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BAND BE·SA WING nORINE. 
As a natural com�eqlwne .. of the practieE> of transporting 

lumber in plnnks or thiC'k uoaruR from the sawmill to the 
manufactory, and there eonverting it into forms and sizes 
suited to the wants of manufacturers, whirh was formerly 
done at the sawmill itself, a demand has been ereated for im
proved methods of such oonversion, which should combine 
a maximum speed of f'xecution with a minimum waste of 
material. 

This work has hitherto been accomplished by circular 
saws or reciprocating saws. The former, however, owing 
to the necessary thickness of the blade, produced a waste of 
material not oompensated for by the amount of work per
formed, while the latter method, although more eoonomi
cal in the waste of material, was found unprofitable on 
acoount of its slow operation. 

In the matter of re-splitting lumber, the band Hawing ma
chine seems best adapttld to meet all the requirements; as its 
great cutting speed, and the very thin gage of saws which 
can be used, combine at once the saving of time or labor 
with the saving of lumber. 

The acoompanying engravings (Figs. 1 and 2) illustrate a 
machine of this kind recently perfected by J. A. Fay & Co., 
Cincinnati, Ohio, which oombines in its design and con
"truction many improvements and features which careful 
study and experiment have oonvinced the inventors are ne
cessary to its successful and eoonomical operation. 

The saw is carried upon two wheels five feet in diameter, 
placed at a short distance from each other, the upper wheel 
having a vertical adjustment, shown in Fig. 1, to allow for 
thE> decrease in the length of saws caused by breakage and 
rewelding. The wheels run in long bearings and have an 
outside bearing to secure additional firm�ess. The tension 
of the saw is produced by means of a weighted lever, shown 
in Fig. 2, in connection with the adjusting screw of the up
pE>r wheel, which oompensates for any variation in the 
length of the saw by expansion or oontraction caused by 
changes in temperature. 

The patent roller guides, which support the back and 
tlides of the saw above and below the lumber, are made of 
steel and gibbed to a supporting post. This post has a radial 
adjustment by which the guides will direct the saw to the 
center of the required cutting line. The guides can be quick
ly detached for the removal of the saw, and the upper guide 
has a vertical movement by means of hand wheel and gears 
to acoommodate different widths of lumber. 
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wheel out of true perpendicular, or by a radial movement of 
the upright oolumn, which throws the upper wheel out of a 
true parallel line with the lower one; and the saw being thus 
made to run on any desired part, there is no dangE>r of it 
running off thE> wheel. 

The feeding mechanism, eonsisting of four geared rollers 
of large diameter, is driven by friction, so arranged that, by 
diRerent movements of the regulating lever in front of thE> 
machine, the operator can instantly stop or start the feed or 
graduate it from fast to slow. The guiding feed rolls are 
adjusted by hand wheel and screw, and the pressure feed 
rolls are governed by a weighted If'ver acting on a ratchet 
whool by means of a pawl, and sufficient pressure may be ob
tained to straighten any warped boards. Thf' feed rolls can 
be quickly adjusted to saw through the center or from the 
side of a plank, as may be desired. 

The driving belt is tightened by an idler, attached to a 
lever swung to the lower wheel shaft, and moving (',oncen
trically with the driving pulley. The bearings are all pro
vided with oiling devices, so that the wearing parts of the 
machine can be kept oon8tantly lubricated. The machine is 
adapted for resawing lumber 80 inches wide and under, and 
down to the thinnest materials that admit of re-sawing. Its 
working capacity is stated at from 10,000 to 15,000 feet per 
day, depending upon the kind and width of lumber. The 
saw kerf is about 1\ thick; the thickness of the blade is 
number 19 gage. By this machine a large saving in lumber 
is effected: as, out of a 1t board, pl .. ned on both sides, three 
• panels are obtained. The machine is so arranged as to be 
at all times under perfect oontrol of the operator. 

Several of these machines are in use, giving entire satisfac
tion. One of them may be seen in daily operation at J. A. 
Fay & Co's. space in the Centennial Exhibition, section B. 
8, oolumns 61, 62 IUld 68, Machinery Hall, where they have 
on exhibition a large number of their labor-saving machines. 
For further particulars, address the manufacturers, as 
above. 

. . . . .. 
A New Process Cor ltIakinc IDumlna&lnc Gas. 

The RefJ1U Indu,strkUe describes a new illuminating gas 
apparatus devised by MM. Kidd & Barif, which is composed 
of an iron drum into which any kin d of carbon is introduced 
Carbonized peat gives excellent resu1ts;powdered anthracite, 
ooke and wood charcoal may also be employed. In the 
interior of the cylinder is established a system of circular 
tubes which are filled with water led from an elevated 

The saw may be made to run upon any part of thf' peri- reservoil\ The ooal is ignited, and the heat developes steam 
phery of the upper wheel by means of a df'vice for tipping the in the tubes at a pressure oorresponding to the hight of the 

Fig. 1. 
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reservoir. A small tube conducts the steam below the fire 
and allows it to eS<l6pe into the aRh pit. The jet draws in air, 
and thfl mixture traver.les the burning comuustible from 
below upward. A series of interesting rflactions then occur. 
the watery vapor, air, and carbon acting materially upon 
each other. The oxygen of the air and steam unites with 
the carbon to form a certain proportion of carbonic oxide, 
and a less quantity of carbonic acid. The hydrogen set at 
liberty and the nitrogen are found in the mixture when it 
escapes. 'fhe nitrogen alone is annoying. The quantity of 
carbonic acid may be greatly reduced by augmenting the 
hight of the_ layer of combustible. Carbonic oxide and 
hydrogen represent about 48 per cent of the mixture. A 
specimen of the gas obtained from carbonized peat giveR on 
analysis: Carhonic oxide 28'5, hydrogen 14'5, nitrogen 
58, carhonic add 4. The gas contains no sulphur, either free 
or combined ; and in order to use it for illuminating purposes 
it is only necessary to remove the carbonic acid, an operation 
of no great difficulty. It is calculated that 1 tun of coal by 
this process will yield about 98,868 cubic feet of illuminating 
gas, or, including the nitrogen, about double this Volume. 
The operation is oontinuous, and there are no retorts to 
charge and empty. As the coal is consumed, a lever device 
throws in fresh supplies in closed boxes. The residue is a 
small quantity of ashes, and all the carbon appears to be 
mingled in the gas. The gas is remarkably pure, burns 
without the least odor, and produces only carbonic acid and 
water ; hence it has no deleterious action on paint or 
gilding 

•• 1 •• 
New Applications oCSalicylic ACid. 

It has been determined that the addition of from 0'0005 to 
0'001 part of salicylic acid to cistern water clarifies the 
same in a remarkable manner, and that water, which ordin
arily, in the space of a month, would beoome foul and unfit 
to drink, remains perfectly pure and limpid. This property 
of the acid will doubtless be found of great value on board 
vessels making long voyages, as it has been det.ermined 
that scurvy is often produced by the deterioration of water 
through too long sojourn in casks and tanks. The combin. 
ation of salicylic acid with calcareous salts has also been 
noted by M. Berger to be so intimate that water, thus 
charged and treated, may be evaporated even to drynesR with
out any lime deposit being formed. The acid is therefore 
one of the best (if not the best) preventives of steam boiler 
scale and incrustation; but until some cheaper way of pro
ducing it than now is practised is discovered, it can scarce. 
ly oome into general use for this purpose. 

Fig. 2. 
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Jtieutifit )meritlu. 
LIPE WITHOUT LIGHT. 

An interesting discussion has recently taken place in the 
French Academy of Sciences, on the quest.ion of the influ
ence of solar radiation, and of the ATOOn matter in the forma
tion of the immediate prindples of plant organisms. 

M. Boussingault considers this influence to be indispensa.
ble, and that, if the solar radiation should disappear, life 
would be impossible. M. Pasteur on the other hand thinks 
that life might still continue in certain inferior plants and 
occasion the m')st complete organic growths. He cites as an 
example the life of the mycode'Nlul- ae�ti, which may take 
place in darkness on a liquid composed of alcohol, acetic 
acid, and miJwral phoRphatell, the latt�r including phosphate 
of ammon ill. 

The mycQderllut f1ceti to which M. Pallteur alludell is a re
markably curiOUR organism, which SeTYeH as a mE.'dium Iw· 
tween the oxygen of the air Ilnd a combmltible body or fer
mentable matter, t� produce combustion or oxidation. Fer· 
mentat.ion of tllill kind has thull a special character, and dif
fers from that set up by yeast. or in other waYIl. The myco
denna aceti appears as c�ntinuous llllllllbrane,either wrinkled 
or smooth, U1)on the Ilurface of liquids while the same are 
undergoing acetic fermentation, and is genf'rally formed 
of very minute elongated cells whose diameter variet! from 
0'000059 to 0'OOO11� inch. Thlllle cellll Ilre united in chains or 
in the form of cnrved rods. Multiplication set'ms to be ef
fected by the t,ransverse divil,ion of the fully developPd cells, 
which division ill preceded by a medion com�triction. If we 
allow thiK cryptogam to develop itself on tIle surface of any 
organic liquid containing phosphateK and nitrogenouK or
ganic matter,nntil the whole surface of the liquid is covered: 
then if we remove the liquid without disturbing the mem
brane,and substitute an equal volume of water containing 10 
per cent alcohol, the plant immediately KetK up a reaction 
between the alcohol and the oxygen of the air. After a cer
tain time the action, impeded by the great acidity of the 
liquid, becomes slower; but we can restore it to activity by (l11ustrated articles are marked with an asterisk.) 
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S4 substituting alcoholized water again. So that.as long as the i� mycode-I'ma is supplied with suitable c.utrition, it will go on � and burn the alcohol; but if on the contrary we deprivll it of 
4-1 nourishment, or in any wise diminish its vital activity, then : it·s oxidizing action will not go 110 far, and the alcohol may �l change into acetic acid. ThiH is the substance of one of M. � Pasteur's most. hrilliant inveKtigations,among the practical = results of which itS a new comUlercial met,hod for the acetifi· � cation of fermented liquids. The process r.onsists in sowing � the 1nllcode'I'ma o-ceti on the tSurface of liquor containing 2 per 
40 cent of alcohol, 1 per cent of vinegar, and traces of alkaline � and earthy phosphates. When the surface is covered with g membrane, the alcohol begins to acidify. This action being i1 fully set up, some alcohol, wine, or beer mixed with alcohol : is added every day to the liquid in small quantities; the � acetification is then allowed t� terminate, and the vinegar is 
ss drawn off. The membrane if! collected, washoo, and em· ill ployed for a new operation. � M. Boussingault's reply to the suggestion of the mycod�I'1It.a � by M. Pasteur is that it is true that some parasites attain a 1i1 complete development in an artificial medium containing � nothing but definite and crylltallized chemical compounds. g Still there is n. great difference between this development ::: and that of chlcrophyll in plants. The latter take all their 
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stances which, although of definite Chf'lllical construction, 
are derived froUl vegetable organiSUltS. Alcohol and acetic 
acid have their origin in tSugar, which cannot be formed save 
undu the influence of solar radiation. The existence there
fore of parasites in an OUHcure place, wllere their cellules 
fonn immediate principles, lIIimilar to thoHC produced in 
bright daylight by plants of green protoplasm, is far from 
being an exception, &Ii has been aflinued, but is rather a. 
confirmation of the neceHHary relation of light and veg�tatioD. 
Bence M. BousHingault adhereK to hitS opinion that, if the 
sun's light were quenched, not only chlorophyll plants, 
but also those deprin·d of (�hlorophyll. would dillappear 
from the earth. 

M Pasteur's pOl!it,ion appears,however. t�) he unasl!lLilable, 
as might wdl be expected from hit! inlluenl!e experience 
and wide investigatiom; touching the subject nnder dillcus
sion. He simply pointl! to the fact that, by known methods 
of synthet!is,chemiStli starting with carbon and wat('ry vapor 
can produce alcohol, acetic acid, and JUany ot.her sublltances 
capable of serving as carbona'.ed aliment of inferior plant.s 
deprived of light. Moreover it moy be conceived that,under 
the influence of the lIame, all the carbon exiKting at the sur
face of the eart·h or in t.he interior might. paKS into complex 
organic matte1'll, Ilud that ulteriorly it would return to the 
atmo!!pher . in the form of carbonic acid through thu actions 
of oxidation and fermentation. It would be only when this 
termination was reached that all manifestation of life would 
be impossible without the aid of solar light. 

M. Pal!t,eur'l! experimental detenuination that oxygen and 
light are not essentials of life, and hi!! having caused or
ganisms te exist in an atmosphere of carbonic acid and in 
absolute darkness, are among the greateHt triumllhH of 
modern chemistry. 

.. .. � . 
THE ORACLES OF ANCIENT GREECE. 

As the classical authors inform us, there were in ancient 
Greece, in different localities, so called sibyls, a kind of for
tune tellers, clairvoyants, or spiritual mediums, but of a social 
standing much higher than that of their successors at thE 
present day, as they were not only recognized but maintained 
by a wealthy and influential priesthood, to whom the pre· 
sents received from the faithful bE'lievera were a source of 

enormous revenue. In our present state of society, we can 
scarcely form an idea of the power and influence of the 
priests as a separate class of society, monopolizing as they 
did all the profits deri ved from the superstitious, who wished 
to atone for their sins, to obtain knowledge not only of see 
cret events, but also of the future, and to get advice as to 
their action in case!! of difficulty, even to be cured of various 
diseases; and t.hus the priests monopolized, for many cen· 
turietS, the functions of many profel!sions, even that of the 
physicians, which Hippocrates at last succeeded in rescuing 
from the power of the priesthood. 

These sibyls, of which the two prominent onet! were the 
Cumreon and the Delphian, resided in gorgeous temple.. 
erected over caves, from which vapors arose which had an 
exhilarating and anresthetic influence, similar to that of 
nitrous oxide or laughing gaR, on those inhaling them. 
The author of a well known book, entitled .. Art Magic," 
who for some time lived at the locality where the Cumlean 
sibyl once residl'<i, stateH that it is one of the wildest, grand
est, and mOHt awe-inspiring gorges of the mountains arouml 
Lake Avernus, which itHClf is the inundat.ed crater of an ex
tinct but. once mighty volcano; while the whole region 
around, now fertilized by the wate1'8 of the lake, bears the 
marks of the ravages of fire, presenting a mo .. t gloomy 
appearance. The clefts in the I!Bvage rockK abound with 
caverns, exhaling mephiti(' vapors and bituminous odora. 
The tScattered inhabitantH of the surrounding district once 
believed that the larget!t grotto was the entrance to the 
lower world, aud that the hammers of the Titans, working 
in the mighty laboratorieH of the Plutonic realms, might 
be heard reverberating through the sullen air. The dark 
waters of Lake AVllrnus were supposed to communicatE' 
directly with the Hilent flow of the river of death, the 
Lethean stream, made dreadful by the apparitions of con
demned spirits, who floated from the shores of the lake to 
the realms of eternal night. In this grotto resided the 
famous Cumrean sibyl; and from the exhalations, which were 
more or le.ss poisonous to birds and other small animals 
which came near, the weird woman appears to have derived 
thu.t fierce t"Cstacy in which Rhe wrote and raved about the 
det!tiny of nationK, the fate of armies, the downfall of king
doms, and the decay of dynasties. Even monarchs and 
stateKmen often acted according to her pretended revelations, 
&Ii it wOt! supposed that the purposes of the pagan gods werp 
made known t� her as to a counsellor and a mouthpiece. 

She somet.imes wrote her l!()ot.hl!Byings upon palm leaves, 
which she laid at the entrance of the cave, suffering thE' 
windt< t.o Hcatter them and bear them whither the gods di
rected. To thll ('umlean lIibyls is attributed the authorship 
of the famous Kibylline books, of which many strange sto
rieH are told, but of which very little is left that can be reo 
garded as ge\luine. It is said that she foretold the emption 
of Vesuvius, in which Pliny perished and the cities of Her
culaneum and Pompeii were destroyed. She declared of 
herself: .. Why must I publish my song to every one? And 
when my Hpirit rellt.1I after the divine hymn, the gods com
mand me to prophecy again, so that I am entirely on the 
stretch, and mr hod�' is !If) distressed that I do not know 
what I say; but the gods command me to speak." If we 
substitut.e in the latter expression the word Kpirits for gods, 
we have a declaration identical with those of the spirit mp
diums of the present. day. 

The abode of the Delphian Kibyl or Pythia was in strollK 
contraKt with that of the Cumaean orac.}e. It was situated 
in the delightful region of Mount Parnassus, sparkling in 
sunlight and fragrant with bloom. The superb temple of 
Apollo was built over a similar chasm as that where the 
C'umlPan Ilibyl held her lJemICf,/J, so that it was secured from 
the approach of the vulgar. On its former site certain clef til 
in the rock are I!till Yisible, one of which forms a deell 
cavern, into which travelers, by clinging to its rugged sidell, 
may dE'scend as far os they dare. They then experience 
effectH simiiar t� those produced by nitrom; oxide or laugh
ing gas; and one writ.er, who has explorE.'d thelle cavernli. 
assertK t.hat it is thiK gBll that produces the effects Hpoken 
of. This, however, is, according to geological principlt'A!. 
highly improbable; and we rather suppose it to be !!ome 
bituminous vapor, which (arcording to our present know
ledge concerning petroleum and its derivatives, such Ill' 
naphtha, ether, rhigolene, chymogene, etc.) has an effect, 
exhilarating, hypnotic, RIld anresthetic, ",imilar to that or 
nit.ronH oxide. .\ll the descriptions agree that bituminolUs 
od01'll are exhalE'd from thello volcanic cha!!mll. Plutarch 
infonus us that the most celebrated Pythia who served tht' 
Deillhian oracle in the temple of Apollo was a beautiful 
young (�untry girl from Libya, named Sibylla. From thil< 
was t.be name sibyl derived. and it was afterward!! given to 
all clairyoyant.tS of her day. Plntarch further says, concern· 
ing t.he firat Ilibyl: "Brought. up by her parents in the 
country, she brought with her neither art· nor experience, 
nor any talent what.ever, when Khe arrived at Delphi to Ill' 
the oracle of the godll;" and further, he I!BYs: "The verifica
tion of her answers has filled the temple with gift!! from all 
parts of Greece and foreign countries." How very much 
like the innocent. young mediums of today, who are often 
claimE.'d to give the most astonishing revelation!! from the 
other world without ever having had the advant.ages of a 
:roientific education! The sibyls of the ancients had, how· 
ever, the ad,"antage of the IlUpport, assistance, and prompt
ings of a class of men highly interElSted in their reputation, 
the priesthood of the period; and this class not only con
iisted of the most educated individuals, but of men who 
llad the greatest opport.unity of obtaining information with. 
J.eld from the vulgar. 

When we compare with this state of things the position 
of our mediums now, who ohtain lit·tlll .mpport, from the in 
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telligent, and none among the priesthood of the present day, 
we cannot help being surprised at their SUCceSR 'and the num
ber of their dupes: our surprise is chiefly at the igno
rance and credulity of those who patronize such things in 
the nineteenth century. 

THE CENTENNIAL EXPOSITION. 

'l'he formal programme of the grand ceremoniel!, to take 
place in Philadelphia on July 4, has boon lllade public. Af
ter the military parade has concluded, the literary exercises 
will be held on a large platform in rear of Indep£'ndence 
Hall. They will include .he reading of the Declaration of 
Independence from the original document, by Mr. Hichard 
Henry Lee, of Virginia, grandson of the mover of the Declar
ation in the Continental Congress, th" singing of a hymn of 
welcome by Dr. O. W. Holmes, a national ode by Mr. Bay
ard Taylor,and a Brazilian hymn of greeting,comp08ed at the 
request of Dom Pedro. An orat.ion by Hon. W. M. Evarts, 
which il! next in order, will be followed by the Hallelujah 
choru ... and Old Hundred, chantfld by the chorml and audi
ence. The proceedings are as simple as thos!' at the Cent('n
nial Exhibition opening, and will doubtleR" he fully as im
pressive. 

frequently mistaken for life. Of the large American coacheH 
and carriages, it is hardly nec£'ssary to particularize any on 
the ground of relative superiority. Their characteristic is 
lightness and elegance of form, combined with the evidences 
of the higheRt skill on the part of painters and varnishers. 

THE FOREIGN VEHICLES 

CAlIS. 
There are Ileveral devices in mechanics which are im

portant and even indispensable, that are used under protest. 
In this class we have irregular cams, at once the most useful 
and the most abused things in the mechanical world. 

There is not a loom deftly weaving its delicate de ... igns 
which is not dependent on cams. Sewing. knitting, and 
printing machines, a host of ponderous aK wllll all delicate 
machinery, depend on cams to give one movement here, and 
another there ; yet after all a cam which is in perfllct pro
portion in all its parts is rarely seen. It iH no uneommon 
thing to see a le\'er provided with an infinitesimal friction 
roller which is intended to turn on a pivot four fifths its 
size. This little roller must fit It groove ill a cam which 
revolves at such speed as would drive it at the rate of 
thousands of revolutions per minute. if it would revolve; 
but the oil is forgotten, it heats, sticks, cuts itself and the 
cam ; and then comes lost motion, noise. and destruction to 
the machine. Perhaps a larger wheel or roller is UAec\, for 
instance, on the periphery of a cam. This wheel is a mpre 
disk, with a hole bored through the center. It is placed on 
a stud on a lever, and assigned to a duty as heavy as that of 
the shaft which carries the cam. Is it any wonder that it 
Roon wabbles, cuts the cam, and works unsteadily? 

DOlll Pedro is j u ... tifying hill reputation as a llIost indefa
tigable sight-sef!r. He is "doing" the Exposition in a way 
that If!aves no doubt hut that he makes himself familiar 
with the appearanoo and URI'" of e,f!ry objf!('t to which IliR 
attention is attracted. 

The steady growth thus far in attendance is the best e\'i
dt'nce of increasing interest in the fair. During the firRt 
week, omitting the opening day, the average of paying visi
tors was 12,210: at the prflsent timfl tItP. daily averag!1 is 
over ao,ooo. 

are exhibited chiefly by English, Canadian, Russian, AUIl
tralian, and Italian makers. Some of the English carriages, 
notably the drags, are objects of much curiosity to country 
visitors. One vehicle of this last-m�ntion£'d description is 
built expressly for picnic parties. It is bO put together that 
the various portions of the carriage and fittings form tables, 
and the roof is fitted with an ingeniously arranged suu 
shade. A novel phaeton is one which has recently been in
troduced into England, and which looks like a Russian 
droshky. It is hung very low on high wheels. A very ele
gant brougham, built by a London firm. has an edging of 
vulcanite on the cloth of the window sashes, which prevents 
wear. C and under springs are used in all the English 
carriages, and the tires of wheels and forgings are of Whit
worth metal. The Italian makers are represented by two 
cabs, resembling the English hansom, except that the pas
senger gets in from behind instead of in front_ The driver's 
seat is in rear and above the door. 

Of course the remedy for this is obvious. The rollers 
should be made as large as possible, of good material and 
well hardened. The roller bearinb'll should he of the proper 
proportion and well fitted, and providf'f\ with !lOIne. mp.ans 
of continuous I ubricatioll. 

The cam should be smooth, without the slightel!t scrateh or 
cut, and should be made as far as possible so that it will not 
catch dust and dirt. If any part of a machine needs ('leaning 
often, it is a eam ; ypt it is not an unfrequent thing to flee a 
mass of gum, lint, and grit stowed away in a cam, 
cutting away its usefulneH!!. 

. .. . ..  
BAROMETRIC OBSERVATIONS. 

In a recent issue we briefly described a simple way of 
keepiug a barometric record, by the aid of which farmers 
and others might soon learn to predict weather probabilities. 
We believe that it is not generally realized how useful an 
instrument the barometer is, even in unexperienced hands; 
for certainly were farmers thoroughly informed aR to the 
meaning of it::; indications, we should hear much less of 
gathered crops spoiled by untimely and unforeseen rains. 
The ordinary mercury barometer can if properly constructed 
generally be relied upon to indicate approaching weather at 
least twelve hours ahead; and this because the transmission 
of pressures to a mass of air is very easy,so that the barome
ter ill sensible to variations therein even over long distances. 
For good work the simple mercury or the aneroid barometer 
should be obtained. Little confidence can be placed in those 
which have a dial and an index which points to words de
scriptive of the state of the weather. The necessary me
ehanism eauses sufficient friction to prevent slight changes 
of pressurt' affecting it, and moreover the words "fair," 
" variable," rain," etc., convey a wrong impression of the 
instrument; for the barometer does not indicate by the ab
solute hight of the mercury, but, by its rising or falling. the 
kind·of weather we are to expect, and this change is not 
shown on the index. A diminution of barometric pressure 
is almost always the consequence of the approach of the cen
ter of one or sometimes of Ileveral rotary storms, which move 
and travel at a certain distance from the point of observation. 
These movements are followed by changes of winds which 
carry rain. A falling barometer is therefore always indica
ti ve of changes in weather; but contrary to a general opinion, 
rain does not fall at the moment when the barometric 
column attains its lowest point. It is only a certain time 
nfter the minimum that this phenomenon is ordinarily pro
nounced; and by repeated observations, based on this fact, M. 

The first of what it is hoped may be a Heries of inchlHtrial 
excursions recently visitf!d the Exposition. Th .. excursion
ists numbered 3,631, and Wf!re the employees of the Singer 
Sewing Machine Company. A number of students from the 
MaHsachusettR Institute of Technology have leen encalIlpt'd 
on the Pennsylvania Univf!rsity grounds for some time past., 
and, with their instructors. are making a careful study of t.he 
mp.chanimLI part of thll show. The display of 

RUSSIA 

in Machinery Hall is gradually approaching completion. A 
large partition has bt'en erected, covered with doth, on 
which are shown rolls of iron and copper; and a circular 
stand has been built for the exhibition of different iron and 
other ores and metals. Around the base of the ... tand and on 
the lower shelves are disposed samples of iron and copper. 
A heavv Rlab of the latter metal, surmounted by a beautiful 
mass of malachite, covers the upper portion. There Ilr£' two 
other stands in the form of obelisks, against which are ar
ranged in tasteful manner a large number of forms of sheet, 
bar. and angle iron, boiler iron, and tram and chain work. 
Numerous !!tout iron bars are ti!1d into knots without show
ing the slightest flaw; and specimenK of angle iron and long 
rails are exhibited, twisted into sharp spirals. In the north
ern half of the section is a fine collection of models of ships, 
dockyards, and workshops. There is one large model of a 
shipyard and marine railway, showing the manner in wllieh 
the largest ships are built and launched. .\ model of a dry 
dock is fitted with every timber and requhlit.e piece of ma
chinery, all made on an exactly reduced scale. A fine exhibit 
is made of heavy work in iron and Hteel, chains with huge 
links three or four inches in thickneRs, steel t.ireR for loro
motives. and hllavy arched beams of angle iroll. 

THE SCHAR APPARATUIl, 

next to the Corliss engine, may be considered aM the most 
prominent exhibit in the �Iachinery Hall. TIll' gigautic 
vacuum pan is elevated on great iron columns, three stories 
high. Inside are four copper serpentines, lind into these 
steam is led. The circulating pump and thE: I'entrifugnl 
machines are pla('ed on the first floor. On the secolld tioor 
is a large receiver which receives the ('onteniR of till> pan 
after con('.entration, in the shape of a dense mass of Bp.mi
fluid material, a magma. This goes intn tht' epntrifugal 
machines, which separate t,he sugar from tIll' molusses. 
The great vacuum pan is exhibited by Meflsrl-!. Colwell lind 
Brother, of :New York; it is H feet in diameter. and, in a single 
operation of three honrs in duration. ('0.11 produ(·p. fift.Alln 
hogsheads of sugar. 

THE CARRIAGE" 

Gobin of Lyons, France, hall been enabled to prepare a series are grouped in an unpretending I'tructure or eorru�ated 
of concise harometric laws, which he has recently published iron, immediately in rear of the Main Buil(ling. There arc 
and of which we give the substance below. 430 American and 20 foreign exhibitors, and the display 

If the harometer, after having been high, descends, a. seems to be one of the most attractive tu the gem'ral public 
change of wind will probably occur twelve hours afterward!!. n the entire fair. Many of the vehicles embody novel appli
This dlangp. will be without rain or with very little rain, ances, others are remarkable for beauty of finish. Mp.s�rs. 
When the barometer stops in its falling without descending Brewster & Co., of Broome street, this cit.y, besides asuperh 
lower before rising again, rain will come twelve hours after display of carriages of all kinds, exhibit two Imggie>< for 
the stoppage. If the mercury remains low, the rain will one and two persons which weigh respecth'ely but 132 and 
persiRt, und fine weather will not come again until ten or 214 Ibs. 'fhese have a new side bar attachment, which He
twelve hours after the column commences regularly to rise. cures ease of travel. A new feature in one of the sleighs is 
Sometime!! this interval extends to sixteen or eighteen hours, a small wire sieve on the dash to keep out drift snow. An
but this is rare. other novelty is the extension of thll runners above the dash 

If, while low, the mercury oscillates slightly up and down, for a hight of five and a half feet. 'l'hese are surmounted 
bad weather will persist, with, however, occasional clearing. with red horse plumell. The general effect is striking and 
These alternations of rain and shine will be more pronounced hand>lome. Mf!Ssrs. Studebaker Brothers,of South Bend, Ind., 
as the oscillations are greater, and will follow the movements t'xllibit a wagon for country roads, with the hody and rUII
of the barometric column at shorter intervals than those ning gear left unstained, in order to show th" workmanship, 
noted in the law above given. which is excellent. The body is of sugar maple, the axle 'Jf 

Finally, if, as often happens, the mercury, after reaching hickory, and the hubs of birch. The Harne firm also dis
its lowest point, immediately ascends in e. continuous and playa new wheel, the I-!pokes of which have sloping Hhoul
regular manner, rain will come inside of twelve hours after dert!, in order to fit them for resisting greater strain. 'fwo 
the mercury touches the minimum; but it will last hut. a Philadelphia firms make a joint exhibit of carriage and har-
"hort time, and will soon give place to fine weather. ness. The former is plain and handsome. The visitor is at-

.. ••• .. . tracted to this display by the ingenious idell of attaching to 
A GOOD coating for outside brickwork is made by mixing the vehicle four horses, superbly carved in wood and wearing 

clean river sand 20 parts, litharge 2 parts, quicklime 1 part, an elegant gold-mounted harness. The animals are painted 
and linseed oil sufficient to form a thin paste. It is also use-- gray, and so cleverly have both artist and sculptor done 
·ul as a cement for broken stone, drying exceeding hardly, their work that at a short distance the figureR have heen 

A curiou!! feature of the Hussian exhibit is a light trotting 
wagon. The running gear is hung on four small wheels, 
and ahove it rests the driver'>! seat, a long board covered 
with blue pluilh. A greater contrast than that afforded by 
this wagon, 8.'1 compared with the trotting sulky in URe in 
this country, can hardly be imagined. 

Canada exhibits some fin�sleighs, among which is one ca
pable of accommodating six people. The seats are placed 
in tiers, the front one being the highest and the others 
gradually descending. The body is hung on a double ::;et of 
runners, in order to facililate turning the vehicle. There 
are also some fine cutters, beside coaches, buggiell, etc. 

The French e.'l.hibit, for lIome inexplicable rea::;on, ill loca
ted in the Main Building. It includes a drag of admirable 
build, besides a large number of smaller carriages. all r£'
markahle for p.legance of design. The 

CARRIAGE METAL WORK 

exhibited embraces specimens of axles, bolts, screws, whip 
sockets, springs, mountings in gold, silver, and nickel, 
bows, curtain attachments, etc., all arranged in handsomfl 
caseR. There is one German exhibit in this section, princi
pally of axles and springs. Children's carriages are also 
displayed in profu::;ion, and some are of exquisite design. 
'f1wrp. if< also a large collection of bicycles, among which is 

A DOG VELOCIPEDE 

This is a curious affair, having three wheels, two large ones, 
between WhICh the rider's seat h� located, and one small 
guiding wheel in advance. Inside the fellies of the large 
wheels are broad bands of pflrforated metal, and the spokes 
are so disposed as to lie on each side of these bands, like the 
bars of a cage It is stated that the dogs are placed between 
the spoke>! l nd on the bands; then, by their attempts to run 
ahead, something like those of the squirrel in its revolving 
cage, t.he wheels are rotated and the vehicle impelled. This 
is the description given, but we are inclined to doubt the 
praC'tkability of the arrangement. 

THE RAIL WAY CARt! 

are all American. The Harlan and Hollingsworth Company, 
of Wilmington, Del., exhibit one broad and one narrow gage 
carriage. The broad gage car is superbly decorated with 
mirrors and gilding, and its interior woodwork is a marvel 
of artistic workmanship. The narrow gage car is of plainer 
construction. The Jackson & Sharpe Company display a. 
parlor car built for the state use of the Emperor of Brazil. 
It is constructed in sections. so that it may be taken apart 
and stored in the hold of a vessel. In the front portion is a 
boudoir fitted up with drab morocco seats, relieved by heavy 
magenta-colored fringes. 'I'he carpet is a delicate drab cov
ered with a tasteful flower pattern, and the curtains are 
green and gold. The furnit ure consists of elegau t cahinets, 
one for books, another to Herve as a sideboard. Light is ob
tained from small stained glass windows at the top. Adjoin
ing the boudoir are a reading room, furnished in blue, and a 
writing room in crimson. )iext to these is the, itting room, 
plainly fitted with cane-seated walnut chairs, but having su
perbly inlaid woodwork. 

The Pullman Car tAnnpany exhibits one of its nlllgnificent 
hotel cars, containing all the improvements in the :;hape of 
kitchens, china and linen closets, refrigerators, etc. The 
refrigerator, we notiee, is a square box hung under the car. 
Another new feature is a large flange on the wheels, which. 
should the vehicle run off the track. will cateh on dIP. 
l"ail and prP',ent its going further. 

THE flTREET RAILWAY CAR" 
are finished with decorations of the most elaborate descrip
tion. One built by a Boston firm has a new running gear, 
said to rt'duce friction greatly, a patent attachmel1t for put
ting on a new brake shoe, and a novel arrangelllent for low
{'ring and raising the pole to suit the varying size of horses. 
A noticeable feature of a ('AU built by Jones &. Co., of Troy, 
N. Y., is the exterior coloring, which is in imitution of one 
of the Highland plaids, laid on in a broad hand around the 
body. This is done in deferen('.(' t.o the filet of the car be
ing intend .. d for lise ill the Highland dhltrict of Boston. 
Messrs. follephellHon &. Co. also dbplay some street cars, em
bodying many of their recently patented improvements. 

The remaining contents of the carriage building wo shall 
describe in our next issue, in which a full account of the 
Fourth of July ceremonies will also appear. 
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A NEW DClIAlfiCA.L .ony BOX. 

