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THE BUCKEYE AUTOMATIC ENGINE. 'I with proper st:t:'ength of materiul, f,hn>; considerably rC'dueing 

'rite nccompanying engravings r('present an improved auto., the, clearance 01' waste room. 
matic cut-off ('ngine, built by tht' Buckeye Engine Company,' To the' opeilirigs in the back of the valve are fitted steam 
Salem, Columbiana county, Ohio. The mauufacturers claim metal self-packing rings, which s�rve the purpose of immring 
for this machine that it satisfies the conditions necessary for a steamtight connection between the iuterior of the valve and 
the highest attainable economy in the use of steam, and, nt, the live steam chamber in t.he back of the chest. The area 
the same time, 
that it is so sim
ple in construc
tion as to l)e but 
a trifle more ex
pensh·tJ than Ull 
equally well de
signed throttling 
engine. 

The slide yalve, 
Rhown in section 
in Fig. 3, is in 
one sense a small 
moving steam 
chest; the live 
Bteanl ('nten; its 
interior through 
circular openings 
in its Lack or 
cover, and thence 
pasSM into the 
cylinder, 'whose 
ports near, its 
ends are alter
nately brought to 
coincide with the 
,·.ylinder ports. 

'fhe exhaust 
takes place at tlu.· 
endsol the yalve 

-

[$3.20 per Annum, 
P_ta¥e prepfltd. 

the cut-off eccentric is effected bv means of ·its connection 
with two weighted levers contain�d in a circular case on the 
engine shnft. The outward movements of these levers ad
vance the eccentric forward on the shaft, and two well tem
pered cast steel wire coil springs furnish the centripetal force 
which returns them when the speed slackens. It is claimed 

-

-
• 

that tbe effect of 
this arrangement 
is to place the 
sensitiveness of 
the governor flO 
far under the con
trol of the engi
lIeef that he may, 
by varying the 
tension of the 
springs, adapt it 
to the most wide
lyvaryingcharac. 
ters of resistance. 
For instance, in 
flouring mills, 
factories, etc., 
which are not 
subjected to any 
very sudden ya· 
riations of load, 
so great a unifor
mity of speed can 
be obtained that 
t h e  variation 
due to ordinary 
changes of load 
and pressure of 
steam almost dp· 
fies detection. 

Saw mills, roll
ing mills, etc., 
which are subjec
ted t.o very sud
den and extreme 
changes of· resis
tance, will reo 
quire a slightly 
different tension 
to give the most 
Hatisfactory re
sults. 

W � are also in· 
formed t.hat the 
friction of the 
cut-off yalve and 
gear neutralizes 
the effect of fric
tion of the joints 
in the governor, 
and t.he result is 
as high a degree 
of sensitiveness to 
minute changt"s, 
of load and steam 

into the ends of 
the chest, thence 
through ample 
passages into tIu.' 
OO'xhaust p i p  e. 
The tortuous ex
haust - passage, 
involved in the 
use of the com
lllon slide valve, 
is thus a voided. 
As a result, the 
indicator cards 
show a remarka
ble freedom from 
back pressure, 
even at high pis
ton speed, as will 
be seen from the 
diagram, Fig. 4. 
'1'h e data f o r
warded to us in 
connection with 
this card are . 
Cylinder 12x20, 
speed 160 reyolll
tions; scale of in 
flicator481bs. pCI' 
illch;steam press· 
nrc, per gnge, 80 

p r el'ls u r e , fiR 
though all parts 
were absolutely 
frictionless. 

THE BUCKEYE ENGINE COMPANY'S AUTOMATIC ENGINE. All the wearing 
parts are made of the best material ; the wrist pins, rock 
shaft, eto., are of cast steel. and the connecting rod boxes are 
of the best machine brass and Babbitt's metal. The wearing 
surfaces and dimensions of shaft, wrist, etc., are proportion
ally equal to those of the most approved cla"1S of engines. 

Ibs.; clearance 2t per cent j atmosphere 14 los.; mean calcu· 1 of these openings is made just sufficient to hold the valve to 
lated effective pressure, 301- Ibs.; horse power, 55'23; and \ its seat, hence it is as nearly balanced as is practicable or 
wat!:'r pel' horse power per hour, IS·52. 'fhe reader, from this_ I desirable. As the valve chest contains only exhaust steam, 
can make his own deductions as to the operation of the the engines may be run with the chest lid removed, and Ilny 
yah-es. leakage readily detected. 'rile cut-ofl' valve works inside of 

Fiy.3 

The absence of exhaust passages in the cylinder and valve 
gives the additional advantage that the fnce of the valves 
may Le as closl'. to the horl' of thl' cy litider as is consistent 

the main valve, and alternately closes the ports leading to the 
cylinder. The fixed eccentric operates the main valve, and 
an adjustable one operates the cut-off valve through the me
dium of gearing. A small rock shaft, which fOMUS a part of 
the latter, works in a. bearing in the rock ann belonging to 
the main valve gear and moving with it. The movement of 
the cut·off valve, relatively to its seat in the main valve, is 
thus. both as to time and extent, just what its eccentric 
would produce if the valve worked in a stationary seat, and 
was attached directly to said eccentrit'. 'fhis arrangement 
will be clearly seen in Fig. 2, and the general aspect of the 
engine is shown in the front view, Fig. 1. The eccentric 
rod of the main valve gear works horizontally, while the cut
off eccentric rod inclines downward, so that its attachment 
to its rocker ann may be on a level, or nearly so, with the 
center line of the main roclt shaft. 

The stem of the cut.off valve passes through the hollow 
stem of the main valve, and is connected to an upright ann 
on the cut-off rock shaft, on the end opposite to that to which 
thE" eccentrit: ron is attnchen. The antomatic adjllstment of 

The same manufacturers also build tlno':tling enGines of 

like design and finish, and various other styles, adapted for 
rapid speed and special work. Address, for furtl}('r informa. 

tion, the Buckeye Engine Company, as above, 

© 1875 SCIENTIFIC AMERICAN, INC



16 J titntifit �tntriun. (JANUARY 9. 1875. 

MUNN & CO., Editor� and Proprietors. 
PUBLISHED WEEKI,Y AT 

-I ��Be;��� spe��lat�on; and if there were not, ODe could hardly gone out in the regular course of business in the Patent ! escape it in contemplating the theory of light now generally Office. Such an advance was, it is true, not wholly without I accepted by the scientific world, a theory involving condi- precedent; but as it always {'reates inconvenience and confuI tionsso astounding that nothing short of a lleworder of mat- sian, it is only allowed in very extraordinary cases. WE'! 
ter seems adequate to meet its requirements. Practically know of nothing in this case that should hnye ginn it such 
there could not be an hypothesis which would answer the a preference. 
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requirements of a perfect hypothesis more completely than The main decision allowing the patent to \Voodbury waR 
that which attributes the phenomena of light to undulations claimed to be justified by the ruling of Judge Fisher in dIP 
of a highly elastic medium pervading all space. It affords It Gray case. But there, the time which had elapsed bE'tween 
reasonable explanation of every phenomenon in optics. More ! the withdrawal of the old application and tIl(> filing of thp 
than that, it enables the illvestigator to anticipate dfccts! new one waR less than two thirds as gr(>at aR in the Woodlmry 
which no eye has seen. As Fresnel observes: "TI)('re are certain f'[lse. .lnd as abandonment-which was the vital question 
laws so complicated and so singular that obsenTation alone, in this case-is specially declared by statute to be a question 
aided hy analogy, could never lead to their discoyery. To i of fact, to be detennined by the circumstances of each pn.rticu . 
divine these enigmas, we must be guided hy theoretical ideas i lar case, this increas(>d length of time was a proper element 
founded on a t1'lte hypoth(>sis. The theory of luminous vi- ! to be taken into the account in forming a correct conclusion 
brations presents this character and these precious ad van- here. But the- Commissioner, w:thout taking this circum
tuges; for to it we owe the discon">l'Y of optical luws, tIll"! stance into conside-ration, and without waiting till the case
most complicated and the most difficult to divine." ! was le-gitimately hefore him, made a written order that it 

It would exceed the limits set for this article even to enu- ! should he decided on its merits, without taking the matter of 
merate the wonderful discoveries madf' by the thpory of un-' ahandonment into tlH' uccount at all, whir:h fmler or decision 
dulations,.and afterwards verified by experimfmt, some of : wns fully obser"\'"ed. 
the predicted phenomena being flO Htrange, exceptional, and Let it he remembered that the stat.ute has provided four 
opposed to all analogy that the validity of the theory which' RPparate tribunals for the determination of qucstions of pat, 
revealed them can scarcely be question(>d. Yet t.his most: entability. These rise in grade one alJOW' another, sn that 
satisfying theory is based on t.he assumption that interstellar i three appeals lie successively from one to that which is next 

. Hpac(', indeed all space which we han� knowledge of,whethE'l' I above it, upon the payment of the prescribed fee in each caflP. 
NEW YOHK, HA'rURDAY, JANUARY 9, U:J75. I occupiccl by ordinary maUN or not, is pprvade-d by SOHlE'· The next to the highest of thE'se tribunals is tIl(" C'ommis-

c .. =_=_=_=_=_=_= .. ======================= thillg inconceivably more solid and elastic t.han steel! sioner himsE'lf ; amI although he may vpry proprrly gin' ill-
Attempts have been made to dispense with the assumE'd fOl'Illal advice to an E'xnminer when c(,nsultf'd hy him, ht' 

ethereal basis of light by substituting thf'refol' some ex- should no more make a binding decision until t.he lllntt(,l" \...; 
cessiyely rare form of ordinary matter. 'l'o meet the require- brought regularly before him than should any other appf'l
ments of the case, such a gas would have to be Ye1":' rare in- late court, in a case still pending hefoI'p an inferior tribunal. 
deed; at the same time it would have to possess an elastic But another act, quite as indefensible, remains to hi' no
force at. least a million million (1,000,000,000,000) tim�s as tieed. \Ve have stated that the statute haR provided that 
great as the atmosphere at the earth's snrface, conditions abandonment should be treated as a question of faf't. 'I'llat 
quite inconsistent with the main body of our knowledge con- rule is made specially applicable to ('flfWS lilw this. A('('ol'(l
cerning gases. If material, the physical basis of luminous ingly, the 41st rule of official practice provideR, ill the;3/' oM 
undulations must be matter of an entirely different grau(> rejected or withdrawn cases, that" rpoll t.lw hE'aring of slLf'h 
from anything else we know. I renewed applications of eitll('r daR!;, patputs \\·m be rf'fus('(1 
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Thanks to the spectroscope, it is now known with reasona· 
ble certainty that the elements which compose our earth ex
ist also in other parts of the Cniverse. There are indications 
also of the existence of substances unlike anything we know; 
but the fact, that such extra terrestrial elements appear to 
act on light as our familiar elements do, has given rise to 
the inference that the composition of t.he Universe is fairly 
represented in kind by that of the cosmic atom which we in
habit, in other word:;;, that the substantial unity of the ma
terial Universe is practically demonstrated. Limiting the 
term" material C"ni\'erse" to the system of things which our 
Renses make known to us, the inference may not be far out 
of the way; but there are reasons why t.he term should not 
l)(� so limited. It would be absurd to suppose our feeble 
:o;ensef'J able to detect· all the powers and properties of de
ments such as we know in part: it would be still more abo 
surd to a�sum.e that our lmowledg-e of the possible range of 
nHl.ttf�r, evell in the earth, is anything like exhaustive. To 
pronounce upon the composition of the Cnh'cT"se from our 
llli'ager knowledge of it is consequently somewhat presump-
tuous. 

Any comparison between ordinary matter and anything;;o if it be found that the partips have abandoned their inv(>l1-
unlike it as the hypothetical ether must obyiously he I tions; lind in order t.hat opportunity may be giv(>n fot' ,11(> 
taken as suggest.ive rathet: than (l.emonstrative; nevertlu"less I prod�cti?n of p�oof of a!->andomnent, 0.1' of two y�ars' I:ublic 
the results of such compansolls gn-e us perhaps as correct a I use, If eIther extsts, an mterference WIn, at. the discrettOn of 
notion of the physical basis of light as we are able to enter- the Office, be declared between the renewed application and 
bin. Our only clue to its possible qualities lies in the ex- all applications made, or patents granted, in whic.h tht" devi('e 
treme rapidity with which light rays traverse it. It is Ull- in controversy has been claimed or descl'ibed." 
derstood that the velocity of waye motion depends, other Now, the discretion which is thus to be exercisf'(1 means a 
things being equal, on the elasticity of the medium. Know· sound and just discretion, and not one that iH eontrollcd hy 
ing the relative vt"locities of light and sound, Sir John Her- caprice 00' by favoritism. And there haH never been a case 
t;chel calculated the necessary elasticitv of the ether (in since the act of 1870 was passed, and probably there n('\"('l· 
ot.her words, the aJtl\Hwt of fo�·ce whiC'h' tilt, ,vave theory of will. be one hereafter, where sueh an interfel'E'ncp, for the 
light rf 'quires to he exprted at. each point of spa('e) as purpot;e mentioned in the rule, WIIS e .... er JllOl·P imperath-ely 
1,148,000,000,000 time,,> t.1)C elastic force of ordinary air at required than in thit;. But, as we arp informed, tlH' ('om
the surface of the earth. ··The· atmospheric pressure is fifo missioner gav�· instructions that, in this case, no interferencf' 
tepn pounds to the square incli; the corresponding ethereal should be declared, and the patent was issued accordingly. 
pressure must therefore be about seventeen million million :Now we do not intend to he unjust, 01" even uncharitablp, 
(17,000,000,000,000) pounds, a pressure which Profe:osor towardB t.he Commissioner; but in ull candor and sincerity, 
Cooke, of Harvard, translates into the weight of a cubic we feel hound to say tllat tlwse proceedings have altoget.her 
mile of granite. The atmosphere counterbalances a column been mo:�t extraordinary, and well calculated to create a sus
of mercury thirty inches high. Could it be demonstrated in picion that the strict impartiality which is so necessary 
a similar manner, the pressure of the ether would sustain a to secure that public confidence in the management of the 
column of mercury six times as high as the sun! Patent Office which is necessary to its ultimate success, has 

These numbers give but an approximate idea of the enm- not been here observed. The interests of the Office requirf>, 
mous solidity of the adamantine something which the earth not only uprightness in its head, but also the absence of 
sweeps through at the rate of eleven hundred miles a minute whatever may create a suspicion of the want of it. The 
without resistance! It pervades our bodies and we move question naturally arises whether the same favor would 
about in it with perfect indi�rence. As Professor Jevons have been extended to this case, and the same alacrity maniT 
justly observes, all our ordinary notions of matter must be fested in overstepping the line of st.rict official propriety, if 
laid aside in contemplating conclusions lik.e these; yet" they the matter had been in the hands of other attorneys. Right
are no more than the observcd phenomena of light and heat fully or wrongfully, the idea of rings within the Office, CO-Opf> 
force us to accept." rating with rings ontside. of the Office, is not unnaturally 

Regarded in the light of ordinary matter, the ether is suggested by the facts of this ease than which nothing can 
impossible and incredible; as extraordinary matter, or, as be more detrimental to the interests of the Office. 
we lu!-ve imagined, matter of a higher grade, it is consistent We have written not in malice or unkindness, but with an 
and reasonable. If we admit one such higher or 10W'Cr earnest desire to benefit the Patent Office, and through it.. t.11(> 
grade of matter, the door is opened for the possible exist . great body of meritorious inventors whose welfare we uplif'w 
euc(' of an infinite series of them. to be in 110 little peril. The c11eappst and most dfectual way 

'I'he contemplation of such posl'libilities may at least of securing uprightness and propriety of action in any public 
teach us 110t to be hasty in limiting the scopl' of the rni...-erse officer is, in a candid and jm'lt way, to spread his acts or tho:'lf� 
to elements such as we know. of others in like predicament fully before the public. This 

._. 

