . . . . . . . . . . . .  o • • • • • • • • • • • •  182 ,669 
Boot and shoe . H . Brosse! . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 554 
Boot counter .upport . G. W. Powers . . . . . . . . . . . . .  182.704 
Boot soles, shaping, J. B. Johnson (r) . . . . . . . . . . . .  7.825 
Boots. making. J. W. De Ca.tro . . . . . . . . . . . . . . . . . . .  182. 565 
Bo.om-Ironlng board . L. A. Van Kuren . . . . . . . . . . .  182 .619 
Boxes. making. W. H .  Allen . . . . . . . . . . . . . . . . . . . . . . . 182. 548 
Bracket, C. B. Pettengill . . . . . . . . . . . . . . . . . . . . . . . . . .  182 . 582 
Breech-loading lire arm. H. A. Castle . . . . . . . . . . . . .  182 .557 
IIrlck and tile machine . F . J. Kennedy . . . . . . . . . . . 182. 676 
Burial casket. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .514 
Burner for coal, J .  M. Hicks . . . . . . . . . . . . . . . . . . . . . . . 182 .579 
Can . metallic, G. W. Bell (r) . . . . . . . . . . . . . . . .  . . . . . .  7,824 

(42) W. "r. A. asks : IR there anyt.hing in- Canceling postage stamps. e tc .• Palmer ot al • • • •  182.698 
jurtous III paraffin wax, if mixed with bread ? uandlestlck. Z. 1. Pratt (r) . . . . . . . . . . . . . . . . . . . . . . . . .  7. 826 

A. There is not, b ut paraffin is not desirable as Car axle, J. D. Imboden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.673 
food. Car axle bearing, S .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  lR'l. 641 

Car axle box and oller. J. N. Smith . . . . . . . . . . . . . . . .  182 .608 (4:J) '1'. L. M. says,  in reply to M . H. C., who Car coupling. G. W. Putnam . . . . . . . . . . . . . . . . . . . . . . .  182 .707 
asks if a point on a connecting rod between the Carbureter . J .  A. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18'1. 598 
centers of t h e  crank pin and crosshead journal Carpet stretcher. G .C . MUler . . . . . . . . . . . . . . . . . . . . . . 182, 528 

descrlbe� a perfect elllpse, or If the figure it de- I Carriage hound. J. Flsllbaugh (r) . . . . . . . . . . . . . . . . .  7. H7 
scribcs i ts slightly larger at . one end than at the Carriage toP. landau . R. Dunn . . . . . . . . . . . . . . . . . . . . .  182. 567 
othcr : It describes a perfect elllpse. Casting composition boilers. M. }' . Bingham . . . . .  182.547 

Casting medals . W. B. Moore . . . . . . . . . . . . . . . . . . . . .  182. 589 
(44) F. M. P. sa�·� ,  in reply to G. S. P. , who Chair and cradle. S. C .  MegUl . . . . . . . . . . . . . . . . . . . . . . 1.2.68'l 

asks about artificial egg hatching : Last spring, Chimney. M .  C .  H .. lsted . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.575 
therc were hundrcds of chickens hatched in a Chimney. G. F . Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 681 

box 2 feet square by 6 feet long set on end. The : Cigar cutter. P. A. La France (r) . . . . . . . . . . . . . . . . . .  7 .818 
upper half was full of framos Ji

'
ke Sieves, frames ' Clasp for corset •• M. E. Man.lleld . . . . . . . . . . . . . . . . . 182. 526 

covered with oanvas ; these were ' Inohes apart, I �Of[ee roaster. F . Prlewe . . . . . . . . . . . . . . . . . . . . . . . . . .  182.600 
Cooking range. T. J. March . . . . . . . . . . . . . . . . . . . . . . . .  182.587 

on slid es. They were filled full of eggs, and at Corn planter. H. Beltzell . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 .630 
the bottom of the box was a coal 011 lamp burn- Corn planter. L. B. ROwland . . . . . . . . . . . . . . . . . . . . . .  182 .eOO 
ing: directly over it was a pan with water in to Corrug .. ting .heet metal . S. S. Lapham . . . . . . . . . . . 1'l2 .585 
keep the air damp. Thc operation was watohed, Cotton press. L. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.688 
and the eggs were turned every day. Coupling vehicle •• W. Goodwin . . . . . . . . . . . . . . . . . . . .  182.656 

MINERALS, ETC. -Specimens have been re- Cream from mUk. separating. D. Pettengill . . . . . .  182 .700 
Curtain tsssel . H .  D. Osgood . . . . . . . . . . . . . . . . . . . . . . . 182.686 

cei ved from the fo Howing correspondents,and Cut-oll br .. nch pipe. G. W. Howell . . . . . . . . . . . . . . . .  182.672 

examined, with the results stated : Cutting nippers . H .  B. Todd . . . . . . . . . . . . . . . . . . . . . . .  182 .615 
Dental plugger. C . M. Richmond . . . . . . . . . . . . . . . . . .  182, 584 J. D. n .-It is red jasper.-F. D. B .-All four 

are flint, containing d ltferent percentages of iron. 
-J. B. H.-It oontains about 20 per oent of iron . 
-H. C. n.-They are orystals of sulphate of lime. 
-0. H. J.-No. l is spiegeleisen. No. 2 1s flint. No. 
3 is decomposed mica.-J .n.-It is oompact quartz 
rock. The small percentage of iron contained In 
It  may hurt it for the purpose proposed.-J. H.P. 
-No. 1 is fibrous selenite. No. 2 is iron pyrites. 
No. 3 is hornstone. No. ' is milky quartz. No. 5 
is ferruginous quartz. No. 5 is quartzite. No. 7 
is shale. No. 8 is gypsum. No. 9 is iron sand
stone. No, 11 is crystaJized selenlte.-W. M. B.
lt contains sulphuric aoid, chlOride of sodiu m, 
carbonato of lime, and a great amount of organic 
matter. Add lime water, boll , and ftIter through 
gravel, sand, and charcoal. 

COMMUNICATIONS RECEIVED. 

The Editor of the SClENTIFIO AMlmIOAN ac
knowledges, with much pleasure, the receipt of 
original papers and contributiOns upon the follow 
ing subjects : 

On the Analogy of Light. Heat, etc. By S. A. C. 
On a Lusus NaturlI'. By J. H. P. 
On Spiritualism, etc. By C. A. W. 
On Railroad RaUs. By P. M. A. and others. 
On }<'Iying Machines. By C. C. M. 

Also Inquiries and answers from the following : 
.r . -1' .  L. n . - H .  S . - H .  W .  C .  T .-C . A. S .-II. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fall to appear 
shouid repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
deollnes them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bllity of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are givon. are thrown into the waste basket, 
as It would fill half of our paper to print tbem all ; 
but we generally take pleasure in answering brlefiy 
by mall, if the wrlter's address is given. 

Hundreds of inquiries analogous to the following 
are sent : "Wh@ makes japanned tin novelties and 
tOY8 ? Who makes watchmen's time detectors ? 
Who makes spring balances ? Who manufactures 
india rubbor ?" All such personal inquiries are 
printed, as will be observed. in the column of 
" Business and Personal." which Is specially set 
apart for that purpose. subject to the oharge 
mentioned at the head of that oolumn. Almost 
any desired information can m this way be expe
ditiously obtained. 