A variety of curiously ingenious money boTes for children 
have, of late, appeared in the hardware anu toy stores, which ,  
i t  seems to us, must tend t o  cause the average youngster to 
l ay up immense stores of p(!nnies, if only for the satisfac. 
tion of seeing the toy operate whenever a coin is inserted. 
The t e  is a mr-tal frog into whose mOllth thl" penny is put, 
whereupon h".! gulps down the coin and 1'Olls his eyes in 
the most astonishing manner. Another deviCtl is so con· 
8trll�ted that., when the penny is dropped in the slit of th" 
box. two or three tin horse<! p, oceed to race alound 
a miniaLure face track ; still anoth1r is the fignre of 
a portly individual seated in a chair. The coin is 
placed in IJ is hand, wl,ereupon he plomptly inserts 
it in the slit which is located in th� posltir n of a 
coat pocket. About the most ingenious invention 
of the kind we have yet seen is that herewith il · 
lustrated. It WfiS patented by Mr. C. �. Johnson, 
of Windsor, Vt. The penny is placed on the tr�y 
held by the miniature cashier outside of tho house, 
and the weight is j ust sufficient to prcss down the 
platform on which the figure sbuds. The arm, in 
descending, strikes the pin of a locking device be· 
neath it aLid frees a spindle which, operated by con· 
cealed clock I" ork causes the cashier to be carried 
rOllnd in a circle against the door on the Jeft. which 
opens bt"fore him HO that h .. can enter the bank, and 
then closes behind him. He carries his receiver 
through the slot of a chute, a lip on which removes 
the coin so that it drops d(}wn the chute and into the 
vault lJelow. Then the cashier moves round against 
the other door, which opens outward anti. closes as 
he pa.scs, and coming again to the front of the bank 
111l is again held by the locking device, waiting for 
the next contribution 

• •  11 • 
'.rae Fair of the A. merlcan In.tltute. 

The 45th annual exhibition of the American Institute will 
open on the 6th of September next, at the Institut.e build. 
ing, corner of 63d street and 'fhird avenue, in this city. The 
management anllounce unusual preparations to accommo· 
date exhibitors, and also the fact that a new gold medal will 
be awarJed for aT ticles of groat mArit and novelty. It is 
tbought that the influx of people to the Centennial will ren
der local fairs in its vicinity exceptionally valuable for ad
vertising purposes to exhibitors. Application for space, etc., 
is to be made to the General Superintendent, American In· 
stitute, New York city. 

.. ..  , . .  
TRuntING AND PUNCHING ROOFING SLATES. 

Mr. E. R. Davis, of Detroit, Mich.,  has patented (Dec. 21, 
1875), a new machine with which a roofing slate may be 
trimmed alld the nail holes punched at a single operation. 

In the engraving here with given, A is the main frame, to 
which the cutting frame, B, is hinged. Cl ' are two bear
ers, adj ustably secured, so that they can be adjusted to or 
from each other, according to the width of the 
slates to be trimmed. The bearer, CI, has one 
side turne:! up, as at 0', forming a guide 
llanO'e for one side of the slate, which is laid 
aga�st it. A guide is adjustably secured to the 
front /rirt between the bearers. The outer edges 
of the beveled ends of the bearers are llanged 
upwardly, anu sharpened to form cutting edges, 
b. The cutting frame is composed of two pard
leI iron bars set up edgewise, bent to form three 
sidell of a frame. with spacer blocks between 
the bars, which are tied by bolts through the 
s:lil spacer blocks. The cutLers, EE, are adj us
tably secured under the frame diagonally across 
its corners, so os to bring their cutting edges 
j ust outside the cutting edges of the bearers be
low. F is a handle across the front edge of the 
cutting framE', which can thereby be lifted up 
or thrown forcibly down, the impact upon the 
front girt of the main frame being eased by rub
ber buffers. 

To trim a slate the latter is laid on the bear
ers, one edge bearing against the guide, C', ud 
tLe front end against the guide, D. The cutting 
frame is then thrown down, when its knives will 
shea.r o :f  the corners of the slate in line with the 
cutting edges, b, of said bearers. .To punch the 
D1.il holas in the slate at the same operation 
e:l.ch be-,rer is provided withan anvil,G, longitu
dinally Il.djustable in a slot therein, each anvil 
having an oval hole through it. Across the top 
of the cutting ·frame a cross beam, H, is jacked, 
said beam being constructed like the cutting 

Jtieut i f i '  �tller i tnu. 
SeparatlDC Par.GIn t'rom HJ'drocarbon on •• 

Mr. Joseph B. Meriam, Cleveland, 0. , says : " Heretofore 
paraffin has usually been removed fro-n hydrocarbon oils by 
putting the material into sacks or folds of canvas, or folds 
of hair cloth, etc. , and then subjecting to pressure at a low 
temperature_ The difficulty, however, in those processes 
was that, the heavier the pressure that was applied, the more 
open would the pores of the bagS or sacks become, and the 
more readily would the paraffin pass through them, render
ing it almost impracticable to make a thorough separation. 

A NOVEL MONEY BOX. 

.. I have discovered that the scales of paraffin that are 
thus left, after thus extracting the oil by pressure at a low 
temperature, are separate and distinct, and, except under the 
application of heat, cannot be, by ordinary pressure, reduced 
to an impervious mass ; and I make use of this property as 
follows, for the purpose of separating the paraffin from oils. 

" I  first take suitable receptacles, preferably of metal, 
protected by a non-conductor of heat, which receptacles 
have perforated bottoms. I then place over the bottom on 
the inside a wire gauze, screen, or cloth to prevent the 
scales of paraffin from falling through. I then fill in upon 
the said screen a quantity of paraffin scales that have been 
separated from hydrocarbon oil by pressure under a low 
temperature, as above described. The hydrocarbon oil to be 
treated is then prepared as follows : It is first reduced to a 
low temperature, sufficiently to chill it, and leave it in the 
condition termed granulated. 'fhis oil, in its chilled, 
granulated condition, is then put into the vat upon the 
paraffin scales, and then subjected to a pressure under a low 
temperature, in any convenient way, as, for instance, by a 
plunger. This pressure drives the oil through the mass of 

lution in onA ounce of water. The reason of the much 
greater activity of a hot saturated solution in development 
will be at once apparent. 

Pyrogallic acid, or pyrogallol, oecurs in white, brilliant 
crystalline plates, massed together in light, cottony masses, 
which, by exposure to the air and light. gradually darken 
and, in some measure, lose their photographic activity. Col
orless samples should, therefore, be selected. It may gener
ally be relied on for purity. The writer was once acciden
tally supplied with benzoic acid in lieu of pyrogallic, which 

it somewhat resembles in appearllnce ; but the sub
stituted acid will be readily detected by its aromat
ic odor. 

Nitric acid should be colorless, and the upper 
part of the bottle containing it free from red vapor. 
Its specific gravity is about half again as heavy as 
water. It is very corrosive, staining the skin yel
low, and must be very carefully hundled, as its cor
rosive action will give rise to very troublesome sores. 
The fact of its producing a yellow stain on many 
organic substances-a quill , for example-may serve 
to distinguish this acid from most others. 

Sulphuric acid is a colorless, heavy liquid, having 
great attraction for water, and should be stored in 
well stoppered bottlAS. If kept in corked vessels it 
will soon become dark in co ' or from portions of the 
cork becoming decomposed and falling into it. Any 
organic matter will cause rapid darkening, and 
there is most violent reaction when it is mixed with 
turpentine and other hydrocarbons. Its chief use 
in photography is in the preparation of pyroxylin, 
and as a detergent for removing organic and alka
line deposits from glass vessels. 

Hydrochloric acid, when pure, is colorless, giving 
off white fumes on exposure to the air. It may 1:e 

readily distinguished from other acids by the dense white 
vapor which forms on its fumes mixing with those of ammo
nla. The commArcial acid is of a yellow color and contains 
many impurities, but is sufficiently good for the purpose of 
precipitating solutions of nitrate of silver. Diluted with 
water, it readily removes stains of the alkaline developer 
frem the hands and ink stains from wood or other materials. 

Aqua regia, or nitro, hydrochloric acid, is a mixture of one 
part of nitric with three or four parts of hydrochloric acid. 
and is used for dissolving gold in the preparation of the 
chloride of that metal. 

Bicarbonate of soda, often purchased as carbonate of so
da. is a white powder and useful for many purposes, culi
nary and scientific. The quality varies considerably ; that 
known as " Howard's" is considered as the best preparation, 
being more soluble than the common variety. It is often 
called carbonate of soda, an appellation only correct when 
applied to the preparation known as washing soda, or this in 
its purified forms. 

Morphia acetate is an alkaloid obtained fr�m opium. and 
may be purchased as a dirty white crystalline powder, which 

inllames like resin. It is a dangerous narcotic, 
but useful in the preparation of dry plates with 
very limited keeping powers. 

Alcohol, or spirit of wine, is a colorless, vola 
tile liquid of a strength of 56° to 60° over proof, 
euitable for addition to the above developer, var
nisher, etc. A more highly rectified quality, 
termed absolute alcohol, is used in the prepara
tion of collodion, or for diluting the same. The 
only difference or probable impurity in proof 
spirit, rectified spirit, or absolute alcohol, is th" 
percentage of water contained in it. A rough 
method (if the hydrometer be not at hand) of es 
timating the strength is by watching the rapidity 
of its evaporation. On a slip of note paper being 
dipped into it and suffered to dry spontaneously, 
if the spirit be tolerably free from adulteration, 
evaporation will take place rapidly ; but if much 
diluted, it will be some time before this takes 
place. 

Rectified ether is an extremely volatile, color
less lluid, boiling at a low temperature, and not 
Iniscible with water unlcss mixed with spirit of 
wine. Spirit of ether is occasionally supplied in 
lieu of the rectified ether, and consists of a solu
tion of ether in spirit of wine. The mixture may 
be readily detected by adding a few drops of spi
rit of turpentine, which will cause no turbidity if 
the ether be pure, but will do so if it contain 
spirit of wine. 

Methylated spirit: This should be nothing more 

frame of two parallel iron bars set up edgewise, 
DAVIS' MACHINE FOR TRIMMING AND PUNCHING SLATES. and may be moved forward or back by loosen

than spirit of wine with an admixt ure of wood 
naphtha; but it is often impure from the pres
ence of resinous and other matters. Methyla.ted 
finish is sometimes sold for it, a preparation ut-

ing its jack bolts. I are nail hole punches, each having a 
screw shank which is inserted up through the slots of the 
cross boom, where it receives a wing nut, 1', which secures 
it in position to have the point enter the anvil hole. first 
p:l.l!Sing through the sld.te. A spring, J, spirally coiled about 
the punch, forces off the slate when the punch is raised. 

• 4 ' �  • 
Export of CoUon Fabric. and Dread.tum.. 

The exports of domestic cottons from New York to foreign 
ports in one week, recently, were over 1 ,000 packages, which 
brinJ the total, from the 1st of January, up to 31,500 pack· 
ages. The shipments of grain are enormous. Last week's 
exports were of wheat, 13,023,300 bushels, corn, 409,546 
bushels, besilles a fair quantity of peas, rye, and oats_ The 
prospect of wo.r in Europe has stimulated the grain trade. 

paraffin scales, which filters from it the paraffin that may be 
contained therein. The greater pressure applied, the more 
closely will the paraffin scales be pressed together, and the 
more perfectly will it filter the paraffin from the oil that is 
being operated upon. In this way I am enabled to make an 
almost perfect separation of the paraffin from the oil, thus 
leaving the oil in a practically pure condition." 

. .. . .. 
PROTO-CKEJlICALS. 

BY IIDW UD J)V!(JiOBll. 
Gallic acid, obtained from nut galls, consists of small, 

feathery crystals, nearly white, but which, however. vary 
in color, some samples being decidedly brown. Preference 
should be given to the more colorless sample for pboto
graphic purpoSes. I, is freely soluble in hot water, but in 
cold about four and a half grains will form a saturated so-

terly unsuitable for photographic use, containing, as it does, 
a Jarge percentage of resinous matters. Clood methylated 
spirit should, if burned in a spirit lamp, form no incrusta
tion whatever round the wick tube, and should not be more 
than slightly opalescent if mixed with water. 

Ammonia : The sesq uicarbonate of amlDonia, or volatile 
salt, occurs in seIni-transparent lumps of various sizes. Ac
cess of air will cause them to be converted into another car 
bonate, of an opaque white, powdery character. and of less 
active chemical qualities. Lumps free from this powdtry 
surface should be selected, and the vessels in which it is 
kept made airtight. It is a good precaution never to reduce 
it to powder until just before use, as in a state of fine divis
ion it is more liable to become inert.-Britiah Journal of 
Plwtograph1l. 
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II[ i'RlVED WAGJN B1U.XE. 
ThA ann'3xei en�r.l.vin6'3 repre3.ent a new wagon brake pa

tentel thrJ:l;h th3 S �ientific Am3ric!l.n Pd.tent Agency, April 
25, 13 76, by Mr. J. W. O'O.l.niel, of Cloverjale. Ind. The 
novel fest lues ara fO lln 1 in the mechanism, and principally 
in the de l'ic3s which allo w the leveri! for working the brakes 
to remain u ndistllrbe:l by the 
oscillations of the same, as 
shown in Figs 1 and 2. 

The joint by which the front 
and hind gears are coupled, so 
that both may oscillate in turn
ing around Cllrves, consists in a 
tubular nut swiveled to the rear 
bar, B, of the front gear, and a 
rod, C, attached to tb e rear 
hOllnds, sliding freely in said 
nut. The rod is extended both 
before and behind the nut, so 
that it may move therein as the 
distance between the centers of 
the reach varies. The brake 
bar, H, is carried on the hounds 
so as to oscillate with them and 
the wheels. It is arranged to 
move forward and backward 
suitably for engaging and re
leasing the wheels, and is con
nected by a bar with the lever, 
K. Said bar connects with the 
pi vot, E, by a slot, so that it can 
slide to pull and push the brake, 
and with the lever, K, by a 
curved slot and pin, so that it. 
can swing with the wheel. The 
lever is pivoted to an arm, 0, 
fitted on the reach, and, as al
ready staled, remains at all 
times in the same relation to 
the box. 

. .." .  
Der�en Hill Mineralll. 

The ne\v tunnel of the Dela. 
ware and Lackawanna railway, 
through the trap rock forma' ion 
of Bergen Hill, opposite New 
York City, is now nearly com
pleted. Mr. Edward H. Fletcher, 
124 West 54th street, this city, obtained a quantity of spe
cimens of zeolites and calcites, takeu from pockets in the 
tunnel, at depths of 60 to 160 feet from the surface. They 
comprise apophyllite, prehnite, laumontite, natrolite, pee
tolite, stellite, stilbite, analcime, datholite, and fine varieties 

of calcites. Intergrollped with some of the.'Ie, are also cha

bozite, heulaniite, gmelinite, levyne, copper pyrites, iron 

pyrites, galena, and blende. 
. .. . � . 

IJ[ i'RDVED RAILWAY RAIL. 
The invention herewith illustrated is an improved conti-

nuous ra.il for railways, by which it is 
claimed that the battering and breaking of 
the ends of the rail at the joints is avoided, 
and less wear and injury to the rolling 
stock produced. In the sectional view, Fig. 
1, A represents two rail sections of sym
metrical shape, with base flange and head, 
each rail resembling the section of a com
mon rail split into halves along the longi
tudinal axis. The rail sections, A, are 
joined longitudinally and provided with in
terior recesses for a longitudiual wooden 
core, B. By laying the sections so as to 
break joints, battering at the eni is avoid
ed and the rails are rendered more dura hie. 
The heads of the rail sections are provided 
with a tongue and groove, which affords 
mutual support to the adjacent parts, and 
also prevent the inside corners of the rail 
heads from breaking. The compound rail 
thus constructed is claimed to be stiffer and 
stronger, and smoother throughout, whi� e  
the wooden center rail o r  core imparts a 
certain degree of elasticity to the same. 
The interior wooden rail is covered on all 
sides and protected against the weather, so 
that it may last a long time, and may be re
placed when required. While twice as 
many fish plates will be used, they will only 
nero to be half as long and half as thick 
as usual, thus effecting a saving of one half 
the material. The same number of bolts 
will be required as in the old rail, but they 
will not need to be so heavy, as at every 
joint there will be the solid middle of a rail 
s 3ction besides the wood to support it. The 
prinCipal use of the bolts and the fish pieces 
will be to hold the parts together, which 
will not require grest strength, as the base 
is double and stands apart, with the flanges 
extending outward on either side ; the tops 
will gravitate together, and, the greater the 
weight upon them, the more they will press together. The 
inventor points out that his device effects a saving of over a 
solid inch of iron or steel, which will pay double the cost of 
extra work required in conl'truction. Owing to the smooth
ness of the road, he considers that there will be less damage 

Jcitut if i e �mtri tau. 
to goods in transportation, and that pleasure and safety in 
travel will be increased. Less labor will also be required 
in keeping the road bed level. A side view is given in 
Fig. 2. 

Patented through the Scientific American Patent Agency, 
February 29, 1876. For further particulars r61ative to the 

Fig. 1 .  

Fig. 2. 

35 
from one side on to the tinfoil, driving off tIle excess "f 
mercury. The glass is pressed down against the tinfoil with 
heavy weights for 12 hours, when the latter becomes suffi
ciently adherent to the glass. The plate is gradually rahed 
to a vertical position, to allow the excess of mercury to flow 
off. This last operation, which may be compared to a drying, 

lasts 8 or 10 days. Tbe neces
sary quantity of mercury weighs 
about the same as that of the tin, 
that is, 70) to 800 grammes per 
square meter, or 1 ,004 to 1, 148 
grains per square foot. 

The disadvantage of this pro
cess is that the workmen are ex
posed t·) the injurious action of 
mercurial vapors. A ttempts bave 
therefore been made to cover mir
rors with silver. In 1840 an En
glishman naml'd Drayton em
ployed an ammoniacal solution 
of nitrate of sil ver, which he re
duced upon the glass with an 
easily oxidizn ble essential oil, as 
essence of cloves. The process 
was modified by different chem
ists, but WIIS first actually intro-
duced into practice by Petitjean, 
who employed tartaric acid as re
ducing agent; ond in 1856 he star
ted a silver mirror factory at St. 
Marie d'Oignies, in Belgium. Lie
big's process with n ilk sugar is 
not me.tioned by Debray. It was 
first introduced into Crremer's 
mirror factory at Doos, n ear N U
remberg, in 1869. In the Petit· 
jean process, the plate of glnss is 
laid on a horizontal cnst iron ta
ble with double floor, nnd beated 
to about 4(,0 C. (104' Fah.) After 
being cleaned perfectly, it is 
flowed first with a solution of 
nitrate of silver, nnil then with 
tartaric acid. In about 20 ml· 
nutes tbe silver begins to be de
posited on the glnss ; nnd in about 
li hours, the time varying with 

O'DANIEL'S IMPROVED WAGON BRAKE, the strength of the solution. the 
manufacture and sale of this rail under a royalty, address silvering is complete. The l iquid is then allowed to run off, 
the inventor, S. Slltton, Lisbon, Linn county, Iowa. the mirror is washed with distilled water and dried , and 

• 4 II .. finally the silver film is protected with a coat of varnish. 
An Improvement In tbe M 1noJll.ctnre oC 811ver From 6f to 71- grains of silver suffice for a sqllare foot., and 

Mlrron. It cents worth of silver is enough for a surface thnt would 
At a recent meeting of the Paris SocieM d'Encouragement require 1 ,000 grains of tin and as much mercury. The great 

des Sciences, M. Debray described a new method designed to fluctuations in the price of these metals are frequ ently very 
remove the previously existing difficulties in the way of embarrassing to large mirror factories. By the new pro
preparing silver mirrol'!!. From this address we extract the cess a mirror can be made in a few hours ; while the previous 
following : method required at lesst 12 days, and also required more 

Up to the year 1840, glass mirro1'8 were made exclusively costly materials. Debray says that this silvering proces" has 

SUTTON'S IMPROVED RAILWAY RAIL. 

with a backing of tin amalgam. The operation was, and 
still is, as follows : A sheet of tinfc,il weighing 1,000 to l,l4D 
grains per square foot, is spr9&d out perfectly smooth on a 
flat horizontal stone ; upon this is poured a thin layer of 
mercury, and thAn a well polished plate of glass is shoved 

almost entirely supplanted the old mercury 
process. L. Lobmeyr, in his report on glass 
at the Vienna Exposition, also states that 
mercury mirrors will apparently soon go out 
of use. 

Silver mirrors, however. always have 
these objections, that the image is some
what yellowish, and that the sil ver does not 
adhere so perfectly to the glass as is de
sirable; it often happens, too, that th .. silver 
film comes off in spots where it hns been ex
posed to the direct rays of the sun; and final· 
ly, notwithstanding the protection of the 
varnish, the silver grndunlly blackens un· 
der the influence o f  sulphuretted hydrogen. 
The latter objection is especially noticed in 
exporting mirrors across tbe equator ;  the 
mirrors are blackened by the exl181I1tion. 
from the bold of the vessel , where tlley Jie 
packed for months. For this reason mer
curial mirrors, although they frequently 
suffer much from the heat in tropical coun
tries, cannc.t be supplanted by silver mir
rors; although the latter are proof against 
injury by heat. 

Even if these objections were qnite over
balanced by the cheapness of manufacture 
and freedom from mercurial diseases, it 
would still be very desirablf> that they could 
be avoided. This has now been accom
plitlhed in a very simple manner by a Paris 
engineer, named Lenoir, previously w .. ll 
known through his gas machine. The glass 
is silvered as before and washed, then flowed 
with a dilute solution of cyanide of mercu
ry and potassium. This dissolves a por
tion of thEl silver and precipitates some mer
cury, which combines with the remaining 
silver to form an amalgam, which is much 
whiwr and adberes more firmly to the glass 
than the silver. The conversion takE'S place 
instantly_ The quantity of mercury takeu 

up varies with the time that the mercury solution and silver 
are in contact; in one experiment, made by Debray, he ob. 
served that it did not exceed ti or 6 per cent. The use of 
the solution, which is itself a very poisonous cyanogen com' 
pound, is not dangerous if very dilute; this solution has beell 
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in use many years for electroplating, and in much more con
eeairated form than it is employed by Lenoir, without real 
inj ury_ 

Au amalgamated silYer mirror does not exhi bit the yellow 
shade of  pure silver, is far 19S11 sensiti ve to sulphuretted hy
(\rollen, a.s two years' experience proved, and resists perfect
ly the ac tion of the sun. Lenoir's process has beeu intro
duced into the mirror factory of M angi n Lel'llr, at. Paris.
Deufsclte Indu.strie Zeitung. 

@torrtspoutltntt. 
A. Sln::ula.r RaHway Co llision. 

To the Editor of the ScientijU: AmeTican : 
In your issue of J uly 1 you mention and illustrate a singu

lar coll ision. I notice that the GJ'{7,pTtic locate!< the occur
rence on the N orthwestern Rail way. Allow me t.o �H11 your 
attention to a remarkable coincidenCt'. 

Y our engraving, with but few exceptionll, represents a 
(�ol1 ision that occurred on the Falls branch of the New York 
Central road on the mornin� of September 10, 1872, between 
the village of Al bion and the city of Rochester, 2t miles 
from the fonner place. Both trainl:! WerE' du", at Al bion at 
:·t45 A. M. The eastern bound train was one or two minutes 
late ; but the train from tht' East not 11Rving arrived, tIle 
eastern bound train !ltartl'd out (having the right of way) at 
an unusual rate of speed. In running two miles it made up 
two minutes. At this j uncture the engineer saw through 
the fog the headlight of the advancing train. He whistled 
down brakes, and reversed his engine. Only three brakes 
were set. All on both trains j umped. The engineer of the 
ea.stern bound train struck on his head, which stunned him 
for the moment. He sprained his wrists and bruised his 
face, but all the others alighted in safet,y. In an instant the 
monst.ers came together, hissing and seething in each other's 
embrace. 

Unlike yonr illustration, they stood more nElarly al ilte on 
t.he track, without smoke staclt or bell. The tenders were 
driven uuder tbe rear of the enginl's, and everything that 
could be thrown from the engines under such a fearful con
cussion WIVI gone.  The boilers did not burst, but the en
gines appearAd to he t.otal wrl"cks. I understand, however, 
that one of thl'm was rebuilt. Six cars left the track, and 
tlnee more were burnt on the track. The trains were heavy 
freights, and a great amount of merchandise was burnt or 
otherwise destroyed and stolen. The loss at the time was 
estimated at $200,000, but I understand that this was con
siderably in excess of the fact. Photogr.aphers ILrrived too 
late for the prize. The engines were quickly separated, 
and, when disenlraged, they rolled lIome 16 feet down the 
embankment. The track at the place of accident wa.s 
smo lth and straight. ALEX . D. TYTLER_ 

Al bion , N. Y. 
• •  1 . ..  

Flax I n  Mis.ourl. 

1'0 the J!Jd.itor of the &ientijU: American : 
I wish to cnll the attention of capitalists and inventors to 

an opening for them out here. I recently noticed along the 
road between Sedalia, Mo. ,  and Parsons, Kan., that the farm
ers grew a great deal of flax, j URt for the seed. They do 
nothing with the stalk or straw. Why could not this be put 
to use ? I always supposed that there was a great demand 
in this country for flax, and it looks like a great waste to let 
all this stand in stacks to rot or be burnt. The only reason 
for this that I can see is that, in thrashing out the seed, the 
stalks become tangled together, which may make it difficult 
to hackle ; but our inventors could readily make some ma
chine to overcome this difficulty_ There is about 1 tun of 
flax straw to the acre. The crop is a regular one ; many 
thousands of acres are cultivated every year ; and after the 
seed is thrashed out the straw could probably be bought for 
a mere song. S. E. WORRELL. 

Hannibal, Mo. 
. .. . . . 

rFor the Selentillc American. ]  

ANIJI[AL KEClIA.NISJI[, 
Most of the mechanical principles used in machinery have 

their illustrations in animal movements. Some are direct 
copies from Natlue, but others were first contri ved by man 
without his having consciously t,aken t.he Mnt from Nature, 
and afterwards found to be similarly used in Itnimal mechanics. 
While this SllOWS that man is created in the image of Ms 
Maker, in thnt  the minds of each see truth and the applica. 
tion of prin.:liples in the sume light. it also shows that man 
may find it greatly to his advanta2e to study the mechanism 
of animds and its applications of forl',c, in order to learn tht' 
best means of accompl ishing his ent'l s  in the mechanic arts. 
This may be an improvement upon the ('ommon method of 
workin� out, from the unaic!ed brain,  principles which 
Natu re has used and displayed from the earliest time. 

The shape an'l keel of a ship have th eir bf.st model s in 
in th e form and fins of fi shes, and in sfweral species of 
water be3t1es. It wa.s formerly supposed that it was oDly 
necessary to have the bows of a ship sharp and well pro · 
portione:l ; now it is found that the shape of the stern has as 
much to do with its ense of motion as the shape of the bow, 
or the way it leaves the water is as important as the way it 
cuts the water. Hence a boat that is made for speed is now 
made to taper as �adually toward the stern as toward the 
stem. This mechanical principl e has always been in use 
in the fish, the water beetle, and the bird. The pectoral 
and ·a,al fins of fishes answer to the keels of ships, and the 
tails of both fishes and birds act as rudders. The tail of a 
fish, in addition, acts as the propelling power, on a principle 
similar to that of ' 8O'l11ling a boat or of screw propellers. 

Ititutif i t  !mtritJu. 
Barker's reaction mm , or the force due to unbalanced and trunk are brought into Utlll, but also thOtl8 of the l eg" 
pressu re, is illustrated in the progressive-or rather retro- This new and ingeniouK contrivance of mechanics, reached 
gressivA-movement of cuttle fishes, squids, and other without thl' aid of Nat ure's suggestions, has beE'n in u se be· 
cephalopod mollusks. They propel themselvCII backwards fore our very ey"s from the beginning of man's ex ist t'nce ; 
by forcibly ejl'('ting water from an opening near the and we needed but to study and appl�' thl' p:ir.cipletl of all ' 
head. tmal mechanism to have emlJloyed it in practical life long 

The toglrll' joint, which ill used in printing prellllllll and in ago. W. W. Wagstaffe showed. in Nature, a few months 
other machinery, hal4 a repreKentative in mOl!t of the llinge ago, that thl' shouldpr illustrates the principle of the sliding 
jointtl and in KOIlle others, of mall and inferior animals. Heat. Bl'sides thl' very frep motion of the ball-and-llocket 
Thll pulIe�- il:' Utloo. in the human body, by the cord which joint at the "houlder. there i", a forward and balJkward movp · 
raises the great toe and the foot acti ng upon ligampnt!! for ment of six or seven inchfJ/I, d ue to ),otary motion of' thp 
friction wheels in the ancle ; also by the digastric muscle, davicle upon the sternum, Io.nd also an up and down move 
as it passes throllgh .a ring or l�p in the muscle which 111 I ment Of. about f?u1' inehe8, az:icula�i�g at th� s�e point, 
attached to the hyOId bone. sel'Vlng the double purpos .. of all SeeD U1 bell ringing and. weIght llftmg. ThIS gIves an ad
raising the l arynx in ,"wallowing and of pulllng down the dittollal purchMe and bdyatlta/l.'e. !limilar t.o t.hat gained by 
lower jaw. The musclp whieh performs thE' oblique rolling t.b", /llidlng seat, �. H. T .  
Illotion of the rye also wOI'ks through a ioop whicb l'Iervp.s - . .  -.- --- .. . . .  • 

(For the Sr.lentllic American. J tb e purpo!lp of a lJUlley ill changing the diTl'r.tion of mot·ion : TUUING lIA.BD STEEL WITH THE AID OF PETROLElI1Il 
all do also those attached to thE' knel' pan. AS A LUBRICANT, 

'fhe thrill' classes of lever are amply illustrated in the 
"arious movements of man and other animals. The support 
and motion of the head upon the upper part of the spinal 
col umn illustrates a lever of tIle first class. The third ill 
shown in raising the foreann by the contraction of a muscle 
attached IL short distanc.e below the I'lbow. The raising of 
the body upon the toe!! has been called a lever of the second 
class. in which the ball of the foot is the fulcrum, the muscle 
athwhed to the tendon of Acb illes at the heel is tb" I)ower, 
and the weight is applied at the base of the lee:. There are 
some interesting (',()nsiderations respecting the mechanical 
principles em ployed in thA last ca.se. If this is a lever of the 
second clal's, thA qUl'stiou as to how much power is req uired 
to raise the weight of a man of ordinary size is an interest
ingone. On tllis supposition, the long arm is to the short arm 
as about 3 : 2 ; and if the power were applied outside of the 
body it would I'equire 100 Ibs. of power to raist' 100 Ibs. 
But as the power that raises the body is itself a part of the 
weight to be raised, when the muscle has contracted with 
the force of 100 I bs_ , its reaction presses downwards, up
on the foot acting as a lever, with the force of 100 Ibs. This 
reaction also has to be overcome, which ndds so much to the 
weight of the body to be raised ; and when additional force 
is applied to overcome the added weight, the reaction of 
this would necessitate still greater force, which would 
again increase the weight, and so on in an indefinitely de
creasing series. If the reaction occurred at the end of the 
lever where the power is applied, of course the two would 
exactly balance each other, and all upward motion would be 
imposllible. It would be l ike a man's trying to lift himself 
over the fence by his boot straps. But as this reaction occurs 
one third of the distance to the fulcrum, two thirds of its 
force at the lever's end would counterbalance it. The result 
seems to be possible by demonstration of the algebraic equa
tion ba.sed on the law of the lever : that the power X the 
long arm = the weight X the short arm. Then x (the power) 
X 3 = (150 + i x) X 2 ;  wllich gives 180 lhe. as the amount of 

power required to raise 150 Ibs. and overcome the reaction of 
the force exerted. While in theory this sep-ms rea.sonable 
enough, in practice the result is widely different. The prin
ciple here involved appears the same as when a man stands 
upon a stiff board one third of the distance from the end 
of the lever towards the fulcrum, placed at th e opposite end , 
and tries to lift himself by lifting up at the lever's end. 
And this is practically imposllible, whether the power be ap
plied as here stated, or by means of lever and pulley ar
rangements, so that the power and resistance may act verti· 
cally. 

The difficul ties are not diminished if we consider the 
movements at this point as illustrations of a lever of the 
first class. In this case we would call the attachment of 
the bones of the leg to the bones of the foot the fulcrum, 
the power, at the Acb illes tendon as before, and the weight 
at the point where the ball of the footrests on the ground 
On this supposition the force of muscular contraction would 
tend to press down the earth ; but as this is practically im
movable, the result is the pushing up of the body, which is 
is the object most easily moved. We have a similar illus
tration of this application of the lever in the rowing of a 
boat. This would require the application of force at a 
greater disadvantage than in the former case, and oonse
quently a greater strain upon t,he m llscles performing the 
work. But we know that raising the body on the toes is not 
accompanied by any painful physical exertion by the indi
vidual, and a closer study of the anatomy of the foot shows 
that the work is not done by one set of muscles alone. The 
tendonll which bend the 1 0es downwards are, after uniting 
into one, made to pass hy a pulley arrangement among the 
carpal bones, and are attached to a muscle in the calf of the 
leg. These tendons. being united to the end of the long 
arm of the lever, enable this muscle to work at an advan
tage. or. in otller words, so that power is gained at the ex 
pense of time. But it is proba.ble that the mechanism is even 
more complicated than this . . 

The working of the muscles employed in this movement 
can be ill ustrated and their force measured by lying on one's 
back and placing one foot in the loop of a rope which passes 
over a pulley and has a weight suspended from the other 
end. As the foot, acting as a lever, is made to move, it will 
will pull the rope and raise the weight, which may be in
creased till the limit of muscula.r power has been reached, 
In this experiment care must be taken that no other muscles 
are allowed to aid in the Pl'Ol'AlSS, 

The sliding seat in rowing is one that moves forward as 
the hand end of the oar is advanced, causing the knees to 
bend 01 IIpread_ This gives a longer IItroke and double pur
ohase upon the WUer ;  for not only tlae lII"Qseles ef. tlte &rms 

BY JORJIJ:A ROSK. 

Some experiments receJl.tly made llavt' given the following 
determinations :  

1 .  That the use of either petroleum or a mixture of the !la111l' 
with spirits of turpentine as a lubric.ant for turning tools 
does not enable the tools to cut metal of any greater degrAe 
of hardness than can bE' cut by the same tool when Ulled dry. 

2. That. the use of the above-named lubricant does not en
able a turning tool to cut metal of any degree of hardness 
or temper at a faster rate of cutting speed than can be at 
tained by the same tool when used dry_ 

3. 'l'bat the above-named lubricant is etfectivll, iuasmuch 
all it will keep thl-' cutting edge of the tool comparativel�' 
cool, and hence tend to preserve it longer than would other" 
wise be the ca.se, the practical difference, however, being 
very slight . 

4. That it is impracticable, under any of the ordinary cundi· 
tions, to properly turn steel of a hardness or degree of tem 
per greater than a deep purple bordering upon a blue. 