THE WOODBURY PATENT. 

is well calculated to prevent those mistakes which arise 
through carE'lessness or inadvertence, as well as to corrl'ct 
those which may llaye had a different origin. 

It is easy to perceive that our range of knowledge ii'l ('x- The great interest. in .... olved in t.his patent, and the cor- ... , . cepdingly limited. Relatively few aerial vibrations affl�('t responding ('fforts which have bepn put forth, both to �ustain 
THE PHYSICAL FORCES AIlE )lODES OF ETHER PRESSURE our sense of hearing; an extremely narrow range of lnmi· and to defeat it, have induced inquiry on our part, some of 

nous undulations are visible to us: and equally limikd is thl' re�mltsof which we shall now lay before our readers. \YP Profpssor Challis, of Cambridge "C"niwrsity, after IOll�!" 
Ollr capacity to measure temperature, denSity, or any other do not propose to discuss the validity of the patent, hut only and exhaustive researches upon galvanic and magnetic nc
accident of matter. The earth might easily contain number- to refer to some of the extraordinary circumstances connect-ed . tion, concludes that the hydro-dynamical theory of action i� 
less kinds and grades of matter so rare or so dense as to be with its history. alone correct. The theoretical explanation of galvanic and 
entirely beyond our power of recognition. The application-which was for an improvement in planing magnetic phenomena is to be sought by means of mathema-

For illustration, hydrogen passes through cast iron as machines-was filed, June 3, 1848; was rejected, Fehruar:r tieal deductions. The author believes that the science of 
water does through loose sand . '{'he resistance which a cast 28, 1849; was withdrawn and $20 returned to the applicant., ' theoretical physics, laid down in Newton's " Principia," is h�· 
iron ball would meet in its flight through an atmosphere of October 4,1852. It then lay as dead as an antediltwian fos- I no means confined to physical astronomy, but comprehe11d� 
hydrogen would, on the other hand, be scarcely appreciablf'. sil for more than eighteen years, when, on DecembE'r 5, 1870, the principles of aU departments of natural philosophy 
The difference in density between cast iron and hydrogen, a new application was filed by Woodbury for the same sub- which lla .... e relation to physical force. lIis condl1sion� on 
though very great, is far from infinite: were it infinite, the ject matter. This was unsuccessfully pressed by different galvanic and magnetic action have been reached in conform
resistance which either would ofipr to the passage of the 1 attorneys for more . than two yearR, t.he applicant in one case ity with Newton's rules and principles. 'l'l�e author's m.Rili 
other would be infinitely slight: to us, nit. So with every at least having offered an attorney $5,000 as a conditional conclusions, relative to the modu/J operand� of the phys�cal 
other sort of matter in a medium infinitely more dense or fee, which ,vas declined on aceount of the hopelessnes� of the forces, to which this system of philosophy seems to pomt., 
infinitely more rare than itself. It is possible, therefore, to undertaking. I are: That they are all modes of pressure of the ether; that 
conceive, as Dr. Young suggests, of series of worlds of dif- On March 27, 1873, Fisher and Duncan, lat.eCommis�ionprs the forcl's concerned in light, heat, molecular attraction and 
ferent orders, l)ervading each other, mutually unknown and of Patents, became Woodbury's attorneys, nnd on April 26 fol- repulsion, and gra .... ity are dynamical results of 'Vibrations �f 
unknowable, in the same space. . lowing the patent waf'J allowed. It was issued three da.ys the ether; and that electricity and galvanic, .and magnetIC 

There is in this line of thought something more than pur- l later, which was just two weeks earlier than it would have forces are due to its pressure in steady motions. 
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- . THE CULTIVATiolf OF OYSTERS. . .

. I" wltJ� t�le knif�," that is 
-
to �Y •

. 
by dissecting the O�S�� ' l llt�in. 

- -
n

-
wiH be v�;y a�� · 

to lack, also.�firmneHS of Heall and 
The llsual method of studying oysters and th�oyste� trade I By this, �hich is purely un American method of

. 
brewing. It delicacy of flavor. . . . . is to SWAllow a. dozen raw at It ma.rket stand., ullervlCwthe. lIlatters httle how deep the water may be; shells "nd gravel I We shall return to thIs 8ubJect 1D our next Issue. 

wholesale dealer in regard to the number ht!' hand)('s and 1 wHl sink through tI. hundn'd feet as certainly I:l8 through ten. I THE coJO(UlIOnB. OJ' PA�T8 0. THE PATENT OFFICE wli{'re lu� gets them, chill for half an hour, perhaps, with the The shallow bret.xling places employed by the French would I TEA SET. 
mnster ot all oyster sloop then clinch the whole with such not answer at all in our climate, no marc would their costly I ( l.:NITED STATES PATENT OFFICE, 
iurormation as !Uay be gleaned from the nearest encyclope- and clumsy contrivanCl's for fixing thcspawll. There thetll�' l '/ Washington, December 19,1874, 
dia, 'l'his is the reporter's method. Much interesting know. curing of a few hundred thousand spat is accounted a grcl\t I MESSRS, MUNN & Co.: 
If-age is gainoo. thereby; but, us we have already seen, more achienment, Here it is th{l least of the oyster breeder's 10..; Gentlenun:-I do not intend to take uny notice of I11Ne i� �is��d. 'fIw most i

.
m�rta�lt feature of til(' business, the bors to o�tain boat loads of them., The trouble is t.o defend I' criticisms of myself�or my official actions, which lllay appea: ill cultl\'ulon of oysters, is m"armbly oyprlooked. them dunng the five years of theIr development. ,various newspapers. In the ScIENTIFIC AMERICAN, bearlllg' Jlaving seen that, so far from beillg ll�lkn?Wll iJ� this COUll· Examine one ot' tIle spat-laden stools, It 

.
ili ?bvious that I da.te December 26th, 1874, however, there appears under the 

t.ry, as commonly reported, oyster breedmg IS an mdustry tlt �uch tl crowd of oysters cannot come to any lilZO 1n 80 small a head of correspondence, on th� 40Hh page, a charge so once ('xtellsive aud very important, let us visit the oyster space, If left to themselves, few could sun in t.he struggle direct, that it passes beyond the domain of criticism, and be. farmel' nt hom(>, and study the methods of his business, their for existellce, and tiJ('Y wonl,d be pindwd I comes libelous. This charge in reldion to my connection 
object, and the effect they have on the de:velopment of our I\lld lIlellgcr. Tlw o�'ster fttnn�'r dool; with tllC presentation of a tell. set, 10 my predecessor, is an 
much prized and most deliciollS product of NpptnllP'!) king. not permit such a Wll:;t.(' o[ f1eed. Yondl'r unmitigated falsehood, 'fhe factt; I'Ire that the affair was 
dom. sloop, which has been �Ilting back all

.
tl originated and prosecutcd without my knowledge, and during First, to the breeding gl'Ound. forth au;I'OOS our brct-'tling ground, IS my absence from this city, I never !:Jigned the subscriptioll 

To the cnsual visitor, I Kiliug over' all u)'slcr liiallilltioll, "it il:l nearly laden with H. worthless-looking paper for thi� ::let, Ilnrl in fMet never ha.ve seen it. If m�' 
the bJank('st of oJI culti\'l�tcdllreas, He sees bula wilstea( WtI,. e&rgQ, in reality It. wcalth of !:Iced I.hat. name appears thereon, it hM hecn pitt tbere by some 01\(> 
ter, with here antI there tI. protruding pole, and i.s bllt vaguely would be 3 small fortune to 11. foreign witllou\ my knowlcdgc, llnd without authority from me. 
impr%sed when assnred that as far RS lIis eye call reacb the iJreedor. The btUliness of her t'_rew iJ:i, I Furthennore, I havc not pllid, or agreed to pay one single 
ground is coyered with crop'" ill various shtges of maturity. primarily, to kL'Cp watch agllinf,lt iu\'a- i cent for this tea set for GOlloralLeggett., and I do not intend 
Strange farluing, nndf'r t-wenty feet of brine! In the middle ::Iiol1 by s�rfish and at-her foes of til(,' to make any paYllumt for this purpose in the future, 
of a uroad ba.", perhaps a mile from 8hore, our tidy craft Is �'oulIg oy::!ten;. Their coarsc·meshed I now demand that, in yonr next i!:!suc, you muke a dis. 
put IIhout, i\ud our skippt'l' HHyS we ure over a "patch" of dredgelJ bring up qUlmtit.ics of Silll.t·(·O\·, rihct find definite retraction of the libelolls chal'ge against. 
twt'uty acres devoted to this y,�ar's spawn. For milcl$ 1:L1'Ouud t�rcd shells which are kept for di:itriou. me, in accordullce with the rtlct� ill the cast', Ililso demand 
the Soulld b; staked off for oyster heds, and hundreds, per- tioll on other gronndlj, �lnik as lll�llY that you will either compel your correspondent to make Ijuch 
hap:; thousands, of acres, belonging to other oyster fanners, spat tlS can tltriYc on the ground hell�g retraction in a letter t.o be publi�hl!u in yonr paper, or furnish 
urI' in use as breeding groundS, As we drift. acrotlS ourtwen· attacbed to stools small enough to shp me the name of snch corre�pondent, thut I may make such 
t,\'.acre field, a dredgc is thrown over, and. a moment after t.he tbl'ough the dredges. Next slUnmerthl' demand upon him liS the circullIstKllccS r(>quire. 
qui\'ering rope tells t.hat the dredge is at work on the bot.tom, YCII1'.0Id seed will be similarly thinned, I lUll pl'cpHl'ed and determined to protect my good name \\' f> drift. n bO:l.t'l:l length,ll.lIcl the catch is hauled in-a bushel the c1usters broken up, and the surplus Itlld reputation from all libelolll:l charges. 
nr �o or I'mpt�' sht'l]s, half a dozen crabs, allY quantity of tranl:lplanted, The same procesti will bt! I am, Gent.lemen,very respt!ctrul1y yourl:l, 
nmhf'I'.('oI01'"d "gillgll's," and perhaps two or threc oyatt'rs, repeated the �'ear after; the next year J. M. THA.CHER, Commissioner of Patents . "Nothing here !" yon IIrc the entire crop will be Hfted,. it happen- Referring to the letter of our corretlpondent, page 404,lMt tcmpted to Stly; but look clo�r, ing that the oysters thrive exceedingly volume, we find it I-here Mttlted thllt .. the p�nt Commis. }o�vl.·ry oue (If those empty Mhltlls, well on t.his Jlllrticllllll' ground up to 

l;ioner beaded the liat with $50." I'vrry objt'ct that. hllsnotcscaped their#third )'ear, after which their i To anyon e aClluainted wit.h the culWd And honorabtf': through t.he lllt!slil'li of tho 'net, growth is t.QO slow for profit. Tranl:\. 

I character of l'omUlh;�ioner 'fhacher, hi::. mere A8surance that is con·TI.,"(1 wi�.h r?ugh b�wn 1,1tlnted to m�re ftt,-o�hle ground they 
,.his statement WRS1Ul error would have been quite sufficient; �'r('l\turcs the size of olle's tingt.'r increase ill l:Ilze and t·hlckn(>SS n'r.'· I'a- 1'1:->('Ht:l). ' hut in compliance wit.h his desire that we should make the cor. lIail. TIU'y art: oyster spat, that pidly, rection very distinct and explicit., wo have chosen to use his is, young oyster:- of thi!:! year's By thul'! choo�illg gl'OUlIds spl\cially sllitl.,'(l to tIlt: sc\'crul 
own vigorous language, No Cllndid person, we think, :o;pawlling, now threc mOllths old, stagetl of the oyster's dC"elopmcnt, the breeder is able to 
can rcad his letter without c:r.ooer1l.ting him entirely from aU '1'hp,}' fir!;;, hecumc vhdbl<: t.o the hal!lteu the IDtltnrity of his crop, hetlidel:l securing a higher 
connection with the affair to which it rcfer�. By reference naked eye when aboltt u week tlverage of size and quality in t.he product. 011 a firm gravel. 
to another column, it will be seen that our correspondent old. A gingle the siz;e of Il Iy bottom, for f'xample, where a frce circulation of water is 
al!:!o makes the amende hm(Yl'cWle, Heretofore his information nickel coin \.:ul'ries half Ii do:e;ell; nU\intHiIlP�l lI1\d�'r ltll(l Ill'll\llHi thp OYfoltNJo{, It crop willftccom- 1 f has always proved reliable; how I� could 1Ia .... e allen into a nodule of coral as large a� u so palpable an error is to Uli unaccount:thh.', We regret that. OYSTElt Sl'.\'C. walnut bellI','> twcnty; on half RII 
the publication of oUr correspondent'!:! letter tlliould ha .... e done oyster tlhell you count fifty or sixty, perhaps H. hundred 01' 
the ('ommis!:!ioner an inJm:ltice. more. if you }Ul\'O plltiencc to di�t.inguhdl t-l�. little ont'!:!, 

HaYing tlll1l!1 discllal'ged It simplc IIllty ill the prompt cor-\Yho cnn IHlllll}1't' the thou:-;l\lIcl 011 II square yard, the mil· 
rection of a matter peNOllllI to the C01UmiB�ioner, it may not lions 011 llil acrE', eyer)" inch or whkh is IWwn with promi!:S(-'!:! 
be out of placc for UI'! to ttdd tt ff'w comments. nat.nrally sug. of futur<.' stews and fri(>S � 