Diamond mlIlstone dresser, A. C. Pry . . . . . . . . . . . . .  l�t'i06 
Diamond millstone dresser. W. P. Uhllnger . . . . .  182.538 

Die. pipe elbow. S. G. Warner . . . . . . . . . . . . . . . . . . . . . 182.728 
Die , hor.eshoe. J. R . WIlliams . . . . . . . . . . . . . . . . . . . .  1�2 .'731 
Drum .creen for minerals . M. Neuerburg . . . . . . . . . 182.698 

Egg beater. J. G. Brothwell . . . . . . . . . . . . . . . . . . . . . . . .  lR'�. 689 
Emery grinder. G. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . 182.519 
Em·elope . G. H. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 . :50 
Eraser holder and pencil protector.W.H.Bennett 182. 632 
Evaporating pan. J. S. Blymyer . . . . . . . . . . . . . . . . . . . 182. 549 
Feather-curling machine . J. Hawlowetz . . . . . . . • .  18'�.578 
Fence . G. W .  young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. '734 
Fence pOSt. )(. H .  Knight . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .680 

Fence post. W. W. Plank . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .702 
}'ire and burglar proof safe. 1. J. Gray . . . . . . . . . . .  182. 574 
Fire escape ladder. J. A .  Groshon . . . . . . . . . . . . . . .  182. 660 

Fireproof building. J. J .  SchUllnger . . . . . . . . . . . . .  182. 717 
Fire wood sawing machine. L. Rue! . . . . . . . . . . . . . . . 182 . 712 
}'Ioatlng gin . C . Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .686 
Flood tence. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.645 
Flue stopper. J. R . Higgins . . . . . . . . . . . . . . . . . . . . . . . .  182 .667 
Foil condcnser. Hood & Reynolds . . . . . . . . . . . . . . . . .  182 . 670 
Folding bedstead. D. Arnaud . . . . . . . . . . . . . . . . . . . . . .  182.544 
Frlnll:'e· twlstlng machine. S. Mortimer . . . . . . . . . . . . 182. 590 
Y,.-ult gatherer. S. R. Ruckel . . . . . . . . . . . . . . . . . . . . . . .  182 .607 
Furrow g .. ge for plows. B .  B .  Hawse . . . . . . . . . . . . 182 .665 
Game appar .. tus . B .  B .  Town.end . . . . . . . . . . . . . . . . .  182 .616 
Garment stand . F .  A . Hatch . . . . . . . . . . . . . . . . . . . . . . .  182 .577 
Gas conden.er. surtace . C. W. Isbell . . . . . . . . . . . . . .  182 .580 
Gas regulator. A. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . .  182 . 595 
Grain binder. J .  G .. rrard . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .61i5 
Grain . thrashing .. nd .ep .. r .. ting. B. Carpenter . .  18'� .516 
Grave IIller. ParsU & Van Houten . . . . . . . . . . . . . . . . . 18'1.594 
Hair crimper. G. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 522 
Hair-curling Iron. M. E. Garnham . . . . . . . . . . . . . . . . 182,521 
Hair pin . W . R. Clough . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .509 
Handles. fastening hammer. etc . •  A.A .  Goubert 182.578 
Harmonica. E. D. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .617 
Harrow. E. D. & O. B .  Reynolds . . . . . . . . . . . . . . . . . .  182.736 
Harrow teeth. S .  Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18'� .652 
Hay rake .. nd cocker. M. M .. nlove . . . . . . . . . . . . . . . . • 182 . 586 
Head res,. G . A .  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .718 
Heating stove . etc . •  C .  D. Moody . . . . . . . . . . . . . . . . .  182 . 529 
Heel evener. DUley et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.648 
Hide •• h .. ndllng. etc . • J. R .  Teass . . . . . . . . . . . . . . . .  182, 614 
Hitching post. C .  F .  Roth . . . . . . . . . . . . . . . . . . . . . . . . .  182 .711 
Hoof expander. C. H. Shepard . . . . . . . . . . . . . . . . . . . .  182.608 
Horse power. J . E. Muldrow . . . . . . . . . . . . . . . . . . . . . . . 182 .681 
Horse rake . ·revolylng. W. H. Hal! . . . . . . . . . . . . . . . .  182 .662 
Hor.eshoe blank bar. A .  B .  Seymour . . . . . . . . . . . . .  182.585 
Horse.hoe nlanks. bending. J. Wif<e . . . . . . . . . . . . .  182 .541 
Horseshoe blanks . making. J. R. Wllll .. ms . . . . . .  182.732 
Hose coupling. Tyler & Severson . . . . . . . . . . . . . . . . .  182 .'l2S 
Iron boat. construction of. J .  T .  Smith . . . . . . . . . . . 182 .719 
Irrigating apparatus . F . Taylor . . . . . . . . . . . . . . . . . . . 102 . 618 
Journ .. 1 box. W. H. Lungren . . . . . . . . . . . . . . . . . . . . . .  182.525 
Lace leather. making. H . Loescher . . . . . . . . . .. . . . . . .  182 .684 
Lamp burner. E. Boileau . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.685 
Lamp shade. R .  R. Cro.by. . . . . . . . . . . . . . . . . . . . . . . . .  182 .568 
Lasting machine. boot G. W. Copeland . 182.!I6O. 182.561 
I.ead traps and "ends, making, T. F. Steven.on .182,611 

L fUng jack. C. W. Torr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 .'i21 
Liquids. drawing ellervescent. C. Greiner . . . . . . . .  182 .657 
Load binder. F. B .  Turley . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .58'7 
Lock hinge. C. J . Ferguson . . . . . . . . . . . . . . . . . . . . . . .  182.570 
Loom sheds. L. J. Knowles . . . . . . . . . . . . . . . 182 .678. 182.679 
Loom stop motion. F. O. Tucker . . . . . . . . . . . . . . . . . .  182. 618 
Lubrlc .. nts. Vacuum 011 Co. (r) . . . . . . . . . . .  7 , 822. 7 .321 

Lubricator. G . C. John.on . . . . . . . . . . . . . . . . . . . . . . . . . 182. 675 
Machine gun. E. Wilder. . . .  . .  . . . . . . . . . . . . . . . . . .  182 .T�9 

Magazine nre arm . J. W .  Keene . . . . . . . . . . . . . . . . . . . .  182.588 
Meat. cutting. T. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.'7l:0 
Military accoutrements . W. S. Oliver . . . . . . . . . . . . . .  182.695 
Milk. cooling and deodorizing. G. Abbott. Jr . . . . . .  182 .512 
Millstone dress. P. n. Viele . . . . . . . . . . . . . . . . . . . . . . . .  182 .589 
Mineral substances , etc . ,  mixing, P. Lea, lr) . . . . .  7 , 819 
Mirror. L. T. Berton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .6IlS 
Mortising chisel . E. H. Smith . . . . . . . . . . . . . . . . . . . . . .  182 .610 
Mower. H. H. Brldenthal . Jr . . . . . . . . . . . . . . . . . . . . . 182 . 552 

Needle·threadlng device. J .  Fo.ter . . . . . . . . . . . . . . . .  182.572 
Nut lock. E. G. Felthausen . . . . . . . . . . . . . . . . . . . . . . . . . 182.658 