Below will be found the detailll of experiments wbich 
were conducted by me at the Freeland tool works, at 360 

West 34th street, Xew York city. 
A piece of steel t inches diameter and 6 inches long was 

made red hot and plunged endwise into cl ean cold water,  
and held submerged until quite cold. Upon inspection after 
immersion, the steel was found to be white all over, evi 
dencing that the hardening W8.l4 performed equally at a]1  
parts. One end of the steel wall then made red hot and a]1  
lowed to soften, the temper being permitted to run up at. 
will . It wa.s then placed in the lathe and run at a speed of 
10 feet per minute. The lathe tool Ulled was an ordinal1" 
front tool, made as hard as fire and water would make it. 

A cut it: inch deep was started at the softened end of thp 
steel, the feed being set at 40 revolutions to an inch. 'fhl' 
lubricant, pure crude petroleum, waH freely applied from 
the commencement of the cut. The tool wa.s fed along un 
til finally it commenced to j ump, making a cracking noise. 
due to the excessive pressure with which the tool was forced 
to its cut. As soon as the cracking began, the tool becamt< 
dulled and useless ; and upon testing the tool with a smootb 
file, it wa.s found that the file would cut the steel , where t.hl-' 
tool cut ceased, the color of the metal being a deep brown. 
The tool was reground, and applied to the cut where it had 
left off at the first trial ; but it refused to take the cut up 
any further. It was therefore reground and applied witb 
out any lubricant whatever, the cutting speed and feed re
maining the same. It took a cut of it: inch in depth up to 
thll same distance as on the first trial, leaving the cut much 
smoother, however, than the first one. From the fact that a 
file would cut the steel ",here it showed a temper of a brown 
bordering upon a yellow, it was evident that the sample of 
steel under operation was not of the best quality ; and it was 
determined to make a second trial, for which a piece of 
Turton's hammered round tap steel wa.s selected, its diame
ter being f inch, and its length 6 inches. It was firsL hard
ened as hard as fire and water would make it, and then tem
pered so that the end was purple, the color running up an 
inch before the deep straw color was !'C'lched. The cntting 
speed was about 7 feet per minute. . The tool was ground 
and applied to the steel where the color was a deep brown 
bordering on a purple. Crude petroleum was first applied , 
and by the application of considerable force the tool took a 
cut about." inch deep, carrying it along about ! inch where 
the llteel wa.s of a deep brown color. The corner of a smootl1 
file was applied to the cut where it l eft off, and it would 
j ust cut it under severe pressure. The tool was then re
ground and tried under application of two parts petrol eum 
to one of spirits of turpentine, and then of equal parts of 
turpentine and petroleum ; but the cut could not be carried 
along any further. The next operation was to try the lIame 
tool upon the same steel, but without any lubricant, and the 
result was that it took a cut it: inch deep, commencing and 
leaving off its cut at the same place, but requiring a trifle 
more power to force it to its cut_ 

The results so far obtained were not sufficiently encourag
ing to warrant any minute experiments, because the small 
diameter and slow rate of cutting speed were the most fa· 
vorable oi conditions ; while the rapid destruction of the 
cutting capabilit,ies of the tool was such that no practicall�' 
useful effects had so far been obtained_ Furthermore, the 
cutting, performed npon any part of the steel whose temper 
was greater than a blue, was neither even or smooth ; and it 
w/lfl a certainty that no finishing tool oould be made to stand, 
whateTer the lubricant employed. 

The next operation was to make a test upon a piccJ of 
steel tempered to a deep purple for about an incih along its 
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length, the object being to asrertain if, by the use of petro
leum or a mixture of petroleum and spirits of turpentine, 
steel of that degree of temper could be turned at any 
faster speed than witll a tool used dry. The result of the 
experiment was that the differenre, it" any, was too slight ro 
be of practical importanre. A Hi 'Ililar experiment upon a 
piecII of soft steel demon!ltrated tbat,by the use of petroleum, 
no ad,'antage in cutting spaE'd wa .. to be obtained. The cut· 
ting tlpeed employed during this experiment was :l7 feet per 
minute. 

changed. When the sound wave strikes the end of the tube, i 3. It is almost, if not quite, impossible to produce two 
it developes a nodal point, because it is not free to move fur- figures exactly alike with the same arrangement of the pen
ther in the same direction, but is reflected back to meet the dulums ; they will differ as much as the leaves of the same 
next following wave at other points. Wherever the crests tree. Although the eye readily detects the difference be
of two waves or the troughs of two waves coincide, larger tween them, the sounds they represent are identical to the 
waves result ; but where troughs and crests meet, they neu- ear. 

The last experiment made waH UpOll a pipe" of Turwn's 
round hammE'red tap st�el , tempered ro a cll'ar bright hlue 
along 4 incheK of its length. the cutting speed emplo�'ed 
being 10 feet per minut.p. The firHt (,ut, -if inch dellp, waH 
tak 'n with a lubricant O .  thre(' part,s petroleum and one part 
I!pirits of turpentine, the !lecond cut being takpn dry, the re
HUIt being that t : le tool !It-ood a little b3tter with t.he lubri
cant than wit-bout. It lias been known for a long time that 
benzine, kerol< 'ne, turp<!!ntine, or any ot' t.hl' light volatile 
oils act as lubricants for cutting tools mor" effectively than 
either water or oil, their ad vantages l>l'ill,t that the�' are 
morp penetrating, and hene .. approllch u1U('h mOl'e .. aHily 
and t'nely to the t,utting edge of thl' tool, whidl they there
fore keep more cool. The diffE'renct< in their favor it!, how. 
en'r, not yery great. A Hhort time sinl''', Thomas and Co. , 
of the Freeland '1'001 \'\' orks, bad to plane a platen for 
a printing prel!8, 6 feet. h�- 4 feet, and it was found, after one 
half had had a eut t,aken off it,that the other half was chilled 
so that ordinarv tool steel would not touch it. Then Hob
Hon'R and JE'S '�P's double refined steeh" were tried, and it- was 
determined to throw the platen away and cast another. 
1<'ina11y, howe,'er. a tool made of chrome steel, t by li, wa" 
used, and it earried the cut across the chilled part nicely. 
During the laRt part of the cut, Mr. 'I'homas took a pie<'e of 
rag soaked with kero�ene and appliEd it ro the tool durtng 
the hack stroke of the planer, with thll result that the tool 
rfltain3d its ke!mness much longer, thus agreeing with our 
own experiments, the cutting- spef'{l emnlo;vpd being in this 
flH.Re 14 feet per minute. 

KARBONY AND DISCORD WITH OPTICAL STUDIES. 

�Ke'fURK DELIVERED AT THE 8TBYEXM IN8TIT1:TB OF TECHNOLOO Y .  BY 
I'ROFERf'OK (!. F. BRACKETT. OP PRINeKTON. x • • l .  

In  tbe pre\'iouli lecture it  WitS tlhown that a l l  Ulu.tlt-r is  "n
dued with energ�· . Hydrogl'n will penetrate through a po
rou I cel! ; a ball HUllpended by a "tring will (,,ontinne to vi
brate for a long tim" wht'n Hpt in motion. The vibrationR of 
I Ods Itnd Htrings were illuHtrated in a variety )f waY!<l. 'fhe 
cessation of Hound in a vacuum waH shown by means of a bell 
under a receiver, and the ('Omlllction of sound through wood 
hy mutfting a music box and wnnooting it with an reolian 
harp hy llleallH of a wuoden rod. 

On th .. pretlent oceaHion, WI' Hha l l  cou"idt'r how th., vibra
tions thus studied may be utilized ill tba� most gloriou" of 
all artll, mURic If the Hame nut" is Hounded on a Ilute, a 
" iolin, and au aC:(lordeou, we instantly rel'.ogllize ro whicll in
IItrumput it. hplongs. By the same power the .. ar recognizHl 
in an adjoining roolll the voire of a friend ,vho haR returnlld 
after a long ahHence, although we have not yet seen his 
face. The impre!lHiou tll UH conve�,.,d is often so precise that 
we would he will illg to swear ro his identity in a court. '" e 
sell thlUI that. tonNI diffl'r, not only ill loudness and pitch, but 
also in quaJit,�· or cbaraetel·. The pitch of a sound by which 
it sounds high or low, acut.e or grave, is determined by the 
number of vihrationH in a t!econd which the Rounding body 
make!!. The loudness may be illustrated by means of a rod 
sec-ured at one end ; if we pull it lla('k only a little and ('aURe 
its end to describe a '  Hmall arc, it will not move with as 
much forre aK if we hend it back considerably and let. it fly 
wit-h great velocity. The qual ity of sounds is due t{) the 
manner of vibrating. Instead of fastening the rod at one 
end only, it might be fastened at both, and then the manner 
of vibrating would be different. In a stretched string there 
are present a great. many differeut vibrations, all of which 
combine to give us the impression of a musical note. \Vhen 
we look upon the rE'stless ocean, we perceive at the same 
t.ime huge billows !'lUrmounted by lesser waVt'B, and perhaps 
delicate ripplet.f\ crowning the whole;  in like mannl'r musical 
notes are made up of waves of various sizes. 

An organ pipe consists essentially of a fine edge plared in 
a. h:>le ; when the air passes over this Pdge a whistling sound 
like that of the wino is produclld ; but when a tube is placp,d 
o,-er it, this whistling is raised ro the dignity of a musical 
note h�' the vibration of the column of air contained in the 
t llb;). 'l'he same effect is produred by !!Ilbstituting a resona
tor of proper size for the tube ; a tlounding box developed a 
mel'e hint or ghost of the same sound. After having dis
sected an organ pipe in t.his way, another pipe already ad
justed was taken, and it watS shown that a second, higher 
Konnd could be produced in it by harder blowing. 

A tllning fork may be set in vibration with a bow in such 
a manner as ro emit no distinctly audible musical tone; whfon, 
however, it is held before the mouth, which is opened as 
though the experimenter were about to sing the correspond
ing note, the air in the mouth is set in vibration, and the 
note of the tuuing fork is plainly heard. The octa,'e of this 
note can be obtained in the same way. An organ tube, a re
sonator, or a sounding box, brought near the tuning fork, 
will answer the same purpose ; but they must beotuned to 
correspond to the fork, or, in other words, they must contain 
the proper volume of air. Of a number of resonators on 
the lecture table, only one responded to the tuning fork 
used. 

tralizp pach other and produc� nodal points. The modes of 
vibration are characterizPd by the position of these nodal 
points. 'With the same tubp, for E'xample, harder blowing 
will change the numbllr and the position of the nodal points. 
What we are accustomed to call the pure, sweet, simple tone 
of the organ is really nothing of the sort ; it is, in fact, a 
very c{)mplex form of yibration. To get a pure and simple 
note, we must take a tuning fork ; henre, by analyzing the 
compound notll of a musical instrument, WII ought to be able 
to recompof\e it, by combining a number of tuning forks reo 
presenting itR componpnts. 'fo illustrate this, the Ipcturpr i 
imitated a violoncello note by means of a series of tuning i 
forks. 

The difficulty in thiH exp"riment lies in ohtaining tl l" I 'l'O . .  
per relati VII intensities of the components. 

Fig. 1 .  

�"ig. 5. 

, " : ? � A third metholl of optical ... tudy is by the aid of manom .. -inlLf\�Mrv-rJ\0 rVv--v�l il llrL--flfn nMI11{Ir,Nlnlinllr-,n�r�1nnrli'.-JV1 /1f\1''''iW I tric flames. The vibrati?ns from the ins

.

tru�ent to be st�died U U - ' ! v U '  V ii . I/ V ' l i V '  ' H v ' V I  ' I V y. ' are made to act on a piece of membrane m contact with a 

�_n n fl  
5 :  4> . stream of illuminating gus feeding a jet. When the gas is 

J -u V V �vV��flf\j\J\rJ'liV'VtJ'--J1I\J\JV'l.-J'" "V1J1.J,-·,;1jl,Il • Fi . 6. 4 : S  ' g 

wJ ifVW'J\jlr Jlfiflfjlj\ffJl0rJV1JV'rtf'lJWif� lf1JV1fl['ill,J1J1{l!'JV1!'Jlr v1' JlfVV'J1. 
a : 4-

f\;-'11\f -'"'N /,[1f .--rJv':.r1'J\J' .-f'fV'.rf',f'�fW1{\J'�rJlr Af1J,/>[ljV-4'JV'�,nJIJ 
"'e are not by any meant! dependent on the ear alone for 

the IItudy of musical yihrationtl. They can be made apparent 
to the eye. If we att-ach a strip of paper or glass, covered 
with lampblack or any other fine powder, to one tuning fork 
and a bristle to anotber, we will ohtain a series of compound ! 
curves by drawing the latter slowly over the blackened sur· : 
fare. This curve I" II reflultant of the two vibration fl. In 
this way very intltl'uct-ive diagrams are produced with tuning ' 
forks whose vibrations ha,-e cE'rtain definite relations, I-Iu"h ; 
as those, for example, corresponding ro the ordinary musil'1l1 ' 
inrervals. In Fig. 1 ,  the ratio of 5 :  6 corresponds to a minor i 

Ilg. 2. 

3 : 5'. 
V"',J'-,f'iJ .... ,.J'-,./'i.J',J->J'l./iJW'l., "\J\..JVv'WV"Jw'V-vV l!'\j"LJ': 

5 :  B. 
�JW1rJltr 0W"lr-.f1v-ruv-J1J-J\f"VWV-J\r vWvY'i 

3 : �. ±  
J"""��U\j'-\j1.rJV�JIJ'--J1J-"f-.rJv""'.!, 

3 , 2. , 
JV\.j'U""-.J'lj�Wljl,JiJv-J ',.;'vv 1}.rJUl",:U�_.,J1JWV'w'l 

third ; 4 : ;;  1-1> Il lllajor third ; and :i :  4 to a fourth. III Fig. � i 
the ratio of a : i) iF! t.hat. of a sixth ; 5 :  8 of a minor sixth ; I 
and 3 :  2 of a fifth. Fig. :I !'xhibits the result of operating : 
with two forks whoHe vihrations d iffer more Klightly in nUlll- : 
ber. It represents thl' ll4'lIting thus prodlWl'd, with its alter- : 
nations of int,f<nRit�·. 

�� ; :tIL  U!l. � v\rvvVl/'''/'V'v.-r----.... ,-.. ,.,.,v'-.Af\/V,u'\JVVl!Vui}V'{I[lj\''''' ... 
, 

��J\I\/lr\Jvv\rv"\jvvV'VVtrtr'li\/'V . -' 
15 : is.  136.5 

;, !VVV .. , .. ---->./�J\nJ\/\rVVVVVlf',.rv---- - . 
Another way of studying these resultant "t:ibrations is by 

the aid of Tisley's pendulum, which consists of a marking 
point !l0 arranged as to obey the motion of two pendulums 
swinging at right angles to each other. A variety of effects 
is produced by lengthening and Khortening the pendulums 
and by varying the intensiti!'s of their motion. The result 
is a series of beautiful symmetrical curves repreHented in 
the I\Ccompanying I'ngravings. Fig. 4 repreRent!4 uniRon, 

Fii'. 4. 

lighted and the instrument !!ounde<l, the tremors of the mem
brane calis" the flame to vihrate up and down. On revolving 
a mirror before the flame, the motion,� of the latter are spread 
out in the form of 8errations differing with the tone. By 
haying a number of such flames and membrsnes in connec. 
rion with a serieH of reHtlilators, composite sounds may be 
allalyz!'d into their constituents. 

Fig. ; . 

By means of these and various other apparatus too nume· 
rous ro describe, even a deaf person eould thoroughly study 
musiea.l vibrations. Tbey enable I1S to hear, as it were, with 
our eyes. C. F. K 

. - --- . .. 41 • ..  
Electricity aM a Traotllmitter of' Po,ver. 

It is well known that the G ramme magneto-electric rna' 
chine, which transforms mechanical force into electricity, 
can also he employed in inversE' manner to transform electric· 
ity inro mechanical foree. The property may be utilized to 
transmit power over long distances. The motor of a factory, 
for example, could be connected with one machine so as to 

. rotate .the same and thul! generate a current. This current, 
carried oyer distances by cables, might be communicated to 
another Gramme macbine at the point where the powE'r is 
required. The second machine, by the current, would thus 
be caused to re,'olve, and the power would be utilized as 
necessary. 

If we close the upper end of an organ pipe, a much graver 
.ote is produced. The mode of vibration of the air has been 

where the vibratinr pendulums are of equal length. Fig. 
5 represents the octave, where one pendulum is twire the 
length of the other. Fig. 6 is the fourth, the ratio being 
three to four ; and Fig. 7 is the tifth. having the ratio of 2 to 

Of course, in this double operation, there is a loss ; but ac
cording to M. Magnon, who lIas investigated the subject ex
perimentally, this is even less than tskes place with any 
other mechanical disposition. If the waste of power 
equale.d that involved in transmission by wire rope, long 
belts, and like means, it appears that the new plan has suo 
perior advantages, in that it does away with a large amount 
of shafting, belting, etc., and besides allows of power being 
transmitted over much longer distallres than would be proo· 
ticable by such devires. The details of M. Magnon's experi -
menti!, are not given, so that we 8.l'e unable to review the 
data en which his opinion is blL8ed. 
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I.PROVED PONY PLA.NER. 
In our issue of October 31, 1874, we published an engra· 

ving of a novel machine in which an emery wheel was used 
for the first time for surfacing files and sadirons, finishing 
anvils, nuts, gibs, keys, slide valves, straps, crossheads, and, 
in short, for accomplishing the majorit.y of work llsually 
surfaced on the planer, milling machine, 
and shapero The mode of . operation con-
sisted in adjusting the object to bp 
surfaced in the chuck to proper eleva-
tion, when it was carried under the wheel. 
and at the same time the latter was 
drawn acrolils it. This motion continued 
until the table carried the work out of the 
action of the grinder. Then, by means 
of suitable mechanism, the operator slight. 
ly elevated the object and caused it to run 
back again under the wheel. Of this mao 
chine the invention herewith illustrated 
is a modification. The main difference iM 
that the planer bed, A, is made to slidt' 
to and fro on its ways by the action of the 
crank, B, the work being thus moved til 
and fro in the line of the emery wheel's 
revolution, while the wheel also hat! 1\ 
cross motion imparted to it by the crank , 
C. This new motion of t.he table correct" 
the inaccuracy retlulting from gradual dt'
crease in the wheel's diameter, there bt'
ing a perceptible wear in the wheel, so that 
it grinds II long Bat piece taper intltead of 
plane, when t.he work slowly pastles under 
it ; while, by this crank throw, the wholt' 
length of work is brought in contact with 
t.he wheel at each t.hrow. The chuck, n, 
rests on four springs, and risetl and fall" 
vertically in planed wayt4. E E are adj llHt 
able stops. When these tltops have bef!1l 
a�justed, and the wheel no longer cuts, tht' 
work must be plane. The springs force I 
the (chuck) work against the wheel, and 
yet act as safety appliances against over· 
friction and pressure. The whole table 
and bed has a vertical adjustment by the 
screw, F. Three belts are needed : one to 
the wheel mandrels, one to the suction 
fan, and one to the driver. The gears, G ,  being interchange. 
able, albw the proportion of speeds between the wheel sharts 
and the table to be altered in various ways. 

The machine stands 32 incht'R high, and is 2 feet. 8 
inches .each way. It will grind work 9 inches long by 5 
inches wide. It Is adapted to all small flat work, ef:!· 
peclally to dies of hardened steel and chilled iron, to parts 
of gun and pistol locks, sewing machine work, small levels, 
machine keys, locks, etc. Lastly, it is claimed that thous
ands of· small parts can, by this means, be finished to a gage 
with greater exactness than can be done in any other way. 
The remaining portions of the device are similar to those in 
the device first alluded to above. H is the driving pulley, 
and I is a small suct.ion blower used to draw away the dUllt 
from the machine. 

For further information, address the Tanitp Compan�· .• 

St.roudsburg, Pa. 
• • • • • 

UKBRELLA. SUPPORTER. 
Mrs. Eliza M. Arnold, of Houston, Texas, has invpnted a 

new parasol and umbrella supporter, of which w .. give 1\ 
perspective view, illustrating its use. 

A A are two rods, curved to fit upon the forward Bide of and 
pi.BB over the shoulders of the wearer. The lower ends of 
the rods, A A. are attached or hinged, as shown at aI, to an 

Jtitufifi t jmtritau. 
open metallic ring, B, of such a length as to pass around, or 
nearly around, the waist of the wearer, to be secured to a 
belt, E, buckled or clasped around the waist. The upper 
parts of the rods, A A, curve toward eac�other, have a coil 
formed in them to give them elasticity, and are bent up· 
ward ; they are connected with or are coiled to form a sock· 

NEWMAN'S PONY PLANER. 

et to rtlCeive the handle of the parasol or umbrella. 'fo the 
rods, A A, are attached straps, C C, to be passed around the 
arms or across the breast of the wearer, to keep the said rods 
in place. D D are elastic straps, which are attached to the 
fraIlle of the parasol or umbrella, the free ends of which 
are provided with loops or rings to catch upon buttons, ai, 
attached to the belt, E, so that by adjusting the straps, D, 
the parasol or umbrella may be tilted or inclined forwllrd or 
backward, or to either side, as circumstances may require. 
The device may be worn with the rods, A A, passing down 
in front of the shoulders, or in the rear of the shoulders, or 
one in front and the other in the rear of eit.her shoulder, as 
desired. 

.. .  It • 
A New Phasf! In Gold m:lnlnj(. 

�ince tIle discovery of gold in talco·slate a few monthH 
ago, and the active development of a mine of that. de!!eription 
in F.l Dorado county, by the Old Hickory Gold !\fining Com. 
pany, a great interest in that peculiar formation hat! been 
displayed by our miners, and we will therefore give a short 
description of the material and its constituents. 

Talco-slate, or the slaty formation of steatitfl, it! of 
primary period, and is generally found in large ledges and 
deposits in the slate range. It is ordinarily called soaptltone, 
and consisttl of silica 62 '6, magnesia 32'5, water 4'9. It is 
perfectly fireproof, and of the same class as asbestos ; and 
considering that its hardness is only two, to seven of q nutz, 
we dare say that the stamping or rather grinding of it can 
be done very easily. The company now developing the first 
mine of that description on this coast have 22 feet of a 
ledge, the assays of which run from $50 to $200 per tun ; 
and we are credibly informed that the ore, on account of its 
softness, will work by pan amalgamation with alkalines for 
*2.00 per tun. The sulphurets contained in the ore assay 
$329 per tun, and constitute about five per cent As the 
ledge is traceable for miles, we may shortly look for inter. 
esting developments in that quarter.-Mining and &ientiji" 
PretJB. 

.. . I t  • 
Ela.tlc Dammar Varnl.h Cor Photol{raph., etc. 

An elastic flexible varnish for paper, which may be applied 
without previously sizing the article, may be prepared as 
follows : Crush transparent and clear pieces of dammar into 
small grains ; introduce a convenient quantity-say forty 
grains-into a flask, pour on it about 6 ozs. of acetone, and 
expose the whole to a moderate temperature for about two 
weeks, frequently shaking. At the end of this time, pour off 
the clear saturated solution of dammar in acetone, and add, to 
every four parts of varnish, three parts of rather dense 
collodion ; the two solutions are mixed by agitation, the 
resuIt.ing liquid allowed to settle, and preserved in well 
closed phials. This varnish is applied by means of a soft 
heaver hair pencil, in vertical lines. At the first application 
it will appear as if the surface of th .. paper were covered with 
a thin white skin. As soon, however, as the varnish has 
become dry, it presents a clear shining surface. It should 
be applied in two or three layers. 

This varnish retains its gloss under all conditions of 
weather, and remains elastic ; the latter quality adapts it 
especially to topographical crayon drawings and maps, as 
well as to photographs.-PharmauutiBche8 OentrtJlJuJJ,k. 

Photo Portrait. with Borden. 

M. C. Quesnay, of Lille, France, gives the following for 
producing in one printing a portrait combined with a border 
in any design, and in the same or two different tints. In 
taking the portrait, the glass is first cleaned and treated with 
an ethereal solution of wax ; it is then collodionized, sensi. 

tized, and exposed in the usual manner. 
Upon the ground glass of the camera an 
oval is traced of the exact size the portrait 
is reqnired, and between the prepared plate 
and the shutter of the dark slide is fixed a 
mask, cut to the exact size of the oval up. 
on the focussing glatls. By this means the 
photograph is produced with a transparent 
border. After washing the negative, flow 
over it a fifteen grain solution of gelatin to 
the depth of about one twentieth of an 
i nch, and set it aside to dry in a place free 
from dust. When quite dry, it is coated 
with ordinary transfer collodion, and strips 
of paper are gummed upon the borders ; 
when the latter have become dry, the pelli. 
cular negative is detached from the glass 
I >y cutting round the edges with a sharp 
penknife. A second negative is then pro· 
duc:ed of the object or surface intended to 
� used as t.he ground for the border, a 
lIlal!k being employed in such a manner as 
to leave a transparent. opening in the cen· 
t.er, the exact size of the portrait previous. 
Iy produced ; t.he two negatives are then 
superimposed and printed from in the or· 
(linary manner. If the back ground or bor· 
der be required in a differflnt tint, the print, 
upon removal from the frame, must be 
washed thoroughly to remove free silver. 
With a brush dipped in Holution of hypo. 
Hulphite of Roda, go carefully over th" 
portion repretlenting the border. and again 
wash thoroughly. Aft.er toning, the por 
trait. will have tIle mlUal purple or violet. 
brown tone, while t.he border will be repre
"en ted by a sepia tint. This plan may be 
modified by cutting out. the portrait from 
the pellicular negative, and gumming it, 
together with an open mask representing 

the pattern of the border, upon a piece of glass or mica, and 
proceeding as in the former catle. 

.. 4 . �  .. 
CHAFFIN'S Dl:PROVED HAY FORK. 

Mr. David S. Chaffin, of Vinton, Iowa, has patolnt.ed through 
the Scientific American Patent Agency (April 25, 1876) the 
new gra!lpling fork represented in tI,e annexed engraving. 
The apparatus is adapted for handling hay, manure, and 
like materials by horse power. It also may be employed 
for removing stones, etc. , from the bottoms of shallow 
ponds, and will find various ot.her convenient ut.ilizations 
about a farm. 

The curved tines, A, are pivoted to each other, and upon 
their upper ends are formed rigid bails. To the ends of thfl 
pivot bolt is pivoted a clevitl, D, to which the hoisting rope 
is att.ac.hed, atl shown. To the bail" of the arms are cor.nec
ted the pivoted levertl, F, the lower end of one of which ill 
slotted to admit. of the passage t.hrough of the other. Tbe 
inner lever has several notches forme'! in it to receive the 
pivot bolt, so lhat the fork may be locked with the points of 
the tines close tog",ther or at any dist.ance apart. The levers, 
F, are g�verned by ropes, H. By this construction, the weight. 
of t.he fork and load is entil'E'ly supported by the clevis, D, 
so t.111\t the levers may be eaHily operllted by the trip rope to 

cause the discharge. In handling mud and other fine sub
stances, the plates, J, are easily attached to the tines, and act 
as shovels. 
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VABI01JS SPECIES 01' AXT LIONS. limbs folded upon its breast. When ready to assume the 

The neuroptera are an order of insects known by the pos- perfect state, it uses its mandibles, which are quite unlike 
session of four equal-sized membranous wings, divided into those of the larva, to gnaw a hole through the cocoon, and 
a great II,umber of little cells, technically called areolets. pushes itself partly through the aperture in which it leaves 
The mouth is furnished with transversely movable jaws, and its pupa skin. The abdomen then extends to nearly three 
the females do not possess 8 strong or a valved ovipositor. In times its previous length ; and the perfect insect closely re
this order are comprised the dragon flies, May flies, termites, sembles the dragon fly, save that thA wings are lighter, soft.
lace wings, and lastly, the very curious insects which form er, and broader. 
t.he subject of our engraving herewith given, the ant lion. Various species of the perfect ant lion are represented in 
The interesting period of the life of these creatures occur!! the engraving, for which we are indebted to La, Nl1lnre. 
during their larval state. They then appear as represented Nos. 1 and 1a ill the acanthlacilil occitan'iea , tiuring 
at 4 a in the illustration. The !!hape it! ovoid, color a red- flight and in repose. It is of a reddiljh brown color, marked 
dish gray, and the body is covered with down. They re!!emble with black linel!. Its larva, larger than tho!!e of the ordin
flattened maggots with rather long legs and very large jaws, ary species of ant lion, are also lighter in color; and instead 
the legs being apparently uselAsII 1111 Ol'l{aml of progrBllldon, I of digging II pit they back into t,he lIand for II Mllort distance, 
all movements being made by 
the abdomen. It is on account 
of this inability to pursue and 
capture its prey, which ill 
wholly cO¥1posed of living in
sects, that Nature has pro
vided the in!!ect with instinct 
to resort to strategic means to 
bring its victim withi n its 
clutches. 

It is common to find in san
dy fields of the old world small 
cavities, varying in diameter 
from on('l t.enth of an inch to 
two and a half inches in di· 
Ilmetcr, and about three quar· 
ters deep as wide. Theile art' 
the pit falls (se('l engraving at 
4b) made by the ant lion. and 
closer examination will show 
t.he claws of the insect protru 
ding, as it lies in ambush, 
buried in the sand. To makA 
these hollows, the creature 
selects a locality where there 
is fine sand. It begins 0PA
rations by bending down th" 
extrem�tyof its body and then 
pushing or rather dragging
itself backwards by the aH
sistance of its hind legs, but 
more particularly by the aid 
of the deflexed ('Ixtremity of 
its body ; it  gradually insinu
ates itself into and beneath 
the sand. constantly throwing 
off the particles which fallH 
upon it or which it shovels 
with it!! jaws or legs upon its 
head, by suddenly jerking 
them to the rear. It works in 
a !!piral , commencing at th,' 
outer circumference of its ca
vity and gradually diminish
ing th('l diameter of its path 
until the c:mical pit is fonned. 
Should a pebble be enCOUD · 
t·ered t,he insect insinuateH its 
head beneath it and labor!! 
until it gets the obstacle fair· 
ly balanced on its back. Then 
it, attempts to climb up the 
slope it has hollowed with its 
load, often unsuccessfully, for 
t,he stone easily loses equili
brium and rolls down to the 
bottom. But the ant lion is 
obstinately pertinacious and a 
marvel of patience besides, so 
that the effort is repeated 
again and again until tIle stone 
is finally thrown clear of the 
pit. Its trap constructed to 
its liking, the larva buries it
self as already stated, spreads 
its jaws, and waits. Any in
sect, whether caterpillar, ant, 
spider, or fly, serves as food. 
so long as it is living and ac-
tive. Dead insects the ant lion 
rejects and tosses out of its hole in disdain. It ilS rarely 
that any crawling insect escapes from the pit after once 
entering it ; its efforts to climb out are fruitless, for the 
particles of sand roll beneath its feet, and it gradually slides 
down to the bottom and into the jaws of the watcher. 
Should the victim, however, attempt to stop its downward 
progress by thrusting its claws into the sand, the ant lion 
converts its head into a catapult and throws up sand, which 
deepens its hole and renders the side steeper, and also covers 
the unfortunate insect with a shower of particles by which 
it is compelled to let go its hold. The instant the ant lion 
grasps its prey, its ferocity redoubles. Neither wasp nor bee 
can offer any successful resistance, for their captor dashes 
its prey again and again to the ground, and shakes it in its 
terrible pincers untU it becomes stupefied and motionless. 
Then the larva quietly devours it. 

Previous to assuming the pupa state, the larva fonns a 
�lobular cocoon (5 and 6 in the engraving) of less than half 
an inch in diameter, of fine sand, glued with silken thread 
spun from a slender telescopic spinneret, placed at the ex' 
tremity of the body. The pupa is small and lies with its 

ANT LIONS. 

thus concealing themselves, so as to seize pas!!ing prey. 
Nos. 2 and 2 a represent the 1n;lfl'rneleon formicarius, the 
true pit-digging ant lion. No. 4 is another species known as 
myrrneleon formica1ynx. No. 3 is the pal pares lwelluloides, 
the larva of which takes its prey in the same manner as t,hat 
of the acanthacli8i8. 

. 11 1 _  
All Agricultural Application of' ParaJlln 011. 

A correspondent of the Dunfermline Jottrnal tells us that 
he has tried a number of experiments, extending over a 
course of years, which satisfy him that paraffin oil is some
thing more than a substiiute for the best guano. His gar
den having been overrun with rats and mice, he had to sow 
double quantity of peas and beans, and sometimes to sow 
these twice over. Last year he sowed 22 Ibs. of beans and 6 
Ibs. of peas without any manure, t ut he previously soaked 
the seeds for a short time in paraffin oil. None were touched; 
every pea and bean germinated, and the crop was enonnous. 
Fonnerly his onions were annually attacked by maggots, 
and his turnips by flies ; but during the last eight years he 
watered between the roWII with· a mixtnre of 2 ozs. of paraf-

39 
fin oil with 6 gallons of water. Both maggots and flies im
medi ltely disappeared, and the crop became exceeding large 
and fine. He recommends that seeds of all kinds should be 
sprinkled with the oil before sowing, or that a certain por
tion of paraffin oil should be poured over dry earth or sand, 
and this prepared earth should be sown as guano. He be
lieves that such earth is a powerful manure as well as a 
remedy for wire wonn, grub, and all garden, field, and vin
ery pests. He states that grain sprinkled with the oil is 
quite safe fr01l1 all birds as well as. insect vermin. For 
watering green vegetal)les, he recommends a mixture of 2-
wlneglassfuls of paraffin oil and 6 gallons of rainwater, and 
statetl that this will do no injury to the plants, but that thf' 
growth succeeding itt! application is something wonderful, 
lI·nd tIl lit· onionI' Itnd (·" TTOt." tlhould be watered with this 

when one inch long. Being a 
Scotchman, he concludes by 
adding that a glassful of whis
ky added to the oil makes it 
mor('l agreeable to the water, 
and enablAs it to mix more 
readily. 

We have not yet had an op
portunity of repeating these ex·· 
periments, but hope to do so, 
and in the meantime recom
mend them to the consideratioll 
t.hose of ,Illr readerl' who are 
doing bUHines8 in agricultural 
dh,tricts. When farmers come 
t{) lSeek shopkeepers for their 
cU!ltomary supplies of oil , can· 
dIes, etc. , thrse experiment!! 
Illay be mentioned, and the 
farmer induced to repeat them. 
No hann would be done even if 
t,hey fail, as the seed would 
not be injured . If they sue· 
caed only partially, both shop
keeper and farmer will gain
one by saving his seed, th('l 
other by finding customers for 
respectable quantities of par
affin oil, as snch an application 
as this, on a practical scale, 
will demand large supplies. 
We fear, however, that on one 
point the correspondent of our 
contemporary has been more or 
less (probably more) self-delu
ded. We allude to the great 
manurial value of paraffin oil. 
Now we know that paraffin oil 
is simply a hydrocarbon, and 
that mere carbon and hydrogen 
are not the elements which are 
thus demanded. Therefore we 
must renounce all that the ela
borate and careful investiga
tio;'s of Liebig and his able 
compeers and successors hav('l 
t,aught us, in order to accept. 
t,he conclusions of the Dun
fAnuline experimenter. 