As we pass to other gr()l\ll(II", tilt' dr,-dgc iti eMt on t.hegrll. 
vpH)' �hcll·strown hott'()lIl or It swift cllalllld, ill a qulct. cove, 
ill deep wllte!' and in shallow; "lIch time the dredge iK fi114..'(1 
with rubbish intersper!:!cd wif.h ulll oy::!ter1i, clams, IiCttllopK, 
and other deni�ns of salt wllt('r. Hert· and tllcre 1l bright 
SlIC)), a pebble, or II 1,it of coal wiJl show llll o,n:lter !:!pat; but 
a whole dredge full of stuff will curry fewer thall w. single 
oyster shell from tho ureeding ground. It is thc old st.or.,· of 
Natllre V(!1'8'U8 cliltinl,t.Jon, 

At spawning time last I:IUnUlH'l', the wat.ers over tho I:Ic\'eral 
:U'f-IIS wt�re equlllly filled with micro!>copic oysten;, milllollf:lof 
which were sent adrift by each prolific parent. They swarm 
free and independent, like other young people, for lI.whilc; 
but the time SOOn came when they had to lIet.t1c for Hfto. At 
this critical tltage of their existence, t.hose on the breooing 
ground were plentifully pl'Ovidcd with enticing resting placeH. 
in tIlt' shape of cleun sltells, gravel, and the like, and they 
settled. in lDyriud�. Those which had Nature for nurse had 
to takE' their ChUIICCti, lllld on the uncuUivnted grounds the 
chances wc� rcluti\'ely few, notwithHtanding tile sea.son was 
an uncommonly flworable one for natural beds. The fllrni-"h. 
in� of clf-an f;t.ool� for the .'·oulig �pat is t·hUB II matt�r of 

i 

" 

THE E}t'!<'EC'l' OF 'l'H.\�lil'I •. \)i1'lSO, 
plillh as Uluch in four year:' . ;  ill fin on lUlld, and the qu�1i
ty will be muc11 superior. Our time is too short, llowever, tQ 
enter upon anything like t\ thorough stud)' of oyster ground8 
and their effect.� upon the growing oysteN, They vary as 
fann lands do on shore, the o),!li('rmen of an�' Joca1it�' being 
able to recognize, ttt �ight-. tilt' fI�·titl"rt; of dl"I")'('o.t ht .. ls with-

t ri.\'rURAL AND CULTIVATED 
SEED OYSTERs-to 2, 

.
\ND 3 YE.O\RS OLD, in gunshot of eacll other, often those of different part!:! of 

prime importance in oyster culturc, and it is of equa.l irapor. the same bed. A novice can tcll by its plumpness the culti. 
t.ance that the stools are provided at the right time, The pe. va.tro from the natural oyster. Even when the latter has 
nod of spawning varies with the position of the bed, the, had the best of advantages, and has attained the rounded 
depth of the wtlter, and other conditions, from June to AU' I outline of th� perfect oyster it in�ariably lac�s the d�pth of 
gust, The precise time for each bed must be discovered body, the thickness of meat, WhICh the c111tlV&tor stnves to 

getitOO by his Iett.e.r, 
In these dcgclll'rilte daYli, when UlallY of our public men llr(> 

IKI forgetful of pergoual honor and integrity ItS to engage in 
violatiotm ofthe law, winkillgw.t orooncealing its infractions, 
01' ucglectiug to e'l\ecnte iLH provi!:!ioll!:!: at �uch a tillie, it il:! re
fretlhing to find one public otficor at WtU:!hiugton,in the person 
of CommiS!Sioner Thacher, who appl1tlrs W entertain u lligh and 
proper sellse of hiH obligations. It il:l grcaHy to his credit 

! that he resent!; with indignation, rt'gl'll'diug it as a. libel upon 
his character, the Hllggcstion t.hat he has been, either di
rectly or indircctly, connected with the Patent Office Tea Sect 
prcsentation, He reeognizeH the binding fOl'ce of the st.a· 
tute provided for such cas('S, 1)0 fur 'as he is personally con· 

cerned, and evidently desires that the law shall be respected, 
The sta.tute ill question, is atdolJows:-
"Be it enllet-pd, etc.: That no otticl'r 01' derk in t.he United 

States Government c�nploy ,;ha11 at aDy ,timc solicit contri· 
butions of ot.her otficm.ll:l or clllpJoy� In the Uovernment 
l:Iervice for a gift or pre::;cnt to those in a superior official 
position, nor shall any such officials Or clerical buperiors 1't'. 
eeivc any gift or prc�nt o1fcrt-'<I or pre�l'nted to them ft.8 thE' 
contribution of those in the (;o"crll1Utmt employ recehing :t 
less salary th"n themsch'c8 ;  nor ehaU any officer or clerk 
mako any donation as a gift. or present to any official supe· 
rior. Any officer or clerk "iolatlDg mly of t.he provisions of 
t·his bill �hall be summarily dischtlrged from the Go\'ernment 
cmploy." 

If the; erronCOlll:l chu.rgc of a lUi!:!informed corretlpondent, 
of infraction of this Illw, i!:! coo!:!idl!ro<l by the Commissioner 
as lL libelous reflcction uPon his character. as stated in his 
letter, we may readily imagin� with what keen Rbhorence he 
must regard those members of the Patent Office company, 
who were actually guilty of doing the forbidden thing: with 
whom he is n6t onl,Y compelled to associate day after 
day, hut uyun to wit.ness lind ttti!;ist their official actions. 
�otbing could be moru galling than t.his 11> a highly sensi· 
ti\'e and honorable lIature like that of the Commissioner. 

Allllppointments in the Patent Office, except five, are, undel' 
tlw law, made by the COlli missioner and the Secretary of the In· 
terior; hence it is thc duty of one or both of these OlHcers to 
!:iCC thRt the Jaw a.bove cited is canied out. But between 
thcm they have managed, somehow, up to the preseot t.iDle, 
to 8hirk t.he respon�ibility. There is tl gf068 violation of 
duty somewhcre, Tbe ('ommilSSioner of Piltents has at last 
spoken on the I:Illbject, llnd the legitimate inference from what 
he teilli us is that he would be only too glad to execute thp 
law if he had the lJOwer; but considens it not his business, 
but that of the Secretary of the Interior. We hope tIle 
Secretary will now give lUI his dewl:I of the matter. ('on· 
greBs may then be able W detennine where t.he delinquency 
exists, and apply a suitable remedy. 
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m �oMiN ;OSPIT-�i ��o�i.-,-DUN�EE� -S�OTLAND. j !tIly helped by the charitable, but never educated and never ' 

It was found that on the first. day the observations were scat
'Ye publish herewith an excf'llent yjew, selected from tIl(' I gh-en a home. She gave birth to children: �ho b�came : t�red through a very large range of error, the difference . 

in 
LonaoD Builder, of an hospital recently erected tIot Dl1udt'l', paupers like herself; they increased and multIplIed untl

.I, up i tnne 
.
bet�·een the records of the event and of t.he observatIOn 

Scotland. The circumstances attending its establishment HTt' to the present time, nine hundred descendants of the fnend- ! varrmg tn fact between the extreme values from 0-16 to 
eurious, and involve considerations of some importan('l:'. less woman can be traced. Of this immense progeny, ex- ; 0'08 of a second. The personal equation proper on the 

Mr. John Morgan, whose name it bears, died in 1850. On tending through six generations, two hundred of the more second day was between 0'2 and 0'3 of a second, and from 
the death of his last surviving sister, on the 15th of January, vigorous are recorded as criminals, and a large numb�r as that time it steadily decreaspd until it amnuntt'd only to 
1848, certain writings were found in her repositories, exf'· hliots, lunatics, prostitutes, and drunkards. In one slll?,le one seventh of a seeond ; it. then gradu!llly increased unlil 
('uted by her brother, containing some personal bequests of generation there were twenty children, three of which dled the twelfth day, when amounted to 0'22 of a second. 'Yhilt' 
small amount, and declaring it to be his wish that t.he bulk young, and the balance survived to maturity: but nine were t-hi� variation in perRonal f'quation o('('urred, the rangt' of  
of his fortune should be employed to es
tahlh,h in Dundee, the place of his na
tivity, an institution for the education of 
hoys, on the model·of Heriot's Hospital in Ed
inburgh. Previously to the death of his sister, 
Mr. Morgan llad f(LIlen into tl. state of mental 
imbecility, and u curator bonis was appointed to 
take the management of his affairs. The ""ri
tings alluded to passed into the hands of the 
('urator, and formed the groundwork of liti
gation which subsisted for some years, and 
ended in their being declared, by a judgment 
of the House of Lords, to constitute a good 
and yalid bequest of t.he fortune of John Mor
gan, or so much thereof as should be sufficient 
for the purpose of endowing a. hospital for 
the education anel maintenance of 100 hoys ill 
the town of Dundee. After the appointment 
of trustees and govprnor8, measures were ta
ken for the construction of the hospital. A site 
wlls acquired, and a design, prepared by MessrH. 
Peddie & Kinnear, architects, Edinburgh, wa� 
a pproved of and adopted by the governors. 
The site is nearly triangular, and fonns a sort 
of a wedge between two roads, enclosing about 
fh-e acres. It slopes upwards from the ell
Irance gate, and the hospital is built in the 
upper and broader portion of the grounds. The 
Ilesign presents a building quadrangular in 
form, 200 feet in breadth, 150 feet in depth, 
with an open conrt inside. The building may 
be called Flemish Gothic in style, and is two 
stories in hight, with a center tower rising to 
the hight of 120 feet, and projecting a few feet 
from the fw;ade. In the ground floor it COIl· 
tains the main doorway, which is formed in a 
richly molded archway, surmounted. by a 
crocketed label. Over the doorway, in the 
second story, is a three-light window, headed 
witll cinquefoil tracery, and opening into a 
projecting balcony. On reaching the hight of 
the ridge of the building-the interYening 
space being filled in with a clock-the tower 
is corbelled out in the angles into cirrulnr tUI'
rets, each capped with a steep, slatpd roof. 
Connecting the turrets are carved balconief', 
also corbelled out from the main walls of the 
tower. Fr;)m this point. the tower rise� ill l\ 
steep roof, formed in two stages, and exhi
bits in front a carYed group of windows, sllr
mounted by an ornamental gablet. The towel' 
terminates in double pinnacles, united by nn 
ornamental ('rest. On each side of the toweL' 
the design exhibit.s bay windows in the !'If'. 
cond story surmounted bv f>teep, crow-step 
gables. 'Extending on eitilf'r side is a range 
of two-light windows in bot.h stories, the up
per being finished hy gablets flanked and ter
minated by pinnacles . 

. _ .. 
Dangers of Benzine Scourln&". 

M. Dumas, at a recent meeting of the Frf'nch 
Academy of Sciences, stated that, in examin
ing the process of scouring fabrics as usually 
practised by cleaners of old clotbes (washing 
in henzine), he had discovered a. nonl and 
dangerous cause of fire. Workmen engaged 
in this industry had frequently complained of 
the benzine becoming inflamed during the 
scrnbbing; and in order to test the question, 
M. Dumas caused a piece of cashmere to be 
dipped in for a length of 18 feet. Every time 
the stuff partially emerged from the bath, 
while being rubbed between the hands, a 
sharp pricking sensation upon those members 
and on the face was felt ;  and finally sparks 
were emitted. from the fabric, sufficient, if the 
scouring had been briskly continued, to have 
ignited the inflammable fluid . 

• • • 
Hereditary CrIme. 

Some of t.he most remarkable statistics regarding heredita
ry disposition to crime that have ever been collected were 
lately produced by Dr. Harris at a recent meeting of the State 
Charities Akl Association. It appears that the attention of 
Dr. Harris was attracted to a county on the upper Hudson, in 
�ew York, in which the proportion of crime and poverty t-o 
the entire population wus extraordinarily great, there being 
about one criminal or pauper to ever�' teu inhabitants. The 
rf"currence of certain names among the list of unfortunates 
also excited his interest, and led him to genealogical inyesti
gatiolls which have resulted in the follOWing ast{)nishing 
st.atement of fact : 

Seventy years ago, a child, having no other name than Mar
garet, was a vagrant about the locality. There was no alms
house. and it seems t.hat. the girl lived as a waif, occasion-

smt to State prisons for aggregate terms of fifty years, and 
the rest were constant inmates of penitentiaries, jails, and 
almshouses. 

-----------4�.�. __ ---------
The Theory of Error" of ObservatIon. 

Mr. C. S. Peirce, in an interesting article on the laws of 
errors of observation, and the nature of the so-called personal 
equation, gives the results of some experiments made upon 
an entirely untrained observer, a young man about eighteen 
years of age, who had had no previous experience whatever 
in observations. He was required to answer a signal 0011-
sisting of a sharp sound like a rap, bis answer being made 
by tapping upon a telegraph operator's key, nicely adjusted. 
Both the original rap and the observer's tap were recorded 
by means of a delicate chronoscope, a.nd five hundred ob
servations were made on eyery w('ek day during a month. 

errors or dhcordances was constantly decreasing, until on 
the twenty-fourth day tllP probable error of the result did 
not exceed one eightieth of a second. This is considered t.o 
clearly demonstrate the value of such pract.ice in training tltf' 
lWryeS for observation ; and he recommends that transit oh
servers ue kept in constant training b:r means of similar oh_ 
servation of an artificial eyent, which can be repeatell with 
ease and rapidity, it not being essential, he thinl{s, t.hat those 
ohseryutions should ,'ery closely imitate the transit of a st.ar 
over the wires of a telescope, inasmuch as it is the general 
condition of the nerves which it is important to keer in train
ing more than anything peculiar to this or that kind of ob
servation.-Harpers' Magazine. 

• ••• 
The scrapings from oiled. floors should be placed in the 

epen air. They are liable to spontaneous combustion. 
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BBITIBH NAVAL GUlIS. 