011 can. W. N. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . .  182 ,536 
011· burning locomotive. C. J. Eame .. . . . . . . . . . . . . .  182 .568 
Ordn .. nce . con.tructlon of. A .  Krupp . . . . . . . . . . . . .  182 .584 
Peg 1I0at . C. S. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 .715 
Petroleum. treating. G. Allen . . . . . . . . . . . . . . . . . . . . .  182.625 
Pin-sticking machine . C. W. Pratt . . . . . . . . . . . . . . . .  182 .705 
Pipe nozzle. blast furnace. S .  F . Vlelhaber . . . . . . .  182 . 621 
Plaiting machine. L. J. Boyd . . . . . . . . . . . . . . . . . . . . . .  182 .686 
Plane guide . A .  J . Te .. mer . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .722 
Plow pOint. J. W. Beverly . . . . . . . . . . . . . . . . . . . . . . . . . .  182 . 684 
Pneumatic railway . W. H .  Bailey . . . . . . . . . . . . . . . . . . 182 .545 
Pressed gla •• pendent. J. H. Hobb . . . . . . . . . . . . . . . . 182 ,668 
Printing mu.lc. etc .• M. AllssolI . . . . . . . . . . . . . . . . . . . 182 ,624 
Propul.lon of "es8els, E. J .  Collett . . . . . . . . . . . . . . . . .  182 , 5 1 7  
Pump. F . Kahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.582 
Pump. A. Riddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .710 
Purifying Iron .. nd ms,klng steel . J. L. Randall . . 1 8'�. 708 
Radiator. J. R. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .602 
R .. llroad crossing. D .  Pierce . . . . . . . . . . . . . . . . . . . . . . . . 182.599 
Railroad rail joint, J .  E. Atwood . . . . . . . . . . . . . . . . . . . 182. 6�7 
Ralls. mode of utilizing old . J. Beese . . . . . . . . . . . . . .  182.588 
Railway. A. 8. H .. lIIdle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.668 
Reclining chair. N. N .  Horton . . . . . . . . . . . . . . . . . . . . .  182. 671 
Reference index. D. A. Davl . . . . . . . . . . . . . . . . . . . . . . .  182 .564 
Remedy for hog cholera. M. R. Yewell . .  . . . . . . . . . 182 .542 
Reverberating furnace. H .  McDonald . . . . . . . . . . . . . .  18'� .527 
Revolving nre .. rm . J. Davis . . . . . . . . . . . . . . . . . . . . . . . . 182 .646 
Rivet head •• cutting. A .  W.  Mahon . . . . . . . . . . . . . . . . 182 .685 
Rocking ch .. lr. M .  Ohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 18'� .530 
Rocking grate for furnaces. H .  Adams . . . . . . . . . . . .  182 .618 
Rod adJu.ter for 011 well, J .  M . Reardon . . . . . . . . . .  182. 601 
Rooflngmaterlal. C. M. Warren. (r) . .  : . . . . . . . . . . . . .  7 .327 
Rope machine, Whiton. Thomas. and Hough . . . . . .  182. 540 
Rotary churn, J. R. Bennett . . . . . . . . . . . . . . . . . . . . . . . . 182 . 631 
Rotar)' clmrn. A. M. Mortimer . . . . . . . .. . . . . . . . . . . . . . 182 . 5!l'� 
S .. d Iron heater. Mizell & Sessoms . . . . . . . . . . . . . . . . . . 18'� . 689 
Saw mill head block. W .  Pbllllps . . . . . . . . . . . . . . . . . . • 182 . 596 
Sectlonal .team generator. M . B .  Buel! . . . . . . . . . . . 182.640 
Seed planter. W. F . nnney . . . . . . . . . . . . . . . . . . . . . . . .  182 . 571 
Shaft coupling, M. H. Kernaul . . . . . . . . . . . . . . . . . . . . .  182. 523 
Shect metal can. T , 'J .  M .  Jewell . . . . . . . . . . . . . . . . .  182. 674 
Shingle jointer. C. Coy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 . 518 
Shovel-grindlng macblne. W. A. Meyer . . . . . . . . . . .  182 .588 
Show case . Dallenne and Messager . . . . . . . . . . . . . . .  182 .648 
Show csse . J. Starr. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8'� . T<0 
Show c .. rd . C .  A. Righter . . . . . . . . . . . . . . . . . . . . . . . . . . 18'� .604 
Siphon head . minerai water • •  T. W. Stillwell . . . . .  182 .612 
Slide v .. lve . J .  Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 687 
Soda water fount .. ln . C. GreIner . . . . . . . . . . . . . . . . . . .  182. 658 
Spark arrester, W. Rushton . . . . . . . . . . . . . . . . . . . . . . . .  182 . 718 
Splke·drawlng tool. Converse et at (ri . . . . . . . . . . . .  7 .316 
Spindle and boloter. W. F . Hastings . . . . . . . . . . . . . . .  1S'� . 576 
Spinning toP. C. Nicklas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .684 
Spring bed . G. A. Rus.el! . . . . . . . . . . . . . . . . . . . . . . . . . .  Ig2.714 

Steam h .. mmer. W. Walker . . . . . . . . . . . . . . . . . . . . . . . . .  182.725 
Stock sep .. rator. A .  Minor . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 688 
Straw cutter. A. Hevcrly . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 .666 
Sulky gang plow, T .  B .  F .. g .. n . . . . . . . . . . . . . . . . . . . . .  182 .569 
Swing. H .  J. Blakeslee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 . 548 
Temporary binder. H. H. Edwards . . . . . . . . . . . . . . . .  182. 650 
Thill coupling. C .  Sang.ter . . . . . . . . . . . . . . . . . . . . . . .  182 .716 
Tle buckles. m .. klng. H. W .  Oliver • .Ir . . . . . . . . . . .  18'�. 581 
Time drop attachment. C. Cottrell . . . . . . . . . . . . . . . .  182. 56'� 
Tobacco. curing. C .  S. Philips . . . . . . . . . . . . . . . . . . . . .  182.597 
Tobacco extracts , treatfng, S . Itracko.wlzer . .  ' 0 .  182,682 
Track clearer. Perry & Manley . . . . . . . . . . . . . . . . . . . . .  182, 699 
Truss. W. L. L. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lR'� . 701 

Try .quare . F . Veazie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18'J.620 
Tube expanuer. Tyler & Severson . . . . . . . . . . . . . . . . .  182 .T14 
Umbrella runner. Plume & Tucker . . . . . . . . . . . . . . . . 18'� . 708 

Vault cover. T. & T, Thompson (r) . . . . . . . . . . . . . . . .  7.323 
Veblcle axle .  D. Dalzell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 644 
Vehicle hub band. Rouse & Stoddard . . . . . . . . . . . . . .  18'� . 605 
W .. gon end gate .  Z .  C .  Wilson . . . . . . . . . . . . . . . . . . . . . 182. 622 
Wash board . J. O. Bently . . . . . . . . . . . . . . . . . . . . . . . . . .  182.546 
W .. sh boiler. J. W. Field . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 654 
Washing m .. chine . R. Murphy . . . . . . . . . . . . . . . . . . . . .  18'� .692 
W .. tch barrel . C .  Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.629 
Water closet. J. H .  Keyser . . . . . . . . . . . . . . . . . . . . . . . .  18'l . 677 
Water nIter. ! .  Brach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18'� . 6S8 

Water meter. J. R. Paddack . . . . . . . . . . . . . . . . . . . . . . .  18'J .697 
Water meter. P. Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 . 727 
Water motor. J. B. Morrow . . . . . . . . . . . . . . . . . . . . . . . . 182 . 690 
Wheel cultlv .. tor. W. Aldrich . . . . . . . . . . . . . . . . . . . . . .  182 .628 

Wheel cultivator. S. P. Coon .. . . . . . . . . . . . . . . . . . . . . .  182 .642 
Wheel plow. E. D. & O .  B. Reynolds . . . . . . . . . . . . . .  182.'735 
Window mirror. C. A. Demll .. g . . . . . . . . . . . . . . . . . . . .  182 .566 
Wire stretcher. R. Ellwood . . . . . . . . . . . . . . . . . . . . . . .  182 .651 
Woven wooden fencing. J .  J .  Hall . . . . . . . . . . . . . . . .  182.661 
Wrench. A. M. Mortimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 .591 
Wrench. J. T. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.709 
Yarn-winding machine. W. Ha.lam . . . . . . . . . . . . . . . .  18'2 .684 

DISCLAIMER FILED. 
61 .172.-BINDING rOB SKIRT8.-Thomas B. De Forest. 