The other use af paraffin oil, 
namely, that of protecting seed 
and young plants from birds 
Itnd vennin, is quite free from 
any such theoretical objection. 
On the contrary, it recom
mend!! itself, as the hydrocar
bons are more or less potent 
in repelling vermin. Paraffin 
oil is chemically inert, and will 
not damage the seed ; but if 
its flavor or the odor of its va
por is 8ufficiently decided to 
drive away the creatures that 
do such serious damage, it will 
be a farmer's friend indeed, 
and will thereby be sufficient
ly r�commended without pre
tending to any miraculous ma-
nurial value. To test it fairly, 
a portion of a field should be 

sown with the prepared !leed, and further fortified by sprink
ling it with the dry earth or Hand which-to coin a tenn 
-has b('len parllffined, while the other half of the same field 
is planted in the usual way, both halvel! having been equal
ly dressed with ordinary manure. If the paraffin repels the 
venuin, the unprotected half will probably be rather worse 
than usual, as it would become an asylum for the refugees, 
and thus the contrast between the two halveH would be in
structively hightenAd.-Tlte London G'rocp,r. 

Rhubarb. 

Lieutenant (�lonel Prejevalsky, the Russian traveler who 
recently performed a journey into the interior of Mongolia, 
refers to the medicinal rhubarb grown in that province, 
whence it finds its way all over the world. He �ves a full 
description of the plant, the soil in which it grows, the time 
and manner of gathering it, and the trade itself in rhubarb. 
It costs on the spot 2 or 3 cents per lb., and in the town of 
Si-ning, the chief market for rhubarb, 12 cents per lb. It ill 
the opinion of Colonel Prejevalsky that there would be no 
difficulty in cultivating and acclimatizing it in Siberia. 
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ICE lUCBIlfERY, 
As an appropriate subject for the present hot weather, we 

sele t from Mr. E. H. Knight's " Mechanical Dictionary,"* 
the annexed engravings and followIng description of ice ma
chinery. The apparatus illustrated depends upon the va
porization of water, ether. ammonia, benzole, etc., which, in 
assuming the vaporolls form, change sensible heat into la
tent, extracting it from the reservoir of water, the contents 
of which are thereby congealed. 

The Parisian restau'rants have decanterN (cfLrajiJ1U!j1'uppea) 
filled with water frozen by placing them in shallow tanks of 
Ilea water, each of which is provided with a copper reser
voir connected with a receiver filled with ether. The air is 
exhausted from the reservoirs hy an air pump worked by 
Nteam: vaporizing the ether and reducing the temperature of 
the sea water and that in the decanters below the freezing 
point. The water in the decanters usually remains liquid 
until stirred with a glass rod, when it immediately c.ongeals. 

Ed mond Carre's sulphuric add free?
ing appar�tuR is upon this principle 

Ititufifit �mtri tau. 
rises in a sinuous course alternately around the edge of one 
tray and through a central hole in the next, and so on. This 
condenses and carri!'s back the watery vapor which accom
panies the gas. 

The gas passes by tube, i, to the liqu!'fier, j, pat!t!illg through 
a box, k, and a Keries of zigzag and spiral tubes in a bath of 
cold wat!'r conRtantly renewed from ref!ervoir, It, which also 
supplieR other parts of the apparatus. The tubes terminatt
in another box, k', and the ammonia is b�- this time in a li
quid state under the prllssure of 10 atmospheres, which is 
constantly maintained in the boiler. In the liquid state the 
ammonia passes by the pipe, l, to the etHux regulator, m, 
which if! the dividing barrier between the part of the ma
chine in which a regular pressure of 10 atmollpheres is main
tained and the following part where the pressure does not 
exceed 1 t atmospheres. The regulat.ing devic.� ill a floating 
cup which opens or closes a hole of influx. 

The liquid paH!lIJS from the regulator. '1/1 .. by pipe, 'n, to the 

Fig. 1 .  

h as  been brought from the bottom of the boiler, a ,  and par
tially fills the cylinder, u. From this water the ammonia 
has been nearly exhausted, and it therefore greedily absorhs 
the gas ejected into It by pipe, t. On the left of vel:!
sel 'II, is a water level indicator. Within the vessel, .//., is a 
worm which receives water by pipe, a', from the eleva
ted reservoir, It ;  after passing to the bottom of the spiral , 
the pipe curves upward and then (marked b) descends nearl�' 
to the bottom of the vessel, 1/, where it diHcharges. 

The water from the boiler, (I" passes hy pipes, '(0 1r, to the 
coolers, x 1/, before reaching the vessel, ·It, where it re-ab
�orbs ammonia. Between the boiler, (/ , and the vessel, '// , 
the water is cooled so as to fit it for abRorbing gat! more free
ly. The prf'SIIure in the boiler il:l IlUtHcient. t.o expel it when 
the lltopcock, 'Il', is opened. The veHsel ,  a', is formed of two 
concentric cylinders, between whic·h are two Hpiral tube .. 
formed of the pipe, 10, continued, nnd these s pirals nre im
mersed in a l iquid which fills the annular space between the 

cylinders, nnd iii the reconstitut.ed ammo

(shown at 1 ,  Fig. 1), and is also ulied to F====�'ii""'==============""-"""""""""'===========9 niacal solution on itt! way from the ILb
/lorber, 1/·, to the boiler, Il. }4'rom J', the 
water in the spiral is eonYl'yed ill the 
pipe, '(�, Riill l'�mtinued il l  a �ingle "pi rltl 
ascending in the Yessel , ll, nlld oontin ued 

further In a pipe, 'fl), nlong8ide of th,· 1Ll>
Harber, '/1, into WhlCh it  diRcharges into "
sieve. ·t, nnd frolll which it descend" ill 
a shower. 

make the ClI1'({f(ms jmp-pex so fre1luently 
lIeen in Paris. It conflistfl of a large \'efl
>leI, reliembling the boiler of a steam en 
Kine, whicll iH det-lignoo to I!ontain the 
"oneentrnted Hulphurit� add ; uf an air 
pUIllP wi th tube conm>d.ionR til Iw adap
ted to the wide mouth!! of the ,,(/.,.(�t(J/l/I. 
and of a mechanism hy which the lever 
I)f the air pump is made to keel' t.he acid 
in I'..ontinunl agitation. The great vo
lume of the al'id renden; the 10RI:! of ab
sorptive v"wer hy dilution wry slow. 
and the constant agitation preventfl the 
formation of n f<upcrficial dilute f1tratulIl, 
which would i nterfere matAriall�' with 
the success. 

In 1, Fig. 1 , a i". th e rl'servoir of sulph u 
r i e  IIci d ;  j, a (;(1,rf"tO/l, o f  water (,nnned-ed 
hy the t.nhe, 1', wiU. the apparatllt!, anrl 

having 8 st.opcock at l. ]I iR tht' harrel 
of the pump, and h it-!l 1 1l\'l'r, whi c.h alRo 

agitat,es the OIIcillator. ".hown in rlott4"rl 
lines. 

Ferdinand CarrtJ's intermittent appllra 
hiS, 2. Fig. I, hat! a boiler containing the 
Itmmonia, connecting by t.he pipe, /' 1', 
with the refrigerator, t, which has a wllll 
in which is a pan containing the water, 
Z, to be frozen. The hoiler, k, is placed 
over a portable furnace, and the appara
tU!! purged of air, which iH driven by 
the eYoh-ed gas out at the stopcock, m ,  
Tlli!! being closed, and the refrigerator 
immersed in a tank of cool water. the 
temperature of the a1l ua ummonia h; 
raised to 2300 or 24()° Fah. , at which 
heat the ammonia is expelled and it< eon 
densed in a liquid form in the refrige
rator, t .  The boiler, k, being now re
moved from the furnace and placed in 
the water bath, the temperature of the 
water in the boiler will fall and the pow
er of the water to dit!sol ye ammonia will  
be restored_ The gas will Ilf' rapidly 

Fig. 2. 

/) ��-�----.. -� .F'erdinand Oa:rre's U·Oontinuot4S" Ice··Jnaking ..Apparatus. 

re-dissolved, re:iudng the pres�ure, at! the liquid Itlllmonia 
will evaporate with eorret!ponding rapidity, drawing for its 
latent heat upon the sensible heat of the water to be frozen. 
The result will be the complet.e e,-aporation of the liquefied 
ammonia and the restoration of an aqueoull solution, in the 
llOilel', of the original strength. Between the ice pan and 
t!J.e well iR a body of alcohol, which will not freeze, but will 
act as a. conductor. During I,he refrigeration, the vessel, t, 
has a non-conducting envelope. 

Ferdinand Carre's continuous procet!B, shown in the three 
other views in Fig. I, depends also for its etHcacy upon the eva
porat.ion of liq uid ammonia. a is the boiler, exposed to the 
be:Lt. of the furnace, b ; ,: is an indicator to show the level of 
t.he l iquid ; i is a tube conducting gas to the liquefier, j ; the 
vert:cJ,1 pipe above t,he branch, i, leads to a safety valve, and 
any escaping gas passes by pipe, c, to the water tank, t', 
where it is absorbed. j is a tube which brings back to the 
boiler saturated solution of ammonia from the absorbing 
apparatus, 'U 'II ; this solution passes downward; trickling 
through the perforate� trays, g, whjle the ascending gas 
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dil!tributor, p, the pive, 11, being wound spirally around the 
tube, t, through which the vaporized ammonia is returning 
from the refrigerator, q q , the vapors serving to reduce the 
temperature of the liquid i n n before it reachef! the refrige
rator. 

The refrigerator itt!elf consistt! of a number of zigzag or 
spiral tubes-in the apparatus here represented, six in all
immersed in a tank constructed of non-conducting flub
stances. Each one of the six zigzags receives an equal sup
ply of the liquid ammonia from the distributor. The small 
tubes conveying this tlUpply are shown at p. The vessels, r, 
to be refrigerated are sustained on a carriage, which is slid 
back and forth by the same power that. works the pump, g', 
by which the re-saturated solution of ammonia is returned 
t� the boiler_ The space in the tank surrounding the zig
zags and the water \"essels, r, is filled with an uncongelable 
liquid, such as alcohol or a solution of chloridl' of calcium. 
The ammonia in the zigzags, q, discharges in a vaporized 
form into the collector. s, and passes through the tube, t, to 
the cyIiJider, 'U, where it extends nearly to the bottom of 
the V1l88el, and there discharges the gas into the water which 

The exhlLuNted "ol ution frolll the 1�)i 1er, 
" , flows freely, at! has l�en t!nid, from 
the hoiler, by pipe, '/(1, to the ItbllOrbl'r, 
II, l)assing the I'..oolers, :r 1/, 1\11 deReriile<i ; 
but it requireR some power to fore,' the 
reconHtituted solution ha(,k from thll ILh
Horber, ?t, . throUg'l the pipe, t, to the 
boiler. ThiH power ifl a pump, .q' ,  dri 
Yen by a steam engine (lr other HI(IIJlr, 
nnd taking the saturated Hol ution From 
dlA ahflol ber by pipe. h', and diHcharj{
ing il. by pipe, i', illto the vessel , .,'. 
whem:e it plISses by piPf'. j, to the dll)l'" 
ItllO'-e the boiler, Itt! described preVi(111�
Iy. Gat! finding its wILy into the pUIlIP 
is discharged into the upper part of I, . 
e." is a pipe leading to the envelop
ing tube, o. whence water iH conduete<l 
by j' for the ulle of ice vesllels, '1'. A" 
the water pas@es through II it if! cool ed 
by the at!Cending vapon; of ammonial_ 

In starting the machine, it  is first 
hlown through to exp .. 1 t.he air. The 1tiJ
e!leaping from the ve"sel, 'II, passes hy 
pipe, r" to the purger, d, and Illl.f!seK be
neath the f!urface of the water therein. 
which retainR any es(�apillg anlllloniR.  

Fig. 2 is an 
ICIt: PI.A NI!: 

for !lhaving off fragmentH uf h-e for 0:001 -
ing drinkl!. It c..onsistH t!imply of a coupl .. 
of plane knives inserted in a hoard, over 
which the ice is drawn. The Rha\'inw; 
fall through the apertures IJIlside the 
hlades and into the Ye!!sel placed below 
for their reception. An interesting de
vice, which we may here add, since it iI; 
connected with the subject of ice, it! an 

ICE LOCOMOTIVE 

01' traction engine, for running on iet' 
(l<'ig. 3). It wat! constructed b�- the 
:Messrs. Neilson, of Glasgow _ Scotland, 
and employed for carrying paflsen!!er� 

Fig. 3_ 

and freight between St. Petersburg and Crontltlldt, H u�",ia _ 
It haS two driving wheels, each 1; feet in diameter and Htud 
ded \\;th spike!!. The front part restt! on a sledge, which 
is s\\;veled and may be turned by the wheel wllich has all 
endlelis !!crew, working a pinion that turnH a segment raek 
attached to the sledge body. The cylinder!! are 10 inehef< i n  
diameter and o f  2 2  inches stroke. The weight o f  I.he engine 
is 12 tllns, and it is said to ha\'e attailled a Hpeed of 1 8  mi le� 
per hour on the ice. 

It II • •  
Jllneral Manurea Cor Potato Blight, 

J ust now, when chemical fertilizers are creating so llludl 
attention, it is of inrorest to note that Mr. Charltll! T. JIa�-
ward, of England, as we learn from the Journal oj' HQr
tir.ultu·l't, bas apparently succeeded in pre'-Ilntillg potato 
blight, by supplying the mineral elements of potato pill-nt 
food to his garden, which had previously been well dressed 
with nitrogenous manures. He claims to have secured a 
better crop, the tubers more even in size,_ smooth skinned, 
and free ff01J'. diltease ; while the market gardeners about 
him suflered .J .... vy 106_ from the potat., diltease. 
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J citutifit )meritau. 
Cellulose. NEW AGRICULTURAL INVENTIONS. 

Dr. Mitseherlich, of Darmstadt, lias devised a method of IJIIPROVED AXJMAI. TRAP. 
making paper stock (eellnlose) from wood by a chemical pro· Wtlliam Wallace, Tarrytown, N. Y.-The stationary and mova-
ee3S. which differs somewhat from those previously in use. ble jaws arc pivoted together, and extend above the pivot a sul
'fhe chiE'f peculiarity of this process, which is in use already table distance to be closed quickly by a strong string. The sta
in Prussia and Saxony, says the Hesse Ge1rerbeblatt, consists tlonary jaw has an extension forming a stake, by which the trap 

may be set up in the ground ; also an arm on which the trip for i n this, that the incrusting substance of the wood is not de. setting and springing the trap is pivoted. The other jaw ha� a 
st.royed , but only separat.ed from the cel lulose, and eventually oatch for hooking the trip. A lever, on the upper end of which 
re1l(lered Rolu1Jle. the trip is formed, extends downward to the pOint where the jaws 

I II I h i !'  prOCell!!, it is not lleC">lSU ry to ('ut thl' wood up VAry are to gripe the animal, and carries a yoke to be set in the runway, 
fine . II �  ill the Sinclair proce!'s, hut only to split it up like so as to be moved by the animals In nttempting to pass under It. 
ordinary firewood for It parlor stove. A chemically prepared COVEn FOR TJIRASJII:I'Cl �IACJlIXE TUMBLING 11 0m'. 
solution of lime is boiled for six hours with the wood under William R. Wilcox, Sterling Center, Minn.-This cover for the 
a pressure of 3 at.mospheres. A fter the boiling, a portion of tumbling rods of thrashing machines will allow the knuckle jOint 

to be oiled without removing the cover. the incrusting material is found dissolved in the liquor, and 
part of it in the porAs of the wood, from whit�h it is extracted UIPUOVED LAND ROLT,EU. 

Fredus n. Hadley, Monterey, 1Il.-This consists of an Improved hy a suitubll' sq ueE'zing apparatus. land roller, made hollow, and provided with ribs or !langes npon If it is dmlired t.o make n very valuable paper stock, which the Inner surface of its shell and th e heavy inner cylinder. 
Rhall be as whitE' us possible without bleaching, they only 

IJIIPROYED GUAIN SEPAIIATOIt. employ whit!' wood as free from rosin as possihle, lik£' pop- David E. }'isher, Patterson, Oh;o.-I'or opE'ratlng 01' shaking the 
1 ur, l inden , etc. These kinds of wood are not decolorized screen �hne, a differentially rlhhed and £'c('entrlcHI1�' monnted re
any farther in this prOCI'SS, and thp ulhuminoid and gummy yolvllllt cam Is employed. 
substances ar£' mostl y dissolv£'d. The Huccess of t.his pro· IMI'HO" ED WEANING BI'I'. 
cess depends less on t.ile pressu re du ring l,oiling than on t.he Philip Heak, 'foledo, 10wa.-- -'l'hls consists In the hollow bit hav-
tl'mpAraturE', whic11 must not pxceed 248" FaIt. Ing a V bend formed In its middle part,and pl'rforated with a num-

'rh£' nR(, of ouk wood for !,alwr Iltodt offers one auva n. bel' of holes, and pro \'idcd with the ligld al·IllS. The rigid attach

nwnt of t h e  arms prev ents thl' 1);t from turning In th(' animal 's t.ag'l', namely, t.hnt. tit  .. tan nin contai ned ill it iH obtained aH mouth and getting into � l Ieh It position a.� lIot to b£' l'!feetln'. 
.l hy-product , and tlw Hol ution t.h us o bt.ained can be very . 

. h' IMPRO," Fm PI,OW.  
Profitably f·mplo.\,E'd for wnnin!! .  as "xperimentH m t IS  - �  Hobert Ca!!8ldy, ThOllla� H. Lam b, und Chauncey I,. V"ughltn, 
,lirection ha\'E' ab llndnntl�' proved . 'fhe Holution which rllns Beloit, Kan.-ThI8 !mprovetl plow is without side draft, and of 
off from the wood , or I'xpl'esHed from it,  in this new process, lighter draft t.han ordinary plows. and may be readily adjusted to 
is alrend.v so c())J( ·pnt.l'Iltpd t.hat I'vul'oration Heem,,; Huperllll- run deeper 01' shallower In the ground, and to take more or less 
ous. and is only uJi(lertaken wlwn 1\ very concentrated solll. land, as may \", desired. The plowshare Is of speelal form, and has 
tion of' tannit' 'I\cid iH  I'l'q nil'l'd E'i l her for transportation or the cutting edge at right angles with the land slide. It Is ('omblned 

with a slottl'd standard, cun'ed Inwardly to bring t.h" plow bnam for keeping', 'J'he otlWI' chemieal s  ,'ontuined in the lye are nearly over thA center of the share. 
in no way a hindrance t�) tlH't, aIm ing process, but rather aid 

I MPUOVED W IlEEI, l'I ,O \\' .  
i t .  ExperimentR show that. hides prepul'l'd in the usual WtIliam A. Hu ddick, Carthago, Mo.-This :mpl'uvement consists 
manner, when simpl�- la id in th i s l i q uor, were perfectly of an A. framc mouuted on the plow beom transversely with a cas
t.anned in ten days. tel' wheel on the apcx of the frame, to run on the land. '\'here Is a 
====================:.:-.===-=== I lal'ger wheel at the end of one of the bars of the frllme, and a I tongue connected with the base ef the frame. Wheels arc con-

NEW BOOKS AND PtrnLICATIONS. trlved for raising and lowering at ,vill to adjust the plow for fur-
THE .ANnES AND TnE A!lU.ZONS, or Across the Continent of South rows of different. dp.pths, and for carrying the plow abov" the 

A merica. By Professor .Tam(ls Orton. Third Edltlon, revised, I grOlmd. 
and enlarged, with Map8 and Jllllst·rat.lon�. New York etty : IMPROVED PLOW. 
Harper & Brothers. . David H. Jarrard, Talladega, Ala.-Thi� plow Is so constru(.'i;ed 

In 1867, l'rofes.or Orl.on .�t oul. on hi. fl l'sl Jouroev ''''I·',." Equatorial !;outh that the plow standard may be adjusted to give any desired pitch 
,\merlclL and Ihe rct:ord of his tran- I .  Is embodied In the first. edition of t.he to the plow, and may he held securely in place when adju�ted, and 
prescnt work . In IH7;1. he made R .e,·olld expedition. a nd os,'heated tbe which will support the wlnll' of the plow plnte to pr(went it from .. \ mazom� from Pa.ra to Yurim[l�u8s . t.hene(� OVC1' the Andl�M t.n the Pact tic being bent or broken. 
(�(JaRt and down t.o LimB. The main obJect.s of the journey were Mclentf fl c ,  

and t h e y  Inclnded • specia l .tudy of tbe )Iara fion region . o f  wblch l ittle has I IMI'UO\'ED 110WING )IAI.'IlINE. 

h ltberto been known. hesldes tbe collection of facti! illustrating the eom- I Charles B. Mart.yn, Waupun, Wis.-This Improves the constl'UC
m erclal r OHource. BDd po •• lhlllties of the Vall ey of t h,· Amazon. .  We need tion of reapers and mowers In such It way as to convert the loug 
hardly. .ay that Professor Orton haH at'compllshed his t .. sk thoroughly and and unequal stroke of the connecting bar Into two short and ('qual 
well, for our readers aI''' already familiar wl l h portions of bls jourD.,y strokes of the .Iekle wlt.h a motion of uniform velOCity. 
through the IIdmlrabl. l etters whleh be forwarded to the SClEN" IFIC AMIIRI-

• • • . • •  

• 

CAN from lDaDY I nte"'stlng pOints along hi. rolll,e. TboHe who bave read I ' 
, " 

UIPRO' ED B�TTER " ORKEU� 
. '  

rhl·St· f •• elnatlng reclUl ls. aDd desire to kllow mOl'c of tbe Htrange r.gl on , Charles PI� et, Hempstead, N. Y.-ThIR invention e()nslst� of a 
which they deserlhe, will gladly welcome tb" pres" nt "ulume, ID wh os" copl- II concave dish with raiSl'd center, to which a swinging lever, of a 
"US pages detailS,  nece •• al'lIy ll"bl"c"lated In the nl'w'papers, arc pr"sented shape corresponding to the dish, Is swiveled. Thl. Is to be workerl 
In full . The Illustrations are exe,'lIent alld 1ll,'Ishly supplied . By them, and I nil arollnd the dish for cutting up the butter. 
to�ct her with the two large maps ndd£' d .  the 1'l'ad('l' ('an not fnil to realize I 
the journey so luridly rlc.crlhed hy the 8utb or . I IMPIlOVED GUAIN llEADEH . 

========================== I Chal'lcs K. Myers and .Tohn W. Irwin, Pekin, lIl., 1Il!SignOl'>! to 
s · ld Myers nnd Peter Weyrick, S1 me place.-'l'he object here Is to �tttnt �mtritau and �O'rtigu �attntt'. i improve the construction of grain headers, so that the reel may 

NEW WOODWORKING AND ROUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED DUMPING CAR. 

I be moved farther from and closer to the cntter bar automatically 
as the entter bar Is raised or lowered to opel'llte upon taller or 
shorter grain. The dcvlee Includes five new mechanical cnnst.rue

tlons. 
4 � . .  .. -.-----

NEW TEXTILE lIIACRINERY. 
David Manuel, Iteadville, assignor to himself and Ezra G. Per

kins, Hydc Park, Mass.-Thls consists of a body suppnrted on rock- i 
ers, which work on rocker bcds mounted on the per('h of the ear, I and having links 80 connected with the rockers as to allow them to lI ECrI A N I KM �'OR OP};UATINn TAKE-l:P ROJ.I,ER � .'OR K N IT-

work freely,and at the same time keep them on the rocker bed; and I 'f ING MACUINES. 
It also consists of a contrh'ancc of the brakes to swing together . Ira Tompkins and Albert Tompkins, Troy, N. Y.-Thls consists with the wheelR. i of the tension spring employed to regulate the tension of the cloth 

UIPROVED STENCU 'fIUl'. I interposed between the crank rod and the rod for working the 
Edward F. Hntchlns, Toronto, Canada.-In order to so Improve take-up pawl lever. It Is so arrangcd that when the machine does 

the metallic stench trap In common use that the bursting of the not deliver cloth for any reason, as when not making stitches, the 
same by freezing Is avoided, and that the detaching of the trap for spring will compress and allow the crank rod to work Its regular 
cleaning or melting the ice may be readily accomplished, this In- course, while the pawl lever will be held by the tension of the cloth 
ventor proposes a stench trap �ade of an olaettc mllterlal, con nee- I until the cloth Is delivered from the mllchine again. 
ted in a detachable manner to the pipes. 

II IMPROVED SELVAGE G'C.um FOR LOOMS. 
IMPROVED VELOCI PEDE_ .Tohn H. Mills, Llsburn, Pa.-This Is a wire finger, with a spring 

R. Walcot Laurence, New York olty.-Thls lm·entlon t ... onsists In lever fitted to a little block, to be so attachEld to the loom temple 
mounting the steering wheel on the reach of a lever pivoted to the I that the finger projects down past the selvage at the point where 
seat and arranged In an axle guide, extended forward to the foot the filllng is beaten up, so that the shuttle draws the ftlUng around 
rest. It can be worked by thc fect to guide the earrlage while the said finger until It arrives at the box at the other side. The reed 
propelling power Is applied by hand, an d the carriage can also be then strikes the sl,rlng lever, and raises thc finger out of the loop 
!!,uldcd by the drlvln,r wheels by turning one faster than the other. after the shutter enters the box. The guard moves alonll' with the 

DI I'ltOV�;D M ET.\J.I, I C  1I 0(W� . i temple relatively to the cloth, so that It Is always In the right po-
• , . I sitlon. There Is It guurd on each side for each l!elvage. The object ]<'nmcls C. Co

.
nkiln, M�nroe, N ,  Y.-'I hls conslst:s In 

.
t.ile cOlllblna- Is t ' make the t<elvllge more uniform lind regular t.han It Is {)I'dlna-tion, with a shmgle roof, of stl'lps often ext.endmg from peak to I rl eaves, also strips nailed at the butt of (''fluh row of shingles, and a I y ma e. 

wood strip arranged along the margin alJd edge of the two strips. D I l'1I0 VED llO!;}-; GOODS. 

The latter are Similarly connected by hooketl !langes. Henry G. Hubbard, IIlltldletown,Conn., a9slgnorto Itusscll Manu-

4 1  
IMPROVED FAUCET. 

Patrick Skelly, New York etty.-This relates to improvements 
In faucets for barrels of all kinds, that a tight seating of the stop
rock without leakage, and a superior anrl readily applied coupling 
with the liqUid-conveying pipE', are obtained. 

HIPROVED SOAP FRA�IE. 

Daniel Whitaker, noston, IIlass.-Thls soap frame can be conve
niently set up and taken down, and Its side and end plates are more 
firmly connected than others of It.q class. The base of the frame Is 
made In three parts. sceured to each othcr by transverse screw 
bol ts, whereby they are adapted to enter grooves In the base of 
frame, and arc attached thereto by hooks and staples. The end 
portions of the frame have clamping bars attached, whereby 
they may be locked to the sides, In such a manner as to hold the 
ends vertical, and form a tight joint between them and the sides ; 
and lastly, the side portions of the frame arc provided with trnss
like braceR, whereby they arc prevcnted from buckling, warping, 
ete. 

nU'UOYED EXD FAST�;XINO �'OR Sl:SPE:I'DEItI'l. 

.Tohn H. Murfcy, New York clty.-A clip of sbeet metal Is con
trived for fastening one or two ends to the bnckle, hoop, loop, or 
otherde\'lee, for connect.ing the end to the prlnclplll strap. The said 
contlivnnee Is MilCh that the clip can be made by Etamplng or 
punching It out. at one blow of a prt'S8, Hnd can be fastcned on the 
stl'UP without .ewlnll', riveting, or ot.her meRns r('qulred to pllnctllre 
or slit the enrl. 

D I I'RO \, E D  II A H N ES� (;J.,nIJ'. 

.Ialll(,'>! MeCul'llliek, Glidden, Iowu .• -Thls consists of l'ubhCl�fnced 

metal plate. for attachment to the jaws of ha rness makers' sewlnll' 
clamps, to hold the leath('I' to be sewn without Injury to it, and, at 
the same time, firmly. 'rhe Mid plates Ilrc constructed with " 
groove In the face side, which l-eeeives the rubber facinll', and htlld� 
it without other fllStenlng�. 

DIJ'ROYED Jo:\'_\I'OItA'I' IXG J'A X .  

�ydney 1;. Connor, Amit(' City, La.-Thls (''Onslsts 1 11  a'1 illllJrove

Illent In evaporating pans by providing them with detachahle pat
tltions having angle bars to ulakE' t.llI'ht eonnE'et\on with th" bOI�' 
tom. 

HU'ltO V.:U I'EDAL _\'l'TAClIl1EXT �'Olt CA l I I N E'r OHG A:X,.. 

Benjamin L. Boomer, Campello, Mass.-Thls I� a eont.rlvance fol' 
clo,lng up the opening In the front of the case for the pedals, and 
fastening and unfastening the panel which closes It by the desk. 
The obj(\ct Is to make a better and neater appearancn, an,l protN't 
tbe ln�tnlment. from <lust, mice, ete. 

DlI'UOVED STOl'Pf:R �'OIt 81I JI'8' Itl: N N I NH f;EAU . 
.John W. Knight, New York eity.-The object of this Invention i� 

to prevent the chafing nnd wear of the sail of a ve.sel from thf' 
rope or bunt/ine by which It Is drawn up; and It eonslets of a stop
per attached to the mast. or any part of the rlgglog by which tb .. 
rope Is held, so that It will hang lonsely over the 81111, anti so tho I 
when the fall of t.h(' rope Is hauled in, It will let th(' rop(' go fr('''. 

DIl'HOY�;D M�;TAL TOY. 

William A. Harwood, Brooklyn, N. Y.-Thls hnproveUlE'nt in to,' 
horses consists of a contrivance of the support by which the hoI'S" 
Is mounted on the whecl�, 80 as to be elevated and to make H 
stronger support than Is now used, and yct employ less metal to do 
It. It consists of a narrow strip of metal or wire, bent �o a.� to milk" 
a light �upport, and at the same time stiffen the metal. 

DIPIIOYED BUEECII-I.OADING F'ntE AIt�f. 

Ira M. Earle, G uilford Centel" Vt..-Thls eOl1slsts of a hammer 
contrived to explode the cartridge and close the b"eeeh at the 
Instant, the said hammer moving as the radius of a circle, and 
forming, with the housing, arcs of concentric Circles, in such man
ner that It bears at all timet< the same relative position to the 
solid housing, which supports It In Its rear, and Mustains the shock 
of the explosion. The hammer cannot explode the cartridge t.1 l I  
it Is In position t o  close t h e  breech. 'l'he Invention also consists o f  
the shell extractor, s o  arranged t"'at tt Is operated by sligbt exten
sIon or con tinuation of the thumb pressure in the mot.ion of cock
Ing the ploee. 

UIPUOVED COUNTER S1'H'f'ENEU FOIt BOOT� .D'D �J10E!;, 

George W. Simpson, Federalsburg, Md.-This consists In a skel
eton counter or back stay made of spring steel, and conSisting of 
the parallel bars and the cress bars, having their projecting end� 
bent Inward to adapt It to be applied to boots and shoes. Its object 
Is to prevent. bootR and shoes from being rnn over at the heel. 

DiPROYED FISU TItAI'. 

.Tames McRobel-ts, Toledo, Iowa.-Thls IS an Improved trap for 
catching fish at the out/et of lakes and ponds, and In other places 
so eonstrneted as to prevent the escape of the fish within the trap 
when another fish Is entering, and to prevel'lt. t.he smaller fish from 
being destroyed by the larger ones. 

nlPROVED ARTIFICIAL }'LOWEFS.  

Mrs. Eliza F. Penley, Brooklyn, N. Y.-Thls consists of fiowers, 
leaves, and other articles cut of layers of rattan pith or other 
wooden strips, wonnd In eontinuons strands or coils and cemented 
together, the leaves being attaohed to a suitable stem. 

UIPROYED PASSENGER UEGISTER. 

William Mehan, Hoboken, N . .T.-In the doorway of a car Is piv
oted a vertical shaft to which a turnstile Is attached. In the fioor 
of the car beneath one side of the stile Is placed a weighted plat
form, of such a size that the passenger cannot step over it. A set 
of ordinary rcgist"rlng wheels Is so arrangetl as to turn the first 
wheel of Mid register through the space of one tooth at (,.Reh de
pre .. �lon of thl' platform. 

DIl'ltOYEI> J.ET'J"l<:lt JlOX. 

J<'rauce Iel'l<cho, New York clty.-'1'hls consists of a lettel' box 
with two or more downward Inclined letter spaces, with slotted 
bottom parts, 80 that the letters may be seen through the open
ings In the doors of t.he adjOining boxes below. 

L\1 PItO "ED lIA L R: 1'l �;. 
DU'IWV};D FLOOR CLA)IP. I facturlng Company, of �ame place.--The Invention consists In an 

, improved hose goods, having one or more selvages upon one edge. Heall Hempstead, Little Rock, A.l'k.-Thls Improvemcnt e0ll81sts 
William S. Spink and Wilber Mason, Providence, H. I .-This con-

I and two or more upon the other edge, to Interlap with each other In a buckle slotted at one end so as to allow the bale band to be slsts of a grooved base piece, with fioor entering knives, a ratchet In forming the scam. fastened thereto by simply bl'ndlng It around the same, thereby slide piece, and an operating lever, together with movlng anrl lock- economizing bands ; and having at tile OthOl' a button upon the Ing pawls. The operating pawl has a tap pin that releases the loek- 4 � .  I • under side, having two ext('nslons, one of which Is larll'cr than the 
Ing pawl when the slide piece Is to be carried back. I NEW CREJUCAL AND lIIISCELLANEOUS INVENTIONS. other, which button Is adapted to pass throngh a slot In the other 
IM I'IlOVED FASTE�E!t FOR T U E  '

)H ;ETING RAILS OF SA SUES I I ond of the bale baud and thus secure the band around the bale. 
George Edw ards, Brompton Road, South KenSington, England.- UIPROVED !tEED ORG AN STOP ACTIO:I'. : The button may oecupy any poSition with respect to the buckle, 

This Improvement serves to factlltate the disengagement of the I Henry Smith, Gananoque, assignor to himsel f, .Tos('ph George, ' and the arrangement Is such that to loosen the band the buckle 
devlcN previous to moving the sashes, It Is also provided with and Charles Mee, Kingston, Canada..-Thls consists o f a cam lever, I must be brought to a position that the strain of the band will not 
means for drawing together t.he adjacent edges nf the two sashes, pivoted to the key board, and oonneeted to the stop, Rnd so a.r- naturally allow It to assume, thus Insuring a secure fastening. 
t:> prevent rattling and exclude drafts. It Is a simple and Ingen- ranged as to act directly on the valve or mute, making a Slmpll. 1 DIPItOVED }-'A l:C I!'f .\TTACHMI! XT. I � ns spring bolt, having a screw attaohment whereby the sashes and cheap contrivance. HIllTY L. Sadler, Brooklyn, N. Y.-This Invention oon�lste of a mJ.Y be drawn together. UlI PROVED INHALER. screw threaded busning of the faucct hole, In connection wtt.h an 

UJPROVED PLASTERING LATH. Goorge
. 