'fhe �rm!\meutor the Briti8h :thipThunderer i� to con.sist of 
four S8·tun gnn8, originally intended for land service, but 
which have now IJeen completed I\!:i naval guns. The 80tOm· 
))snying engraving is a fa.ithful representation of the im
proved E,l.Jltnl l't,,.riblf. A L'Omparison of it.s maj .... stic pro
portions wil.h those of the pigmy 7-poul1der mountain gun, 
which tu.e tl.rtist has introduced uellenth, will enable the 
reader to t'uMn some idea of its actual tjize, The sht!lls and 
canridgt!:i for uoth gum; will be seen standing betweeu the 
wheels of the troU�' on which the 3S-tun gun rests. The 7· 
Jlounder is the weaponwhich 
gnvfl such excellent re!:iults in 
the AbYSbinilln wur. The di
mensions of the �8-tun gun 
:trf) MIS (allows: Length, 1 9  
feet ; diu.mcter a.t the thickeH1-
part of the breech, !)7t inche" 
-beiD� 1. �  inches more in 
this .rcsl)€'ct tha.n the 35-tun 
gll n ;  dbllH:tcr or trunnions, 
l:t inches ; length of bore. 16 
fflet 6 inches ;co.libcr, lZ inclt

�. The ritling has an in
crea.sing twist from Dotlling 
at the breech to one turn in 
�5 cali hers at t.hemuzzle. The 
llumber of grooves is 9. The 
cartridge and projectiles are 
-for the present at least-to 
he similar to those of the 35· 
tun gun, nnmely, of 110 lbs. 
and 700 Ibs. respectively. It 
is an acknrn"-}edged fact tbat, 
with the ltitter, a considerable 
quantity of the charge is 

blown ont at. the muzzle of 
the gun unconsumed, al-
though, partly with a view of obvia.ting such a difficulty, the 

weight of the powder employed hus been reduced to a mini

mum. 'l'he evident. cause of thi� is the impossibility of ob· 

taining ignition of the cart-ridge throughout its entire HlUSS 
in the momentary space or time thR.t elap!reS before tJlf' pro· 

jectile leaves the muzzle, owing to thc extreme shortness of 

the bore, whleh is only 13 feet 6 inches in extent. But with 

th('l new g'1\1l, ample space iiS afforde,d for the expal\�ion of 

the powdet· gas wtt.ve�, and for t·he combustion or the charge, 

which, it i� Imticipated, 
will bt"o ellt.in::l�' aCCOlll
plish1ld. 'I'h \H! it lllay COli· 
tidentl�· be I!xpeded t.hat 
better rel5111t� will be oh
tained frolll actual practic(> 
with this weapon, both II:> 
regA.rdR rallg(' ond p�m· t;8.
tion, Own w("re arriyed 'at 
in the t.rinl!!' already Illude 
with the 35·tun gun. The 
latter was pro'f"OO capable 
of penetrating wrought 
iron plJlt.es 14 inches thick. 
as w("lI as 8. ba.cking of 18 
inches of timber, and a 
�kin of 1 i- inches plate, at 

;')00 Yl:I.rds ; tLlso of pier
cing, and \'ery nearly of 
penetrating, wrought iron 
plates H Hnches thick, with 
It similar backing, etc . •  at 
200 ya.rds. It penetrated 
12 inches armor und a sim
ilar backing u.p to 1,700 
yards. The 8S-tun gun �in 
probably penetrate 16 inch-
es of armor plate, with a 
corresponding backing, at 
.R. distance of 1,000 yaroK, 
as tbe addition of the 71bs. 
nr 8 Ib8. nf JlOwder to the 
charg<>-whic11 'vas beforf' 
wtlste<l-m\l�t of couNie 
make 1\ Renl'iible differcnct' 
in tho ,tmount of energy 
prOdtH;l·tl.-'l'h6 Engin6('r. 

-----
PORTABLE STEAl( 

WINCH. 

'l'htJ Itnnexed engraving 
represents fL handy little 
machine which wa� exhi· 
bitej at the late Exposition 
I\t Vienou. It is a COlli
bined I$teulll winch and 
pump, jllt,ended for the US(� 
of contractors and other:;:. 
The whole machine i!! car-
ried on a. reet-angulo.r frame of j in('h� b\' 8 inches chllnoel 
iron. The boiler is placed in the center �f the frttme ; it is 
�1' pportc.l by wrought iron brackets, and fired from one side. 
The engiJw has a �illgle c:\'Iinder, vertical and iO\'erted, ear
ried by light t:!llSt iMn an�le framing', which is oolt{l(l to t.ht'l 
boil�r Itt its uPIJ('t end. The wim:h, in the construction of 
which t4er(\ is nothing calling for special mention, is placed 
on the frout of the frame, and driven from the engine in the 

_Ilul W.I�'. A small centrifugal pump is placed at the hin
d 4f f>1I�1 (If tuP. lWLc1liii.(', lind i� rlrh'l"n hy 0.. strap froUl t,hp 

J titntific �mtriun. 
tty wheel of the engine, which has a turned rim for that pur

pose. 
The engine C&D, of course, hI' used to drive 8. circular saw 

or nther machinery, exl.ernal to itself, when required, &nd is, 
in every respect.. a lumdy affair. .'1'he whoto is carried upon 
four wooden wlu'.els, and fitted with shaft� for hl)r�f' t!lm!'!· 
port. '['he boiler is intended to work at 90 Ills. pressure. 

-----------�--------
Recent Propeller TrlallJl. 

A recently published report of cOlllpRrati \"0 test�. made by 
the f�agle line of stelllnel'B, between th� Hirsch tind the Urif-

THE BRITISH NAVY SS-TUN GUN. 

The official reports of the engineers statE' that the enginetl 
driving the Hirsch screw worked exceedingly smoothly, and 
that there- was a noticeable absence of any vibration. 

----___ _ HO. _____ __ 
Utilization o( Slag. 

During leave or absence in August last, Mr. C. R. Roelker, 
of the "C'nited States Navy, .-iaited the ironworks of the 
" Georg's-Marien Huttc," llear OsuabrUck, in the province of 
Hanover, Prussia, and witnessed thf.'re SOUle processes wllich, 
from their noV<'1t�· and u::IefulneHs, he thinks will he of gene
ral interest 

The most important., he 
says, are th08e. which turn 
the slag of the smelting fur. 
nace� into useful material. 
This necessary product in the 
manufacture of iron, wllich is 
a t;ource of such considerable 
inconvenience alld expense, 
halo) heen heretofol"tl lised for 
nUlking road beds ; it is also 
sometim� run into molds and 
formed into building stones. 
Thf-! proCt'Ss invented by Mr. 
Hnrtmann, the former mana
ger of the ahove mentioned 
works. t.urns it into more ex
tensi\-e tlsefulnes.':!. 

The high furnaces arc pro. 
vidad with a continual oyer
flow for the Slag, which runs 
through e. Darrow gut.ter 
formed in thf! sand into It 
sbal10w pit, through which a 
smRl1 stream of water is kept 
runlling. By this chilling pro. 
tess t.he !Slag assumes the form 
of a flne gravel. An endl(,-lJs 

fiths propellerll, shows a strong preponderance of advantagcg chain at once lifts the slag out of the pit and loads it upon 
in favor of the screws of the former S,VSLeIU. The steamship can;. By grinding this materinl tine in 1\ cement mill, it iii 
Herder was titted with /l. Hit':ich !inew built for aD iDCrea8Cfl fnrmcd into an e!.cellem tiharp building sand; the great bulk 
speed, and 11100 with R Uriffif-hs prolleller. Tbe meaD rcftuJts of it. ho\vever, is used, without furth@r reducing its grain. for 
of ten vo_v&ges bet·wp.cn Hilmhurgh llnd New York show for making bricks. 
the Orltfiths a speed of 11'59 knots ; time under steam, 10 For thiti purpost" it i!! mixed with one half of its bulk of 
days, 1 7  hours, 30 minlltf>..s; coal consumed on ptlS:ilage, 1')72 · mortar in a troug� in whi?h three shafts provided with long 
tuns ; and 519'00 miles run on ·100 tuos of coal. ��or the blade� are revolvmg. It HI then �hon�led into the brick ma
Hirsch, 13 knots ; 9 da�-s and 13 hour!'! ;  505 tUOl-l and 582'79 chines, each of which turn out ghout twenty-fiye bricks a 

PORTABLE STEAK WINCH AND pun. 
ruil�s : a gain of Ii knot.s per hour, 8nd R-n ccnnomy of 67 tuns 
of coal 

The Ooethe. of t-he �me line, the engines of which, like 
tho&C of the Herder, are of 600 horse power nominal, was 
titted with tl- Hirsch screw designed for sn\"ing in coal. The 
�vlng effected was 4 tuns per twenty.four hOUMi, and this 
although the draft of the "essel was 1 root 7 inches more 
than when t.he Griffiths screw was in place. On board the 
Lessing, another vessel belonging to the SAme compe.ny, the 
Hir!;(',h {lropellf1r ('auRed It gain of 14'7 pp,r t:�llt In �peed; 

minutC'. Thet!e lnicks are 
piled up in tho open llir for 
dr�·ing, 8nd are rC<ld.r for 
IItie aft.l'r about, six weeks. 

Tbe�' continue to harden on 
fOxpo"ure t,o the air, and are 
sHid to possess greater 
�trellgt.h than ordinary 
burnt bricks. 'They are e�
tensively used for �1I kind!; 
t)f buildiJlgS, their light 
gray (.-olor I)roducing Il-very 
pleasing t!lfect. and the 
roughness of t.heir surface 
fitting them particularly 
well for retaining R. coatip,g 
01 mortar. They cannot be 
used, however, for founda
tion wall!:!, as by the absorp_ 
tion of moisture their cohe
siveness is impaired. 

The most interesting pro
t;eSij i� the following ; As 
1\ thin :stream of the fluid 
slag, fal1ing from a narrow 
gutter, passes the nozzle of 
the steam pipe, a jet of 
steam is blown through it, 
aDd by t·his simple proce&Ei 
it h; soHdified in the form 
of mOtSt delicate fibent, re
sembling a&S1w�L08 or spun 
gla&3; and it  falls to the 
ground like II. loose mal:lS of 
grayish wool. This mate
rial is an e::Icellent non
conductor of hC'at, unn il-l 
used for covering steam 

l)ipes, boilel'S, etc. The sole 
e:x;penditure in its manufac· 
ture is that of the steam, 
the exact amount of which 
could not be ascertained. 
The material is sold for 

about $5 per hundred cwt. 
The liteam pipe i::l about H-
inches in diameter, and the 
nozzle i8 simplr a pipe, Ha.t
tened and then cun-ed into 

a semi-circular forto, in ordt'r to ginl tho mOot adnmtagoous 
sbape to t.he st.eam jer. The steam used he.s a pressure of 
about 50 Ibl!. per square inch. 

• •  
MERCURIAl. OINTMENT IN BolLS AND CARBUNCLEI:l.-Dr. 

T. Roth lauds, in tIle D61d8Che Klinik, the local application 
of gray ointment in boils and carbuncles, especially the early 
stages. He anoints the affected part with the ointment four 
times daily, and thereby reduces the intlA.mm&tion and " back 
�n!'l " thp. hoil mORt .<l.n.t,isfaetorilr. 
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�arrt�pondtntt. exercise of the judgment or imagination we correct it. This ance their forces against euch other so as to �ecure the car 
seems to me to bf> irrational and unsatisfactory, nnd I set my· against a spinning motion, which would attend�its flight and 
self to the ta�k of finding a hetter solution. In studying the its descent if f.hf' two wingfi r�yolyed in on� lind the same 

Snow ID the Str('l('lt.. anatomy of th"" eye, I found that 1.he optic nerves, which direction. 1'u tlw EditO'I' 0'" tilt; 8cientiRc A'merican .' ad 1 ' 
f tl J ' 1 ' d ' 1 f 'J ',/, apre O"f\r t 16 l'ctma 0 1t' t'�'f! on W ile 1 Images an In\- By diH('onllt-cting or sepurating' tllp. nrm8 nt t l� center 0 A huge, hea\"y roller, about four f�t in diameter, with pl'1'Ssions art.' madt'", C'.oUYl"rg't" 01' ar� collected into R. bundl�, the canopy, and gi\'ing them un independl'nt action, I tUU its periphery two inches thick, wonld probllbly be the most and ('rQ!'lS each ot.her (nt tlH" hack o f  the ""tina, on theil- way enabled to hH\,ft one wing shaft incline forwurds while the elledive thing that could be used ;  but the one difficnlty in to the brllin or sen�rinm) nllollt n!'t fur from the retina M other inclines ba('kwards, and thus to CRUse the machine to t·he way would bf' in thfl heat.ing of it., lu�at being u.bsoLutely the pupil is, ,y, S, 'l'l'RNRR. turn round in t.he air as dl'�irp(l, either to tho right or left, necessur,Y to prtl\'ent the adherf'nce of SIIOW to tbe outer N ( I  11 1 1 1 f nprt., '1\ . , and in a �ma er or nrgf'I' C'irclf' ns t It" wing � lil ts arp more surface. It would not be impossi\.)lf> t-o heat such a cyllndf'r, • I. Or less inclined, but it would be costly and difficult. Chtne"e Cooking StoveH, Thus it is seen t.hat, with only two wing!:' and u �nitahlc 'l'lw Ilf'xt best shapp- for a machine for the purpose would 1'0 the EditOj' of tlte &ientific American .- motor, we may gt'ntJ�' ridp in t}w air, Ilml fly high or low, bl:: tt sledge, made something aft.er t.he following pattern : . 1 I b 'l d ' 1 1 1 h 1 b d A Chlnp.se cooking stove IS C leap y Ul t, nD U:! very t:co· : fast or slo w ;  am t Ie umdlps, W ic I tlre to e COllnecte Insteud of simply the t.wo runnel'S with which ordinary nOlllicol ot COll.l. It has occurred to mt'i that a description of , with the movablp. anns, will pnable U.'-\ quickl")' to steer our sledges are furnished, 1 would con'r t.he oot·tom o f  a snow it, 8nd of t.hf! coal used, might be im.erestjng Rnd profita.blf'l l couree in RUy del'tirOO direction. \V. D, 0, :sledge with fifteen, plRcing them two inches apart from each to somfl of your readers. -:::-_�4_-: __ -=--:---_ other, t·hus gh'ing to thf! runnf'f'R and tilE'>ir intermediate 'J'he acc(lmpanying engraving repl'Nsent.s thft StOV6, which . Rendlnl" nlaeblne B6ltl!l. 