Birmingham. COLn. 

DESIGNS PATENTED. 
9,501.-CLOTHBS-DBIBBS.-H. P. Roberto. Tunkhannock. 

Pa. 
9.m.-STAVB BASKBT .-B. F. Tuthill. Burlington. Vt. 
9 .503.-FotTNTAIN.-W. Tweeddale. Brooklyn. N. Y. 
9,504..-EMBROIDBRY,-E .  Crisand , NeW' Haven, Conn. 
9.605.-FBNOBS.-A. Smith. Monticello, N.  Y. 

[A copy of any one of the above p .. tents may be had hy 
remitting one dollar to MUlJlII as Co • •  S7 Park Row. New 
York city. 

SClIED11LB OJ' PATElI'T :rEEl. 
On each O .. ve .. t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hll 
On 1Il1ng each .. ppllcatlon for a Patent (17 ye&l'l) • . • • •  8111 
On Issuing each ortglnal Patent . . . . . . . . . . . . . . . . . . . . . . . . 8!10 
On appeal to Examlne ..... ln-Cblef . . . . . . . . . . . . . . . . . . . . . .  810 
On appeal to. Commtsdener of PateDtI • • • • • • • • • . . • • • • • hO 
On appllcatlonforRelune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On 1I11ng a DIlClalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On an application for Design S� Je&l'I). • . . . . . . . . . . . .  810 
On application for Design (7 years) . . . . . . . . . . . . . . . . . . . .  8111 
On application for DellID (14 Jean) . . . . . . . . . . . . . . . . . . .  830 

[OCTOl3ER 28, 1 876. 
THE VALmITY OF PATENTS. 

We recommend to every person who Is 
about to purchase a patent, or about to oom
menoe the manufacture of any article under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made in the Patent Office to see what the oondi
tion of the art was when the patent was issued. 
He should also see that the claims are so worded 
as to cover all the Inventor was entitled to when 
bis patent was issued ; and it Is stili more essen
tial that he be informed whether it is an infringe 
ment on some other existing patent. Parties desir
ing to have such searches made oan have them done 
throngh the Sclentl1lc American Patent Agenoy, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
Information, address MUNN & CO., 

87 PA�K RoW, New York. 

�.d)jtrtiStmtuts. 
I n side Paa e, eacb In a ertion - - - 711 c en h  a line. 
Back PaK e. eacb In a ertion - - - 81.00 a line. 

IiJngravlng8 mall "ead advertisements al I"e sam. raid 

per line. bll measuremenl. Il8 I". Zotter prlJ88. Adver· 

"BemenlB mUBt be reCeived al publlcatton o../IICe as earlll 

as Pridall morning 10 appear ... nea:l IB8ue 
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Manbeim. P�a�.� __________________ __ 

SETS OF DRAWING INS1'RUMENTS 75 to 
$100. Drawing Materials of all kinds .  

LeveJ s ,  Compa.sses, Tap� Measures ; Aneroid Barome
ter from 1;l( Inches to 6 Inches In diameter . 

Tele.cones from $50 to $250 each . 
��r����::s��:::n$

3
J�o$itfM.

h. 
Priced and Illustrated Catalogues, Part 1st. 84 

&
all:'es. 

fn����::::��.�
l .  

s�:;������lc.it����d.  120 pages . ptlcal 

JAMES W. QUEEN & C O . ,  
Opticians, 

9U Chestnnt St., Philadelphia, PRo 

��'MCB'AR=PEN'!TR �, . "  . . . . . .. . .. .. . .. .  m 

MANUFACTURER OF FIRST CLASS TAPS AND 
DIES. Pawtucket. R. 1 .  

"lUA N T E D - EQUAl'ORIAL MOVEMENT FOR A 
l'l' large TeJescop1c Object Glass Address W. D .  

MONROE. 756 Olive St . . Cfeyeland. Ohio . 

CHLORIDE OF CALCIUM. 
Fifty tuns for Sale In lots to .ult. 

RANSOME. 10 Bush St . •  San Fr .. nclsco . Cal . 

I
MPROVED PAPER BOX MAKER 'S  PASTING MA-
CHINES.  WM. DRAPEK. Philadelphia .  Pa . 

N E�c���%� S�le�
H1�r:"s.fNIVEHSAL MILLING 

W. E. LEWIS. Cleveland . Ohio . 

Scientific Farmer. 
r!'1" ' Every intelligent Farmer should take it._� 

P r i ce $ 1  .00 a year. 
3 M O N T H S  F O R  O. 
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SCIENTIFIC FARMER COMPANY, . 
43 Chatbam St., Boston , Mass. 

NEW B O OKS. 
PRINCIPLES O F  CONSTRUCTION AND EFFICIENOY OF 

W ATEB WHBET-S. By Wm. Donaldson. }(.A . •  A. I .C .E. 
8vo . cloth . '2.00. 

ON THE PRESENT STATE OF THE IRON MANuFAC
TtTRB IN SWBDEN .  By R. Akerman. 4to . p .. per. , 1 . 50 .  

ALGEBRA SELF-TAUGHT. By Dr. Paget Higgs, 
M . A .• D.Sc . •  A . I . C .  E. Crown Bvo . cloth . $1.00. 

ELECTRO-TELEGRAPHY. By Frederick S. Beeohey. 
12mo, cloth , 60 cents . 

THE ELEMENTS OF GRAPHIC STATICS. ny Karl 
Von Ott. Translated from the German. By Geo . 
Sydenham Clarke . Crown 8vo . •  cloth. $2 .00. 
:.' Sent free I))' mall. on receipt of ptice . 
..... & F. N. I'IPON, 446 Broome Street, N. y� 

ALLIS BULLARD &; CO., Limited, 
Dealers In lI'rst class 2nd h .. nd Machinery & Machinist. '  
Supplies . Lal'lle Stock Tools In Store for  Immediate de ·  
livery. 1 4  Dey Street. New York .  

THREE THINGS I N  ONE -:0 :
VENTILATION of a Fire Place ; 

RADIATION of a Stove ; 
CIRCULATION of .. Furnace . 

Pnr e Air an d an Ev en T empe

ratnr e tbrouabont a Room. 

• 'THE CDTBNNIAL," Annex Matn. 
BulidlnK. 

H!fll�·\�l�M''Wl·'l};la�U¥'lrl� 
TING COMPANY. 107 Fuiton St • •  
New York. 

IRON BRIDGE BUILDING-A complete de
scription. with dlmen.ions. worklng� drawlnga. and 

�ret'\f
ectlves ot Girard A venue Bridge. Pb!l .. delphia. Pa . 

cehts. f0'6���\':.�� °li ��� ·1 .  
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AMERICAN SUPPLEMENT. 10 cents per coP)'. To be 
had at. thll olllce and. of .. U neWI a!lents. 

© 1876 SCIENTIFIC AMERICAN, INC.
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BOOKS 

ON 
ELECTRO-METALLURGY. 