L. Crosby, HannlboJ, Mo.-This Invention consists In I interior tube, ilaving recesses, and a wooden closing plug. The 
Theophllus A. Scheller, M:1rysvllle, Cal.-Thls is an Improved combining a glass stopper, having an acid receptacle and air pas.. plug tube has Interior projections, that are englWred by lugs of a 

plastering lath, by which the plastering Is firmly held without dan- sages, with a grooved stopper and tnbes. From the acid recepta- I hollow and threaded key that screws into the bll/lhlng and carries 
. gel' of dropplnr and without the use of hair or other blndina' Ill&- ole the fumes are drawn down through a tube Into the liquid in the In a r.oeket wIth wooden lining, the faucet, opening or closing the 
terial. It has dovetail mortiseB out into the wood. body of the inhaler, to be lnhaled thrcngh a fiexlble tnbe. I kCi' by tile Insertion or wltI'ldrawal of the fauoet key. 
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IMPROVED FISHING ROD REEL. 

Charles L. Noe, Bergen Point, N. J. -Thfs conslsU! of a· brake for 
stopping thc overrun of the line after the lead has fallen Into the 
water. It is composed of a plate fixed on a joint, so as to be borne 
on the spool by a aprlng, and having a thumb lever, by which to 
hold it off until the moment the lcad strikes. 

IMPROVED PROCESS OF RESTORING ('RAPE, LACES, ETC. 

Aaron Joseph Shriver, Baltimore, �Id.-Thls invention relates to 
a novel process of cleaning and restoring rumpled and faded crape, 
lace, and othersimllar thin material. It consists in immersing the 
fabric In a specially Pl-epared solution consisting of alcohol, a 
suitable dye stulf, and shellac, and afterwards subjecting thc ma
terial to the action of stcam, which brings out the color of the 
dye and crimps the fiber, the shellac serving to hold the fiber in 
its crimped form, 80 as to present the original texture of the fab
ric when new. 

mPROVED COMBINED STEREOSCOPE AND GRAPHOSCOPE. 

James Lee, New Brighton, N. Y. -When the lens holder is raised 
Inte an erect position It Is caught and held by a spring eateh, and 
Is thus not lIablp to faU back and mar the Instrument or break the 
lenses. Wings or side shields are employed to keep the light from 
the eyes when using the inAtrument. Said wlnn may be closod 
llgalnst. the l ens holder. 

IMI'ROVED TUG BUCKLE. 

Hcrbert C. Ward, Willmar, Minn.-When the draft strain comes 
upon the bu ckle the bail slips forward, and the tug is clampod be' 
tween a cross bar of the ball and a front cross bar of the buckle 
frame, thus relieving the tongue from the most of the draft strain. 
Thc principal usc of the tongue Is to prevent the tug from Slipping 
when the draft strain II! being applied, and to prevent thp, 118.ld tug 
from working loose. 

METHOD OF UTILIZING THE LEATHER OF CARD CLOTHING. 

Frank E. Brummit, Walpole, Mas!l.-Thls Inventor takes the old 
eard clothing as It now comes from the mills and Is thrown away, 
removes the teeth, and gums the leather with gum tragacanth. He 
then resets the leather with new teeth, prlc"lng the holes In the 
opposite way to the tlrst setting, so that they will not go In thc 
same holes which they would be liable te do If set In the same di
rection. The gum fllls the old holes, and In 80me measure restores 
the leather to the original (londltlon for rocelvlng and holding the 
teeth. 

ANKLE SUPPORTS FOR SKATES AND IMPROVED SKATES. 

Julius Drucklleb, Jerdey City Hlghts, N. J.-The first invention 
consists of an outwardly curved supporting rod that Is applied to 
a 80eket pivoted to the side of the runner. The supporting rod 
makes It casler to beginners to learn to skate, while It gives to the 
accomplished skater a support. for the lower muscles, 80 that. he 
can hold out longer and practlec with less fatigue. The second 
invention relates to . ueh Improvcments in skates that thc same 
may be Instantly and rigidly appllcd to the heel and 801e of thc 
shoe. A sot screw allows the adjustment of the skate te any size 
of heel, while a swinging lever produces, by being carried up un
til retained by a stop lug, on the runner, the tight attachment of 
the skate to the boot heel, releasing the same when the lever Is 
lowered and the griping of i t. sharp edge is discontinued. The 
front part of the boot or shoe is connected to the skate by an ad
justable toe holder. 

IMPROVED CARTRIDGE. 

Albert Hall, New York clty.-Thls relates to improvements in 
the construction of paper cartridge shells, by which the same are 
considerably stiffened, and tbe anvil rigidly and strongly secured 
in position in the shell. The Invention consists of a diametrical 
anvU, made In one piece with an enclrellng 80cket tube, retained 
securely by a paper shell and metallic cap piece. 

IMPROV:ED s nOE FASTENING. 

WIlliam J. Vltt, New York clty.-The fiap Is fastened to the up. 
per by a number of tubular clips applied to the shoe. The clips of 
the fiap and upper are arranged to altcmate with each other, and 
connected by a string that Is secured by a knot to the lowermost 
clip. The string is then passed through all the clips, the upper cnd 
giving readily for the opening of the flap In putting on or taking 
off the shoe. The end of the string Is applied to and rigidly re
tained by a suitable olamplng devlee, and then passed through a 
hole or eyelet of the upper to the Inside to be wound around the 
ankle. 

NEW HOUSEHOLD IlfVENTIONS. 

IMPROVED SASH FASTENER. 

Thomas Hill, Portland, Me.-The invention relates to a fastener 
80 constructed and applied as to lock the upper and lower sash to
gether In any adjustment. The fastoner consists of a notohed and 
slotted plate, seoured to the side bar of the upper sash, and a but. 
ton or cateh pivoted to the top of the lower sash, the arrangement 
being such that the catch works In the slot of the plate, and enga
ges the notehes thereof to hold the sash at the desired hlght. 

IMPROVED WASHING MACHINE. 
Franzls M. Hellstrom, Lawrence, Kan.-The rubbing surface of 

the suds box Is formed by attaching half-round strips of wood at 
their ends to strips of zino. The movable rubber Is formed by at
taching half-round strips of wood to the ourved edges of segmen
tal disks. When the leverd are arranged In a vertical position their 
ends rest against cleats attached to disks of the movable rubber, 
qainst which they are locked by eatehes, so that the rubber will 
be operated by operating the levers. 

IMPROVED KNIFE'SCOURING MACHINES. 

Herbert Symonds, Troy, N. Y.-In this device the polishing pow
der Is fed downward to the polishing pads from the reservoir. 
There Is also a new meohanloal construotion of the pads. 

IMPROVED BOLT. 

Francis Robin80n and John H. Fenis, Trenton, N. J.-Thls con
sists of a bolt that sllde3 and turns In a barrel by means of an in
clined elliptical collar of the bolt bearing on the correapondingly 
beveled end of the barrel. The bolt Is retained In locked position 
by a shoulder or seat of the handle. 

IMPROVED CARPET STRETCHER. 

Joseph S. Ingham, Knoxville, Pa.-Thls Is an ingenious combina
tion of lever and pulley for drawing the edges of carpets out. taut. 

UIPROVED DOOR BELL. 

James M. Hinchey, Philadelphia, Pa.-Thls consists of a bell me
chanism operated by a swinging lever that winds up a spring and 
rings. the bell on a release of the pull, by the aotlon of the spring 
Bnd transmitting gear wheels. 

IMPROVED H EATI NG ATTACHMENT FOR STOVES. 

Lars M. Madson, Daneville, Dak. Ter.-Thls ls an Improved heat
Ing attachment til cooking and heating stoves, by whloh the heat 
of the fire gases Iii more completely utilized before escaping Into 
the chimney. It consists of a seotional pipe, made of jointed el
bows at suitable inol1natlon, and supported on the stove and on an 
adjustable brace standard. 

NEW DCHAMCAL AND ENGINEERING IlfVENTIONS. 

IMPROVED PROJECTILE. 
James M. Pollard, New Orleans, La.-Thls invention consists in a 

projectile having a central cylindrical portion, with ends sym
metrically tapered to a conical or paraboloidal form, the rear cnd 
of the projectile being upset or molded with a raised clreumfer
entlal bur, which is of less diameter than the cylindrical portion, 
and has a convex end. The double paraboloidal form adapts the 
projectile to the least resistauce from ·.he air, while thf' raise bur 
acts In the nature of a guide, as a feather to an arrow. 

IMPItOVED FEATHERING PADDLE WHEELS. 
J ohn H. Clow, Orangc, Wls.-Certaln Improvements are made In 

that class of paddle wheels designed for the propulsion of boats In 
which the paddles are pivoted upon one side of the eenter 80 as to 
feather or move edgewise In rising from the water 80 as not to 
carry dead water. The Invention consists mainly In the particular 
construction of a locking bolt, arranged to be operated by a lever 
and cam, and located In the central part of the wheel 80 as te en
gage with the mlddie part of the paddle, and lock or relcase the 
saml' at the proper time. 

IMPROVED PORTABLE DERRICK. 
Shlrwood Y. Reams, Belleville, Texas.-Thls consists of 811 ad

j ustable crane mounted on a truck pl -tform, having an overhead 
frame for the support of the upper end of tho crano post, and 
braces for staying the frame. The crane can thus be tumcd 
around to overhang the sides. The whole Is a simple apparatus, 
which may bl' movl'd ren.dily from place to plaoe by hllnd or by 
horse power. 

IMPROVED WINDMILL. 
James Ward, Wlnnemucea, Nev.-This consists of an upright 

whecl with spirally curved floats, In connection with a cor
responding number of flxed and hinged and weighted shutters. of 
which the latter are regulated by weights Mcl a connecting gov
cmlng st.rlng. 

IMPROVED AUGER HANDLE. 
James Magers, Gervauo, Oregon.-By sultablc construction, a 

looking plate prevents the bit from tll1'nlng In the handle when the 
auger Is In use, and at the same time allO'll< S tho bit to be readily 
detachod and attached when desired. 

IMPROVED SAW SET. 
Henry Itskln and John Gregg, Rockfleld, Ind.-ThIs Is a set .te bc 

used with the hammer. It has a wedgc-shaped notch In the end, 
and a gage te regulate the pOSition from the side of the saw, 80 
that by placing the notoh on the point of the tooth, and hammer
ing tho end of the tool, the same as an upsetting gage, the tooth 
will be sot by bending It laterally. There Is also M Up.3etting notoh 
in t.he tool to adapt it for both kinds of teeth. 

IMPROVED NUT LOCK. 
Samuel Henry, Chcnoa, ru.-Tbls lmproved nut lock Is formed of 

a curved plate, having Its onds curved upward, and havlngnotehes 
with Inollncd sides and straight bottom formed in said ends, to 
adapt It to be applied to the nuts of a pair of bolts. 

IMPROVED TIRE UPSETTER. 
Ebenezer B. Rose, Goshen, assignor to himself and George M. 

Bull, New Baltimore, N. Y.-The tire or other Iron to be shrunk Is 
heated, placed upon plates, and olamped against toothed blocks by 
eccentries. Then one plate and Its toothed block and eccentric are 
forced forward, shrinking the Iron. 

mPROVED MACHINE FOR MAKING WEDGES. 
John Lennerton, Truro, N. S.-The first pert of this Invention 

consists of two revolving cylinders fixed upon a shaft fumlshed 
w i th four cutters l a  eal'h cylinder, 80 arranged as to cut the wedges 
to the required . thickness and taper. The second part oonsists of 
two other revolving cylinders, similar to the flrst pair, 80 arranged 
upon the same shaft as to out the wedge to . he required width. 
The third part consists of a circular saw and movable table top, so 
combined and arranged as to cut tbe wedge to the required length, 
an.i working in conjunction with the other parts. 

IMPROVED TIMING ATTACHMENT FOR WATCHES. 
Thaddeus Ackley, Warren, Ohlo.-A spiral spring Is arranged be

tween a top plate and a grooved disk, and serves to throw the disk 
into contact with the spurred catch at the Instant when the lever 
releases the disk-lifting spring. The spurred cateh engages the 
grooved disk at any position, 80 as to Instantly tum the same with 
the arbor, and move thereby thc second wheel. By pulling out the 
controlling lever the disk 15 detached from the apurred cateh, and 
thereby the seeon:! hand stopped, the lever being pushod In at the 
moment when thc timing ' is to begln, 80 that the second band 
moves until, by pulling out the lever, It Is stoppod again, 80 that 
the time taken up by the race Is Indicated In reliable and conve
nient manner. 

IMPROVED MECHANICAL MOVEMENT. 
Miner G. Mosher, Wlohlta, Kas.-This Is an Improved device for 

convcrtlng a reciprocating into a rotary motion which has no 
dead po nts. It mainly con lists in the combination of a U fork, 
provided with two pairs of hook pawls, with tbe wheel provided 
with t.ho bolts ; and In the combluatlon of the three three-armed or 
T hars and their connecting rods or chains with the U bar or fork 
and with the two sets of hook pawls. 

IMPROVED STEERING PROPELLER. 
FlavlWl J. Ashbum, West Union, W. Va.-This consists of pro

peller blades arranged horizontally on and hlngcd to vertioal 
crank shafts suspended from a horizontally revolving frame abovo 
the water; and connected by their cranks to the crank of a shaft in 
the eenter of the o .rrylng frame, and around which they swing. 
All thc paddies thus face in the same direction, 80 that in the for
ward motion thcy turn upon a hinge and work edgeWise, and in 
the back motion they work broadsldc against the water to propel 
the boat. This Invention also consists of a stationary crank al'Ound 
which the bucket swings, mado to be tumed In either way, and pro
vided with means for turning It, which may work either by the 
engine or by the pilot wheel, whereby the direction In which the 
paddles act Is changed at will to reverse the motion of the boat, 
and to utll1ze the propeller for steering It. 

IMPROVED METHOD OF ANNEALING PLOW MOLD BOARDS. 
Ell H. Babcock and John C. Whiting, Canandaigua., N. Y.-Tho 

object of this invention Is to enable ohilled mold boards and other 
chilled castings to be cooled without warping or being strained, 
and thus keep them in exactly the required shape. It consists in 
removing the castings from t.he chills as soon as they are cool 
enough to be handied, placing them In hot forms, and cooling 
them under prel!Sure, and under a gradually diminishing heat. 

IlIlROVED CAR TRUCK SHIFTING APPARATUS. 

Robert H. Ramsey, Cobourg, Canada.-Thls invention consists of 
a couple of trucks on each side of the traok on which Is the car 
whose trucks are to be shifted, carrying a beam extending acro!!S 
from one to the other under the car body at each end. There Is a 
depressed portion of the main track, down whloh the trucks to be 
removed run, and detach from the car, whlle the latter runs on 
the beam carried by the side truckp, which run at the same time 
on level tracks. The trucks to be conneoted are run up the grade, 
and thus brought Into connection with the ilill'. 

IMPROVED KEY·HOLE GUARD. 
John La Blano and Xavier St. Pierre, San FranciSCO, Cal.-Thls 

consists of It sliding guard plate opel'1ltod by a crank pin, sliding in 
n sagmental recess of the face plate o.f thc lock, and lu a slot of the 
guard plate. 

IMPUOVED AUTO�IATIC CAR BRAKE. 
Ira Robbins, HughesvUle, Pa.-Thls Invention relates to an im

proved construotlon of car brake, deslgncd to apply or remove the 
brakes automatically, or by hand, as may be desired. It consists 
chiefly In the arrangemcnt of a bellows operated continuously by 
the car wheels, which Is employed for releasing the brakes by act
Ing upon a tripping l'Od when the cars stop ; In the mechanism op
erating In connection with said bellows ; Rnd In devices for auto
matically applying the brakes by the Impact or concussion of the 
ears. 

IMPROVED CAR COUPLING. 
Nicholas Darrow, Hempstead, Texas.-The card arc arranged 

with spring buffers, of which the buffers of one cal' b ave side
extending guard plat03, to which the taperIng hcads of the buffers 
of the adjoining car are fitted. The gu.rd plates guide and assist 
In the coupling of the cars, and also prevent the cars from swing
Ing tno much from one side of the track to the other. 

IMPROVED NUT LOCK. 
IlI8ac Van Kuran, Omaha, Neb.-Thls consists of a washcr of 

steel over a cavity In the flsh plate, and surrounding the bolt, I!O 
that thc pressure on the bolt on the flsh plate Is transmitted to the 
surfaee of the plate surrounding thc cavity by the washer. This 
allows of any required amount of pressure, and aJ; t.he same time 
affords 0. spring with sulllclent reactIonary power against the nut 
at all Umes te prevent It from becoming slack, 80 as to work off or 
unserew. 

IMPROVED CAR COUPLING. 
Jacob F. Rochm, Hiawatha, Kan.-Whcn the drawhends approach 

for coupling, the spring-sllpported lIuks enter the mouth of the 
eon-espondlng cavities at opposite sidOl! of the dl'1lwhea.ds, strike 
against the pins, so as to throw them back and push thom In up
ward direction on the guides, to allow the p 'ssage of the links. 
When the links have entored beyond the pins, levor handles are 
thrown forward, and the pins dropped by the conousslon of the 
drawhp..ads, so as to couple tho links. 

IMPROVED llETALLIC GIRDER. 
John L. Nostrand, Brooklyn, E. D., N. Y.-In the neck of the 

head or flange is formed a longitudinal groovc or channel, to re
eeive the edge of the web, where It is securcd in placc by bolts or 
rivets. /11' this construction, beam� of a greatel' strength can be 
made by using the sarno quantity of Iron, 01' of an equal strength. 
by USing a less quantity of iron, and also, thc strain Is transferred 
from the rivets to the shoulders of the heads, against which the 
edges of the web rest. 

IMPROVED WATCHMEN'S TIME DETECTER. 
Jacob H. Ma.'lSey, Allentown, Pol.-Thls Is a watebm�n's time 

detccter, which Is applicable to a building for Inside and outside 
use. It consists of a dial with concentrlo circles, revolved by a 
clock train; and operated by a suitable spring-ma.rking devlee, In 
connection with a pull from the Inside or outside of the building. 
The marking device Is set for 09.Ch day by a crank shaft engaging 
0. rack of the marker. 

IMPROVED LEATHER· STRETCHING MACHINE. 
Willlam Coupe, South Attleborough, Mass.-Tbls is an Improved 

machine for stretobing lcather for belts and otber uses, 80 con
structod as to stretoh the leather cvenly when varying In thickness, 
and which may be readily adjusted t.e stretch thc leather to any 
desired extent. 

mPROVED VIBRATING PROPELLER. 
John Forgie, Sr., and John B. Forglc, Jr., Hloksvillc, N. Y.-Thls 

Invention oonslsts of carrying paddles In the form of thc slats of a 
window blind, and working alternately sidewise and odgcwl'IC to 
thc water as the frames swing backwBrd and forward. The said 
frames are pivoted at the upper cnd,ln such manner that the lower 
end works parallel with the cnglnc rod, to which It Is conneoted, te 
be worked by thc stoam power applied directly to the rod. 

IMPROVED DOUBLE· ACTING FORCE PUMP. 
George W. Hooper, Greene, Me.-In using thc pump, as the pte

ton moves downward, a vacuum Is formed above it, and the water 
Is foreed, by atmoapherlo p�ure, through pa&agcs and a valve, 
and p&SSes lnto tho upper part of the cylinder. At the same time 
the water In the lower part of the cylinder Is forcod out, opening 
anothcr valvc, and paeses Into the pump tube and out through It. 
As the piston moves upward, the wator passes In through other 
openings and valves, and passes into the lower pert of the cylinder. 
At the same tlmo, the water above the piston Is forced Into the 
pump tube. 

IMPROVED VALVE GEAR. 
John E. Giles, Hazleton, Pa.-The crank pin which works the 

valve Is carried In Il block 1 11 a slotted disk which slides along the 
disk for shifting the valvos, and to the opposite sidc of tho &lI:Is for 
reversing, and Is worked by a sleeve on the shaft of the disk to 
which the shafting lever Is connected. The disk Is geared by a 
toothed rim with a whecl on the crank shaft (which gears are ec
centric), by wblcli the Irregularities of the crank arc overcome. 
For a lap valve, tho slot In the disk for ClU'r,ylng the crank pin Is 
al'rBnged out (If the center of the line of the axis of the disk to just 
the measurement of the lap Md lead of one end of thc valve. 

IMPROVED BARB EL FOR WATCH SPRINGS. 
Sherman D. Johnson, East Haddam, Conn.-This Invention con

sists of tbe combination of thc mainspring barrel by suitable pawls 
with a separate toothed wheel around the barrel, that Is capable of 
motion independent of the rim on the breaking of the spring. 

IMPROVED CAR BRAKE. 
Jacob Blanshan, La Fever Falls, N. Y.-Thls relates to brakes on 

opposite sides of wheels, the object being to relieve the axles of the 
lateral pressure to wbich t.bey arE'! subject wben the britkl'lS apply 
to one side only. 

IMPROVED SHARPENING MACHINE. 
George W. Ingersoll and Harvey L. Fisher, Toledo, Iowa.-Thls 

Is a new tool-holding device, whereby any cutting tool may be 
sharpened at an oxact bevel without help, as onc h,md can turn 
the stonc and the othcr guide thc tool against the same. By rolling 
a gage rod, gouges may be ground wi th tbe samc bevel in superior 
manner. It Is readily adapted to any slzc of grinding stone. 

mPROVED FURNACE FOR BURNING SAWDUST,TAN BARK , ETC 
Frederic T. Kidder, CIa.remont, N. B .-This Invention consists in 

using feeders under or in the bottom of the mass of tho fine fuel, 
with which the stove is filled. Thc said feederd are pleoo3 of wood 
extending from the front at the draft Inlet along thc stove to the 
back, and which, being ignited at the front end, burn slowly, toge
ther with the sawdust or tan bark immediately around them, while 
thc heat, ascending up the bank of other fuel, oonvert3 it Into 
charcoal, and prepares It for burning as It falls down to the fire. 
In case the flne material Is very wet, perforated pipes are placed 
horizontally in the same, a little above the wood pieces, te conduot 
80me of the heat Into the mass, for drying it in advance of the :8re, 
by passing from the tubes up through the fuel. 
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�lt.�tntSs and �trsonal. 
Th6 Charge !or In8ert�'rn under this head i8 One Dol

lar a L·£M !or each i118enlon. If the .Notice ex
cudII Four Lines, OM DaUar and a Half per Line 
will be c1aaroed. 

Agricultural Implements and Industrial Machln
ery tur Exportaud lJome;Ue U.e. I{. H . Allen '" Co . .  N .  Y .  

For Bolt Forging Machines and Power Ham
mer •• addres" 8. C .  rOI'salth & Co . .  M"nchester, N .  H .  

For Salo-Valuablc Patent, In whole or part, for 
Anti-Free<lng Fire llydrant. Apply Ilout. Smeaton, 
Mil wauke e ,  'Vis. 

You can depend upon thorough ventilation, a 
Gne lJ::ht, clc .1.U 8 .11l! .Jroom, and pl!.�Uty of ice water in 
either of the retall stores of Baldwin tbe Clothier, New 
York aud Ilrooklyn. 

Telescope, and Equatorial Stands-Manufac
tured 1>y John nyrne ,  121 �;ast �'o urth St. , New York . 

Hydrant Hose, Pipes, and Couplings. Send for 
prices to Bailey, �'arrell & Co . ,  Pltt.uurgh, PI'. 

Snyder's Little Giant One Horse Power Steam 
Engine , complete with Tubular Ilollcr, only 1150. Ward 
B. Snyder, Manufacturer, 84 Fultoa St . ,  New York . 

For 2d Hand Portable and Stationary Bollcrs 
and Eoglues . address J unius Harris. Titusville, Pa. 

PJ.tentees�eslrlng light articles m�nufactured 
n Steel, Gray or Mallc:.I.ole Iron, Rnd Brass, address 
Welles Specialty Workd, Chlca�o. Ill . 

Best Dolt·Pulleys-A. B. Cook & Co., Erie, Pa. 
Centennial Exhibition, Philadelphla.-Examine 

the Allen Governors. Machinery Hall,  D. 9, Par. 71 . 
Machine-cut brass geat wheel3, for models, &c. 

List tl'ee. D. Ollhort & �on. 212 Che;ter St . .  Phil . . .  Pa. 

"Dead Stroke" Power Hammers-recently great
ly Impro ved, IncreafOlog cost over 10 per ce�t. Prices re
duced over 20 per cont. Hull &0 Belden Co . ,  Danbury,Ct. 

Driving Belts madc to order, to accomplish work 
requlreJ. Scnd full particulars for prices to C. W. Mny, 
143 North Tllird St . .  Pblladelpbla, Pa. 

Power & Foot Presses & all Fl'ult-can Tools. Fer
rolCutc Wks . ,  Ilrldgeton, N . J .  & C. 21, Mclly. llall , Cent'l.  

The �'rench Flies of Llmet & Co. have the cn
dOl'>lCment ot many ot the leaalng machine makers of 
America. Notice samples In �lacblnery Hall , French De
partment, Centennial Exposition. Homer Foot '" Co . ,  
tlole Agents, t� Platt St. ,  New York. 

Shingles and Heading Sawing Machine. See ad
vertlsemeut ot Trevor & Co.,  Lockport, N .  Y. 

Solid Emery Vulcanlte Wheels-The Solid Orlg
nal Emery Wheel-otber klnlls Imitations anll interior. 

Caution -Our name Is stamped In tull on all our best 
�tAndard Belting, PIlCklnl', aod Hose . Buy that only. 
The b e sl i, the el. eo l esl . New York Belting and Paek
Ing Company, S7 and :l8 Park Row. New York. 

Hotehkiss Air Spring Forge Hummer, best In the 
tnarket l'rlc-es low. D. Frisbie & Co. , New Haven , Ct .  

Patent Scroll and Band Saws, best and cheapest 
In ose . Cordesman. Egan '" Co . .  Clnclnoatl, 01110. 

Linen Hose for l<'aetolies-l, 1�, 2, & 2� Inch. 
At low.st utes. Oreenc , T weeJ & C o . , ld ParI< Place.N. Y. 

Baxter Wrenche, fit peculiar corners. Prlce3 
reduced. Greene. Tweed '" Co . .  18 ParK Place , N. Y .  

Stool Castings, from one lb. to five thousand Ibs. 
Invaluable tor strengtb aud durublllty. Circulars free. 
Pittsburgh Steel CafOting Co . ,  Pittsburgh, Pa. 

For best Presses, Dlcs, and FruIt Can Tools, Bliss 
.. WUlltUDl, cor. of Plymouth aud Jay, Brooklyn, N .  Y .  

For Solid Wrol1l!ht-lron Booms, ete., see adver
tloement. Address U nion Iron MUll ,  Plttsaurgh, Pa. ,  
for IltbograplJ. &e. 

Hotchkiss & lla.ll, Mcrlden, Conn., Foundrymen 
and workers ot Ibeet metal. Fine Oray Iron U .. tlngl 
to order. Job .. ork solicited. 

For Solid Emory Wheels and Machinery, send t..o 
tbe Union Stone Co . •  UOdton, Mass. ,  fur Circular. 

Hydraulic Presses and Jaeks, new and second 
hand. LatheS and MaChinery tor Pollsltln� and nu.1l1n� 
lIetal.. E. Lyon, 41U Grand .street. New York. 

Spinning lUngs of a SUp"rior Quallty.-WhIt1ns
ville Splnnlnor lUnlr Co . .  WhlLlusvUle, lJ ..... 

Diamond Tools-J. Dickinson, 64 Nassau St., N. Y. 
Temples and QUeans. Draper, Hopedale, Mass. 

J titufifi t �mtritan. 
horso power engine ? A .  We think you would find 
It more satisfactory and cheaper to pump the 
water by means of the windmill, and store It In 
a tank for usc during calms. You might compress 
air by means of the windmill, for the purpo.iC of 
driving an engine. But the air receivers would 
need to bo larger and more expensive than the 
water tank. 

(2) P. H. S. ask� : 1. How c_n I granulatp 
110ft solder to about the size of common shot ? A. 
Melt the solder and pour It In a thin stream from 
some hight Into a vessel of cold water. 2. Docs 
common half hard bro.s9 wh'C In the coil sulfer 0. 
loss of strength by being exposed to the air ? A. 
The loss, if any, Is very slight_ 

(3) H. T. S. asks . 1. What remedy can I 
use to destroy the insects which Infcst the rose 
bushes? A. Tobacco water. 2. How can I pre
vent wceds from growing? By hoeing or pulling 
them up. 

(4) A. says : I have been tryiug' to mnk e  
nitrous oxide gas, but have not succeeded. After 
I have heated the ammonia for 0. few moments, 
the water from the wo.sh bottle comes in to the 
chemical fio.sl.. How co.n I remedy It? A. Place 
pure nitrate of ammonia In a co.paclous Ilo.sk, pro. 
vidcd with a suitable pel'forated stopper, through 
which 0. plcce of glass tubing, beat at right angles, 
just passes. This Is to be connccted by means Qf 
rubber tubing with an empty bottle, fitted in a 
similar manner to the ordinary wo.sh bottle, with 
the exception that neither of the tubes must ex
tend to the bottom of the bottle ; they should 
be cut olf just on the Inner side of the stop
per. This will serve for condensing the great
er part of the moisture that eomes over, and at 
the same time prevent the retreat of the liquid 
into the hot flask on the removal of the source of 
heat ; It Is well to keep this bottle immersed In 
cold water during the operation. The purifying 
bottlc may consist of a tall, slender (dry) wash 
bottle, filled with coarsely broken lumps of proto. 
sulphato of iron (coppcras). The Inlet tube of the 
purifier must extend quite to the bottom of the 
vessel, so as to force the gas to pass through the 
entire column of copperas. When the evolution 
of gas ceases, the rcservoir should Immediately bc 
disconnected from the purifier and the stopper re
moved from the generating flask, befQre the heat 
Is removed. If these latter precautions be ob
served, there will be no danger of a retreat even 
If a wash bottle be employed. 

(5) A. L' E. suys : Please give me a good 
rcelpe for removing paint stains from white 
shil1.s. A. :Moistcn with benzole and cover on 
both sides with warm pipe clay. Place under 
pressure for several hours, and repeat If mlccssary. 
You should have stated, If possible, what kind of 
paint produced thc Rtaln, to enable us to properly 
answer the question. 

(6) S. H. D. a,ks : Are the engines of Mr. 
Corliss at the Centennial exhibition connected on 
one shaft at right angles ? A. Yes. 

(7) H. W. a�ks : What l i quid must I add 
to your mixtures for colored fireR In No. 13, vol. 
3U I h.ve tried the liquid given In the same num
ber with the result that It will not hurden or burn. 
A. Colored stars may be made by using any of the 
recipes for colored fires with a mixture of Isin
glass (pure gelatin) � oz., camphor � oz., and al
cohol * oz. Make Into balls of the requl.lte size, 
roll in gunpowder, and dry in the sun. 

(8) W. L. S. Fays : The pack ing hox 
around the stem of the slide valve on my enl! l le 
h:lS got stuck folSt with old tallow and perhaps iron 
rust, so that I cannot move It either way, and the 
box needs new packing. How can I loosen It with 
out taking olf the steam chest ? The box Is of the 
usual form, set up by two bolts. A. Try driving 
wedges behind the flange. 

(9) W. II. W. lI$k!l : What can I add to an  
llIoe black so asto keep It  black, In dyeing leather? 
Whcn dissolvcd In water or spirits, It turns to a 
brown color. A. Try the addition of a small 
quantity of sulphate of copper to the liquor ; and 
after dyeing, pass between warm copper rollers. 

(10) J. R. C. a!lk� : Is there any IUlOwn �im
pie and cheap mcthod or process for forming, dis
solving, and retaining In perfcct solution the protocarbonate of Iron, In a commou mineral 
fountain ? A. The protocarbonate of iron Is by 
no means a rare suit. It diEsolves as completely as 
blcarbon'l.te In carhonle acid water. Large quan
tities of the pure cal'bonate arc employcd In the 
pl'opamtion of artifiCial mineral waters. On ex
posure to thc air,the Iron Is finally deposited as an 
oehery dcposltof the hydrated peroxide. 

( 1 1 )  J. A. W. ask!' : A friend und myself 
have had an argument about a vacuum. My 
friend states that, if we take a cylinder that will 
stand an external pressure of 25 lbs. to the square 
Inch, we can collapse It with an air pump that 
Is strong enough for the work. I claim that 
J5 1bs. per square Inch is the limit. Who Is right? 
A. Thc atmosphcrle pressure upon cach squarc 
Inch of surface cquo.ls 15 Ibs. , so that a bollerca
pable of resisting this pressure would not col
lapse under the circumstances you mention. 

(15) J. S. asks : I canD<lt get a fi ne line on 
tracing cloth. Please tell me how to work It, and 
how to eolor plans on tracing cloth. A. Use tra
cing cloth with one side glazed. The other side has 
a dead finish, and the cloth will take as fine an Ink 
line as desired on the glazed surface. To color, use 
the brush only damp with the color, and apply on 
the back or dead finished side , and the color will 
show through. Do not get the brush too wct 
with color, and you will succeed. 

(10) H. S. J. says : We are using threE' 
boilers for steam heating, and we find a great deal 
of unconsumed mater ai ls wasted with the ashes. 
We usc Illinois soft coal on grate bars with If,, 
inch openings. A. Decrease the width of open

Ings as much as possible. 
(17) A. E. asks : \Vnen eold water is sud· 

denly brought Into conta<:t with red hot Iron 
plates, as In t.he case of many boiler explosions, 
does It become decomposed Into hydrogen or oxy
gen, or Is It mercly converted Into steam ? A. It 
Is not at once converted into hydrogen. A small 
portion of it Is converted into steam of a high ten
sion, which buoys up the remaining water and 
prevents actual contact with the hot iron. 

( I S ) C. W. J. says : Home mad e potash 
soap wlt.h us will not keep. It has a tendeney to 
spoil, and In It short time It smel13 badly. We 
therefore do 1I0t put up at a melting as much as 
wc wish. PI case Inform me what will preserve 
such soap from this tendency. A. The trouble Is 
pro!>ably due to the fact that the conversion 
of the fat into soap Is not complete, either from 
an Insufficiency of thc alkali, or that the boiling 
Is not continued long enough. 

(19) H. P. J. asks : ..,.. ill you give me the 
proportions of the smallest steamboat that can be 
built for practical working, to make 10 miles per 
hour In still water? A. Probably It couM be made 
as short as 25 feet. See p. 185, vol. 29. 

(20) w. A. 1-1. asks : 1. Is there any metal
lic compound softer than Icad,and that has as high 
or higher a point of fusion ? A. We do not know 
of such a metal or alloy. 2. What would be the 
amount of wear upon small steel dies used for 
stamping lead ? A. This could best be dctermlned 
tJy expcrlment. 

(21) W. 0'1-1. say s : If you take two ve!lsels 
of equal size, fill one with wate .. and the other ii:
full of very finely sifted coal ashes, you will find 
that all thc water in one vessel can be poured Into 
the vessel containing the ashcs without any over
flow ; also that all the ashes in one vessel may bc 
slowly transposed Into the vessel containing the 
water without the latter overflowing. Do the 
facts prove that H of the body of ashes Is com
posed of air cells ? A. If you place the same 
quanti�y of water In a tube, having about a quar
ter Inch bore, mark the center of the meniscus at 
the top of thellquld, and finally add the quantity 
of a. hes mentioned. You will find that every grain 
of ashes Introduced will callse a corresponding 
displacement of the surface mark. 