!:Ipaces a width of seventy.t.hr�f': inches, which would l)e the is uflro daily in my kitchen, and is a good sample of the com. i '1\.1 tlte Editor of the Rtientifie American : 
width �f the s�edge, Th� runne-1'8 s�olltd I>E' �f oak joists, man ston' I;Rfld in those parts of nOl,thern China wher(' hard r AH, in a ... ecunt issHp of the SCIENTIFI(' A�[ER1(;A:<i, OIU' o f  
fifteen mches I n  depth Rnd froUl eight. t o  UIIlf'! fe�t long. coal if'! IIsed The sto\"t-l i;; bnilt in th� ('orner o f  the room I your cOl"l"espondenta givf's h i �  met.hod o f  la.cing belts, I am The width of theiSlj joi�ts would h� reduc.(1rl nt their lower upon a Jltl\'fod tioor, against �m1id wan�. 'l'hC'l mat(':l'ial i8)o11111. I I nduced to offer another which I have found valuable. 
fa.ces to O?e- and a half mches, wl.neh lowel' f�cf'8 �oul� be dried bri('l{ 01' adobe, laid in clar mud. ! Lay the t.wo ends of tlH� lu: .. 1t exactly p:ven, with the in, 
covered wlt-h Mtraps of wrought. Tron half nn Inch 10 thlCk, Fig, 1 is a sectiou, frolll frollt to renr, through one of thA ' sides t.ogether, :llld jlllnch on£! straight- row of holes across 
�less" .Betwee� thE'! rllllUf'rS, set some othpr tln'f': and a half I putK Fig. 2 ifs a front view, with dotted lines tn illdicnte I thE'! end, driving thf' pUllch t.hrough hath piecp.s so that the 
mch JOISts, winch, nt. t.h(l rE'!nr end of sledgf', ,"ould :llmost the lllt.erior structul'e'. The scalf> il:! 1 t.o 16, :\ is :m ash holes may corr(ls))ond. -=-row tAkE' your Io.t;e, pointed R.t bot·h 
close up the space Iw.tweell tl\f� runners, btlt would 1M" gr�d- pit whieh might 1M' opened ('\"f'n to tht' rf'1I1' wall ; B i� thf' ends,and puss tilt> I)()ints in opposite directions l.hrough the 
IItLlly �ut away toward the front so as to l

,f"
ave u.n, opemng gn:tf>, COllll)()sf"d of fivf" or Aix common rods of iron. .-\OOVE'! I li�t. hole, still keeping the two f'nlls of th,.. belt together as 

equal m a�ount to. tha� �IOSf'cl at rf'ar. .Ii rom midway to this ix H tUlWi of largf" e-incif'r:;!, nbout. fh'e- inchf's lll" 'p. (' i.'1 1 whf"n }lunched, aml draw th" loop tight, ohs('rvillg to keep 
real' these mternwtllatn JOists would be shod with a malleable : thE'! p.nds of equal length. Pasl'; the points through t.he 
casting, having se�'el'al d�ep lengthwise grom'('s CO\TNiug. its I ' __ __ second hole and so pro('(':(ld to tIl{' lust ; then tit'! fL.e ends over 
lower face, thl' obJl'ct wludl would lw to make corl'€spondmg . jfJ,V.I. LJ ;. JjI'9,2. � -',-'" the edge of the belt, lind the joh is dOlle. A belt can thus be 
depressions in the: pr�sf'JE'!d surfacp of snow, thus to afford I r .o  

, mended in half thp: time nml with half the length of lacing 
roothold for ho��. The front of tllP. Rledge should turn up I i required in the usual wa�' ; and when tlle belt is subjectetl to 
some three fef't, at. nn inclination or nl�gle of 4!i degn;es, up ! hea\'y litmins or slippillg, it will wenr t.("n t.im� as long, lUI the 
which face thE'! runner� would be contmuf'd; n�d their final ! I lnce never touches the pulley fnc('s. 
tt.'nnination should � I)rollf'rly rOlludPd and filllshed 011. It I : Of conrse t.he plan is not. applicable- wlttn both ::Iid� of a 
might be well to hnve two row!'; of harrow t{'nth attached to 

AI hf'It run ovel' pul1f'Y�, lIor when the projecting ends would 
extreme renr of tIll' MlfldgEl to net as l\ thorough roughelwr to _ . ./ strike anything in tllt'ir trurk, Jo$.. R. PARKIS. 
the compresseu snow surfncC', O\'er the rlmners �hould be a � - .  

Kllnsflf'l (,it�" Mo. 
flooriug of two inch pint'! plank, the stuff to be twelve inches _______ .�,� ..... ,_----__ 
wide aIHI placNl trall8vfi'orsely with length of the sledge. '1'he Cribbing In Horses. 

runners should btl of oak, and all exposed surfaces of the '[ 1'0 the Editor of the &imtific American : 
:Sl\,me would nrcegsarily I'equirt'l to be planed perfectly Hadng seen severo! communications ill �'Olll' paper on 
:smooth. 'fhree or fOllr tuns of pig iron properly distrihuted ....,:'!'l"",,,,,l,.,,,,,,., ; cribhing in horses, I will gin' rou my experience on the suh, 

This is a. very rough sketch of the idea, but it may an· mouth, of fifteen illc.hes. TIlt' mouth is about. thre� inches I lind a three year old uddicted to t.he habit. 1 tried ntri-
ovt'r the floor or platform wouh. complete the cmft. th� pot, .ge'"en inchf'S in diamder, with higllt, from grate to I[ jed: 

:iw('r a purpose in pointing out R proper direction in which to in diameter, 0.(1(1 is made in n.cast Iron pintc, six inchr's squRre OU!! rf'llledies without r,llccess, the horse growillg worse all 
:-;eek for the muchinf> wnutPrl. These machine8, as long 8.R h ' o� ' tl ' 1 I k t l '  l '  I '  by halt all inch t.hiek, which is sunken int.o the upper sur, [ t e tIme, =:elllg Ie alllma u. \ .... ay8 ep ItS leaa nettr Y Jll 
the SIIOW la8ted. could be used for the trallRport8tion of Cace. D is II collar or ring, abol\t. three inches thick, madp. R. linp with Ius body, I so arranged the stable that he could not goods, and every mO\'f'nHmt of them W01lltl have the f'ffect of in two pieces, and separated, as they lay IO()lsely upon t.he t.op, ; gf't a resting place for his teeth except on the llltlnger, This 
making an admiralJle snrfacp to t.rawl o\,er. far enoullh fOl" �mokp and fiam@. to f' .. cnpt> hy the I.;id£'s of thp. 1 I put on the fioor of thE'< !stall, and kept him confined for a 

Finally If>t me sav that tIll" t·rut!, tlw only p-collomicalaud I 1 ' Tl ' 1 t d 1 h h I . , . roundf'd pot tH' kettle, E is nil aVertnl'f' into whir.h lhp I � wrt tnlle. ll� wns ( one- wo year� a�o ;  all a t aug Ie 
I'<lllid way of getting rill ur �now as u street ohstructor is b)' straight }lokf'r is thrust. ft is all p-arthE'!u pot for heat.ing watf-r, '1 11M. fJ'1:'"qm'ntly IIpen nBowed to ('xerClse lllll lot., I have not 
colllpre�iou, by condensing its 100&' particles into a thin, In building, tht' coal IlOt is Ula(le square, nnd the adjacent seen him indulge- in the habit. Others have tried the expc, 
solid stratum or la.."er. into which wheels will not siuk and side of the watp.r tank f'xpos�rt, Afterward piecf's of thfi rimeut with Iikr> resu1t�. B. 
OYer whicll IloJ'S('s and humanity can move freely, In short, adol>e are worked into the corner, aud the interior is plastf'rf'd \\' Mhington, N. ( '. 
','ou mllst mnke of the ohlltrl1ctioll (snow) II. new roadway. with a cla,\' Ulud, differing from that in which tlH' bricks am 

. - . 
N, N. laid by the- addition of hogs' hri�tlp.s, which gin it tenacity, 

ThE'! collar if.! madf' of the- saulI' material. The exterior of 

, ., ... ,0------------
The Patent Ottlce Tea Set.--A 

]'0 tllf Editrn' of tlte Scientijk. AmeriNm: 
Correction. 

The Steel Tool q.uNJtlon. the whol!"' stl'llt:t.ure- is phlstel'eu with I\, mortal' which, being , I h'urn that, in my not.e pnblished in your paper of Decem, 
Tu the Ediwl' o/ tlte $ci.p,ntific Amn'ican: made of limp. Rlld day, gh'p)oI a smooth 1mI'd surfar.e to thp I hf'r 26, 1874, I did MI'. Thacher un injnstice by stating that 

I hl:l.Ve been much intf'r('st.ed in the difScu8Sioilfi ou tempel'- stow. 'I'llI' arJolw is dU'nppl" thnn burnefl hrick, and, in thp I he headed tIle list of subscribers for the tea set with $50. 
iug :stef'l tools. )fy p.xperienCf! hL"! been that no amount of parts ul'ar ,�) thl:' fil'f"', mu('h llf'"ttcr. , Thp statement W:lS made Oil what was belie't"ed to be good 
Hkill nUtl j'nre in hardf'uing and Wmllering <'"9.1} make a right The ('hinese iiV(' with their dool'li opell. and depend for r authority, and with no inl-ention of wronging any one. I 
I"town good tool of one not judiciously forged. In forgi.ng, warmth 11 .... '11 their wu.dded elilthing. The smoke and gas f now desire. in the :same sVirit of fairness, to say that. Mr. 
hring the steel to 8 mellow heat., and keep it so until you have are, tlu'rf' fore, uf little account to them. :Should any of yotlr 'rhacher did uot join in the suhscript-ion, and did not gi \'tl 
your tool forged to shape. As thl!! heat declineS to black hot, l'eadf!l'S be inclined to experimt'nt with such a sto\'e, a fUlltlfli an�·thing towards pa�'ing for it. JAMES. 

compact your steel by light hammering on the face of the might be al'raugf'd above t-hp stovf', so as to carry off mo�t of 
tool, but do not hammer the tool edgewise, Now if the tool th*" !Jlllokt-'. . Synthe,,'" of Purpurin. ,'s ,'.ad" t·", harden wh." ,'t ,', heated it wlll swell so as to I The co I -I I ; • •  "ok" fr'able anthrsc,'te f f "00,, 1 "-' , U II:-;,-,� It-'l'f' 11 .  • I . " y '1'0 8 to to parts of concentrated sulphuric acid are added loosen 'up the compacting that. was done by light hammering quality, It casto about $7 a tUll. or, allowing for e:tchange, part of alizarin, dried and powdered, aud 1 part of dried 
I\S it Wag cooling off. So it follows that whatever will harden ,8,50 t.:nited. States currency. To earn this IlUlount, 11 ear· 8rsenic acid, or of pproxidf' of manganese. The tempemture the steel at the least heat will do it the lwst. llellter 01' maSOIl, doing first class work, would ha.\'"" to labor is gradually raised to 150" or 160° until a drop of the mixture, 1 use strong cold brine, and want it nf'.ar the fire so as to sixty dny�, Coal dust can be hought at a rednctioD of 26 per it lbrown into watn containing a litt.Je caustic 8Oda, gives utilize all the heat in the tool. As soon as thf' tool is cool, [ cent, aud is used. more than the pieces, '1'he people take two the coloration of purpurin. The mass is then thrown into tt dip it- in oil (sperm or whale oil prf'ferred), Xow hold the parts of clay dust. and eight pnrts of the coal dust, mix them large quantity of water; the precipitate, exhausted witll tool o,'er a well burnt 'own fire, without t-he wind 011. Hold thorougl.ly an<1 add ,vate.to ,n.k. mud or mortar Tbi, ,'s -u , �_. cold water, is then dissolved in a sufficient volume of a cold the tool '0 S" to ,'etaln as much of the oil on it as H1l8sible. spread on tl,. ground about an ,'ncl, and a half thick to dry o 1;'- , 

, • saturated solution of alum, and deposits, 011 the uddit-ion �ow tip it up slightly so as t.o make the oil How from over When purtially dl'Y, a. shovel cuts oi' marks the surface into of an acid, abundant Hakes of purpurin, which may be puri, the hot.test part to thp edge. The oil becomes a carrier of small squares. ,Vhen nearly <lry, these are broken up, Ge. lied by a second solutioll in alum water, followed by a cr�.s. beat, and will help to If':t down thE'! temper (exactly alike every nerally, at thiR stage, R coarse sievt'! is used, and the cakes, tnlli7.ation from superheated watf'I·,-M. F. de L<r.lattde. time) froDl any thick part t�) n delic.atR. cutting edge. I think rolling together, lose their corners, And Ilt'coUle round. In • •  
the color that t;omf'� on tlw sl.et.>l under hot oil can be de- this form, they burn re&dily in the sto,'e above described, I'Iolladtl. 

pended upon much more with than without oil, althougb it The 8d" antagetl of t.hp. spherical coals is merely in tha fact At a l'acent meelingol" tht� Roynl "Microscopical Society, a pa· 
(t.he color) will be a little turdy, In let.ting down thft temper, that they are more easily used than rugged cubical ones. per by the Rev. W, H. 1>a1linger and Dr. Drysdale, on the life 
I wa.nt to do it !Jlow enough at last, so that I can lay down [ see no reason why the poor of our cities in America roa.y history of monads, was .ead. It minutely described a fO�1 reo 
the tool to cool off, and not. have to dip again. But if it is not avail themselves of this process, and, buying coal dl1stat peu.tedly met with in macerations of the heads of codfi:sh ttnd 
bl"Qing too low, I iuvert it and dip the body part and leave the a sma.lI price, use the coal bal1�, f\l' we call them, in common salmon, and t.raced the development and reproduction in all 
edge ant. There are very few tools in which I like to leave heat stoves, Perhaps some piec�f; of coal would bf' nf:'cessa.ry in stages, and was illustrated by drawings. The observations 
enough in the body to let down the temper with, for this rea- connection with the balls. But pither with or withont, it had. extended over several �'enl"S, and had been ('onducted 
:son: a.s I grind back on the tool, the cutting edge is apt to would be a grea.t sa.ving of money. with the greatest care under nrious powers up to 'S�(j inch, 
get a little farther from the outside film of refined steel. Tbis ]n thE'! ston: whicb we huvE' described, the common coal The results of experiments were also given,and conclusively 
film is harder than the steel under it, so I would leave the dust, wet and mixed with water, is put upon the top of a showed that exposure to temperatures of 2200 a.nd 300" Ftth. 
tool slightly harder a little way back from the end, 'Vhereas, good fire ; a stra.ight poker thrust through this makes a vent had failed to destroy the germs of these organisms, 
if you run out heat enough from the body of the tool, you for gas, and the fire keeps in with but little consumption at •• • 
will very soon be at work wit.ll a tool altogether too soft, coaL ISAAC PIERSON, Dang6r from Excavatlonll. 