-0-

GAL V ANOPLASTIC MANIPULATIONS : A 
Practical Guldc for the Gold and Silver Electro-plater 
and tile Galvauoplastlc Operator. Translated from tile 
French of Alfred Roscleur. Chemist , Professor of the 
Galvanoplastic Art, Manufacturer of Chemicals, Gold 
and Silver Electroplater. By A .  A. Fesquet . Cilemlst 
and Engineer. Illustrated by over 127 Engravings on 
wood. 8vo .• 495 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '6 .O(j 
rr This Treatise Is tile fullest and by far the best on 

this subject ever published In the United States. 
MANUAL OF ELECTRO-METALLURGY : In

cluding the Application of the Art to Manufacturing 
Processes . By James Napier. Fourth American edi
tiOll, revised and enlarged. Illustrated by Engravings. 
Rvo . . . . . • . . . . • • . . . . . . . . . • . . . . • • . . • • • • • • • . . . . . . . . • . . . • . . .  $2.00 

o�s�����r��'e O;ut�rC�{l��r :r?cOe�
S t sent by mall, free 

OUf new and enlarged CA.TALOGUE OF PRA.CTIOAL AND 
SCIENTIFIC BOOKs-96 pages, I:Ivo .-sent tree to any one 
who will furnish his address . 

HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS , BOOKSELLERS AND IMPORTEBS, 810 WALNUT STREET. PhUadelphla. 

BLOSSOM ROCK, HARBOR OF SAN FRANCISCO. 
Full Account of Its Removal . Method and Cost. By 

Col. R. S. W!lliamson . With 25 !llustratlons. dla
�

ams. 
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SUPPLEMENT. No. 24. To be had at this 01llce and of 
all News Dealers . 

D A Y T O N C A M  P U M P , 
The only Pnmp i n  the Market DesiKned 

and Constructed especially for Boiler 
Feeding. 

Are Pumping water at 268° F. No Dead Cen
ters . The Steam Valve Is a vlaln Slide Valve. 
Identical to the slide valve of a Steam En
gine. but derives 1ts motion from 8 cam . 
�peed can be regulated to suit evaporation. 

Pumping Returns from Steam Heating Ap
paratus a special ty. 

nr Send for Circular. 

Smith, Vaile & Go . , 
DA"tTON, OHIO. 

TO ELECTRO�r�
c
�:�k���LERS, AND 

BATTERIES. CHEMICALS. AND MATERLALS In 
sets or single. with Books of Instruction for Nickel. 
Gold. and Silver Plating. THOMAS HALL. Manufac
turing Electrician. 19 Bromfield Street. Bo.ton. Mass 
Illustrated Catalogue sent free. 

GEORGE C. HICKS & CO . , 
Bal timore, Md. 

CLAY RETORTS. TILES. FIRE BRICKS. &c . Dr Terra Cotta PIpes of all sizes. $250 A MONTH--Agen, . ..  ante� eTeIT
where. Business honorable and ftr.t 
clas.. Particulars sent free. Addre .. 

J. WOR� ... 00 .. St. Loull.llo. r-T PAYS-to sell our Rubber Hand Printing Stamps 
. Terms free G. A .  HARPER & BRO . . Cleveland. O.  

VELOCIPEDE CARRIAGES, OF LIGHT CuN
structlon. fast speed. Worked br. hand c",nks. 

alBo oy foot treaa!es . lliustrated In "":!.J<S rIFI": AMJl:
RICAl'! 8Ur!'LJ£MENT So. �. 'fo ne nael. at thlB 01llce 
ana of all news agents. PrIce 10 cents. 

$200 a month . Outfit worth .1 free to agent • .  
EXCELSIOR M'F'G CO. ,  151 Mich.A v. , Chicago . $3 WATC H E S. Cheape.t in the known 
world. Sample watch and ouljil fr .. lo.Agenu. 
Forterms address COULT.ER & CO •• Chica&O 

T�;r.e ��r�!t&�El'd�e,!�}ffw:§
l
kt;m'· �� ¥'�:'tf� 

eltv Turning Mms. Monroeton. Bradford Co . • Pa. 

FOR SALE-VALUABLE PATENT RIGHTS 
of a Safety Screw Steam Platform Elevator and of a 

Bosom Starching Machine for Steam Laundries. Can be 
seen at the United States International l!.xposltlon . Also. 
one third interest in Pfantz' s  Steel Truss Extension or 
F
Z.
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JT���

g
3ER�'l[J�M,K�����mt'.��'l:i1:�eIPhla. Pa. 

Jtitutifit �tutrita •• 
AIR OQjWPRESSORS 

F O R  A L L  P U R P O S E S .  
A SPECIA"TY oC HEAVY PRESSURES. 

THE NORWALK IRON WORKS CO • • 
SOUTH NORWALK. CoNl(. 

THE 

Bi�alow En�ina, 
The Cheapest and Best Portable 

Engine oftered to the PubUc. 
Pr1��, : H0F.se po.!er

:::: 
.
. ::: 

.. � 
" 7 " " • . • . . . • • .  475 " � " . . . . . . .  54b 
" 12  H • • • . • • • • •  rr.aJ 
" 15 H • • • • • • • • •  � 

PrIce �I�t::,��n��::r':�e. : 
Hor.e Power . • . . . . . . . . . • . • • .  '150 

• •  " . • • . • • . • • . • • • • •  175 
to t»t Horse Power . . . . • . . . .  225 
to 15 , .  , • • . • • • . • • •  aJO 
Send for Illustrated Circular 

and PrIce List. 
H. B. BIGELOW & CO. 

New HaTen, Conn. 

PATENT SCROLL SAWS. 
Ch�;;�S ��
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CORDESMAN. EGAN & CO . •  
Cor. 2nd & Central Ave . .  Cincinnati. O .  

T HE CENTENNIAL INTERNATIONAL EX· 
HIBITION OF 1816.-The fnll HI.tory and Progress 

�:e 
t
:�llit��!

t
�':,�s���· ��o�:t.�':3l

d
�he

e
��.�

v
��f.:b�! 

g��
c
�Su;r;i!ft��N"r

k
¥e�i

h
:S ��lfi.���!�f .��:��: 

pie. 10 cts . To be had at thl. omce.and of ail ne ..... .  !'Irente. 
All the back numbers. from the commencement on Jan
uary 1. 1876. can he had. Tho.e who de.lre to po'see8. a 
com

i¥
ete and .plendld Illu.trated Record of the Centen-

g� t1¥F���'hllM'-¥�
d have the SCIENTIFIC AMERI-

BEAN'S FRICTION CLUTCH,  
The Best on the Globe, 

Universally adopted by ROLLING MILLS. 
No breakage of Gear or Machinery. None other can 
weigh the PO

S�'fTY ELEVATO RS. 
D. FRISBIE & CO .. 

Watar Wheels . 
More than four tln:e. as 

many of Jas. Lefte!'s 1m· 
proved Double Turbine 
Water Wbeels ln operation 
than any other kind. 24 
sizes made, ranging :from m to 96 In. dlam. under 
heads from 1 to:UO ft. Suc· 

Send today for circular. 

New HaTen. Conn. 

L. V. E. W. CO •• Wels8Port, Pa. 

M
ANUFACTURERS AND PATENTEES hav
In

�
u.eful article • •  suitable for the Hardware Trade. 
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Small.ample. may be sent. same to be returned If deme<!. 

THE 

TRADE ENGINE. 
-0-
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of Cast Steel . 
Every EngIne Indicated and 

valve corrected to gIve the high. 
est attaInable· results. 
se:l':';���'i,1e 

s
'if::l�� I� ��� 

market ! 
Send for PrIce List and Clrcu· 

lar. 
HERR:MANN & HERCHEL

RODE M'F'a. CO., 
Dayton. Ohio. 