(22) E. C. N. asks,: 1 .  In two water tanks 
of the same dimensions, the temperature of both 
and the amount of water drawn from each bel'lg 
alike, In which will a 10 Ibs. cake of Ice last the 
longer, the one In which the Ice Is cut In small 
pieces, or the one In which It Is put In In a large 
piece ? A. Othcr conditions being the same, the 
ice In the tank containing the fragments will melt 
rhe qulcker. 2. Why ? A. Because It exposes a 
larger surface of contact with the water. 

(2:3) F. J .  asks : Will an engine II x 3 inch
es have sufficient power to run a screw-cuttlng 
lathe of 12 Inches swing, 3 feet between centers? 
A. No. 

(24) N. W. H. asks : How can I soften 
slDali co.stings of gray Iron, so as to drill them 
with twist drills ? They are chilled In cooling. 
A. If you use carbolic acid with your drills, you 
need not soften the iron. 

(25) O. E. H. asks : 1. What is a pitman 
rod ? A. A pitman has a l'eclprocatlng motion at 
each end. 2. Is the connecting rod of an engine 
a pitman rod ? A. A connecting rod performs a 
rotary motion at one end. 

(26) T. F. M. asks : Pleaoe give me a rul e 
for calculating the horse power of a rotary en
gine. A. There are no known rules applicable to 
the hOl'se power of rotary engines. 

(27) O. E. B. asks : Pl ease /l ive me a recipe 
for making a face on a fine polishing wheel for 
steel and Iron. A. Use a leather-faced wooden 
wheel and Vienna lime. 

(28) R C. M. asks : How can 1 set black 
carbons In steel cutters, and fasten them Immov
ably? A. Make holes a trllle larger than the car
bons; then Insert them, and rivet the mctal roun,l 
them with a small set and hammer. 

(29) S. A. B. says : How can I make a nir'e 
smooth finish on the barrels of cannon stoves? 
A. Usc Albany or Waterford sand, or a facing 
sand composed of 1 part of coal dust to 8 or 10 of 
Albany sand. 

(30) 1-1. H. saya : Please give me a reci pe 
for a cleansing composition or mixture that could 
be rubbed upon bright steel tools, which can bc 
best heated In lead and, after oolng hardened In 
water, will still be bright. A. We know of no 
method of accomplishing your object. 
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desired strength of ClUTent can be obtained by 
properly regulating the number and size of the 
elements. 2. In Mr. M. Alfred Nlaudet's machine, 
Illustrated on the fil'St page of your SUPPLEMENT, 
No. 9, what size and how long should the Iron for 
the electro-magnets be ? A. They can be made 
of almost any dlmemlons desired; from IJ.i! to 2 
luches long and � Inch In diameter will be 
found eonvenlent. 3.What sized wire �hould they 
be wound with ? A. No. 23 will answer for cur
rents capable of overcoming consldel'llble resist
ance. The size Is varied t{) suit particular re
quirements. �. What should the wire be covcred 
with ?  A. Silk Is best, though cotton will do. 6. 
What should the radiul connecting pieces be made 
of ? A. Brass or coppcr. O. J. quantity, or high 
tension and small quantity, bett.er (or shocking 
purposes ? A. High tension cun-ents arc best for 
producing shocks. 

(32) O. A. W. a�ks : Is t lwte any su b�tal](:" 
that, when rubbcd on a person's hand, will enable 
him to hold hot Iron and molten lead without be
ing burnt? A. Yes, water. 

How can I prepare phosphorus 80 that It will, 
when rubbed on a pcrson's hands, remain lumin
ous for 10 or 15 minutes ? A. Mal<c the solution 
In hot olive oil. 

(33) D. O. asks : Does the piston of an in· 
cllned engine cause less friction 011 the cylinder 
than that of a horizontal engine ? A. There Is no 
practical dIlference. 

(34) V. W. ask s : Do vou know of Rome 
cheap substance that can' be molten and put 
In around the box in a hUb to fasten It after Ithas 
heen trued ? Glue would do if there were some 
way of solidifying It. A. Red lead mixed with 
your glue will solidify and harden, and Will prob
ably answer your purpose. 

(35) S. B. says : It. has bcen as�erted that 
strychnine Is used In making whisky, and that 
traccs of the poison may be dlscovercd after the 
liquor emerges from the distilling process. I ap
plied to Dr. J. R. Nichols, Boston, and he stated 
that he had never In a single Instance found a 
trace of strychnine In whlloky, and that " It Is a 
vulgar notion to suppose that It Is ever used by 
distillers." Is he not right ? A. There Is no bet
ter authority on the subject than Dr. Nichols. If, 
after examining so many samplcs, he Cuiled to de
tect traces of the polson, his statements with re
gard to the matter are undoubtedly well founded. 

(30) E. B. asks : How can I produce chlor
Ide of sulphur? A. Chloride of sulphur Is pre
pared by passing chlorine gas over sulphur heated 
to about 257° to 266° Fah. The produet Is rectified 
by distillation. 

(37) J. J. says : 1 .  A friend Rays that the 
Corliss engine Is always a high pressure engine. 
He Is wrong. 2. Also, that it Is not used on any 
large steam vcssols. A. He Is right. B. Also, that 
a cut-olf Is never used on low pressure engines. 
A. He Is wrong. 

(38) H. J. S. 8I1YS : I have a glass cylinder 
fitted with crank, tlnd a silk pad, for an electrical 
machine. How can I complete the apparatus ?  
A .  :Mount a tin conductor o f  two o r  three Inches 
in dlameter,wlth rounded ends,on a glass rod, and 
place It In front of the large cylinder. The con
ductor must be provided with projecting pointsto 
collect the electricity. Then make a leather 
cushion, stulf with horsehalr, and attach It to the 
board mentioned. Attach also, to the upper part 
of the cUEhlon, a piece of silk which may be long 
enough to nearly reach the projecting points on 
the conductor. Better buy the required amalgam 
for the cushion from an electrleal Instrument 
maker. 

(39) X .asks : What is the strength of a cur
rent of electricity from a small thermo-electric 
pile, supposing the dllference of temperatures 
betwcen the electrodes to be about 100°, compared 
with that from a Bunsen pile? A. The value of the 
current depends upon the res!stomce In circuit. If 
this Is small, 100 blsmuth-antlmony pairs may be 
made to give a current equal to that from an or
dinary Bunsen element. 

(40) R. R. a�ks : Wh ich is the cheapest, 
steam or water, to raise a load of one tun through 
a shaft 100 or 200 feet deep? A. Water power, If 
convenlcntly at hand, would be the cheaper mo
tor. 

(41 ) C. M. B. asks : 1. Please give mE' the 
rule for finding the angle for the teeth of a worm 
gear, the diameter at pitch line And pitch of screw 
being given. A. You will find It explained In 
Rankine's " Machinery and Mill Work." 2.Where 
should a crowned pulley be measured, In the cen
ter or on the edge of rim ? A. In the center, for 
determining velocity ratio. 3. Is a cathead that 
part of a sliding or self-fceding boring bar to 
which thc cutters are fastened, or Is It a piece of 
cast or wrought iron pipe with set screws at each 
end, to be slipped on small shafting, trued up by 
means of the sct screws, and then held in the jaws 
of a back rest ? A. So far as we know, the term 
has no meaning that Is gencrnlly agreed upon. We 
would be pleased to hear from mechanics In ref
erence to the matter. 

(42) F. A. asks : How far w i l l  an injector for 
feeding watcr to steam boilers draw water per
pendlcularly ? Do you know of any Injector 
which will draw twenty feet? A. An ordinary 

11 .  M will  li nd, on refe r"lIce, that I he d en 
tlfrlcc !ic3crlbed on p. 72, vol. 34, Is a good one.
F. J. M. Is Informed thlLt there Is no formula for 
the hor30 pOlVer of a boiler. Amplc boiler power 
for your cnglne is always to be rccommended.
A. L . .F. should usc marine glue for fastening 
cloth or papor to wood. Sce p. 43, vol. 32.-C. W. 
F. will find directions for etehlng on glass on p. 
409, vol. 31.-H. S. can calculate the speed of his 
planer by using the formula given for speeds of 
pulleys on p. 356, vol. 34. He should temper his 
molding knife to a brown color. See p. 21, vol. 
31.-H. H. should cover tho copper oonnectlons In 
his Bunsen battery as descrihed on p. 235, vol. 34. 
-A. A. can tempcr his mill picks by the Pl'OCCSS 
dcserlbOtl on V. loo, vol. 25.-W. D. Y. can calcu
late the lifting power of hydrogen by the formu
la given on p. n, vol. 31.-W. H. S. can prevcnt 
rust on iron and stecl by the method described on 
p. 160, vol. 33.-V. U. A. will find directions for 
galvanl2:lng Irou on p. 315, vol. 33.-W. L. D. will 
And a dC3cl'Iption of lighting A'as by clectrlclty on 
p. 4, vol 29.-0. W. n. will fino a recipc Cor a black 
japan on iron on p. 2OS, vol. 20.-W. S. R. will find 
a description of a process for rcndel'ing tallow on 
p. 400, vol. 34. To blcach tallow, see p. 27, vol. 31. 
-M. M. M. will find a recipe for a bug extermina
ting li'luld on p. 21, vol. 31.-G. n. M. A. J. \V., 
J. C., J. McC., D. R. P., K. J., L. W., and others 
who ask us to rccommen<l books on Industrial and 
scientific subjects, should address the booksellers 
who advertise in our columus, all of whom are 
trustworthy firms, for catalogues. 

( I )  E. J. D. SILY_ : I UHe lH rge q Ull.n titieQ of 
water 'for Irrigation ; and at prosont I mise It by a 
·wlndmlll and pump, but it Is very uneertaln, a.� 
the wind gives out just when it Is wanted. Can I 
oompress air cnough with my windmill for a two 

(12) B. F. O. aake : I-Iow is pyrolignate of 
Iron or Iron liquor made ? A. It Is obtained by 
dissolving scrap iron In pyroligneous acid (crude 
wood vinegar) and evaporating down until of the 
required strength. 

(13) R. W. C. ask s : Is there any way to 
clcar the smoke from a mine with a 100 feet per
pendicular shaft, and about the same length of 
horizontal tunnel at the bottom ? A. The usual 
way Is to Improve the ventilation by a suitable 
shaft. 

(14) R. W. asks : Can YOll inform me how 
to eolor fabrles to a yellow or fawn color? A. 
Wash several times In dilute solutions of carbo
nate of soda and soap, rinse thoroughiy In clean 
water, and blcach with sulphurous acid. 

(31) II. M. A. IIsks : 1 .  C ·  n you tell me how 
to make a cheap and slmplc battery, or a mag
neto-clectrie machine? A. You can construct a 
gravity battery, one of the cheapest forms, In the 
following manner : Place a copper disk at the bot.
tom of a jar tilled to within one or two Inches of 
the top with water ; dissolve a little sulphate of 
zinc In the water and suspend a zinc disk from 
the top of the jar. The wire leading from the 
copper disk should be covered with gutta percha. 
A handful ofsulphate of copper erystals dropped 
in Is sufficient to put the battery In action. Any 

lifting Injector will ralse water from 6 to 8 feet. 
It might be possible to make one 11ft 20 feet. 

(43) M. ask s : Why is it that a carriago wit h 
large whccls draws easier than one with small 
whecls ? Is It a question of leverage or friction, 
or both ? A. Both. 

(44) L D. M. asks : Is the effect of fal ling 
water calculated by the elfeetthateach cublcfoot 
would have, Calling the given distance ? A. Yes. 

At what temperature does the combustion of 
eoal take place? A. It begins at about 1(J()()O Fah. 

Why does amalgamation protect zinc when 
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ulone In acid and not whcn with copper ? A. The I MINER ALS, ETC.-Specimens have been re 
ell'ect of amalgamation is merely to ncutralize caived from the following correspondents and 
the impurities of eommercial zine, which cause I • • 

' 

local action on its surface when pllwl'd In acid ' eX&mlDed, with the results stated : 
water. . A. C. R.-These are the green and hlue carbo-

t 4··') o .  E. asks : Is the old ship log in use Itt nates of cOPllcr.-A. A.-The magnesium eould 
pre3cnt, or is therc any new Improvement for not be extraeted profitably from your rock.-J. 
measuring a ship's spced ? A. It is still used, but F.-It is silicate of alumina (clay) colored by ox
many vessels carry in addition patent logs, whieh ide of iron. It is not injurious to the boiler, but 
register the speed eontlnuously by the action of a Its presence in the water Is unfortunate, as by its 
small propellcr on gearing which movOl! IndexC8. caking upon thc surfaces of the Iron, and Its non-

(46) A. E. D. says,  in re p l y  to c .  8. , who conducting property, a largcr consumption of 
cannot gct heat enongh from a chaTcoal fire to do fuel is necessary in order to properly heat the 
ordinary welding : De sure that your bellows is in water. An analysis of the water is not necessary, 
proportion to the work, and that your tweer is set as this sediment reveais thc nature of its Impurl
"lightly inclinmi towards t.he tire bed. l<'irst up- tlee. The formation might In great part be pre
set the Iron so a3 to make thc scarfs It l ittle thlck- vented by filtration, before Its Introduction Int.o 
er than 18 usua1 ln welding with stone coal ; and the boller.-N. W. D.-No. 1 is a fragment of 
place the Iron cClDsiderably higher, say from two quartz rock. No. � is also qua�.-G. D. C. -�t is 
to fOllrinches above the tweer and considerably decomposed granlta.-O. D. N .-Thc small pleee 
In advilJlce, making sure that the blast 1111._ mlncral appears to be a rich ore of copper con
t,hrongh a thick mattress of Incande3Cent eoals, tainlng tin. Sond us a larger speclmen.-J. C. G. 
but uever striking the iron. The bulk of eharcoal -It Is not of natural origin ; but In what manner 
must of ('ourse be greater than If It were �tone tlils Impure Iron was fonnoo, we cannot SllY.-W. 
coa\. G.-True smalt eonslgts of finely crushoo eobalt 

(4i ) \V. II. P. 811'·8, in reply to A. P. MCC. 'H glass. The samplC3 you send are not smalt, but 
query a.� t,o ventilation of a schoolhouse : I would appear to be sand covered by means of some gel
snggCl!t the placing of a part of the heating sur- atlnous substance with '"Brious salts of eopper, ul
faco in chambcrs, In thc basement, Into which trama1"lne, and organic plgments.-W. E. N.-It Is 
chambers fresh all' from out of doors should bl' Iron ore, but Is too llOOr to work.-G. W. McE.

Introducccl, that It may be slightly warmed. They are Iron pyrites, sulphide of lron.-S. K. H. 

Thence It �hould be led to the apartments to be -No. 1 contains mica and hornblende. No. 2 Is 
ventilated, and brought Into the room near the compact sulphate of lime. No. 3 contains mala

ceiling. In the 1I00r should be registers of sulta- chlta (green carbonate of copper) and copper 
ble size, connected with ail' duets, loading to glance (chalcocite), a lead-colored sulphide of eop

chimneys or to a central Ahaft, which should be pcr.-J. P. G.-No. l is titanlferous il"On ore. No. 

strongly heated to produce a powerful current at 2 1s hornblende and mica sohlst. No. 3 1s granite. 
all times. These chimneys, or the eentml 8oaft, No. 4, is trap rock. No. 5 is granite. No. 0 Is chal
should hc flO arranged that they may be heated at eopyl"ite In qunrtzo7.c rock. No. 7 is gametlferous 
all times, whether heat Is needed in the building hornblcnde rook. 

or not, thus drawing the foul air out and lcaving ---COllDllJDCiATIONS RECEIVED. 
t ho fl·osh air freo to 1I0w In to take its place. A. The Editor of the ScIBNTII!'IC AMERICAN &0-
We are aware that the system of ventilation which knowle<lges, with much pleasure, the receipt of you propose Is the one more generally rocom- original papers and eontrlbutlonsupon the followmended, where a plan has to be chosen at the In- log subjects : 
(''Cptlon of a building : but the schoolhouso In 
que.,tlon Is now provided with a heating apparatus 
which warms by direct radiation, and which the 
trustees would no doubt wish to aiter as little as 
possiblc, provided a reasonable dcgree of ventila
tion oould thereby be obtained; and It was In view 
of this state of things that our suggestions were 
madc. However, the theory that the more vitia
ted air is always at thc lower part of the room is 
not found to be always correct In practice, as 
those who have had the cxperlence of entering 
an upper gallery In a crowded church can testlfy ; 
but whcre the air has remained undisturbed for 
SOllie time, and Is of even temperature, the bad 
air, being thc heavlcst, will no doubt lie UpOIl the 
noor. In thc case In question, thc air that has re
maincd longest In the room wlll be the warmest, 
the lightest, and the most vitiated, and conso
'Iuently should pass of at thc ceiling. Where the 
heating Is done by Indireot radiation the conditions 
are dlll'erent and call for dlffcrent treatment. 

(48) It P. U. Bay�, in reply to J. S. ,  whl> 
I18lts how to makc a raw hldc perfectly transpar· 
ent : Take a green hide (a drlcd one will not do) 
w . L"h it, flesh It well, put it In hot water until the 
hall' is loose, whloh will be In a few mlnute�, put 
It on a beam, remove the hair, and pu t It In cold 
witter. Do not let the water be t.oo hot ; try It 
with a small piece of hlclo. If It shrlnb, add a 
IIttlc cold water. If a printed card Is covered 
with such hide It cau be seen as plainly as through 
a gla.�. When dry, varnish. 

( 10) J .  V. I I .  �. IIlI.y�.  in reply to cortes
pondents who are troubloo with Canada thistles : 
The 1lI0de that I found most expeditious anel ef
feetlve Is to walt until the thistles are In full bloom 
and before the seeds were far enough advanced to 
ripon, and then mow them down with a scythe� 
which always endoo the curse. The reason for 
this Is that the stalk becomes hollow after the 
plant bl03S0ms, and after the stalk Is cut It fills 
with water, which rotg the roots ; and thc seeds 

On the Age of the World. By E. O. L. 
011 Steam Pleasure Wagons. Dy D. G. P. 
On Fish Tanks. Dy A. S. 
On a Memorial of the Centennial. By R. P. D. 
On a Cause of Fire. By J. S. 
On Skylights. Dy A. B. H. 
On the Bessemer Saloon. Dy A. K. 
On G rain Testers. Dy E. L. W. 
On Ucadlng Rooms. By J. O. C. 
On the Kentucky Meat Shower. By A. M. E. 

Also Inquiries an:! answers from the follo wing : 
C . S. B . -W . M. F . -W .  L. 8 . -S .  B. L.-T . G. R.-
D .  K .-E. D .  C .-W. J .  D . -.I .  F. H .-C . ,J . McA .
T .  C.-F. C.-U. " H.-C. R.-C .  S.-N .  S. s . -n. C.
.J . P .  H . -G .  W. C . -L . Z .  Jr.-E .  L .  R . 

HINTS TO CORRESPONDENTS. 

not bclng old enough to ripen, the vitality ends. --------------------

There may be a few plants which have not bIos- [ O F F I C I A L l  
8omed, and which therefore will not rot but 
sprout again, which will require cutting again I N 0 E X 0 F I N V E N  TI  0 N S 
when they get In bloom; and 118 they are all cut at POB WHICH 
once, they will grow and blossom at the same 

Letle ... Patent 01' tbe United State. ,vere 
time, 80 that the second cutting will finish them. 
I have cleaued a field,that was 80 full of thcm that 
a cow could not be clrivon through 1t,ln one t<l'l1SC'lD 
by t.hls method. 

(.'iO) J. C. W. Bay�, ill reply to H .  B. , who 
asks how to calculate at what rate of Intereet, 
cJOmpounded yearly, $2,000 Is of the preeent value 
of ]20 monthly payments of $40 : Fh"l!t find the 
present worth of f·he monthly payments for one 
year at simple Inten.'IIt :  suppose It 10 per eent, 
which Is $45.'1·07+. Then get the prescnt worth of 
an annuity of the SW,·67 for 10 years at 10 per 
cent compound Inten.'8t, which makes the present 
worth $2828'j7, making an error of $828·77, which 
shows that the rate of Interest lDust be more than 
10 pcr cent. Then call it 20 per cent, and work It 
the same way, making the amount or present 
worth only $1110'.N2. Then by double position. 
work out the problem and find the rate of In
terest requlrOO, between 18 and 19 per cent. The 
rule will give a corr.:ct answer, but It is a long op
eration. 

(51)  To D. N. G . ,  of N. J . ,  and mllny other 
correspondents : We know of nothing but polson 
of some kind that will kill potato bugs ;  and there 
Is nothing le:lS objectionable, that Is effectual, 
than Pilrls green. Two tablespoonfuls of good 
Paru green, mlxoo with a pall of water and ap
plied to the potato vine (early In the morning, be
fore the in80ct hides away under the leaves to 
avoid the sun) by sprinkling with a garden sy
ringe or a whisk broom, will relieve you of your 
trouble. If the bugs appear on your tomato or 
other like vines, we would advise piCking them 011' 
instead of using any exterminating powder. 

Granted In tbe Week Endlnl( 

June 13, 1876, 
A ND EACH BEARING TH A T  D A TE. 

[Those marked Ir) are reluued patents. ]  

A complete copy o f  any patent I n  the annexed list. 
nc[ud[ng both the specillcat[ons and drawings, will bc 
urn[shed from this o1»ee for one dollar. In ordering . 

pleasc statc t.be number and date of the patent deSired , 
Bnd remit to Munn &Co . •  87 Park Row. New York city. 

A[aru. and extlngu[sher. lire ,  Nev[ n. & 1:!1II[tl! . . • •  178 ,660 
Alann . portable burglar. N .  W .  Palmer . . . . . . . . • . •  178.liII3 
Alaru. recorder. elect.r1t1 lire , H. Enn[ • . . . . . . . . . . . •  1'l1I. 15O 
Annunc[ator. electrlca[, C. W. Holtzer . . . . . . . . . • . .  178, 641 
Auger. eart h ,  D . N. Root . . . . . . . . . . . . . • • . . . . . • . . • . . • 178 .675 
Baby tender. T . I:!haw . . . . • . . . . • • . . . . . . . . • . . . . . . . . . . • . 178,630 
Baby walker. N. Nelson • . • . . . . . . . . . . . . . . • . • • . . . . . • . •  178.5(8 
Bag holder. Brown & Colllert . • . . . . . . . . . . . . . . • . • . • • •  178,727 
Bag holder. Shumakcr & Moorhead . . . . . • • • . • . . . . . . .  178,682 
Baggage seal , J .  L . Harley . . . . . . . . . . . . . • • • • • . . • . . • . .  178.766 
Bale tie, B. K. Fow[er . . . . • • • . . . . • . . • • • . • . . . • . • • • . . . •  178.754 
Bale tie , A .  A. Gold.mlth . . • . • • • . . . . . . . . . . . . . . • • . . . • 1'711,762 
Bale tic , B . HempBted . . . . . • • . • . . . . . . . . • . . . . . . . . . . . . • 1711,'l7l 
Ba[e tie. S. Palmatier . . . . . • . . . . . . . • . . . . . . . . • . . . . . . • . .  1'l8,665 
Bed bottom spring, S. HolmaD . . . . . . . . . . . . . . . . . . . . . .  178,176 
Bed bottom spring, W .  P. Rhee • . . . • . . . . . . . . . . • . . . •  178.560 
Bed bottom .prlng , S. II . Reeves . . . . . • . . . . • . . . . • . . .  178 ,671 
Bedst<lacl, book .upport, etc . •  A. M. E .. stman . . . •  1'l8,747 
Bee feecler. W. E . Hamilton . . . . . . • • . . . • • • • • • . . • • . • .  178, 765 
\lee bh·e, El\lott " Lucas . . . . . . . . . . • • . • . . . • • • . . • • . . .  178,614 
Be[t. volta[c .  A. M. Dye . . . . . • • . . . . . . • • • . • • . . . . • . . .  1'l8,611 
Blackboard rubber. H. H. Burr[ngton • • . . . . . . . . • . •  178 .594 
Blind stop, J .  L . Crawford . . . . . . . . . • • • • • . • • • • . . . • • . .  178.'l89 
Boller. elrcu[atlng tubular, G. S.  Faulkner • . . . . • •  178.517 
Boller • • team washing, A. S. Herr . • • • . • . • . . . . . • • . •  173,525 
Rond •• caneellng machine for, J. L .  Harley • . . • • • • 178.76 · 

[JULY 1 5 , r Sj6. 
Boota. etc . ,  driving nails In, S. Harris • • • • • • • • • • • • • •  1'18.768 Horsesboe calk sb .. rpener. Edmonds & Kenyon • •  1'18,74R 
Boot •• e tc . ,  making, C.  W. Collyer . . . . • • • . . . • . . . • •  178, 598 Horseshoe macblne, C .  D. Bean . • . . • . • • • . . . . . . . . . . •  1'18,i!08 
Bottle, smelling and perfume, H .  Warner . . . . . • . . .  178,918 Hose pipe coupling, T .  Loftus . • . • . . . . • . • • . . . . . • . • . .  1'711 ,649 
Bottle stopper f .. stening, E . Dreber . . . . • • • • . . . . • • • •  178.745 Hot aIr chamber, J. U. Swisshelm . • . . . . . . . . . . . . . • • .  178.818 
Bottles, molding, A. R. Weber . . . • . . . . . . • • . . . . • . . . •  1'18, 819 Ice cream freezer. E .  G .  Wbeeler . . . . . . . . . . . . . . . . . .  178 ,692 
Bracket. wall, C . W. Latham . . . . • . • . . . • • . . • • . . . . . . . .  178 .�:14 Iron , bath for treating, C. Z[egenhelm . . . • . . . . . . . .  178.706 
Broom machine, "ralrath &; BroDson (r) . . . . . . . . . . .  7, 175 Jack , l lfttnjl, G. W . Hunter . • . . . . . . . . . . . . . . . . . . .  0 . . .  178 ,777 
Brush-making maeblne, J. M. Pickering . . . . . . . . . .  178,556 Jack ball and socket join t, W. B. Alden . . . . . . . • . . •  I'lli, 'l'OO 
Bur[a l  apparatus, L. H. Sbular . . . . . . . . . . . . . . . . . . . . . .  1'711.fiRl Jar lifte r, .J . McLa[n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'711 ,655 
Burner. lamp, J. Curzon . . . . . • • . • . . . . . . . . . . . . . • . . . . . .  178 .602 Kiln, brick. E. W. D1nghauI . . . . . . . . . . . • . • . . . . . . . . . . .  111l ,715 
Burnor, lamp , J. Englc, .Jr • . • . . . . . . . . . . . . . . . . . . . . . • .  178 . 615 Knapsack supporter, H. C. )ler,.[I1I11 . . . . . . . . . . . . . . .  1'l8 . ii45 
Butt.'r package, W . B . Wblte . . . . • • . • . . . . . . . . • . . . . . .  1'7II .mlll Knob for ,·eKse[ lids .  C. lJo[c1thwlLlt . . . . . . . . . . . . . . •  1'l8 .b"lG 
Button, W.  Orr • • . • • • • • • • • • . • • • • • • • • • • • • • • . . • . • • • • • • •  17H,G52 Lamp, C . C . Bliss • • • • • • . . . • . • • • • • . • • . • • • • . • • . • . . • • . . •  17R , 5R8 
Button fastening, R. W . Hu.ton . . . . . . • . . • . . • . . . . . • 178 ,7711 l-am p .  G. D. llurton . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . .  178.508 
Button fa.ten[ng. A. T. Perrine . . . . . . . . . • . . . . • . . . . .  17S, 155 LIIlDP , IlIck. & Smltb . • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . .  111l.687 
Calendar and adding machIne . W . Rroomhall . . . .  178.506 Lamp, C. F. A. H[nr[ell • . . . . . • . . . • . . . • • • . . . . . . . . • . . .  111l, 174 
Can, heating and cooling wllk , M. Downey • . • . . . .  178,610 Lamp chImney .  I •. D. Gunn . . . . . . . . . . . . . . . . . . . . . . . . .  111l .!I21 
Csn, refrigerating . J. G. G1mmy . . . . . • . • . . . . . . . . . .  1'l8,761 Lump, Htreet . J .  �1 . 1I.·uce . . . . . . . . . . . . . . . . . . . . . . . . . . .  111l,59"J 
Can, slleet meta[ , A .  A. Clle'·alller-Appcrt . . . . . . • •  1'711,501 I.antm·n .[gnal . H .  H . llot.y . . . . . . . . . . . . . . . . . . . . . . . . .  178. 607 
Can • •  lIeet metal , J. F. Merrill . . . . . . . . . . . . . . . . . . . . .  178,54-1 LaMt. , J. ll . I:!wltzer . . . . . . • . . . . . • • • . . . . . . . . . . . . • • . • . . .  171I,ti!15 
Can . etc, valve for varul.h. D. T . Crockett . . . . . . . 178 , 601 LaMt standard or Kupport. J. W. Hart • . • . . • . . . . • . .  178.633 

Car axlc box. J. )I. BrosIUs . . . . . . . . . . . . . • . . . . . . . . . . .  1'711, 72S L�tlle, rake tooth , S . Bisbee . . . . . . . . . . . . . . . . . . . . • . .  17, , ' 8'i  
car coupling, J .  Da'·eoport . . . . . • . • . . . • • . . . . . . . . . . . •  178 ,7�1 Lilt, tireman' . hydraull,· . Uenw[ck & Anderson . .  178, $2 
Car coupling, R. Loomis . . . • . . . . . . . . . . . . . . . . . . . . . • . . •  178.'l8'i Lifting mach[ne, A . �'[cht . . . . . . . . . . . . . . • . . • • • . . . . . . .  li8, ti20 
Car coupling, C. L. storrs . . . . . . . . . . . . . . • . . . . • . . . . . . •  178 .81 1 Lock snd key, J . J .  J'ortuguez . . . . . . • . . . . . . . . • • • . . . .  178,6611 
Car coupllng. l:! . U.tlck . . . . . • . . . . . . . . . . . . . • • . . . . . . . . .  1711,817 Lock . combination drawer . C . F .  Barth . . . . . . . . . . • 111l. 658 
Car coupling. w. L. Yobn . . • . . . . . • . . . • . . • . . . . . • . . . . •  178 .828 )I"ttross and furni ture spring. J. Hegedu •. . . . . . . .  178,770 
Car. stock, J. R. McPller.on . . . . . . . . . . • . . . . . . . . . . . . .  1'l8,7'JS )[ easure. I Iqu[d. J . •  f. Uobert • . . . . . . . . . . . . . • . . . . . • . .  li8, 103 
Car, .treet, J . l:!tephen.on Ir) . . . . . . . . . . . . . • . •  7,176,  7.177 )lesHure , liquid. J .  W. Wllk[n.on . . . . . . . • . . . . . . . • • •  178, 573 
Car •• drawbar for railway, W H. Kelley . . . . . . . . . .  178.581 )Ieter. l lqu[d. F. A. �'owler . . . . . . . . . . . . . . . . . . . . . . • .  178. 629 

Carpet stretcher, E. W . Bullard . . . . . . . . • . . . . . . . . . . . •  178.593 �Ieter, water. B . �·ltts . . . . . . • . . . . . . . • • . . . . . . • . . . . . • • • 173 .829 
Carriage bolts . making , J. B. Clark (.. . . . . . . . . . . . .  7, 167 )1111, crusb[ng, ]0'. II . I:!mlth . . . . . . . . . . . • . . . . . . • • . • . . . 178, 561 
Cartridge, W. S . Smoot . . • • . • • . . . . . . . . • . . . • . . . . . . . . .  173,683 Mill. g11ndlng. I •. B. )Icllooald . • . . . . . . . . . . • . . . . . . . . 178, 653 

Cartridge case. S. W . Wood . • • . . . • . . . . • . . . . . • . . . . .  : 178 ,698 )1IlIstone d re ••• Welch & Hann . . . . . . . . • . • • . . • • . . . . .  17R . !I2O 
Cartridge .hell •• machlne for heading. S. W . Wood 178 .1rJ5 )Iold[ng machine pre".lng bar, H. Bauer . . . . . . . . . .  17�, 712 

Chair, folding. G. McAleer • . . . . . . • . • • . • • . . . . . . . •  : • 178. 791 )[ otor, I·O\·cr.[hle water, O. ,J .  Backus • . . . . . . . • . . . .  17R. 5R2 
Chah·. folding . W. C. O'·enden . • . . . . . • . . . . . . . . . . • . •  111l,1i6.� )Iotor. water. Cr.ndell & llro\\"er . . . . . . . • . . . . . . . . . . • 1 '711 .787 
Chairs. recllo[ng, T . M . Br[ntnall . .  I78,591, -720, ·721 , -T./5 :\Olowlng mach hw. E. W ebbcr . . . . . . . . . . . . . . . . . . . • . . . .  liR ,570 
CI",[r. rocking. n. J. Powers . . . . . . . . . . . . . . . . . . . . . 178 , 5:;7 Mu sic reposit ory . J .  C. Ward . . . . . . . . . . • . . . • • . . . . . .  1'l8. 6111 
Chandelier, Carter & Browne . . . • . . . . . . . . . . . . . • . . . .  178 . 'j3;j Nai l plate feed,· ,.. W .  Koplin . . . . . . . . . . . . . . . . . • . • . . . .  1i8,646 
Chandelier, A .  Lang . . . • • . • • . . . . . . • • . . . . . • • . . • . • . . . .  178.i83 N a,·[gator· s p.·otract.lll·. J. D . & s. Leach . . . . . . . . . .  liR.5S5 
Chili , C. A. WII.on . . . . . . . . . . • • . • . . . • • . . • . . . . . . • • . . . .  178 ,82"J ," ut lock. W . )lcLlmenM . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  liR,fIM 
Cbr[stmas tree bracket, A .  Dailler . . • • • • . . • . • . . . . . •  178, 6;);1 Ol·dlUlD ce project ile • • r .  G .  nutler . . . . . . . . . . . . . . . . . . 17R. I o.� 

Churn power. C. w. Patton . • . . . . • . . . • • . . . . . . . . . . . .  178. i\).i Or" Kcourer .nel umall<Umat or ,  W. H. Patton . . . . .  liR. 551 
Clamp, tloor, G .  U. Shaw . . . . . . . . . . . . . • . . . . . . . . . . . . .  178 .677 Orl<an , reed. W. JIi .  )[anD[ng . . . . . . • . . . . . . . . . . . . . . . . .  l'i\!. I;r�. 
Clod crusher. P. T .  B .  Sm[th . . . . . . • . • • . . . . . . . . . . . . .  1'l8,1'O'l Orgall l"eed board und platc . T . )Idnbo[d . . . . . . . . . .  17�, I;sH 
Clotb cutting macblDe ,  I'. C. Uerard . . . . . . • . • . . . . .  178 , 758 Pack[njr for balanced pistOn ,·ulveo, D. Dale . . . . . . .  1'l8, 66l 
Clothe. p[ns, making, J. W. Millet . . . . . . . . . . . • . . . •  178, S[6 Pan, llak[ng. II. K. Ford . . . . . . . . . . . . • . . . . . . . . . . . . . .  1'711. (\2:1 