Bennington, Vt. T.uLOn D. LAKIN. Missionary of American Board. It is well known that t11e exposure of large qua.ntities of 
- ••• - PRotinlithi, 100 miles sOllth of Peking, China. fresh earth. as attends railroad and canal construction, devel-

InverHlon oC Image 011 tile Retina or the Eye. • ., : ops intermittent aud typho.mala.rial fevers, To lessen this, 
To the EdUQ1' oftltt Sc·ientiflc A11l�1'i("a,n.- I The Flying Machine. Dr, Stephen Smith, of NflW York city, offers the wise recom, 

It is a well established f�t that t·he image oC every object ! To the &lit01' of the &ientijic A1Mrica-n : mendation that sewer� be laid only after November 15 and 
is inverted on the retina of the eye. How is it, then, that we Allow me to add, to the explanation of my proposed Bying before June 1 ;  and laet 'ruesday week the Board of Health, 
see every object right sIde up? The common explanation in machine, published on page 357 oC your current volume, tho &ccerdingly, resolved that the Commissioner of Public "Vorks 
works on optics is that we correct it by habit, that is, tha.t following: be requested to omit aU excavations between June 15 and 
Wf': know t.hat th� ittla�f'! of thf' ohject is inworted ; but. by an By bavinlr!: the wings revolve in oppos;,tO �!I l �&l. � Octon""r 1, and tha.t no subsoil be exposed during that time, 
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DOli ble Lattice Wrought Iron Bridge at Springfield, ander and Dr. :Mitchell affirms nnf'quiYocally that arsenic Tyndall us to tlw effect of VUpOl' in the nil' OIl sound waves, 
MaSH. and copper n�e poisons which act with equal energy upon n�d, nt the same tim(', fails to coiucid(' with Professor Rey-

Mr. W. Bartlett, in a letter to the RailToad Gazette, says: plant.s and nuimtt.ls. The material diffused upon the leu yes nold'" st.atement of the upwardly increll.sing yelocity of the 
Few ,Vestern engineers have eyer seen or heard of the of tlw plants to be protf'cted, which are incapable of absorb nil' currents. Heferring to t.he fact that sound is ht'ard more 

double lattice "rought iron bridge over the Connecticut nYcr I iug it, is Rpeedily carried into thf' soil ; and if  lIRf'd annually, distilH'tly when propagated in [he direction of the wind than 
at Springfield, :Mass. A bridge which is so carefully designed : it is merely fi mattcr of t.imE', how man�' �'('al's will (·laroSe ! whell in opposition to it, Professor Henry adds that, on the 
in reganl to ..... conomy !\nd durubility is well other hand, there are wen aut.henticated 
worth takiug lIoks upon. The notes found cases where sound bas been heard a greatcr 
in the following running description arc re- dh;tance against the wind ; so that tlw phe-
liabk, and will hp valuable to engineers for J)')llH'nOn i8 b)' no means susceptible of rea-
reference. dy explanation. The idea that wind accele-

'fhe ."trncturp Wfi:S designed by Charles rates sound in one case, or retards it in the 
Hilton, ( ' .K,  to replace the old wooden other, has cYid('ntly little bearing when it h; 
I1f)we bridge 011 the Boston nnd Albany Rail- consider('d that sound moves at the rate of 
road at Springfield. 'fhe piers of the old 700 miles per hour, while a wind of tscven 
wcre llsed for the new st.ructure, 'There are m il l,s an hour is sufficient W give a pene-
ticycn equal spans, each spun bping 177'lG 

fed long, maldng a t.otal length of 1,240 

fp{'t. 'fh(! spans heing all similar renders it 
1H'l:Cs:-;ary to describe one spun onl�·. 

The spall is composed of three trusses, OIlC central and t.wo 
ontsidp, the ohject heing to carry 11 double track. The width 
hetween centers of outside ehords is 31 feet 6 inches ; hight, 
�4 feet 3 inches. There are 15 panels, each 11 feet !Jii- inches 
long ; inclination of diagonal to horizontal, 4510 (intended pro
habl�' for 4::n ;  width of portal, 14 feet ; llight, 18 feet 8 inches 
from top of rail to Cff)wn of arch. 

The skeleton engraving herewith (Fig, 1) t;lvlWS the s,'lstem 
of bra.cing. 

From a bill of m�lterial for one !:Ipan we find the total 
weight distributed among the several portions of the span as 
follows '  

r 

Pounds 
Chords . . . . . . . .  .' . . . . . . • . . • . . • . • . . • . . . . .  140,022'66 
Web' . . . . . . . . . . . . . . . • . . • . . • . . . • . . . . . . . .  79.B72·15 
End posts . . . . . . . . . . . . . . . .  > . . . . . . . . 10,000'00 
::;tringl'rtS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,200'00 
('ross heHlll:-> . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,200'00 
Pier cnds . . . . " . . . . . . . . . . . . . . . . . . . . . . . . .  18,921'00 

Total weight of bridge proper . . . . . . 800,715·8t 
Uilils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,400'00 
Timber . . . . .  " . . . . . . . . . . . . . . _ . . . . . . . . . .  30,000'00 

Total dead weight. . . . . . . . . . , . . . . . . 354,1 15'81 

whil'h cfluals 177'06 tuns. This gives almotlt exactl�· onc tun 
pel' foot run for the dead load. 

. 

It. iH worth not.iug here that., of the 300,715'81 pounds 
weight of bridge proper, nel.lrl�· one half is found in the 
chord:-;, one fourth in the webs, one :-;ixth in t.he st.ringer� and 
cross bealllH, and one tenth in the pier ends. 

Th" :-;ide figure shows section at th(' center of ('entral truss, 

their intersections. 

where the area of top chord is 74'6 

square inches, Dnd of lo\\-el' chord, 
65 square inches. The area. of top 
chord (74'6 folfJlUl.r(> itH'heR) i::; ohtninf'tl 
hy three horizontal l)lates, ao x lrr 
inches each, two yerticnl plates, 
12 x i inches each, and four angle 
irons, 3 x 3 x -! inches each. The area 
of lower chord (65 squarf> inches) is 
obtained by the same number of 
similar plates, and hut two angle 
irons, 3 x 3 x ! inches each, allowing 
for rivet holes. From these areas at 
the center, the areas decrease toward 
the abutments as t.he :stress dimin
ishe8 ; and near t.he pier ends the 
horizontal chord plates are replaced 
by a system of double lattice bracing, 
the braces being riveted to t.he onto 
side angle iron, the inside angle hav
ing been stopped two panel lengths 
from the ends. 

Of the diagonals, the J:;trnts are 
riveted on the inside and ties on the 
outside of the vertical plates. 'rhe 
struts are angle irons united by 
double lattice bracing, The ties are 
simply angle iron. The struts and 
ties are firmly riveted together at 

The vertical chord plates are con:uected by zigzag bracing, 
2} inches x i inches at their lower edges. 

All riyet" are t inches diameter, with It pitch of not less 
than 2� inclu·H. 

The lower sway braces are united to chord plntes and cross 
l>eams by gusset plates. 

::;tringers Ilre lOt inches rolled I beam. 
The data for computing the strains in the different memo 

l)ers are as follows : 
Dead load at eacll joint . . . . . . . . . . . .  11'81 t.uns 
Live load <It each joint.. . ,  . . . . . . . . .  35'43 " 

'fotal dead and liye load . . .  . .  
Length of panel. . . . . . . . . . . . . . . . . " 

47'24 tuns 
11 'Sl feet. 
33·85 " 
24"25 
10,000 Ib8. 
8.000 lb •. 

Length of diagonaL . . . . . . . . . . . . .  . 
Depth of t.russ . . . . . . . . . . . . . . . _ . . .  . 
Stress allowed for tclltlion . . . . . " " . 
Stress allowed for cOlllpre�sion . .  , . .  

• • • 
Paris Green Pol.onlng. 

per I5q. in. 
per sq. in. 

The question of whet.her the use of Paris green (arsenite, 
or aceto·arsenite, of copper) upon potato plants as a means of 
destroying the bugs will tend to poison the soil, and thus render 
it unfit to produce vegetation, receives a definite answer from 
Professor Le Conte, in his paper recently read. before the 
Academy of Sciences. The opinion advanced and concurred 
in by such high authority as Profeeaol'S SilliJP.I.A "'J'd Alex-

uefore the soil is poisoned so as to prevent the growth of all 
Yegetation, 

Professor Le Conte enters an earnest. protest against the 
present loose yet enormous use of this fearful poison in t.he 
hands of uneducated. men. It is ordered by \Yeste.rn drug
gists literally by the tun, and repeated deaths have resulted 
among farmers through its careless employment.. 

To this Professor Silliman adds a warning against. the too 
prevalent habit of scatt.ering the substance about. dV"elling 
houses as a cockroach poison. The death of several persons 
in a single dwelling in t.his city from eating picldes upon 
which some Paris green had been blown, by a stray draft of 
wind, occurrerl. quite recently. It should be remembered that. 
the poison contains from fifty-five to fifty-eight per cent of 
arsenic, and that it.8 deadly effect is as certain as thl!.t of t.he 
latter mineral. From houses where there are children, thc 
substance should be rigorously excluded. Servants often sift 
it about. on the edges of floon; near the mop boards ; and we 
have found it on kitchen sinks, clos(' t.o the dishes and to food 
prepared for a meal. 

It is well settled tha:t arsenic is dangerous even externally, 
and experiments have proved that it.s poisonous effects are 
developed by a smaller amount inserted in a recent wound 
than when taken into Hw stomach. A cut finger, therefore, 
or a mere scratch on the hands )"'.hen handling the poison, 
may sern' 1\S <l means of t.he same entering the system. 

PRris green, owing to its brilliant color, is employed in so 
Ulany different U::ICS that to avoid it.s proximity care is neces
sary. Professor Alexander, in the discussion which followed 
the reading of Professor Le Conte's address, said that wall 
paper has been HO thoroughly impregnated with the poison 
that persons have experienced its effects after half an hour's 
stay in tlip· room. 'Ye have' recorded cases of paper hangings 
which on analysis showed threo grains of arsenic to every 
sql1arf'foot. (heen tarletan, when dyrd with the suhstance, 
has bpPll found t.o ('ontain 8'21 grains of arsenic in t}\p same 
area. In artificial flowers and grasses, bonbon papers and 
boxes, (,Y(,11 in the candif's tlH'mselves, chemical investigation 
has repeatedly proYf'd tllf' poison to he present. Boxes of 
toy water colors containing grpens, it. would seem, are hardly 
safe children's playthings, as a ::;ingle cake of paint weighing 
88'26 grains has been found to contain S'SO grains of arsenic. 
The simplest. test for t.he poison is to put. a fragment of the 
suspected substance in a Holutiol1 of ammonia. If arsenic be 
present., a blue color ,,,ill 'be produced. For a further test, 
ponr a little of the ammoniacal solution on cryst.als of nitrat.e 
of silver, when the arsenic will appear on the crystals in a 
yellow deposit. The antidote, as is well known, is peroxide of 
iron-a tablespoonful to 8dnlt.� every five or ten minutes--to
gether with milk, whit.e of eggH, and other demulcent drinks. 

Dr, Le Conte sharply criticised the National Agricultural 
Bureau for failing to experiment and search out proper reme· 
dies for tlw potato hug, particularly since its ravages were 
predict.ed in ample time. Paris green, he certainly thinks, is 
not a proper nor a safe preventive. The Academy proposes 
to take active measures against the increasing industrial use 
of the poison, and before adjourning adopted a resolution ap_ 
pointing a committee to investigate and re-port upon the sub_ 
ject of the usc of poisons applied to vegetables or otherwise 
for the destruction of deleterious insects and other animals, 
and also t.he incautious use of poisons in the ornamentation 
of articles of food, and for industrial purpot-les generally, 
such, for instance, as tIH' coloring of paper. 

• • •  
The EfI'eet of Wind 011 Sound Wavefol. 

'Ve reverted not long ago to 11 conttict. of opinion hetwcl'n 
Profe!'!sors Tyndall and OHoorno Reynolds, relative to the pro· 
per explnnation of the irregularities observed in the transi
tion of HOllllds under varying eonditions of the atmospht're. 
The former scientist., after (>xperimenting with fog horns and 
other sound producers, conduded that the unequal range of 
the Hound was owing to the greater or less " acoustic trans· 
'parency" of the atmosphere, due to the presence or absence 
of streaks of vapor or unequally rarified air. Professor Rey
nolds, hy similar investigations, was led to the belief that 
the sound WaveH, assumed by Professor Tyndall to be 
quenched, were simply deflected upward and carried over t.he 
listener's head, a.nd this lifting he ascribed to the increasing 
velocity of air currents as the elevation increases, and a direct 
proportion to the upward diminution of the t.emperature, 
For a more extended discussion of these varying theories, the 
reader is referred to our editorial relating thereto, in the first 
number of volume XXXI. 

The latest contribution in connection wit.h the subject is 
from a scientist no less eminent than either of the above, 
Professor Joseph Henry, who, in a pa.per recently read before 
the Academy of Sciences, takes direct i6Sue with Professor 

trating power, to a given sOllnd, of double 
tlH' intensity ; whereas, from the forcgo
ing consideration, it should have an f'ffl't't 

of only one per ccnt. The only explunation wldeh lm:-; 
beeuoffered for the phenollH'non is that., in a rin'r of air of 
considerable depth moving over the surfac:e of t.he ('u11h, tlJU 
lower part mOYes 'with lcss velo('ity on ac('ount of fl'it:tiOll 
than the upper part., und that, co��equently, the tendenc; 
would be to tip the sound wave so as to throw the sound dowll
ward toward the earth in the cuse of t.he sound moving in the 
same direction Ill'! the wind, and to detiect it upward in case 
t.he movement i::l in an opposit(� direction, throwing it into the 
air above the head of the obsernl'. This h:--'pothesis gives a 
ready explanation of all the phenonlPna obseryt'd, and was 
fully illustrat.ed by a series of experiments made by Professor 
Henry in the vicinity of the lightship of Sandy Hook last 
summer. Two steamers were supplied with whistles pro
ducing the same tone, and sent, one to the westward Ilnd one 
to the eastward. A wind was blowing froUl t.he west at the 
time with a velocity of 6� miles an hour. The whistle on 
one steamer was heard unt.il it sailed a mile from t.he steam
.. hip on which the obsen'erii were stationed, while the sound 
of the other, which was carried by the wind, was heard 2! 
miles. This was in accordance with the most experience of 
the effect of wind in acc('lerating the sound wayes . .At noon, 
however, the experiment. was repeated in a dead calm, and 
the same effect was observed, the sound from t.he steamer 
that sailed eastward being hearel two and Ii half times us far 
as the sOllnd from the otht'r stealllt'r. ..\gain, in the after. 
noon, the experiment wa:-; tried ufter the wind had chopped 
about and was blowillg frolll t.hc C<lst, but. the observers were 
surprised to find no change in the result. Apparently the 
course of the wind 'had no effect upon the velotity of the 
sound. Professor Henry was satil:ified, however, that the 
variation in the wind occurred only at the eartb's surface, and 
t.hat a river of wind was flo'wing steadily from the w('st all 
the time. Next day he repeated the experiments under ex
actly similar conditiollS, tIl(' wind falling to a calm and then 
shifting as before. He sent up small halloons at the same 
time, and found the id('R to he correc.t. A steady current 
from the west prevailed all the time. By this beautiful ex
periment, Professor Hemy considers the truth of his theory 
as t.o the uniform efff'ct. of wind on sound to be completely 
demonstrated. 