$600,000 IN GIFTS !  
NINETY DAYS' POSTPONEMENT OF THE 

Kentucky Cash Distribution CO. 
FOR A FULL DRAWING. 

D R AW I N O  

Thursday, 
OR MONEY REF UNDED. 

Thos. P. Porter. Ex-GoT. Ky •• Gen'l Manall'er. 
LIST OF GIFTS. 

One Grand Callh Gift . . . . . . . . . . . . . . . . . . . . . . '100,000 
One Grand Callh GUt . . . . . . . . . . . . . . . . . . . . . . jlO,OOO 
One Grand �allh Gift . . . . . . . . . . . . . . . . . . . . . . �jl,OOO 
One Grand allh G ft . . . . . . . . . . . . . . . . . . . . . . 2U,000 
One Grand allh Gift . . . . . . . . . . . . . . . . . . . . . .  10,000 
One Grand allh Gift . . . . . . . . . . . . . . . . . • . . . .  jl,OOO � I .... h Giftll of '1,008 each. . . . .  jl§,OOO 

1 .... h giftll 01 100 each . . . . .  jl ,000 
allh Ifts of 00 each . . . . .  4 ,000 
allh 1ft. of 00 each. . . . .  30,000 
.... h Gifts 01 00 each. . . . .  40;000 
.... h Gifts of 100 each. . . . .  68,000 

1°
'T::-al, 'l\�81r-G'tt ... All�a:r'�:·:::. Jao:SS8 

PRICE OF TICKETS : 
Wbole ticket •• '12 ; Halv�t6

i
' Quart�!!!.t � ;  9 Ticket ••  '1�� Tickets. tsOO ; -ji! T cket ••  ...., ; 95J.( Ticket • •  

'lfhe'Ho�:'f r
c
�:t��:. \la���f Frankfort. the entIre 

Board of City counclimen. tbe Hon. AlVIn Duvall. late 
Chief Ju.tlce of Kentucky. and other dl8t1ngulshed 
�&��r.\'�;'t tg�rJ�: ����n"tU�ay 

d
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tend the drawing. 
The payment of �fts to owners of prize tickets Is as-

��:g�8 �:ri'::ec'i;�e� ��m B�':.':��:��a'WK��
v
��':te;�:�: 

whlcb 10 now on record In Clerk ' s  omce of County 
Court at Frankfort. subject to inspection Of any one . 
fhls Is a new feature. and will absolutely secure the pay
ment of gifts . 

Remittance. can be made by Expres.. Draft. Po.t-
01llce Money Order or Regtstered Letter. made payable 
to KE� TUCK Y  CASH DIS TRIB UTION COMPANY. 

All communicatIons. orders for TIcket •• and appllca
tlone for Agencies .hould be addre •• ed to 

HON. THOS. P. PORTER, 
General ManRller. Frankfort. Ky. 

or G. W. BARn-OW k CO., 
General Eastern Agents, 'rIO Broadwav, 

New "ork 

ROOTS' PATENT PORTABLE FORGE. 
ADAPTED TO 

EVE RY VA R I ETY 
O F  WORK. 

THE ONLY FORGE WITH FORCE BLAST BLOWER. 

THE ONLY EFFECTIVE FORGE MADE. 
P. H. & F. M. ROOTS, Manuf 'rs, CON N E RSVI LLE, I N D. 

S. S. TOWNSEN D, Gen'l Ag't, 31  liberty St., NEW YORK. 

Wood-Working MaChinery, 
Such a. Woodworth Planing. Tonguelng. and GroovIng Machines. DanIel'. Planers. Rlchard.on·. Patent 1m· proved Tenon Machines. Mortising. Moulding. and ReSaw MachIne •• ana Wood-Working Machinery lene-rally. Man�i�W'��&>Y. RTJGG & RICHARDSON. 
(liMp formerly ��:�I��"g �:
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S H A  F T S . P U  L L E Y S. H A N GE R S  
C O U P L I N G S  E T C .  

111 Stock. and for Sale by 
WILLIAM SELLEBS " CO • •  

Philadelphia. and '19 Liberty St . •  New York. 
PrIce liste and pamphleta on application. 

PERFECT 
NE WSPAPER FILE. 

-:0:-
The Koch Patent i'1l�. for pre8ervlng newepapere magazine •• and pamphlet!. bas been recently Improved and price rednced. Sub8Crlbere to tbe SonINTIPIO AMERICAN and ScIlINTIPIO AXBBIOAN BUPPLBllIlNT can be .uppUed for the low prIce of ,UiO by maU. or 11.25 at the 01llce of this paper. Heavy board Bide!.; tneCrlptlon 

. •  SCIENTIFIC AMERICAN."  i n  gtlt . ... ecee...,. for 8��':t�: who wlehes to prelerve the paper. 

KUNN " CO • • 
P1,Jblllhore Sc:IIJmTIng AIIQJ�. 

Pond's Tools. 
M A C H I N B R Y  

OF EVERY DESCRIPTION 
COLD ROLLED SHAFTING. HANGER8� PULLEY� 

l�¥tkr��El�.LFJN�o1;1r�ITE EME Y WHEEL 

GEORGE PLACE, 
121 Chamber. & 108 Reade Sla .• New York City. 

PlautDg .. MatchiDg. 
MOUldl�G

Re.sawlng. and Tenoning MachIne • • BcroH 
ro"JlJ\ �/l�r;�1!?��o�'lflk l�aN:���.'k·. :t .  

Bend tor \J8talollUe 18, ,,'oenv St • .  N .  Y city . 

P . .... 'I · J · ; � · . ·  CO L D  R O L L E D 
S HAF TING . 

R E V E R S I B L E  
HOISTING BNGINB 

F O R  A L L  P U R P O S E S .  
.... �Ptl��W��:b '1'Ir;�lj·d:�.� f6�����Ts�'1.  y 

OTIS' SAFETY I!0ISTINU 
Machmery. 

OTIS, BROS. & CO. 
No. 348 BROADWAY . ... EW fORK 

The Lehi h I "The best wheel we have ever had: 
Emery Wh�el. g���� , our sa:1�RfB��i�t c�ail��a.

c-
LEHIGH VALLEY EMERY WHEEL CO. 

Welssport, Pa 

The Toll Gate ! Prize Pictnre sent free ! An - • ingenious gem ! �O objects to 
lind ! Address .wlth stamp.rE. C. ABBEY. Buffalo N .Y .  

T h e  H a A 0 L E V 
P O R T A B L E  S T E A M  E N G I N E . 

W ITH AUTOMATI CAL CUT - O FF R EG U LAT OR  
A N D  B A L A N t:: E O  V A LV E . 

T H E  BEST ;.� MOST EC O N O M I CA L  ENG I N E  MADE 
S E ND FD A' C / .t:? C t/ L A R .  

Th.J.G .HOADLEY C O .  LAW R E N C E .  M A S S .  
STAT E W H E R E  Y O U  S AW T H  I 5 

SPARE THE CROTON & SAVE THE COST. 

Driven or Tube Wells 
fnrnl.hed to large con.umer. of Croton and Ridgewood 
Water. WM. D . ANDREWS & BIW . •  414 Water St . •  N.Y 
who control the patentforGreen 's AmerIcan Driven Well . 