Cock , .top, S . P. Browcr . . . . . . . . . . . . . • • . • . . . . . . . • . .  1'711 , ru Pnper clamp, Ki ehl & I'hill f p" . . . . . . . . . . . . . . . . . . • • . . • 1'l8. 5:rJ 

eollee mill , T. Strowbrldge (r) . . . . . . . . . . . . . . . . . . . . .  7,17� Papcr collar, extension • •  : . U . Cohen . . . . . . . . . . . . . .  1iH, 51l 
COllin , F . II . Hili . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  178.52G P.per-cuttlng machl ne .  A. n ... uI<lwrty . . . . . . • . . . . . .  1'l8. 1iO!1 
Comb , J .  W . Fle[schmann . . . . . . . . . . . . . . . • . . . . . . . . . .  178,61 I'al,or \"e.sel. A. Wuen.ch . . . . . . . . . . . . . • • . . . . • . • . . . . .  17S .827 
Cooker, feed , )( . H. Beach . • • • • . • • • • • • • • • • • • • • • • . • .  17S.G'WJ Pt.' o ,  fOllntain, II . H . P('rkf n ""  . • . . . . . • • • • . • . . • • • • • • •  17M, ()6i 
Cooker. feed , Olmstead & WUson . . . • • • • • • • • • • .  , • • •  17St 7111.i PIon holdm', A .  Can t .... · l . . . . . . . . . . . . . . . . . . . . . . . .  o • • •  o • •  1�. TJn 
Cooker, .team, N .  Jewett . . . . • . . . . . . • . . . . • . . . . . . . . .  17� , 11l1 P" n rack, W. E . Thom • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17!'. NI4 
Com and cotton cutter, etc . , I .  F.  Harrl.oll . . . . . .  178,769 !'cn ra,·k and Inkstand . �: . C ' .  Hll m l ltoD . • • . . . . . . . . .  17R. fi:l2 
Corn sheller. J. E . LewiY • • • • . • . • • • • • • • . • • . • • • • • • • • • •  178,5n6 l'endu1um. C01lJllCn �atJ nJ:, }'o \\"1 1 l 1nou . . • • • • • • . • • • •  1 �. 69!', 
Corset,  G .  S. Bracher . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  11M .719 I'[anoforte • • J .  mUlllO"r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 71<, 717 
Corset, H. II . May . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . • . .  IiK,'l8\! Pianoforte. C. 10'. T. f't' · I I IWlly . . . . . . . . . . . . . . . . . . . . .  1'711. 565 
Corsets, eyclet .prlngs for, G. S. Bracher . • • • . . . .  17R, 71S ['1l1ow. Imitation. A. D"I<C"nhll .'t . . . . . . . . . . . . . . . . . . . .  liR • •  1 5 
Cultivator, W . W right • . • • . . . . . . . . . . . . . • . . . . . . . . . • . .  178 , !l:.'G  I'Ipe cutter. J. )1 . Evart • . . . . . . . . . • . . . . . . . . . . . . . . . . . .  I 1H.617 
Cultivator and seed planter, Sprad[ey .' al . . . . . . . .  178. 808 ['[otol. spri ng air. A .  C .  Car,·y . . . . . . . . . . . . . • . . . . . . . .  1';' .,109 
Cultivator bcam� bendfnlt', S. E. Drake • • • . • • • • • •  178 , 'i-I-J Plan l (�r and cult l l"ator, (�f))·n. E. I'. "' (),..(�s . . . . . . . . . 1 7H. :l51 
Curtain flxturo , J. ColllnM . . . . . . . . . . . . . . . . . . . . . . . . . .  17R ,512 Plan ter. tumd (:nrn , .J . :\ i 1 kf'Y . . . . . . . . . . . . . . . . . . . . .  l;:.I • .:;t,u 
Cushion , uphplstt�ry, )1 . Elbel't . . . . . . . . . . . . . . . . . . . .  178, 61:1 IJl ow, fc(�t. 'V . M .  'rOWI ·I·N . . . . . . . . . . . . . . . . . . . . . . . . . . . l"i·"!. � 1 5  

Dam per, A .  H .  :sorrls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l'i8,1115 PlowK., t\ulky, Yl. lIenry . . . . . . . . . . . . . . . . . . . . .  1 iIoC.5'l4 .  1 i"C .  52� 
DJ.ce castor, G .  H .  Maclntire . . . . . . . . . . . . . . . . . . . . . . .  1�, 53i PlOW, Mulky. J . n. halxton . . . . . . . . . . . . . . . . . . . . . . . . . .  l i� .iir� 
Digging potatoes. ctc . , H .  A .  ll cLaughlln . • • . • • • •  li8 ,5-I2 l'llImbtw'M trap, Adt·c &. �·oh·y . . . . . . . . . . . . . . . . . . . . . .  I �. 57i 
Door plate attl\Chment. Younjr, R .. ed & :,Ihafer . . .  17!I, 69!1 Pn eumatic dispatch tub". Jo:. S .  Le.ycraft . . . . . . . . . 1 C<. 7S I 
Ilry[ng wcarlng apparcl . • 1 .  Bro un (I·' . . . . . . . . . . . . . .  7, 166 l'ortra[ts. [ncaslng puck"t • •  J .  H. ·\lllllel'al .· . . . . . . • lie<. illR 

Duster, fc .. tb"r, J . L. Lltll" ( r) . . . . . . . . . . . . . . . . . . . .  7.171 Powde .... d[stl·[butlnl< . S. L . . \lIen . . . . . . . . . . . . . . . . . 17R , 70 J 

Elbow mach[ n e ,  C . I 1 .  Amann . . . • . . . . . . • • . . . . . . . . . .  178.700 Press. hay. I' . K. Dedel·lck . . . . . . . . . . . . . . . . . . . . . . . . . .  l iR ,51 4 

Elevator, 1': . n . •  Tohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,630 PrInting press. rcglst,cl·J ng. A. DouJ,Clll'rt y  . . . . . . . . . l'i� .fiOH 

Elevator, G. \V . Rehl • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • •  178.800 l'rlntJng prcsH, trlmmloJr. W .  H . n . Clagur. . . • • • . • . 17H . :;!17 
E[evator, II a,·, E .  L. Church . . . . . . . . . • . . • • . . . . . . • . . .  111l, 7lI 1  ['rlntlng rolls. making. J • • J • • JIIDI .WIIl" . . . . . . . . . . . . . 17'l. 5� 
E[evator, hydraulic. H. E . Bathrick . . . . . . . . . . . • . . • .  178, 111 Pump. J . S . Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ij�.7UI  
Ele\'ator. Bcrew, II .  W .  Lalferty . . . . . . . . . . . • . . • . . • • •  17M ,6j7 Pump, bucket, chain • • J . A .  ( �b1.1l·l'hnl • • • • • • • • . . .  _ • •  1 � ,  7:1:; 
Engine , rotary. B . Brau e r  . • . . . . . . . • . • . . • • • • • • . • • • • •  178,58.1 Pump, lIft, C. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 ' . ,;:/.1 

Engine valve . direct acting, W : H. lIeF l ui • • • • • •  17R • • U·l Pump, rotary, U. B. Ucynoldl't . • • • . • • • • . . . • • • • • • • . . . •  l'iR, 6'2 
Engine valve Jeeur, H . J .  BC!'hrells . • . • . • • • • • • • . • • • . •  118 .714 PUlllI'S, valye for stcam. I t .  EpIJinJ( . . . • . • . • . .  - • . • • .  17H ,616 

Express call. U[ ngwalt & Lamprey . . . . • . . • • • . . • . . . .  178 , 67� I'umps. \"Il[ve for .team . W. II .  Ll\url" . . . . . . . . . . . . •  I 1M ,G4� 
Farrl"r· s huttress , Uordon " Sleeper . . • • . . . • . . . . . .  11!I , b'l!1 I:a\[ way drawhead. C. Kelley . . . . . . . . . . . . . . . . . . . . . . .  l iR . 1i4� 
Feather r,mo,·ator. De Witt & IlIte . . . . . . . . . . . . . . .  , 17H.7�2 [:nllway gate, H. lJ .uyhm . . . . . . . . . . . . . . . . . . • . . . . . . . . 1'7II.IW! 

Fence ,  A. K .  B.llc[t . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . •  178.593 Hallway track . portab[". )I .  d" )1 . c. Y )[8rtl l",0 . 111l. 1152 

]o'ence, metallic, Walker,  Devoe " young . . . . • . . . .  1'l8 .5 9 Hallwl\Y watcr tllnk. �:. H. Du m! . .  . . . . . . . . . . . . . . . . . liR. 516 

Fence . portablc ,  C. Re[tz . . . . . . . . . . . . . . . . . . . . . • . • . . .  17l1,SCI lta[D w.ter cut-<>!f. L. II . " A. "rury . . . . . . . . . . . . . . .  1iH, 73>< 
�'cnce IIOSt , C[ark . . . . • . . . • . . . . . . . . . . . . . . • . . . . . . • • • • . .  178,736 ltake. llo .... ' hay. 1l . 1 l 0 :fl ... l n . . . . . . . . . . . . . . . . . . . . . . . .  17H . 7Td 

Fcnce post . F . Su[ter . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . .  1'18.684 Uel<[.\ (,r. M .  D .  W i l liam " . . . . . . . . . . . . . . . . . . . . . . . . .  17K. 5i5 

Fence wire , L. B . King, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  178,615 Hegistcrlng, needle boal'd fur, P . M('Alct'r . . . . . . .  17R. 790 

Fencc w[re, bal·bed, W. G . Allen . . • • . • . . • • • . • • . . . •  178 ,581 Hollcr, land ,  � •. B. I l . d ley . . . . . . . . . . . . . . . . . . . . . . . . • 1711.6S1 

Fencc wlre. barbed . A. C. Decker . . . . • • • . . . . . . . . . .  1'l8,605 Rooll ng . lIlctallk . L. J. Hol eton . . . . . . . . . . . . . . . . .  I7H .6S!1 

Fertilizer and grain distributer, E. M .  WIII[ams.  178,574 Sadiron h eatcr .  ll. I!e[d . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  17R,561 

]O·lIter for c[8tern ••  J. M .  Grove . . . . . . . • . • . . . . • . . . . • .  l1M,630 Sai l., reeling, J .  W , Sharret . . . . . . . . . . . . . . . . . . . . • . . I1M,61M 

Fire arm. breech-loading, H. Egener • . . . . . . . . . . . . .  178.74:1 8aMh balance . J. Waddell . . . . . . . . . . . . . . . . . . . . . . . . . • • 178,600 

Fire ann. breech-Ioad[ng. J. A. IIcckenbach . • • • •  1'l8.637 Sa.b fastener. G . A. Ha.·tls . . . . . . . . . . . • . . . . . . . . . . . . 1'711 ,522 
.'Ire arm cartridge ejector, t!.  W. Wood • . . . . . . . . . .  178 ,824 Sash fastener, 8 .  McN I nch . . . . . . . . . . . . . • • • . . . . . . . . •  17K, '>1.1 
F[re place , re,·cr.[ble. A .  )1 . Ferguson . . . . . . . . . .  173 , 752 Sash fastcner, .J . n.  I'.y.on . . . . . . . . . . . . . . . . . . . . . . . . 111l.llflfi 

Fire shield , W . llurray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l'78, �  Saw mand rel ,  J . T .  DJl;:�� . . . . . . . . . . . . . . . . . . . . . . . . . .  17H, 51l2 
F[ag, dcs[gn for, W. A. Dull (r) . . . . . . . . . . . . . . . . . . .  1. 178 SawlIIl I I ,  W . • : . Hi li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17K.63M 
Flue cap f .. sten[ng. )lcllll llen & Rydman . . . . . • . . . .  1711 .794 Saw . scroll. W. D W.·.tm.n . . . . . . . . . . . . . . . . . . . . • • •  liR. R"ll 
Fog s[gnal , E. E . M .. nn . . . . . . . . . . . . . . . . . • . . . . . . • . . . .  1'l8.'l88 Saw table gui d e .  Lew i s  & Barn," . . . . . . . . . . • . . . . . . . liR. !ISO 
Fork . horse hay, Eo T . Stoughton . . . . . • . . • . • • • . . . . •  1�M . 810 Scale be .. m. II . L . U.·,."II . . . . . . . . . . . . . . . . . . . . . • . . . . .  178 , 52\1 

Fuel, d�compos[ng water for ,  )1 . W. H .. zelton . . . .  1711 . 6S5 Scale., we[gb ,  n. H .  C . Hlle .. . . . . . . . . . . . . . . . . . . . . . . . I7R .ti11l 

Fulling ",a"h[ne. C . !' . Cool idge . . . . . • . . . . . . . . . . . . .  1'l8 , 599 Scraper .  J . H. 1I01t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111l, tilCI 

Funnel and lII .... snre. F. H. W[n.ton . . . . . • . . . . . . . . .  111l ,697 Screw-cuttlDg tap , S. W. �hLl·tlu . . . • . . . . . . . . . . . . . . .  17� ,tilil 
Furnace, t ln�beal [ng. Sr.udebak"r &  RInds • • . . • • • .  1'711 ,812 Seal. m eta\llc.  E. J .  Brook • . . . . . . . . . . . . . . . . . . . . . . . .  1 7 8 . T�l 

Furnace, water chili, Dav[. & Robert •. . . . • • . • . . . .  liR.�13 �"parator. gl·a[ n ,  H.  L . I ) o \\" n ton . . . . . . . . . . . . . . . . .  17M , US 

Furnace straw feeder, F. X. �'Ischer . . . . . . • . . . . • . .  11M , M� Se parator, graI n .  D . •  : . �'[.hl·r . . . . . . . . . . . . . . . . . . . . .  178 ,1121 

6as apparatus . portable,  J. S. TbomaM . . . . . . . . . . . .  17�, ti&' S(�parator. J;:mln .  l Ian col'k & 1.4("a01l1n ( r ) . . . . . . . . . 1. 16� 

Gas cOI�k alld valve, C. A . Gerdenclr . • . . • . • . . • . . . .  l'i8. 75� S(�wlng llIachlnc t hrl�ad (�rl'l ,  ,.; . �. X orrum h(· • . l7t� ,fi('� .-6fil 

Gas fltt(!rA' hooks. making. W .  A. lluliler . . . . . . . . . .  178,129 S(�wlnp: machine Iwant gage , l<� . Shaw . . . . . . . . . . . . . .  17R, fii9 

Gas retorts. 011 feed Ing, .r . Barbour . . . . . . • • . • . • . . . .  11M.5�1 Sh[n"le-pla n[ng machIn e • •  1 .  �'lInt, . . . . . . . . . . . . . . . . .  l iR. 75O! 

Gate., e[os[ng, J . II. Rced . . . . . . . . . . . . . . . . . . • • . . • • • .  111l,559 Ships,  cOl1structlon of ,  T. A llen . . . . . . . . . . . . . . . . . . .  [iR. 11t1 
GlaA8 , tempering. H. () · � el 1 . . . . . . . . . . . . . . . . . . . . . . . .  l'i8. 7n ShIrt bo�om supl)Orh.·r� F. K urf . . . . . . . . . . . . . . . . . . . .  H� .5:�; 
GlasKware, man ufacture of, W . Bcck . • . . . . . . . • • . • •  178 , 51l.l �hovel. tire . A .  Uardell . • . . . . . . . . . . . . . . . . . . . • . . . . . . . 17M ,i:)Jo' 
Glove . W. F. FONtel· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17�,520 8lfter, ash , N. J. �·el f x  . . • • . . . . . . . . . . . . . . . • . . . . . . . . .  111l,61H 
Ura[n binder, J .  U .. rn .. d • . . . . . • • • . . . • • • . . • • . • • • • • • • •  178 ,157 Sll(n ,  lIIum[nated, A .  L . Brumlh·[d . . . . . . . . . . . . • • . .  liR ,5f1C 

Gra[n binder, S .  D .  Locke . • . . . . . . . . . . . . . . . • . • . . . • . .  178,7H6 Skatc, C . Brew.ter . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . • •  17R, 5!KI 

Grain ,  raking aad b[nd[nK. A. S. Hard[ng (r) . . . .  7 , 169 Skate, C . G. C . I:![mpson . . . . . . . . . . . . . . . . . . . . . . . . . . • .  178,5621 
Un,[n tally. I'. Winsor . . . . . . • • . . . . . . • . . . . • . . . . . . . . . .  171I,1rJ3 Smoke jac k ,  Deeds & Br[dwell . . . . . . . . . . . . . . . . . . . . .  : 11l.606 
Grate bar. W. T. Bate . . • . . • • . . . . . . • . . . . . . . . . . . . . . • . .  17"' ,710 80lderlng macb[nc, 1 .  HIIY'" . . . . . . . . . . . . . . . . . . . . . . .  1 'l8 . C;3� 
Grubber, E. Howel! . . . . . . . . • . . • . . . . • . . . • . . • • . . • . . . . • •  178,527 I:!old�ring macb[ne .  W .  I I .  I .  Howc . . . . . . • . . . • . • .  178, 1142 
Guns . recoil cbeck for. A. G. Slnc[a[r . • • • . . . • . . . .  178 , 806  Sp .. y[ng [nstrument, J. L. 1"111·1161· • • • • • • • • • • • • • • • • •  178.KI6 
Hame , L . C .. rr . . . . • . . • . . . . . . . . . . . • • • • • • . . . • . . . • . . . • • •  178,73.l Sto,"e pipe elbow mnt'hlm'. H. F[Kh cr . . . . . . . • . . . • • •  1 11l. i19 

Harrow,  W. Taylor • . . • . . . . • . . . . . . . . . • . . . . . . . • . . . • • • •  li8, 6lI6 Stove pipe tblmble , )I . !' .  Cobb . . . . . . . . . . . . . . . . . . . .  1'711. 510 
Harrow, Tracy and P[att . • . . . . . • . . . . . . . . . . • . . . . • . . • •  178,566 S t o v e  watcr beat"r, J .  E .  M o n k'II  . . • . . . . . . . . • • . . . •  liR.547 

Harvester. S .  D .  Locke . . . . • . • • . • . . . • • . . • . . . . . . . . . • .  178 ,7'� Stove watcr heater. J .  A. 1o.,." y . . . . . . . . . . . . . • . . . . . . .  111l,756 

Han"ester tinger har. C .  W .  & W .  W. lIarsh • . . • • .  178 .5 10 Straw cutter, L.  Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liR.713 
Harvest,'r b[ndel·· . stand. C. W. & W. W. Marsh . 178.541 Straw cutter, L. Scoti"Ic\ . . . . . . . . . . . . • • • • • . • • . . • . • • • .  1711, 6i6 
Harvester ra[s[ng device. C . W . Mar.h .t al . . • • . .  l1R.539 Stud and butt on, C. N. lIro wl1 . . . . . . . . . . . . . . . • . . . . .  1 7 1 ,726 

Hat body , wire, A. Freshlleld . • • • . . . . . . . . . . • • • . . • • • 178. 625 Syringe , vag[nal • •  J .  T. Buttr[ck . . . . • . • • . . . . . . . . . . .  111l.5Il6 
Hat-pre.s[ng machin e ,  M. A. Cumlng . . . . . . . . . . • . .  1711.740 Table. folding , G. He •• . . . . . . . . • • • . • . . . . . . • . . . . . . . . .  17S ,77l! 

Hat sweat b .. od, J .  W .  Valentine . . . • • • • . • • • • . • • • • • •  1'l8,6Il9 'lab[e Icaf support, Pleukharp & Shilling • • • • . . . •  , 1'l8.668 
Heater, J. E. Gridley . • • . . . . . . • • . • . . . . . . . . . . . . . . . . . . .  1711,764 1 Tablet, wr[tlng. J. H . llodder (r) • . • • . • • • • • • • . . • . •  7.170 

lleater, .ad lron, H. Rc[d . . . . • • • • . • . . • • . . . • • . . • . . . • . .  1'l8 ,561 Tank regulator, II . C. Meyer • • . . . . . . . . . . . . . . . . . . . . •  178 .&6 

Heating apparatus. C. E7.ard . . . • . • • • . . • . . • • . • • . . . . • .  17l1 ,751 . Telegrapb rclay ••  Allan & Wallace • • • 178.578. -67\1, 178,5� 

Heat[ng apparatus. J. P. Gill . . . . . . . . . . . • . . . . • • . . • . . •  1'711,700 Thrashing rods, co,·er for. W . R. Wilcox • • . • • • . . •  1� t194 

Heel-pollsb[nl< machine, R. F. Burna • • • • • • • . . . • . . • •  178,128 T[cket c .... e, C. N .  Ayres . • . . • • • • . . • • . . . . . . • • • . • • • • • •  178.1II'i 

H[nge. gate, Walker & Devoe • • • • . • • . • . • • • • • . . • . . • .  178,568 T[nnlng or coating metals, Morcwood ., al • . .  : . • •  178,667 

Hog cbolera, re nedy for, W. J. Galt • . • • • • . . • . . . . •  178.758 TobaCCO packing case. L. M. Marburg • • • . • • • • • • • . •  l'1'!,l588 

Hook. button, H. S. Hurlbut • • • • • • • • • • • . . • • • . • • • • • • .  178,'178 Trace carrier, L. Carr . . . • • . • • • . • • • • • . . • • • • . • • • • • • • • •  1'18,'7Sl 
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JULY 
Track clearer, J. T. Jensen • . . . . . • . • . • . . . • • . . . . • . • .  178,648 
Track clearer, Temple & Miller . . . . . . . . . . . . . • . . . . . . •  178,667 
Trn88, C. Sledel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78, 804  
Valve, H. R. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,'lIJ9 
Vehicle axle and box, R .  F. Pickard . . . . . . . . . . . . . . 178,800 
Vehicle hub, J. C. Hendry . . . . . . . . . . . . . . . . . . . . . . . .  178,m 
Vehicle, .prlng, B .  H. Otl • . . . • . . . . . . . . . . . . . . . . . . . . .  178,798 

Wagon brake lever, .T . H. Sextoll . . . . . . . . . . . . . . . . •  _ 178,815 
Wagon, dumplnJt, H. Af'sRler . . . . . . . . . . • . . . . . . . . . • •  178,7H2 
Wagon, road, A. B. Stickney . . . . . . . . . . . . . . . • . . . . . . .  17R, � 
Washstand, folding. ,I . W .  lllakeOlore . . . . . . . . . . . .  178,716 
Washlngma.ehlnt�, Grancistatr Lt· \Vnshhurn . . . • . . • •  178,763 
Wa.hlng machine, W. A. We.t . . . . . . . . . . . . . . . . . . . . .  171l,5il! 
Waohlng machine, T. McV . WIl.on . . . . . . . . . . . . . . . .  178,696 
Washing m .. chlne, boller, F. () . Wpn.Il . . . . . . . . . . . 178, 571 
Watch key, tr . c. Dueh�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17H,746 
Watch, KtOI'. H. 11.. Lugrln (r) • . . . .  • . . . . . . . . •  . . . . . .  7,1i2 
Wat.erwheel, A. }:dwal'd� • • • . . . . . . . . . . . . . • • . • . • . . . . • 118,1)12 

'Waterwllt�el, L. JuhaUlI('Mon . . . . . . . . . .  , . .  , _  . • • • . • • . .  178t5� 
\\ .. atE�rwllt'el , H. Van j)t� \Vater • . . • .  , . . . . . . . . . . . . . .  178,561 
Weatber "trip, t;. A. R.nkln . . . . . . . . . . . . . . . . . . . . . . .  178, fl7U 
Weights, raising and dropping, .J . F. Crawfurd. 178,600 
\' .... f'U�, tuhlng, D. L. Newcomb . . . . . . . . . . . . . . . . . . . . .  l'i8,5'�' 
Windmil l .  W. T. Burrow" . . . . . . . . . . . . . . . . . . . . . . . . . .  178,5(/i 
Windmill, H. Pack' .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,664 
WlndmlJ l ,  G . W .  Worst.cr . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 ,576 

Wrt'nch ,  D. H .  Jal'rard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174,780 
"'"rtm('h . M(�('f)rmf�k «'. Raker (1') . . . . . . . . . . . . . . . . . . .  7,173 

DESIGNS PATENTED. 
9,885.-GL.\KKWA RE.-J . Hrycl�. PfUMhurgh, PH . 
9,S86.-FIRElI A N ' H,  CAP.-E. Cairns, .Jersey City, � . • J . 
Q,SSl.-S rA'r(;R.-W. L. Elting, Brooklyn, N. Y. 
9,S38.-BcKT.-D. M. French, Newburyport, Ma •• . 
9.SS9.-HnwEs.-0. S. G.rretson, BulIalo, N. Y. 
!J, 840.-HIMPK.--J. Graham, New York city . 
9,Hn.-BADGE.- W. Hart, Pblladelphla, Pa . 
9,lU:I.-EAR RING .-,J . I. Knight, Pbllade'phla, Pa . 
H,843.-eOOK HANUE.-H. A. Wells f!t al. ,  Troy, N. Y.  
!1, 34-t . - f!'oRK H ."' S OLEK. ETC .-L.R.  S.  White, Waterbury, 

Coon .  

[A  copy o f  any one o t  tbe above patents may be  had by 
remitting one dollar t,o MUNN & Co. , S7 Park Row, New 
York city. 

SCHEDULE OF PA.TENT FEES. 
()n each Caveat. . . . . . . . . . . . . . . . . . . . . . .  •• . .  • . . . . . • . • .  810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8'M 
On tiling eacb application for a Patent (17 years) • . . .  813 
On I •• ulng eacb original Patent . . . . . . . . . . . . . . . . . . . . . . . .  8� 
()n appeal to Examlners-In-Chlef . . . . . . . . . . . . . . . . . . . . . .  810 
On appeal to Commls.loner of Patento . . . . . . . . . . . . . . . . 8� 
On application for Reissue . • • • . . • • . . . . . . . • . . . . . . . . . . . • • •  830 
On 1IlIng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On an application for De.lgn3� yea .. ) . . . . . . . . . . . . . . . .  810 
On application for De.lgn (7 yea .. ) . . . . . . . • . . . . . • . . • . . .  113 
On application for De.lgn (14 yea .. ) . . . . • . . . . . . . . . . . . • .  830 

fn8lde Paee, each In .... rtlon - - - 73 centll a line. 
Back Pqe, each in .... rtion - - - 81.00 a line. 

En(Jra�ln(JB mall Mad adverllBementa al Ihe aamt ralt 

per line, bll mMaurw.enl, as IIU lelur pru.. ..td�er· 
Us.menta mUBI b. rtca"ed at publication o.fllce /11/ earlll 

u. Ji'rldall morning to appwr an nezl lssue. 

""'"'"�,M CA R PENT E R  � " " ' ' ' ' ' ' ' ' " . , , ' ' '' ' '  

TAPS AND 

EPILEPSY OR FITS. 
A SURE CURE FOR THIS DISTRESSING COM

"LA I�T 1M now made known In a Trcatl.e (of 48 octavo 
��f.�7i h:' J��r

b
l
�M�tp�a&:�::�

b
�\,re����I��':;l�:i. 

lilsoovered by him In Mucb a prOVldentiaf manner that he 
" annul conscientiously refuse to make it known , u-s it 
h8� ('ur(�d everybody who has used it for Flr.s. llen�r ha\,
in� htltld In a slnJClc ea�c . The tngredlentH lIlay b(� ob-:.�I�';�d I��:"��atry ��!r���t. D:' C3�YPI�'k\.f��e J�Mv���

IJI 
01'811 1 1  S lre�t. JerAey City , N . •  J .  

:COlD�-ROi\ [D 
� S HAF TING . . 

F
REE'IGKET To PhI1&. (aloo admits to CODtennlal Oi'ound. ) and return, fromODY t 1 n tbe U. 8. eaot ofUtab. � oomoowl&hlntbo ��.1��1mAiM;t, 'l! addItion to the regular etIDUIIIoo\oDa p&ld. 00rtaInIJ' the GRA.,NDESTo_ ever mad. to C�NVA88ER8. Send ���r�: �1:'�r:!!�r:r;uo�n,���:tred�nd t Addre .. C':lS. CLlrCAS:' C�. H !.f'arren St.. New York. 

$5 to $20 per day at bome. Sample. wortb fl 
free.. SUNSON & Co. , Portland, Me. 

W F. & JOHN BARNES, 
• Manufacturers of Barnes' Patent FOOT-PO WER MACHINE[�Y SCROLL SAWB,LATHES,CIR. OULAR SA we, etc .. at Cent.ennlal, 

��1�nfo!�' Loca�,:nr..'e�Y �'llb��� de.d $1 ,500 to 12 ow per 
tbe.e machine •. 

CATA-

COUNTY, ILL. 

Iti,utifit �mtri 'nu. 45 
BOOKS 

ON 

S T  E A  M E N C I N E S 
AND 

S T E A M  B O I L E R S .  
--: 0:-

ARMS'rRONG.-The Construction and Manage
ment ot Steam BoUers. By R. Arm.trong, C .E.  Fifth 
edition, Illustrated . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . .  75 Ct8. 

BAKER.-The Mathematical Theory of the Steam 

��f���' th':I��e ';,'¥e
�.:�tl�!\g�en�

n�;
x
�':"fl::��b�r. 

With numerous dIagram.. Slxtb edition . Revised by 
Prof. J. R. Young. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . .  75 cts. 

HURGH.-Practical Rules for the Proportions of 

:"��::\fyn�ln
:� �':.�gf.�

I1
����r ��:. ��� .������� 

BOURNE.-Recent Improvements in the Steam 

�::'�:::'j.;.!'il.:'f.l\ t;��PJ���'llo�r:�.
e ���a�Y�I�:' .��I

t�� 
CLARK.-An Elcmentary Treatise on Steam & thfl 

��:�l:!��I!
n
"wT�

t�':t��o".:'s
d
IR���:r.;n��fni::��.r� 

CAMPIN.-A Practical Treatise on Mechanical 
Englneertng ; comprl.lngmetallurgy, mohllng, c ... t lng, 
forKing, tool., workshop machinery. mechanical man-m�l��w'rrt

n
�

f
�r;;:,r.c at:,rd·f&\'�o��':.';'ra�%·g:.��: . .  I� 

COLDURN.-The Locomotive Engine. Including 
.. de.crlptlon ot Ito .tructure, rules for e.tlmatlng Its 
capabilities. lIIu.trated, 12mo . . . . . . . . . . . . . . . . . . . . . .  '1 .25 

LARDNER.-A Rudimentary Treatise on the 
t;team EnKlne, for the uoe of beginners. By Dr. Lard
ner. Ell(hth edition, Illustrated, 12mo, llexlble . . 50 ct�. 

McDOUGALL.-The Uelative Merits of Simple 
and Compound Enlf!ne., ao ap

R
lIed to .blps of war. :;r��a:;'�"."&v��. �� �. ���.�.���� .I:. �:�: . .  ��I.�������� 

1tlAIN AND BROWN.-The Marjne Steam Engine. 
With numerons llIustratlons. In one vol . ,  8vo . . . . . . . .  t5 

MAIN AND BROWN.-The Indicator and Dyna
mometer. With tbelr pra,tlcal appllcar.lons to the 
.team (mglne. IIIu8trated, 8'·0 . . . . . . . . . . . . . . . . . . . . .  $1 .50 

MAIN AND BUOWN.-Quest.lons on Subjects con
nected with the Marine Steam Engine and ExamlnaHon 
Pape... One vol . ,  12010, cloth . . . . . . . . . . . . . . . . . . . . . .  "1 .50 

NORRIS.-A Hand-book for Locomotive Engi-

:r�1:�f��a;::n���8t��:trn
rf8���o���tr:�r,����

8
e:�1 

BettinI( valve.. lIIustrated, f2U10, clotb . . . . . . . . . . . . . . .  12 
PUOCTOR.-A Pocket-book of Useful Tables and 

Formul", for Marine Engineer.. By ],'rank Proctor. 
Pocket-book form, IIl'H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '2 

TEMPLETON.-The Practical Examlnator on 
tlteam hnd me I:!team Engine. 12mo . . . . . . . . . . . . . . . .  ,1 .25 

W ATSON.-The Modem Practice of Amcrican 
Machlnl.t. and Englnee ... !Dcludlng tbe construction, 
application ana u.e of drtll., latbe toolo, cutter. tor 
boring CYlInders and bollow wort generally, with the 
moot economIcal opeed of the same ; tile results verltled 
by actual practice at tbe latbe, ,the " Ise. alld on the '  e���n�fa�����:wl�� 8't�:�

8��:i��t�r::�
n��:;d�DhOe��� 

lng, etc . l'6 engravIng.. 12mo . . . . . . . . . . . . . . . . . . . . . . �.50 
WILLIAMS.-On Heat and Steam. EmbracIng 

�i��B�
ie

nru��a���
r���-�?� •. . ����������?.' . .  ���. ��l:

l
.� 

WILSON.-A Tr(>.atise on Steam Boilers : Their 
Strengtb, Con.tructlon, and Economical WorkIng. By 
Robert Wilson. t;ccond revl.e!1 edition. In one VOl . ,  
12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • a 
iI7' The above or any of our books sent by mall, free 

ot
l'�:l:�:h:� ��e

lo':.��"O,,�I
�re�:;t,c

:n.: tbe Steam Enillne , 
with prIces, .ent free upon application. 

Our lIew and enlarged Catalogue of Practical and Sclen
�hllr'i,r.go

h�:.'a�.&:f: •
•• 8vo, .ent free to any one who will 

HENRY CAREY BAIRD & CO .• 
INDUBTllIAL PuBLISHBRS, BooK8ELLERS AND IMPOBTICRKt 

810 WALNUT STREET, Pblladelphl •. ----

I olrer tbe following very .upertor Todd & Ratrerty En
Kines for sale at greatly reduced prtce. : One 18x86, one 14l<IR (.awmlll ) ,  one 12:014, one 11x24, one 10x24, one 9x2O, 
one 7x16, one 5xlO on legs, one 8x12, portable one 8x16, ��:.\�\:'. �ri:�I��J �ln�':

t
of

l
r:�I1:�� eft�\y 

arsc"
w iu�l:g 

BPeclllcatloD> .. nd e.timates for all kind. ot rope and bag
glnll' machlm,r),. Send tor desertptive clrcnmrand prtce. 

Addres8 J. C. TODD. 10 Hart�la.y �t . .  N (I!w York. or Pn.t.p.l"IIon. N • •  J .  

NEW '" CHASE'S Family PhysiCian and 
SECO.I IECEIPT 1001 io the only New iiillili •• Book by Dr. A. W. Chue. author of Dr. Chue'. famous B.eoeipta, etc. Beware 
of a reprint of the old book In Imlta. 