The fault with Tyndall's experiments was that t.hey were 
all made in one direction. Last summer Professor Henry 
placed a large steam trumpet. on a steamer. The wind was 
from t.he wetlt, and t.he trulllp�t was pointed north",·ard. The 
steamer sailed toward the wind, and carried the sound only 
3-! miles, but in sailing in a contrary direction the sound was 
heard for 'a distance of eight miles. If Professor 'ryndall 
had observed the sound from one direction only, he would 
have called the day opaque; if from t.he other, only he would 
have concluded that it was quite clear. 

Professor Henry's opinion relative to the steady flow of 
'wind from the east reyiYel'! the idea of the constant easterly 
current so much di:scussed during the transatlantic: balloon 
attempts of a year ago. It may be added, howeyer, t.hat., 
o.lthough the aeronaut.s shared fully in believing the existence 
of such a vast aerial river, subsequent and repeat.ed ascen
sions have failed conclusively to demonstrate its presence. It 
is somewhat difficult, therefore, to reconcile the l"esultt;, noted 
by Professor Henry with his small balloons, , ... ith those ob
tained through actual ascents by individuals. Altogether, the 
subject is like t.he Tyndall and Draper difference of views on 
the inyisible rays of t.he spectrum : one of those anomaloUli' 
iustllnees of doctors disagreeing. ,yith such a triumvirate as 
Tyndall, Henry, and Reynolds at variance, the humbler physi
cist is indeed at a lo:-;s to det.ermine to which theory to anchor 
his faith. 1 

• • •  
A SuicIdal S('orplon. 

The st.atement that a sCl')rpion, when drivt'll to bay by its 
enemies and unable to eSl'lIlw, will kill itself hy a hlow from 
its venomous sting hll� usua.lly been regarded as rather 
·myt.hical. A well attested instance, however, of the suicide 
of t.he im-wet has lat.ely heen published by Dr. de Bellesme. 
The writer states t.hat, having eapt.ured a scorpion, he con
verged the rays of the sun on its back by means of a burning 
glass. The insect became furiously enraged, and finally 
raised its st.ing and struck itself, dying within half a minute 
afterward. 

----------.... . "�.-------------
WE see it stated t.hat three Dartmouth students, named. 

Colby, Brown, and Dustin, will start for Egypt this month 
under an engagement with t.he Khedive for service in the 
surgical corps of his army. Tiley will reside in Cairo and be 
attached to the personal staff of t.he Khedive, who is to pay 
them $2,500 to $3,500 a year, in gold, &lld traveliDg ex
pellBes. 
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IllPBOVED Oll1lllllIXO IlACIIIlfE. 

FlI.rruers lind others will find in the invention representoo 
in t.he engraving a useful apparatus for grubbing up t.he 
stumps at trees of even considerable size. which will doubt. 
less provo an efficient auxiliary ill clearing land. It is con· 
gtructed and operated as follows : At one extremity of the 
bea.m, A, is jourualed a. .!:'mall whe(>l, Bj neal" t.h!.! other end 
is a second beam, C, a block Iwing interposed I.w.twe�n the 
two beams to bring t.hem to the proper relative hight. Beam, 
C, also has a· wheel at its end Ilt D, which wheel, howenlr, is 
larger than that first mentioned. The journal of wheel, 0, 
is hing/!d to t.he beam, so that said wheel may be turned 
hu,ck parsllel with the beam, for conyc· 
nience in drawing t.he machine from 
place to place. A JOop secured to the 
elHli; of the hinged journal carries a 
hook, to which the harnegl'l of the horse 
is hitched. 

At the rear end of beam, C, is a slot
ted guide, E, groo,"es in which recei"c 
the guid(' plate wblch is fanned up
on the upper part. of the knife, F. The 
h)wer part. of the latter passes through 
:L guide �lot in a har, G, which also 
serves as a shoe for supporting the ma
chine and as a brace to meet the draft 
strain upon the knife. By operating 
the leyer, H, the Imife, through the 
interposing connecting rods, may be 
r�ised from or lowered into the ground 
and held down to its work_ To the 
rear of beam, A, in such position 8.8 to 
hring the knife at proper dist.ancefrom 
the fitump to be operated upon, is secur
ed aloop, I, which encircles the stump, 
as shown. 

J titntific �mtrican. 
!Urns of 1\ bell crank, 1<"', Till' third arm of the bell crank 
communicates with the detaching lever. O. \V'hen this lever 
is pushed outward, it rotates t.he bell crank, which t',us, b;,' 
pulling on the chains, E, turns the sway bars jand the latter, 
through the chains, D, withdraw the catch bolts from belon' 
the trace pins, which then, swinging on their hinges, release
the four trace loops simultaneously. 

n, Fig. 3, is a hook pivoted, as ShOWIl, near the end of the 
tongue, tLrJd I is a sliding catch IJolt, also operated by the 
detaching lever, G. through the medium of a connecting 
wire. This arrangement is for the purpoae of detaching a 
third horse, which may be harnessed to the pole end. Pa-

[JANUARY 9. 1875. 
An examination of the brOlllllted liquid di:;covered the 

presence of several bomologues, C'2ftH.lnBr,. l.1oe.z separated 
the bromide of propylen by distillation ; hut then he sought 
in vnin for the bromide of etllylen, wbidl boils a�444" Fah. The 
mixture of bromnted compounds !)egan to boil at 266"; the 
temperature rose rapidlr to 284" and 295",whe.1'p. it remained 
stat.ionary quite a long time; it thE'tt rose progressively to 
320°, where it !lgain stopped for Jl while, and then rose gradu
ll.lly untn finally it reached 374°. At thi!! temperature hy
drobromic acid ·was given off from the decomposition of the 
more condensed hromuted hydrocu rbons. The distillation 
was not carrieo. any farther. The least volatile por-

tion of the bromated product, which 
did not distil over, was set a::;ide 
to be treated with an alcoholic solution 
lind thus con"erted into more permanent 
products of more simple composi
tion. He !:Iucceeded in this way in ob
taining bromide of heptylpn, (\, Hu 
Br, boiling Rt 130", and thl� next mem
her of t.he series,bromide of caprylen 
or oetylen, ('10 I1u Br, boiling at 302° 
Fllh. 

In the first bottle t.hrough which the 
gos Pft!'sed thf'.re was deposited on t.he 
sides, in addition to the oily product,a 
solid, perfectly cQ·l!tallizeu. lJOdy, which 
snblimed without decomposition. Cloez 
obtained it only in ver." small quanti
ti(,8, but hopes,on dissolving in hydro
chloric· adrl lhe.whole quantity of 150 
ldlogra.mmes of iron,to obtain enough 
of it to mnkc some in"e�tigations and 
determine its composition. 

Before tllking up thit; wllite speigel
eiscn, CJoez operated on ordinary gray 
irr>n, hut obtoined no oily hydrocarbon 
'-m dissoh'wg 50 kilogrRmmt.'l-S, aod only 
n�ry little of the bromatcd product, 
l�,:, thun 1(101) part of the weight of 
f.he iron. This small yield repN'l)enlS 
nnly ll.. very �mall fruction of l11e car

Tn operat.ing the machine t.his loop is 
f\J'lit drop�d in placf', and a ring iii 
placed abov� it. A wedge is then driven 
inlo the top of t.he !)tump so as to fasten 
the ring, the latter serving both to pre
vent. the loop from slipping off, and 
also as a band to keep the wedge from 
!:!preading the lower part of the stump 

REYNER'S GRUBBING MACHINE AND EXTRACTOR bon which is presp.nt in a combined 
stnto in gray iron. 

S''> &8 to tighten said loop. The knife is next forced into the 
ground for five or six inches, RO that, on driving the horse 
around the stump, it cuts oft' such side roots as may lie in its 
path. At f'ftch round the knife is driven in deflper until all 
the roots are divided_ The hook, J, is then dropped und held 
down by the foot until it catches npon a root. A few rounds 
twist off this last, and the stump may t,hen be easily rnh\(�d 
from the ground. 

Patented through the Scientific American Patent Agenl'�', 
October 20. 1874. For further particulars addrt'f\s th� invrll' 
tor, Mr. G. E. Reyner, Canton, Iowa. 

. .  ,. 
IlIlPllOVED HOll8E DETACHEll. 

The object of the invention i1lustrated he.rewith is to pro. 
vide a. means of instantly detaching It pair or even three 
horses from & vehicle in case of their running llway or be· 
coming fractiou/:!_ Tbe advltlltnges gained of course are tho 
preventiou of the injury or destruction of the "ehicle,

· and 
of the grea.ter risk of periling the lives of passengers. 

Io""'ig. 1 show!) Ihe discoDnecting arrangements loca.ted on 
I.he double tree and front portion of tho wagon. Fig. 2 re. 
presents io detail the extremity of a single tree, and Fig. a 
is the end of the pole. The tracet! nre provided with loops 
at their ends which slip over the hinged bolts, A, Fig, 2·, at 
the ex.tremities of the single trees. B is a spring catch 
which is held in front of said bolt, keeping the same posi. 
tion tttld thus confining the trace. Chains, C, connect the 
pail' of spring catches, h('lon.ging to each single tree, to the 
�way btu', 0 ;  and chnins, E. COhlwct. thf' !'lwa .... 1ml·s tn t.wn 

tented through the Sci�ntific American Patent Agency, 
No;·ember 10, 1874. For ftuther information address the in
vt'ntor, Mr. Anatole Ehret, No. fi40 'Vnshillgton street, San 
Fntnrisco. Cal. 

------------... ' .... ------------

Hydroearbolul produced Oil Ca"t Irou and Siteel. 

Towards the end of the 18-8t eentnry, n. Fl"E.'lH"h ch"'mi�t. 
named Proust ohserypd that hydrogen gat!, twoh'('d hy the 
a('tion of sulphuric or hyd1'O<'hloric acid on cast iron or steel, 
was accompanied by a kind of ethereal oil, which coudensed 
in drops on the sides of the bottle in which the ga.s WRS 
evolved, as well as in the tubes through which it was con
ducted nnd the vessels in which it was collected. He also 
found that Dot all of this oily product WIlS carried off by th� 
hydrogen g3S, but that a considerable portion of it remained 
in the black carbonaceous residue left by the action of tile 
acids on cast iron. To obtain this portion, it is only neces
sary to treat th� fet!idue with alcohol, and after filtration to 
add water to this extract, when it becolllf'smilky and thf' oily 
substance all separate�. 

Clo·ez, in his experiment on this subiect, employed a beau
tiful spiegeleisen, which OOhtained a.bout 4 per cent COID
bined carbon, 6 per Cent mlQ£&nese, some silicon and traces 
of phosphorus and su1phur�· It was reduced to. pieces of 
moderate size, and treated with hydrochloric acid diluted 
with twice its volume of water. The aCtion of the acid or 
\vhite iron in the cold is ,"ery feeble ; to aid it, Cloez placed 
the iron a.nd acid in· a flask on a �ater bath, tbe temperature 
of which was 167� to 194� Fah; Under these conditioos, the gas 
was evolved. regularly, and about 600 grains of iron were 
dissolved daily in a single a.pparat.u8. The gas genera.ied 
was first passed through two Woulfe's bottles with cold 
water, then �brough an apparatus containing pumice soaked 
in sulphate of copper. and afterwards through a two.necked 
bottle where it came into contact ·with bromine co\'ered wUh 
a stratum of water: With this apparatus the tollol\1ng sub· 
stances may be colleded: . 1. The oily liquid, wbich is condensed in the first two bot
tles, and which was first obse1'\'ed by Proust. According to 
Cloez's experiments, the quantity of this substance formed 
equaled about 1 per cent of the weight of the iron employed. 

2. The bromated products formed by the absorption of the 
hydrocarbons, C:m lf�Il, by bromine. These products are very 
complex. 

3. The liquid and solid products obtained by treating the 
insoluble residue with sulphide of carbon and alcohol. 

The oily liquid obtained directly by condensation is lighter 
than wa.ter, colorless, and very fluid. After two days' COD
tact with fused· chloride of calcium, it was subjected to dis
tilJation, and began to boil at 2480 Fah. About ODe third of 
the liquid distils over belo·w 284°, a smllJl qult:ntity between 
293" and 320"; and t.he boiling: point of the remainder gnulu
aUy r� to 3920 Fah. 

Cloez ned endeavored to obtain a pure product out of the 
most vola.tile portion of the liquid by fractional distillation, 
but this was difficult, since he only had 20 to 80 graills of 
the liquid. He succeed�, however, in isolating a hydrocar
bon which distilled completely between 240" and 248", and 
had the composition Rnd properties of caprylen or octylen, 
Cu RIO. Analysis gavp.: (,.arbon, 84."92: h�·(hosreJl . 14'17; 
t.ntnl. 99'0{) 

----------�.� .. -------------
SHADE ATTACl!XEXT FOll PLOWS. 

E\'ery farmer who has trudgoo. after a plow under a hot 
8un ha.s doubtless wilihed for just some such an invention as 
that illustrated in t.he annexed eugl·uving. It is ::limply an 
att.achment readily applied to any convt.>nient portion of the 
plow, the object of which is to support an umbrella and .to 
ullow of the same being adjusted 80 Il.K alwayf\ to throw its 
8hadf' upon the plowman. 

A cmnked R.rm is :ieclll'ed in a SQ(·ket by means of 8 
set screw, &ud is free tu· rcvol ve. jD a. hOriwutal pla.ne. The 
outer end of this crank is jointed, and provided with an ad· 
jnsting brace, whereby it may be inclined and secured at 
any desired Bngle. A suitable soeket, tit the upper end of the 
arm, holds the umbrella hllndle, retftiningthe same by & sim· 
pIe spring ('Mell. 