HA R V A R D  U N I V E R S I T Y  DENTAL 
SCHOOL. The next year of thlB school begins under the new planl Sept. 28, 1876, and ends .June 27, 1877 ... with a recess or one week at Christmas and another In � ebruary. The teaching Is consecutive through a course of two years, the instruction of one year not 

PJ'J�fi��r;�lt
d 
t�a�h;f 

n
t�e
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e
��� by the same Professors . By this plan. the alnount of Instruction given Is double that of any other strlctly den· 

��������e:��·�hj'llfJIlI�
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.fr:: '1l0nt Street.. Boston . Ma.�s 

CELEBRATED FOOT LATHES 
Larh'e�� §ri::I�

r
Ha��

c
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ers for Metal, Small Gear Cutters, 
Sl1de-rests ,Ball Machine for Lathes, 
tgg� sgr�I�I�:

w
�;.�

I
::
ht

J��� ��:'lr� 
ttcles for Amateurs or Artisans. 
Highly recommended .  Send for II · lustrated Cat.alogues. 

N .  H BALDWIN . "aconla . N . H. 

Cotton Seed Huller. Highest Award at the CentennIal ExhIbition D Kahnweller ' s  Celebrated Patent. used by OU M!lls and Plantations . Read Judges' Report. Plantation Power Huller $175 ; Hand Machine. $75. 120 Center S!. . New York . • 

FOR SALE-In lots to suit, 2,000 worn outbrlght Gang Saw ••  at 4c. per lb. ; 10.000 FUes. suitable for re-cuttlng. at 6c . per 1IJ . ; also" all kinds of Scrap Iron and Steel . GILCHRIST & GRb·FITH,Mt.Pteasant. IQwa 

BLAKE'S PATENT 
Stone and Ore Breaker 
Crusn es ail nard and Brittle Substances to 
any required size. Also. any kind of 
STONE for ROADS and for CONCRETE, &c. 
Addres. BLAKE CRUSHER CO . •  

New Haven , Conn. 

FINE TOOLS AND FOOT LATHES. 
Screw cutting and plain Foot Lathes. • •  Eureka" Foot 
Lathe. $15 ; Taps and Dies. Twist Dr!lls. Chucks. Scroll 
Saws, Stubs' Tools and Steel . Send for com

�
ete illus-

trated Catalogue .  1 6  G:����?�B�liim��e�'Md. 

W' E  E N � M E L 
' 0  F I N E  J E T  B LACK  every vari ely o f t u rn e d  wood  .. o,·k P o1 l 'to; Q F nl ac h l n t l  y". c ashngs; bn W .J I'I! and ather metol l  
, . , k ENAMELE O J EHODOS . l n wood  a r m.hl, mod.  to o ,· d o r  
n. � r A I C "' �  E N a M E L e e  I T W " R R E IooI S T P R O V I O E' N C E .  R I 

The Lehigh Emery Wheel 
has given lre entire satisfaction, doing as much work in 
same time as any wheel of same grade I ever used ! and 
lasting, by actual count of time and work, three times as 
l01l g . SUP'T ROYERS FORD IRON li'OUNDRY, Pa. 
LEHIGH VALLEY EMERY WHEEL Co. , Wcissport, Pa . 

Steel Oastings, 
From )( to 10.000 Ibs. weight. An Invaluable substitute 
tor expensive forgings, or tor malleable iron castings re-
�
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LINA STREET, PHILADELPHIA, PA. 

W H I P P L E ' S  
Patent Door Knob. 

Awarded a Bronze Medal at the AmerIcan InstItute Fair 
���t��tn bt

e
o�1MMrs � �!; yg.��g:����t ����
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yef Invented for the purpose. as It obviates the use 
�M\�����-:-: �f�:O���;··':'':.� ��� 8i���I.a

ted to Bult 
THE PARKER '" WHIPPLE COMPANY 

WelU lel1den, CODA • •  or VI Cllambers Bt. , N. Y. 
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Back Pge - - - - - - - - - '1.00 a line. Inside i'R.II'e - - - - - - - - centa a line. 
F}ngraving8 may head advtrl18emenU al Ihe 8ame rale 

per line. by mea8uremen'. a8 .h. lellor pres8. Ad· 

.ert.8emen', must be received at publlcallon OjflC6 as 
early as Fr.day mormng to appear in nezl 18SU •• 

D U C ' S  I M P R O V E D  PATENT ELEVATOR�BU'CKET:-
For Brewers, Flour Mills, Grain 

Elevators, SUKar Retiners, &c. 
These buckets are made of the best charcoal stamping iron, and are warranted to 

outwear six of the ' � old style buckttB . "  
The cost I s  about the same . Address 

____ ·�T . F. ROWLAND. Brooklyn, E .  D . ,  N .Y .  

THE CHEAPEST A N D  BEST UPRIGHT AND 
YACHT ENGINES In the market. 4x6, '165 ; 5>:6, 

$180; 6x6, $200 ; 6,,7, t225. Send for Circular to 
POST & CO. ,  Cincinnati, Ohio . 

a Week to Agents. Samples FREE. 
P. O. VICKERY, Augusta, M .. lne. 

A S B E S T O S  R O O F I N C .  
The only reliable substitute for tin. at about one·halftta cost, 

:���O��8�
itrn ;o�\�er:���'f;r��e�O��8'i/���1�!d �; :!;e�D�� 

A S B E S T O S  P A I N T S .  
A n  shades. ready mixed, fluperlor body, rJch colors, (or general purposes :  the most dUfahle lLud economical protective covering'� for exposed wood and iron. In paillS, kegs and barrels. 
A S B E ST O S  S T E A M - P I P E  A N D  B O I L E R  

C O V E R I N C S .  
The chea.pest, mo�t durable and effective non-condut'toT8 in use-proved supcrior to all others in U. S. government tests-

a perfect insulator for hair felh, rendcring them indestructible. 
A S B E S T O S  S T E A M  P A C K  I N C .  

Indestructible, self-lubricating, Hat, and round, all sius. 
F i re - P roof P a i nts a n d  C o a t l n " s ,  C e m e nts 
fo r Ste a m - J o i nt s ,  Acid and C a ll  R etortll, 

Leaky R o ofs , &c. R o of P a i nt ,  
S h e at h i n g  a n d  L i n i n g  F e l t s .  

Asbeslos Boards, Paper, Thread, Cloth, &c. 
byT��;eO���iC�:n�r�o:s��p�:�,np�;::I�:IS� ;:i::�fst:,P::!�d 
H. W. JOHNS, 87 Maiden Lane, N,Y., 

Patent eo and Manufacturer, Established 1858, 

[ESTABLISHED 1846.] 

Munn & Co.'S Patent 01lices. 
The Olde8t A.enc)' tOI' Solleidq Patenta In the 

United Mt_ 

THIB TI YEARS' EZPEBlENC$. 
MORE PATENTS bave been lecured thro11lh thII 

agency, at home and abroad, than tilr011Ih any other In 
the world. 

They employ as their aliistanta a corptl of the mOlt ex
perienced men as examinen, .. pecl!lcatlon wrlten, and 
draftsmen that can be found, many of whom bave been 
.elected from the ranks of the Patent 0lllee. 

SIXTY THOUSAND Inventon bave availed them
.elves of Munn & Co. 's services In examinina their In
ventions and procuring their patent.. 