BOOK tiOD of the genuine new book here 
:..��c:::.ce��m��

l
��e:

l
�·o D!f]e;,.n: 

_�����A�d�d�r�etI�.�
C�H�

A�S�E�'�.�.�lI�S�HI�.;. CDMPAn, TDUIO. Oblo. 80le Publlohers. 
_._ . _ - _. _ .• $.77 A WJo;EK t<l Agenu, Old & Young Male & �'emale, In melrlocallty. Term. & OUTFrr l'REE. Addre.s P. O.  VICKERY & CO. ,  Angnata, Me. 

pATENT DOUBLE ECCENTRIC CORNICE BRAK1\: 
natl���uf��r;:r �r.cTJ�� & ROBINSON, Cln�ln-

�PARE THE CROTON &: SAVE THE COST. 

Driven or Tube Wells 
furnl8bed to large con.umers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO. ,  414 Water St. ,N.  Y. 
who control tbe patent for Green 'sAmertcan Drtven Well. 

$250 A 

Jll(t)N'T'ft-Agento .. antea e��..,.. where Buolne •• honorable and 1Iro, "w. Particulars oent Cree ,  Addreot ·r W()�TI:I A: 1:0 " "t. T.oul. Mn 

HOW TO MAKE SPIRAL SPRINGS. By 
Joobua Rose. Wltb tbree engravln • of the tools, 

w leh are ea.lly made, and complete 
N
ra�eal direction. Ig�ri'��ln

�;,��l�:�DfnB�:;���:.,
n ti='lc"�n

���� 
MJ:NT No. 20. To be had at tWo olllce and at al\ New. 
Store. thronghout the country. 

Small Tools of all kind. ; al.o GEAR WHEELS, parts 
of MODELS, and matertal. of al\ kind.. Casting. of 
�mall Lathe., Englne • .z. Slide ResU, &c. Catalogue. free. 
GOODNOW .. WIGHTMAN, 2S Carnhlll, Boston, Mas •• 
--•. _ ...... _ ---------

S T E A M  P U M P S. R E V E R S I B L E  
FIRST PRIZES, VIENNA, PARIS,. NEW YORK. BOISTmG BHOmB BALTIMORE, BOSTON . 

Send forclrcnlar of reeen\j,atented Improvemento. Ii' 0 R A L L  P U R  P O  S E S .  
THE NOR ALfo����;:��,

Sconn. IF' f�rfE�\\¥8�b ,\,:l}��'IJ'g'� r:e;!��ril�. Y 

MACHINERY OF IMPROVED STYLES FOR 

also G'f}a.f�'!jLt;.ItTu'WJ'fo�' T%�y��G
H�iL�'t� v:,�J 

:h1�:� 'td�":'� 
Pat. B��'�d':� �b�'E.fc:��!::��-l: 

RIDGE'S FOOD FOKIBFANTS & INVALlDs l. tbe .tond· 
ard �rep .. ratlon of It. kind In England and Am�rtca. 

PUNCHING For the Bellt and Qhea18 
AlIT> t8tpl'ft'1r'JA TJIl'i:�J�o.� 

DROP PRESSES, MIDDLETOWN, CONN. 

S H  A F T S . P U  L L E Y S.H A N G E R S 
C O U P L I N G S  E T C .  

I n  St·oek, Rnd for Sale by 
WILLIAM SELLERS & C(). ,  

Philadelphia, and 79 Liberty St. ,  New York. 
PrIce lI.t. and pampblets on application. 

BLAKE'S PATENT 

Pond's Tools. 
DO YOU 

WANT 
MONEY 

Male or FemaJe. Send your ad
dre •• and get .ometblng tbat will brtng 
IOU In bonorably over fl50 a month .ure . 
Invent01'll' Union, 179 Greenwleb St. , 
New-York. 

�?'��11 ���nd�!�e!r���! !::��e:Jlt��!�� ���J>.�eE.���� 
1'1ltInired 8ize. AI.o, any kind of 

for RoADS and for CONCRETB, &c. 
BLAKE CRUSHER CO. ,  

New Haven, Conn. 

ADVERTISERS DESIRING TO REACH COUN
Tny reade .. can do 80 In the cbeape.t and be.t mant 

ner by u8ing one or more sections of Kellogg'" Grea
N ew.paper LI.ta and State Dlvl.lon.. Good medium for 
Patentee.. }'or Uiu.trated catalogue and colored map. 
addre •• A. N. KELLOGG, 79 Jack.on St. , Chicago, 111 . 

$12 . .  � day at home. Agents wanted. Outilt and 
term. free. TRUE & Co. ,  Augnsta, Maine . 

THE BASTET MAGNETIC ENGINE, 
me:: �n.

nJ�� :::: 
Lathes, P u m p s ,  r��W}�� a?t��:�t 
work. l-& to � b. 
power. OnuJ./ 'lit 
Groalul L a b o r  
Sa�erB Of Modern 
71_. S"'PLJ:-
1)URABLE-EooNQ. 
xro,u. No TROU
BLR-No D I K T
No FATIGUE-No 
DANGEE-No FlEE 
-No EXPLO.ION. 

Send .tamp for 
circular. Agent. 

-",'''' :,a:��
d J� r�'i�� 

Patents for S.le . THE BASTET MAGNEl'lC ENGINE 
CO. Ofllce, 1104 Arcb St. , Philadelphia, Pa. 
TO ELECTRO.PLATERS, JEWELEltS, A!iD 

WATCHIUAKERI!!. 
BA:rTERIES, CHEMICAL8, AND MATERIALR In 

sets or .ln�le, wltb Book. of Instruction for Nickel, 
g,��lr a�r.cci!I�T�/l

r:I'lfrom�!\��t.�e':"k�.t,.M�
n
��� 

Illu.trated Catalog:.u=:e=-=-.e::n::t::f=:r.:.ee.:..� ________ _ 

T h ..  Ii 0 A D L E Y 
P O R T A B L F  S T E A M  E N G I N E .  

W ITH AUTOMATI CAL  CUT - O FF R EG U LAT O R  
/\ "\; o  B l\ l o\ ...... t.- r n  \ -\ l \ f: .  THE  BEST ,+" M O ST E C O N O M I C A L  E N G I N E  MADE 

S e ND F O R C / R C U L A R  
T heJ C .HOAOLE Y C O .  LAW R E N C E ,  M A S S .  

5TAT E oN H E P E  Y O U  S AW T H I S  

VELOCIPEDE CARRIAGES, OF LIGHT CON
.truction, fut. .jlCed. Worked by band crank. ; 

a180b), foot treadle.. l11u.trated In SCIENTIFIC AME
RICAN SUPPLEMENT No. 8. To be had at thl. olllce 
and of all new. agents. PrIce 10 cent •• 

FH I CT I ON C L UT CH E S �.,p 

, ·?/J AN O  E L E  VAT 0 RS . 
VO LN EY W .  M A S O N  & C O . P R DV. R  I 
At (Jent.nnlal Exhibition, Machhw.ry Hall , D. �, 66.  

&\ lHO a.t entrance to Pump Annex. 

;'rdinula P,t. Centring ' 8quwg AU,chment 
. FOR 

LATHES. 

R. __ :STATE '" co .. SprbaKflelc1, Ohio. 

E
Lf.fn���fat!���k\�IIf.st=�g ��.:rn�.�g::g 

Teleg.In.t's,Battl.,etc. TJ:L.SUPPLY Co . . Cleveland. 0, 

1 RON
c"Wi¥h'b::�H6��sM4f���Wt.��r, Ma ••. 

-. WOOD TABER If, MORSE, 
Eaton , Mad ison Co., N.  Y., 

llANUF ACTU REBR OF 
STEAM ENGINES, 

Portable, Station ary, 
and Agricu ltu ra l .  

Hundred. In  u.e In  Sbop", PrInt 
�:���PI��::h�J��;;':'&��n 
Tbre.hlnlr, �'ood Cooking tor 
Stock, Cotton Ginning, Saw
Ing, &c. 

on appllcatloo. 
-----------_.-. _ _  ._---

I 
$16 Y��iiJ��lnR

C
/�_lJ���tt� 

Inder 2x4, tI • wheel. 12 Inche8, 160 strokes r 

. . 
minute, double H.ctlolZ', nOiseless, unaflecte�..Y du.t or Krea.e. 4 otber .Ize., from $12 to f50. ��n�;� ����

I
J!tIY!lerp'i:'I&, PR. WEINDEL, 400 

FACTOHIES TO LET,AT HAVERSTRAW,N.y" 
on Hud.on Rlver.-Two large Brtck Faetorte., reopectlvely 3 .tortes, 94xOO, wltb exten.lon 1 stor.v 97xS5, and 3 stories 90x38 ; abundant water power In each ; turbine &nd ove .. hot wheels ; Railroad and Steamboat Communication wltb New York. �'or partlcula .. , addre •• JOHN PECK, Haveratraw, N. Y. ; or apply at railroad olllce , 84 Broadway, where photograph. and full descrtption may be had . 

Wood-Working MaChinery, 
Such as Woodworth Planing, Tonguelng, and Grooving 

MachIne", Daniel' S Planers, Rlcbardson 's Patent· Im-
����,1a��rri'e�,M:��ln

�
s
otJ�����Fng 

M
�':.�'\:r!e.;

n�e� 
rally . }Ian�fH[�1t��, RUGG & RICHARDSON, 26 Salisbury Street, Worcester, Maoo . 

(Shop formerly o""upled by R. BALL &; CO. )  

STEEL NAME STAMPS-Post paid for 18c. per letter . 
STEEL STAXP WORK., 213 Cbapel St. ,  New Haven,Ct. 

Kevertle Motion 
Paneling, VarletI' 
Monldlag and 

Dovetailing 

�tsa:�!��, 
::;'1e �� :ilUYd y� 
the solid wood 
w i t  h neatness 
and 

a
dl�:�Cbcla!= 
�haper, Ed[. 
and S c ro . .  
M o u l d e r  

P. BLAISDBLL '" 00 .• 
Worcellter, M8.118., 

Mannfactnre .. ot the Blal.dell Patent Uprlgbt Drtll &Dd 
otber 1I .. t-clas. Macblnlst'. Tool •• 

S O L I D WE AL T H ! 
$ 6 0 0 , 0 0 0  I N  G I F T S l  

ar GrandUl Sc1lMne ""er PruenUd to 1110 Publac ' ..a 

A FORTUNE FOR ONLY $12. 
THE KENTUCKY 

CASH DISTRIBUTION COM PANY 
autbortzed by a speelal act of the Kentucky Legislature, 
tor tbe bene1lt of the Public I!!chool8 of Frankfort, 
;l��'Ok

tb
L�'l�f tl:.el

��:
rI

CI��r
�� 1)1��'SIl! 

FORT, KY., 
THURSDAY, AUGUST 31, 1876, 

on which occa.lon they will dl.trlbute to the ticket bold-sbeijen(jmo , 0 0 0 ! 
Th_ P. Porter, boGov. Ky .. Gen'l Manaeer. 

POSITIVELY NO POS'I'PONEMENTI 
One Grand lallh Gi

.

ft . . . . . . . . . . . . . . . . . . . . . .  8100,000 Ine Urand atlh GUt . . . . . . . . . . . . . . . . . . . . . .  30,000 ne Grand allh Uift . . . . . . . . . . . . . . . . . . . . . . 23,000 ne Grand allh Gift . . . . . . . . . . . . . . . . . . . . . .  20,000 ne Grand BIIh UU\ . . . . . . . . . . . . . . . . . . . . . .  111.000 ne Grand a"h Gilt . . . . . . . . . . . . . . . . . . . . . .  3,000 
30 lallh GU\" of 81,000 each. . . . .  30.000 100 a8h Gin8 of 300 each. . . . .  30,000 . 00 BIlk UUl" of 180 each . . . . .  411.000 

100 ash GUlli of 00 each . .  . • •  30,000 
200 ash Glll8 01 • 0 each . . . . .  40.000 
600 'aah GII\8 of 100 each . . . . .  611,000 

10.000 Cash Gilts of 1� each, . . . . l�II.OOO 
Total, 11.136 GUlli. All Ca8h. . . . . . . .  6011,000 

PRICE OF TICKETS: 
Wbole tickp,ta, f12 ; Halves, $6; Qua�� lIS; 9 TlcketM, 
1100; � Tickets, l\8OO; � TIcket., eow; � Tickets, 
IH�·. E�':! ;'I

;��� a�:�o�ghranktort, tbe cntlre 
board of City Councilmen, Hon. All In Duvall, late 
Cblet Justice of Kentucky, and other dl.tlngulshed 
�����:et tg�I'J�: ;!��n

S
t
U�ay 

d�!�t:����':..IRe
�I���I�� 

tend the drawing. 
Remittances can be made by Expre •• , Dratt, Po.t

olllce Money order or ReKl.tered Letter... made payable 
to KENTUCKY CASH DIS7'RIBUTluN UOMPANY. 

All communications, order. for Tickets, and applica
tion. for Agencies .bould be addre •• ed to 

HON. THOS. P. PORTER .  
GeneG.'��'irlf{I{o'Wa�t(l8:. Ky. 

Ocneral Eastern A ecnts, '10 Broadway. N. Y .  

RACING BOAT STOCK. 
SPANISH & WHITE CEDAR. 

Extra lengths and quality, from 3-16tb tblck up, planed 
and unplaned. AI.o, full .tock of HARD-WO()D LUM
BER and VENEERS, MAHOGANY, SATINWOOD 
ROSEWOOD, WALNUT, &". 

IncloBe Slamp for CalalQgue anti Price-LillI.  

Geo. W. Read & Co., 
186 t o  �OO Lewis st .. R.3th &: 6th 8t8.,E.U .. N.  Y 

FOR SALE-9x12 in. Woodrull' & Bcach, llx36 
Corll.s. 8x12 In . & 5x7 1n. !>lIde Valve Engine., Loco-

motive BE.II��·B�Ef��'b�:rn�ne'li:�:Ps"i.� �e����e' 

MANUFACTURERS AND PATENTEES hav
Ing u.eful article., onltable Cor the Hardware Trade 

and de.lrtng aid to manufacture and Introduce the same 
addre .. P. P. PRATT, care PuTT & Co. ,  Bulralo, N .Y 
Small sampleo may be sent, same to be returned If dealred 

© 1876 SCIENTIFIC AMERICAN, INC.



Back Pye - - - - - - - - - ,1.00 a IIDe. ID .. de pqe - - - - - - - - 3 eeBts a IIDe. 
EAllf'a�InIl' mall head ad�erU�t1M1&1IJ at Ille lame ,.ate 

oer line. btl mea.ouremenl. a. Ike leller prel.. Ad· 
fJwl'.ement-o mU81 1M ,.<Cdtled at publlcaUon ojJIce a8 
ea,.'ll a8 Frodall morn.nll lo appea,. In nezl " 8U�. 

Portland and Keene's Cement. 
From the best London Manufacturers. For sale by 

JAMRS BRAND. tIS Beekman St .• New York. 
A Practl�.al Treallse on Cement furnished for 2.� cents. 

SC H L E N K E R'S 
Station ary-Die a n d  Revolvi ng- D i e  

Bolt Cutters. 
THE BEST AND CHEAPEST MADE. 

HOWARD IRON WORKS, 
Baffalo, N.  Y. rF" Send for Catalogue.",&I . 

FW}t • •  �t&�so 1�«m�liD�II�!�7ea!Y.�� 
Combined Puncb and Sbear. '900 ; 18In.�ft.Planer. � all new . S2 In. 8 ft . Planer. 15C5O?J M in. 16� ft. Latbe. 
�Ar�b��'::;�t,

t
;�tl�tJi�tt:'i!', . 

ACHINK Y DEPOT. 

L
ATHR DOGS EXPANDiNG MANDREL!:!. STEEL 
Clamps. &c .,tor Machinists. Manufactured by C . W. 

LBCOlJNT.So .Norwalk.Ct. Send ror reduced PrIce List. 

WITH FOOT POWER, 813. 
rF" Send for Circular. Manufactured only by tile 

EUREKA M'F'G CO., 
1 '11 DevoD8hil'e St., Boatoa, Mau. 

M�!;��'g. � T�tc!�(:Oll roW::. Jte
��'i:h:l's'1o�%

r
k�:tl����

e
g:

. 
Y. 

Send for Catalogue. t 118 Liberty St •• N. Y. city. 

B
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[ESTABLISHED 1846.1 

Munn & CO. 's Patent OtJices. 
Til .. Oldest Aaeacy '01' Sollcldaa PateDts la tile 

UDlted �tat_ 

THIRTY YEARS' EXPERIENOA. 

MORE PATENTS bave been lecured throullb thll 
8)lency, at bome and abroad, tban through any otber In 
the world. 

They employ as their assistants a corps of the mOlt ex
perienced men as examiners. lpecl1!.catlon writers. and 
draftsmen that can be found. many of wbom I>ave been 
"elected from tbe ranks of the Patent Olllce. 

SIXTY THOUSAND Inventors have availed tbem
selves of Munn & CO. · I  servlce8 In examining their In
ventions and procuring tbelr patents. 

MUNN & CO. , In connection with the publication of 
tbe SCIENTIFIC AMERICAN, continue to examine In
ventions. confer with Inventors, prepare drawlngd. spe
c1l1catlonl. and B89lguments, attend to IIl1ng appllcatlon8 
In tbe Patent Olllce. paying the government fees. aad 
watcb eacb case step by ltep while pending before the ex
aminer. Tbls Is done tbrougb their branch olllce. corner 
F and 7th streets. Washington. Tbey al.o prepare and 
IIle caveats. procure deslllU patents, trademarks. and re
lasues. attend to rejected cases (prepared by tbe Inventor 
or otber attorneys) ,  procure copyrlgbts. attend to Inter
ferences. give written oplnlonl on matters of Infringe
ment, furnlsb copies of patentl, and. In fact. attend to 
every brancb of patent buslne8s both In thll and In for-
• Ign countries. 

A lpeclal notice Is made In the !:!CIENTIFIC . AMERI
CAN of all Inventions patented througb this agency, with 
tbe name and rp.sldence of the patentee. Patents are of
ten 801d. In part or wbole, to persons attracted to the In
vention by such notice. 

Patentsobtslned In Canada, England. }'rance.Belglum, 
Germany, RUBBla. Prussia. Spain. Portugal, tbe Brltllb 
Colonies. and all other countries wbere patent. are 
granted. at prlcel greatly N'-Ciuced from former ratel. 
send for pamphlet pertaining specially to foreilln patents, 
which statel the cost. time granted,and the requirements 
or eacb coqntry. 

Copiev of PateDts. 
Persons desiring any patent II.ued from 18811 to Novem

ber 2&. 1116'l, can be lupplled with olllClal copies at rea
donable cost. the price depending upon the extent of 
drawings and length of specl1lcatlona. 

Any patent Issued since November 27. 1867. at which 
time the Patent Olllce commenoed printing tbe drawings 
and lpecillcations, may be had by remitting to thil of
lice tl . 

A copy of the claims of any patent IBBued since 1896 will 
be furnlsbed for tl. 
When ordering copies, pl�.ase to remit for tbE' same as 

"bove, and s",oo name of patentee, title of invention. 
and date of patent. 

A pamphlet containing the laws and full directions for 
obtaining United Statel patentl lent free. A hand
IIOmely bound Reference Book. gilt edgel. contains 140 
pages and many engravings and table. Important to every 
patentee and mecbanlc. and Is a useful handbook of ref
erence for everybody. Price 25 cents, mailed free. 

Addrels 
][1JD " CO., 

Publlahers SCIE�TIFIC AMERICAN, 
37 Park Rew, N. Y. 

B1WI'QII Orna»-()orner 11 lUIoI 7,10 Ii!It ...... WIIIIl
!&CCGu, D. C. 

$titufifi t �meritan. (JULY 1 5, 1 876. 
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_ BEA MS & GIRDER S 
THE UNION IRON MILLS, Pittsburgh, Pa.

Tbe attention of Engineers and Arcbltects 18 called 
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and danges. which bave proved so objectionable In tbe old 
mode of manufacturing ,are entirely avoided. We are pre
,.lII'ed to furnlsb 811 11zel at terms as favorable as can be 
g���������
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W. C. D U YC K I N C K, 
lYPOBTBB, �PACTU.BB. AND DEALBB IN 

Rai l way, M ach i n ists',and E n
g ineers' Su pp l ies . .  
30 aDd 3� .JOHN STREET, 

P. O. Box 4101. NEW YORK. 

HASKELL'S THREE CYLINDER PUMP 
Hand or Power. Cheaper than a Steam Pump. 

" III outwear a Rotary Pump-do more work. wltb les8 
power. tban any otber pnmp. Not liable to get out of 
���rOf t..% ���:.

smJ!�d
c:�r 'd'rre!.'ia�: Adapted to any 

CHASE MACHINE COMPANY, Boston, Mass. 

THE HEALD & SISOO 
Patent Centrifu.!ml Pumps. 

V . RTICAL .,. Ho'iiZoNTA.L. Mr.' PremlumB at .New Orleans. Cincinnati. and New 
York. .. Nedal of Spectal Awa,.d," 

American lnstltute. 1872. 
Perfect satlsfRCtlon guaranteed. The cbeapest,slmplest. 
strongest. most elllclent and popular Puinp ln use. for 
�t:r��fil����g::lel����'F:ro�e��'8����

r
p'b":r�g 

very low .for Wrecking. DredJdng.t.!rrlgating. etc . lIIuI
tr .. ted pampblet, free_ NearlY 1 ..... references to actual 
cUltomersiIE���:I\'C!b c�asJJ�lt�3�inl�ft�e: Y. 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS & CO. ,  Madison. Ind. rF" Send for book on Boller Incrustation. 

Importe��f �1!�J::n ���:���0�8.cfarlcultural 
Implements. Wboleaale and Export Hardware and M .... 
cblnerv Mercbants. Est'd 1866. 

LONDON . ENGLAND. and BERLIN. GBBKANT. 

A,,"""t08 RooOnlf, with the Improved White Asbestol 
Fire Proof Coatln� for steep orllatRoof" In allcllmate8. 
AIObellt08 Roo' uoatlalf, tor old Leaky Roofs. • A8best08 Cement, for repairing Leaks on Roof8 . . . 
Alibe"toll Roo. PalDt, for Tin Roofs. IroRwork. &c. 
ASbellt08 PaIDlI.-all colora-for Itructural purpolel. 
f:=�:: A7er:!W"

Cac:,I:i'Ir�I�� �:��..r:
rk. &c. 

A8be"to8 8team Packlna, liat and round. arf"ilzel. 
SheathlDa Fel ..... Vermla-ProofLiDlaa, &co Tbese articles are ready for use. and can be easily ap.
plied by � one . Send for Pampblets. PrIce Lists, &c. 

H. w. JOHNS .. 87 Maiden Lane,N.Y., 
P atentee and "'anUI"acturer. Eltabllshed 1S58. 

MAOHINERY, 
IROlIJ " WOOD WORXIllJG lUClIIlIJEBY 

OF EVERY DESCRIPTIOllJ. 

Cold Rolled Shafting. 
HANGERS. PULLEYS. COUPLINGS. BELTING. &0 • 

&c. Send for Illnatrated Catalogoe and Price Lilt. 
G E O R G E  P L A C E , 
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ERY 
121 Chamberl & lOS Reade Stl .. N. Y. City. 

IRON BRIDGE BUILDING-A complete de
scription. with dimensions. worklnll drawings. and 

wspectlves of Girard Avenue Bridge. Ph!1adelphla. Pa. 
ce��. 
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AMERIOAN SUPPLEMENT. 10 centl per copy. To bE' 
ed at thl. olllce. and of all news agents. 

N. F. BURNHAM'S 
lS'14 TITRBINE 

W ater W h e e l  
Has D I S  P L A C  E D  hundreds of otber 
Turbines. but HAS NEVER BEEN I .  
SELF DISPLACED. Pampblet Free. 

N. F. Burnbaln, York. Pa. �CREW PROPELLERS, THEIR SHAFTS .AND 
·FITTINGS. By Hamilton W. Pendred. M. E. An 

a Ie treatlser Ihowlnft tbe j.resent �ctlce. It I advan-�r:::ft� �o��
t
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MENT. To be bad at tbll olllce. and of all news agent • .  �OGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grinding Bones Ores. Sand Old 

ruclbles, Fire Clay. Guanol. OIl Cake, Feed,310rn. 
Corn ana Cob, Tobacco, Snuff, Sugar, Salta, HOots, 
S�CC8, Coft'ee, Cocoanut, Flaxseed, Asbestos, Mica, 
�1I0 t�r
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JOHN W. THOMSON, lucceBBor to JAMES BfiGAR
DUS. corner of White and Elm Sts . •  New York. 

COMPRESSED AIR MOTIVE POWER.-For 
particulars of tbe mOlt recen�.Ilractlce ... send 20 cent8 

tor SCIENTIFIC AMERICAN SUPPLEMI<NT. N08. I 
r�.���:'o'tl�, 5 n�DJ?nvlnu1: �f S���¥:::e'I 
Worb, with dlmenaioBl, etc. 

A Bound Book of 144 Pages, for 25c. 
co�� ��

c
:
l
l�ng�o�e clmre':O�����I�in�I��ilt�g�\�:lgcI� 

BNTIFIO AKBBICAN RBFBRENCB BOOK. contslnlng 144 
r����!�u::[!�Cl :�!� v:l'J'ar:l�lt��k�nU��:I�t.��e r�� 
ference ever printed. Among Itl contents arc : 
1. The CeD8DR of the UDlted State8, by States. Terrltorle., and Counties, tn.full.showlng alllO tbe area of tbe several States. 
�. Table ofOccupatloD8.-Sbowlng tbe principal oc

cupations of tbe people of tbe United Stllte •• and the 
number of persons engsgcd In �ach occupation. Com
plied from the la.t Census. 

Table Of OiU .. having over 10,In! Inhabltants-Com
plied from tbe last Census_ 

3. The Patent Law8 of the United Ststes In full. Wltll Direction. How to Obtain Patents. Olllcial Rules. Costs. etc . ; Forms for Applications for Patents and Caveats ; Forms for A8slllnments. In whole and part; 
�Jg�I���
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u�� Rights of Employers and Employees In respect to Inventlons ; State Laws concerning Patents. 

4. UDlted States Trade Mark Rcai8tl'lltlon. sbow
Ing the Trade Mark·Law In full . wltb Directions for 
Registering Trade Marks. Cost •• etc . 
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D
WitIl ���:�To�.�w;.�fn�s��� for Label., In 

8. The PriDclpal Mechanical Movement". De-
���

b
e
e
to"r:;!�����<;,dd �els��:'!:�f���::'n"I'S:;:' great 

'1. Geometl')', as Applied to Practical Purposes. With 
illustrations. 

S. The ModeI'D Steam EDlflne.-Wltb engraving. 
showing all the parts, names. etc . •  and a brief hlltory 
of the Invention and Progres" of Steam Power. 

9. Hone Power.-Slm¥le and ll:laln rules for Calcu
:,ai�i�:. Horse Power 0 Steam nglnes and Streams 
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merclal Welllbt ; FrenCbW�htB ; Unlte:fSt ltes Stsnd-
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Cu'!:IC. or Solid Measure ' Measuring Land by Welgbt. 
wltb engraving of a section of the English. and a sec
tion of tbe �'rencb rule. of equal lengtb. 

1!J. Valaable Table .. .  ( 1 )  Table o f  the Velocity and Forc� of tbe Wind .  (2) Table o f  tbe Specillc Gravity and Weight per Cu
rJ

C
th':.

0
l�.� 

CubiC Inch. of the principal suhstances used 
(S) Table of tbe Heat-Conducting Power of various 

Metals and otber Sollrls and Liquids. 
(4) Table of tbe Minerai Con.tltuents absorbed or 
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���f�� ��:�IM=�u��e;.�.r ¥�����!t".:�.r.�· (6l Table of tbe Elrects of Heat upon various bodies. 

melting pOints. et�_ 
13. MII.celiaDeous Iufol'lnatlon.-�·o�.e of Expan

lion by Heat ; small Steamboats. profer dimensions of ;:��::e �f;Ui�'}fat
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der-Pressure. Hea' and Horse l'owerof; Copying Ink. 
to Make ; Heat. Its mecbanlcal equivalent explained ; 
Molecalel of Mattcr

R
slze and motion explained ; Light-
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Yielded from Coal by best Knglnes ; Sound-Its velocity 
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Electric Spark. etc. ; Valuable Recipes. • 
Tbe SCIENTIFIC AMERICAN REFERENCE BOOK. 

PrIce only 25 cents. mal' be had of News Agents In all 
parts of tbe country. and of the undersigned. Sent hy 
mall on receipt of tbe price. • 

MUNN & CO., Publishers, 
McleDtlOc AmericaD Omce, 

37 Park Row, New York. 

PORTLAND CEMENT 
For Walks. Cisterns, Foundations. Stables. Cellars 

Remit �r::::. f��c�\�i t::J'.:!
e
�h 

e
�inents. 

S. L. MBKOIlAXT & Co • •  76 South St. New York 

MILL STONE DIAMOND DRESSING MA-
dlamo�:'��;'d ���f.11;'r
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stone •• Chilled Iron. and Paper Calender Rolls. and otber 
Y;:I�r.
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HIBITION OF 18'l6.-The full Hlltory and ProgreBB 
of the Exhibition. mapI of the ground.. engravings of 
the buildings. newl anC! accountl of all the m08t notable 
g��

Crth��L��t�zrT"."k¥e�:'� r�I����!:� I�:�!: 
pies 10 cts. To be had at this omce.and of ill news agentl. All tho back numbers. from the commencement on Jan 
uary 1. 18'16. can be had . Those who de.lre to poaseas a 
com�ete and splendid mustrated Record of the Centeno �� tl}��%:n&O-¥�d have the SCIENTIFIC AMERI· 

E A G L E  F O O T  L A T H E S ,  

t1 
With SCroll and Circular saw Attacb
ments. Slide Relt. Tools, &c..0 also Small 
Engine Lathel, Metal Hand .... ,uerst&c. 
�=. d��""'n'e:

u
��'i!.��:'�

IS�;'scrl�: 

�t!: ���1Jl'��ok���e�7t.
fOrtheAm-

WM. L. CHASR & CO. 
!15 & In Liberty St. New York. 

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

Awarded a Bronze Medal at the American In8tltute Fair 
�:�i:tn b�o�1NMrl� �; fg,':i',!g::���t ,::��

o
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tblng yef Invented for the PIll'W"e, as It obvlatel the ule 
of side screws and wasbers. and can be rellUlated to suit 
any thICkn��tp�'WR'E� .. SWM�J.Ptf

c
8lrli·p ANY Welt Meriden. Conn . .  or in Chambers St •• N. Y. 

PERFECT 
NEWSPAPER FILE. 

-:0:-
The Koch Patent i'lIe, for llreservlng nE'wlpapers 

II1aIJUlnel. and pampblets. bas been recently Improved 
and price rednced. Snblci1bers to tbe SoIJ:NTIPIO bJ:BIC.ur and SCIBNTIJl'IO AKJ:BIOAB SUPPLBllDlT can be 
I'Af,Plled for the low price of ,1 50 b,. mall. or t1 .25 at the 
? SCS�Wi.IganbnJ6n1. ,�� atfl�

e
�ec:=t��� 

eve!')' one who wilhel to preserve the paper. 
AdClrel1 

MUNN & CO., 
Pu'.JliIhera 8cIDTIno AlUmIo.ur 

�HICAGO OR WESTERN HEAD QUARTERS ) for TaDlte Co.'" Emel')' Whl'el", (�riDdiDa achlae..,., &co C. C. CHAMPLIN. 152 Lake St. Ir' Tanlte Wheels delivered free of freight In any part ol' tbe West. on receipt of lilt price In advance. 

b N iagara 
Steam Pu m pWorks 

ESTABLISRBD 1826. 
CHARLES B. HARDICK. 

N o . � 3  A d a m ll  8 t l' e e t  
___ . BROOKLYN, N. Y. 

Machinists' Tools. 
NBW and IKPBOVIm PATTBBBS. 

send for new 1I1uatraOOd catalo�e. 
Lathes, Planers, JJrills, &c. 

NEW HAVEN MANUFACTURING co., 
New HaveD, CODD. --------- -----. -.----

lIJOllJ-COIIB1J8TIBLE STEAK BOILER " PIl'B 

COVEB.lIJG 
WI'I'H "AIR SPACE" IMPROVEMEN ... 
Sav���� ¥: ::'1>3[ �'irY. ?���llt:���fo�I�; 'Mo� 

DAMPER B'I!IST AND LEVER 
REGULATOHS ,Q GAGE COCKS. 

MURRILl • .,. KEIZER, « Holliday St., Bait· 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

I. B. ruJILII, i. Prll't I. " ALLEJ, mn 
1. B. PIERCE, s.tJ. 

N O Y E' S  

!tWrg"���!!J.l!!tll,,!· 
M1I1stonel. Portable MIlls. Smut Machines. Packers, Mill 
Picks. Water Wheela, Pulle!.s and Gearing. specially 
adapted to liour ml1laj . r.

n
30fEc:��W.'iiUlralo. N. Y. 
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SCIENTIFIC AMERICAN, 
FOR lS'18. 

THE .OST POP1JLAB IICIElIJTmC PAPER 
IN THE WORLD. 

THIRTY-FIRST YEAR. 
VOLUME XXXV.-NEW SERIES. 

Tbe publlahers of the SCIENTIFIC .AMERICAN 
beg to announco that on the tlrst day of July, 
1876, a new volume commenced. It will continue 
to be the aim of the publlahers to rendel'·the con
tents of the new volume more attractive and use
ful than any of its predecll88Ol'8. 

To the Mechanic and Manufacturer. 
No person engaged la any of the mechanical pur

suits should think of doing without the 8cIBN
TIFIC AlIERIOAN. Every number contalD8 from 
six to ten engraviDg1l of Dew machines aDd laV8l
tions which cannot be found la any other publica
tion. 

The SCIENTIFIC AMERICAN 18 devoted to the 
laterests of Popular Science, the Mechanic Arts, 
Manufactures,InventioDs,Agr:lcuiture,Commerce 
and the laduatr1al pursuits generally; and it is val
uable and instructive not only la the Workshop 
and Manufactory, but al80 in the Household, the 
Library, and the Reading Room. Each volume 
contalD8 hundreds of Notes, Receipts, and Sugges6 
tions and Advice, by Practical W liters, for W ork
lag Men and Employers, la all the various arts. 

TERMS OF SUBSCRIPTION - POSTAGE 
PAID BY US. 

One copy Scienti1lc American, one year . . 13 20 
One copy Scienti1lc American, six months. 1.60 
One copy Scientific American,three month.� 1.00 
ODe copy Scientific American and one copy 

Scicnti1lo American Supplement, both 
for one year, post-paid. . . . . . . . . . . . . . . . . .  7.00 

The SCientific A.merlcan Supplemcn. 

A weekly paper, uniform la size with the SCIEN
TIFIC AIIERICAlII', but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eininent writers, at home and 
abroad. .An lIIustrnted cover pl'otectll the hand
somely printed sheeta. Price, 15.00 per annum 
Slagle copies 10 cents. 

Remit by postal order, draft, or expl'e&8. 
Address all letters and make all Post Office or

dersand draft8 payable to 

MUNN & CO_ 
3 7  PARK ROW, NEW \- ORb. 

© 1876 SCIENTIFIC AMERICAN, INC.