MUNN & CO . .  In connection wIth the publication of 
the SCIENTIFIC AMERICAN, continue to eu.mine In
ventions, confer with Inventon, prepare drawInp, lpe
cl!lcatlons, and assignments, attend to !llIne appllcatlona 
In the Patent 01llce, paying the eovernment feel, ad 
watch each case step by ltep while pendl11l before the ex
aminer. This Is done through theIr branch 011108, corner 
F and 7th streets, Washington. They allo prepare and 
61e caveata, procure design patenta, trademarka, and re
ssues, attend to rejected cases (prepared by the Inventor 

or other attorneys) , procure copyrlehts, attend to inter
ferences, give written opinIons on m .. tter. of 1nfr1n&e
ment, furnl.h cople. of patents, and, In fact, attend to 
every branch of patent bnllneu both In thII and In for
eign countries. 
A special notice Is made In the SCIENTIFIC AMERI

CAN of all Inventions patented thr011lh thil agency, with 
the name and residence of the patentee. Patenta are of
ten sold. III part or whole, to penona attracted to the In
\l'entto.1l oy such notice. 

Patents obtained In Canada, England, France,Belglnm, 
Germany, RUJlBla, Pmssla, Spain, Portugal, the Britllh 
Colonies, .. nd all other countrle. where patent. are 
granted, at prices greatly reduced from former ratel. 
Send for pamphlet pertaIning specially to foreIgn patent., 
which states the cost,tlme granted,and the requlrementa 
or each country. 

Copies ot Patent .. 
Person. desiring any patent Issued from 1886 to Novem

ber 26, 1867, can be supplied with olllcial copies at re .... 
.onable co.t, the price depending upon the extent of 
dr .. wlngs .. nd length of speclncations. 

Any patent Is.ued since November 2'1, 188'7, at which 
time the Patent Olllce commenced printing the drawlnp 
and .I'eclncatlons. may be bad by remittlllll to thll ot
Ace ,1 . 

A copy of the claims of any p .. tent I .. ned Iince 11131 will 
be furnished for 'I. 
When ordering copies, pleale to remit for the same .. 

above, and state name of patentee, title of Invention, 
and date of patent. 

A pamphlet containIng full directions for obtaining 
United St .. tes patents sent free. A bandlomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables Iml'ortent to every pat
entee and mechaniC, and Is a useful bandbook ot reflJ
ence for everybody. Price 2; cent., mailed fre�. 

Address 
JroNN .. CO" 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N.Y. 

BRANCH OPFICE-Corner of F and 7th streets, 
Wa.hlngton, D. C .  

$dtutifit �mtritaa. [OCTOBER 28, 1 876 .. 

Machinists' Tools. 

HANDASYDE'S COMPOSITION 
F o r  t h e  Removal It,n d P reyentlon of 

I n cru station I n  steam Bo ers. 
Used by the princlp .. l Railroads, Coal Mines, and General Manufacturers In Great lIrltaln and Ireland. Sati8-
���

lo
ge�:����I��Ula�:�n�

e��.��o'i.�:rrst )n th� mar· 
G. C

2Pt�::l�,���Nt:¥,Jrk. 

Lathes, Planers, ShaDers Drills 
Geal' "" Bolt Cutten ,&00. E. GdirLD,ilewark, N .:7. 
� 
� toj  
� �  � �  
� - ��������W&�� 
The Standard-Best Stock-Finest Finish-

Jl..UiUF .£.CTUBED ONLY BY 
D. ARTHn BlWWlf .. CO. Plshel'V1lle. N.H. 

MILL STONE DIAMOND DRESSING MA-
tt�o�l��;'d ��".:r.I;or

e
:r:'.�i�:E:'� 4���11�: G�l:�: atones, Chilled Iron, and Paper Calender Rolls, and other 
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Brayton Reatty Motor. 
It hal no boller, Is lafe. economical, started by any 

��I"edn:.'t'!�i, ���l'..�I"eS p"o�
a��. SP":�':ir:�

d glvel an 

Penna. Readv Motor Co. , 
13� N. 3dllt., Philadelphia, Pa. 

AGENTS Investigate the merits of The lI\ustrated 
• ::::�Vt1i�

r
f""lt��J�\�\�� . 
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binatlon for this .eason lurpas.es anything heretofore 
atte
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p
w���;. �t�����. 25 FANCY CARDS�all .tyles. with name. IOc. ,  post 

paid . J. B. HU"TED, N ...... u, Rennl . Co . ,  N .Y. 
M. SELIG .J UNIOR & (JO. 

Importen of American Machinery, \00011, Airlcultural 
Implements, Wholeaale and Export Hardware and Ma-
chfilery Merchants. Elt'd 1881. . 

LONDON, Elr&UlID, and BERLIN, G1IJUU1IY. 
N O  Y E'  S 

�e�_!!f\!�Ie MllIltonel, <'ortable MIlII, Smut Machines Packen,MIll 
PlcD, Water Wheell, Pullel." and Gear1JlC, lpeclally 
adapted to !lour mII1Bj. 
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R OCK D R I L L I N G  M AC H I N ES 
A N D  

A I R  C O M P RE SS O R S .  
M A N U FA C T U R E D  BY BUR L E I CHRoCKO R l l l  C O  
SEND PJR PAM PHLE T f iT C H B U R G  M AS S  

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut·OIr E�ne, Lowe'l 
Patent Tnbular aud Fine Bolle ..... Plain SlIae Valve Sta· 
tlonary, Hol.tlllll, and Portable .. nglne.. Bollen of all 
��:·o':�""il��"',:d����n:-an�
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r::
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Agenta for the Wew laven Mannfactnring �. 'I MachIn· 
tit'. Tool., tor Judlon'. Governors and Stop Valve., 
�'i�'ilAtb���1:

r
"Ld��lf1rT{.pmttlT�V·���: 

WORKS. PATERSON, m;:W .JlU�RY . 

PROPOSALS WILL BE RECEIVED, UP TO 
December Ist, I876, by the Trustee. of the New York 

and Brooklyn Bridge , at their olllce 21 Water St. ,  Brook· lyn, N. Y . ,  for the manufacture and delivery of 8.400 net 
�g�8c�i��gtf��
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Suspensl
O
u Bridge. PrInted specltlcationa containing 

fun Information will be furnished upon application to 
this oll108. W. A. ROEBLING, CHIEF ENGINEER. 

WOW-COJDU8TIBLB .TEAK BOIUB .. 1'1PB 

COVBIl'WG 
PROFESSOR HUXLEY IN AMERICA.-Full 

reports of the three great lecture. recently deliver
ed In New York by Profes.or Huxley on .. The Theory 
of Evolution" are given in the SOIENTIFIO AMERIOAN 
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ltlC lecture. dellv-

The Scientilc American tThe Tanite 00. ,  REFERENCE B O OK. E::R������&�iI:n�RS 
A Bound Book of 144 Pages, for 25c. 
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1I:NTIFIC · AKEBIOAN REFERENCE BOOK, containing 144 
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terence ever printed. Among Its contentB Bre : 
1. The Censns of the United States, by State., Territories, and Counties, infull,showtng also the area 
of the several States. 
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Table Of Gilles having over 10,000 Inhabltant&-Complied from the last Cen.us, 
3. The Patent Laws of the United States In full. 
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��s�r.''P'r��.:'l';'�� Rlgbt. of Employers and Employees In re.pect to Inventlons ; State Law8 concerning Patent8. 

4in��t�'�r�J:t�".;!iJr:�: ¥nn�!'i���t��!��o��O�; Registering Trade Marks, Costs, etc. 
3. United Stat"" COD:vrilrht Law tor Labels, In full. With Directions, 'Expense., etc . 
8. The Principal Mechanical Movements. De-
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great 

7. Geometry, a. Applied to Practlc .. 1 Purposes. With 
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