The umbrella. shade is largely used, ill this city, by Htage 
drivers. carLmen, and othens whose hibor requires them to 
be constantly out of doors, and it proves a. very welcomecom
fort. It obviates, besides, by warding off the sun's rays, tht: 
danger froID sun stroke. and is a convp.nient shelter in case of 
sudden showers. 

This invention was patented through the Scientific Ameri· 
can Patent Agency, 0('1.01*"1" 27, 1874, to Jetfprson G. DH.rh�' ,  
of FOlt Mottl". �. ( .  
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BIB. 8A)(1JEL BAXEll'8 EXPEDITION. 

SiT Sa.muel Baker, who wns commi�ioncd by the present 
enlighteued Khedive of Egypt to proceed into the interior of 
Africa and suppre88 the slave trade of that immen86 wilder
ness which lies l30uth of the Khedive's territory, has reeent· 
Iy publi�hed an interesting and ,·alunble book of travels. In 
describing his journey up the 'Vhite Nile, he states that he 
had European '-E'getables of all kinds, " Haying cleared aDd 
grubbed up a portion of the forest, we quickl�' f'stnhlitll\f'r\ 
gardens. The English quar-
ter was particularly neat 
Tht.! various plots were se
parllted by feuceK, and the 
gronnd was under cultiva
tion for ubout two acres, ex
tellding to the margin of the 
river. 1 did not build a 
house for myself, as we 
preferred our comfortahle 
barge, which was moored 
alongside the garden, from 
the entrance of which a 
walk led 10 a CQupleof large 
mimosas, that formro my 
public divan, wheteall "1l'11-
tOl'!i were receh-ed. In a 
short time we had above 
ground sweet melons, water4 
melonK, pnmpkins, eabba. 
ges, tomatoes, cauliflowers 
beetroot, pan,ley, lettuce 
celery, etc.. j bllt all the pem� 
and htlalll). nnd D. n�r'y choice 
stllection of maize, that I 
hnd rer.eived .from England, 
were destroyoo during the 
voyage. Against my ex
presl; orders the box had 
1I('('n hennetically l'eah>d, 
lLod the " itality oCthe larger 
seeds was gone." 

and salted in t-lw usual ma.nner. 
. I . -

The S]';DC of the 
-

Sloek Elteh�Dge. 
-

-
-

. 
l\l�L Bondet and L'Hote. two chemists who have analyzed Gamblers of every grade. says Il oontempol1U'y, have their 

the product, give the rather anoma.]ou8 opinion that the arti- slang tenns to convey to the initiated just what they mean; 
fidal compound is more nea.rly real butter dlaa the genuine and however blind it may be to the uninitiated, it is perfe .. .'tJy 
article prepared from cream. It contains less water, and ll'fls intelligible to those possessed of the high civiliution (1) ne. 
nnimal substance apt to turn rancid, than natural butter. cessary to " manipulate stocks." Fonr differt!nt fonns of 

The imitation, it is stated, is largeJy employed by dairymen contracts are known under the general term of stock prjyi
in France for adulterat.ion purposes. It!': ta�te i� not. ap:reE'R- If'ges. The " put " and " call " are single privileges. The 
hie, as it savors fltrongly of tlll' tHlet. " straddle " and " f;pread " are double privileges. A "  put " 

is a contract giving the hold
er the right of delivering a 
eerttlin amount of stock with 
in a definite time at a stipu 
lated pricf', A "  call " is ex
a.ctlythe reverse of ll. " put, " 
being a. contract giving' the 
holder the right of ealling 
for the stock instead of de
livering it. A double pri'{'i
lege is a " put " and " call " 
on the same stock in ODe COD
tract. Wllen a douhle pnvj. 
ltoge is drawn at t.he market 
price of the Mtock, it is caned 
8. " straddle," and costs from 
two and tl half to five per 
cent premium. Dut when 
drawn at a dh:it.ance of from 
one to two allf1 a half per 
cent above and below the 
market price, .it is cll.lled It 
.. spread," for which ll. fixed 
premium of two per cent h:\ 
paid. The distllnce from the
market at which IL " spread ., 
is drown depends on thr. 
elM!:! of stock and lht; Rcth-i
ty of the 1IIltrket. 

• 

\V e select an cngra "jug 
from this interesting book, 
in which the gigantic aqua 

VEGETATION ON 

VuhfJaUby PlaD". 
Whenever plants begin '0 

drop 'heir leaves, it is certo.in 
that their health btu! been THE BANKS OF THE WHITE NILE. 
injured either by over-pot

Hng, over-watt'ting, over-hut jug, by too much cold, or by 
applying such stimulants as guano, or 1..Iy some other mean�, 
having destroyed the fine rootlt.!ts 1.Iy which the plant fef'd�, 
and induced disease that mav lead to death, The case is lIot 
usually importRnt enough to" call in u. " plant doctor;" so the 

amateur begins to treat the patient, and the practi(:e i:> in all 
prolmhiHty not unlike that of lIlany of Ollr household physi

tic vegeta.tion of the district is W€ll shown, togethel' with the 
curiou� rig of the boats used for inland navigation ill A (rka, 
of wbieb a yard of immense length, made of one ('anf' Rta\ k ,  
is the distingul!1hing feature. 

• • 
THE GnAT WELL AT PROSPECT PARK, BROOKLYII. 
Thl;" Brooklyn Pl\rk Conlluission have proyirled, 

needs of the beautiful pleasure grollnd. a 
supply of water ·which (>uahl(>s them to lit' 
independent of tht'l Ridgt"w()()(l wat-f'r, tht" 
�'ield of which ii'l. Itlrt'.ady wt"ll tnxed ill 
furnishing the city, with lI. prospe('.t of a 
much larger demand in the immediat.e fu
�ure, The well is situated under the sha
dow of Look-Out Hill, the highest ground 
in the park, on the summit of which a re
sen-oil', 175 feetabovf' the �urface, has bet'·n 
con!j:tructed. 

'Ve give herewith a view of the UPller 
part of the ,veIl, by which its ample pro
portions may be well conceived, Three 

'qnarters of a million gallons of water daily 
flow into the well, to be pumped, by the en
gine on the platform shown in our engra
ving, up to the distributing reservoir above 
described. It will be seen that the well is 
not, as it is sometimes called, an artesian 
well, and differs from the ordinary well only 
in its grea.t size. The water flows horizon
tally, through pervious soil, till it reaches 
the intert:epting dralnEl, four of which are 
!!hown in the engraving (which we select 
from the CllTi6t ian Weekly), delivering their 
water into tbe well. The structuJiIC hi sur
rounded by II sk�'light, and access to the spi
ral staircal:le is found on walking into the 
cngineers oftlee, shown on the left lland of 
our engraving, immediately over the !;ngine. 

_ .. 
The Late,,' Artldctal Butter PrOCfJ88. 

for tht> 

In thi!> connection wt' may ltlmark that tht'.rf! is a very SiID
plf'. ilnd "U1'e way of distinguishing genuine cow butier from 
the ol�o-margarin mixture. It con�iRts ill dissolving a. slllull 

purtion of thl". suspected substance in ptht!l', and evaporating 
to dryness by the appliclttion of a gentlE'! heat. The residue 
hn� tht\ true hatter smell if gAllUint', ""hidl i1lllr hI" gl't'atly 
11lt.t-lisifieu h�· (·oolting. TI' llrtifit-inl, ht)\\'p\-er, t.llt' rl('po�lt. hns 

, 

Lct Nature, of recent date, contain:> a de
scription of It new artificial butter manufac
turing process, the invention of M, Mege
Mounes, which is being practised in Paris. 
A compariwn of the details with those of 
the compounding of the oleo-margarin but
ter, made in this cit.y and not long ago fully 
described and illustrated in these columns, 
!j:hows the operations to be identical up to 
the churning. At this point. the oleo-mar_ 
garin process is to mix the oil prepare(1 
from the fat with one fifth its weight of sour 
milk, and churn in �he ordinary way. M. 
Mouri�8' mode of manufacture seems to be 
8. closer copy of Nature. He adds to 110 
pnunds of the oil about 25 quarts of SWt'{'t 
milk, iD which are dissolved the soluble por
tIons of 1,500 grnins of cow's udder. This 

THE GREAT WELL AT PROSPECT PARK. BROOKLYN. 

cians who apply a remedy that increases the 
disease. Having already destroyed the, so 
to :o:pee.k. nutritivl" organs of the plant, t.he 
stomach is gorged with footl by applying wa
ter, or witli medicine by applying guano or 
some patent " plant food." Now the reme
dy is nea.rly akin to whllt is a. good one when 
the animal digestion is deraogro-give it no 
more food until it reacts. We must then, if 
the rootsof the plant have been injured from 
any of the above named causes, let the !;Oil 
in which it is potted become nearly dry; then 
remm'e the plaut from the pot, take the ball 
of soil in which the root·s have been envel
oped, and crush it between the hands just 
enough to allow all the sour outer erust of 
the ball of earth to be shaken off; then re-pot 
in rather dry soil (composed of any fresh soil 
mixed with equal bulk of leaf mold or litreet 
sweepings), using a new flower p<>t, or hav· 
ing thoroughly washed the old one, 80 that 
the moisture can freely evaporate through 
the pores. Be careful not to over-feed the 
sick plant. Let the pot be only large enough 
to admit of not more than an inch of soil be
tween the pot and ball of root8. After M!
potting. give it water enough to settle the 
soil, and do not apply any more until the 
plant has begun to grow, unless, indeed, 
the atmosphere is so dry that the moisture 
has enLirely evaporated from tIle soil ; then, 
of course, water must be given, or the pa
tient may die from the opposite c.au�e--star
vation. The danger to be avoided is in aU 
probability that which brought on the sick
net;!'(, namely, saturation of the soil by too 
mueh water, Other causes may induce sick· 
ness to plants, such a!S an escllpe of gas in 
the a.partment, or Rrnoke from a flue in the 
greenhouse; but in all case!;, when tIle leaves 
fall from a plant, withhold water, and, if 
there is reason to believe that the soil llas 
heen poisoned by gas or soddened witll moi�
t.Ul'(>, shake it from the roots KS before ad
"ised, and re.pot in a fresh Bower pot. Many 
years ago, when I used smoke flues in my 
greenhouses. some kindling wood, carelessly 
thrO\"n on the iOp of one of them, ignited, 
and the smoke caused the leaves of every 
plant to drop. There were80me 3,000 plants. 
1Il0stlytea roses, in tbe greenhouse ;  it would 

last is very finely divided and macerated for some time pi'C, 
vious to use. The mixture, after agitation, transforms itself 
first Into :l cream, and, after about two hours, into butter, 
from ,-rhiC'h thf\ buttermilk ill drnilw(l . It !:<i th"J1. w,"liiOhfld 

the easily recognizable odor of suet. A complete deSCription 
or a test for artificial butter, by Mr. John Horsley, F.e.S., 
by the use of methylR.ted dbf\r; Wn." gil"tm nn par 870 of ntlT 
"t}lwmr XXXT. 

have been too much of a job to re-pot all, but, by withholding 
water fOl' some ten days, until they sttorted a. new growth 
again, yery few of this largft nnmbflr of plant!! Wf're injnrPli 
-Pf.f:M' Hmdf.1'MJn. 

© 1875 SCIENTIFIC AMERICAN, INC



J thuHfit JtuUiuu. 
OCEAN TELEGIIAPHY. 
BY QEORGE B. PRESCOTt. 

NUMBER T, I· in five sections, which worked from six to nine months each' 
but was never in working order from end to end. 

Tbe total length of all the cables which ha.ve been laid Is 
about 70,000 miles, of which over 50.000 miles are now in 

H the unexpected discoveries aod gignntic works which sllccessful operat.ion. 'fhp- 20,000 miJes of cables which have 
}Ul\"C been realized during the past half eentur�' htld not fa· thus far Cniied reprC8ent 58 in number. C"p to 1865, none of 
miliurized us with the marvelous, we shou14 (.oousider the thelll had bc:.-en te.'it-ed under water lifter Jnnllu(acturf<, and 
IU;COllll)lislunent of ocean tt'legra-phy to be the eighth wonder every OD(, of them wflscovered with n :sheathing of light iron 
of tlw world : n. wonder, 01\ ll(.'CQUnt of t.he almost 8upc.rnntu- wire, wE'ighlng in the nVf'rnge only about 11500 pounds per 
ml results which it. furnishe1l, the llUmf'!'Ous difficult.i� which mile. These two peculiarities are sufficient to account for 
it hus encount£'red, the ph�'sical results which it has 1'1'0- every failul'e which has occurr£'d. No electrical t.est will 
dllced: and even tt wond('r cm ac('()unt of t.he ("normons alllount show the presence of flaws in tht' insulating cover of a wire, u� mOl1:Y which hUI) h(':en E'�p('nd('d in its de\'(�lopm�l1t. In j unless water or so�e other conductor E'nters tlw fl�w and 
lhscussmg the extf:llt of t111� marwlous s�·stem of mterna- j establishes un elect.rlCal connection between the outsIde and 
tiomtl cOlllllluuicat.ions, it l'l('('m� proper to considel' to whom I inside of the c:lble ; and all cables laid tn shallow water should 
i:; duc the cr<.."()it of taking thl:' first stellS tow"rd it., accolll- i have an armor weighing not less than five tuns per mile. 
pli::llllll('nt. LlI to 1847, 110 snbstanc(': suitable for the insula. ! 'fhe cot'(' of long sllbma-rine ('abies generally consists of 
Han of a subnUlrine wirf' was known. During that ,vear, Mr. : severnl wires of pure copper covered with alternate layers of 
John J. Cra \'en olltaiu()(l llnd l'xperimenteu with 130lllC gutta. gutta. perellu and Chutterton's compound, the latter consisting 
p\1\'dul, and disco"CI'cd it� immluting quulities and its adaptu- , of gutta pereha, resin, lind StocldlOhn tar. Over this is 
hilHy to Hllhnqueou!:i cOllllllunication. 'fhe Trenton, N. J., pluced II Inrl'l' of tal'l'ed yarn, and the whole is finally included 
8tato Gazett!!, for MIi,'· to, 1848, contains tlw following para- in It sheathing of iron wirtt laid on spirally, to giv� th� cnble 
graph : " G utta perchtt is now used for insulating telegraphic sufficient strength to withstand the strain of paying out, or 
wires. Mr. CrnYen has tried it for the old New York and that to which it may be subjectoo by the inequalities of 
Philadelphin line in the Pa..<;.Saic river, and has been so snc- the ocean lI.,;d. :\'ot infreqnently the iron wire of the sheath. 
L ... ·s:sful thnt th� compan:,· intend to try to cross from Jerse,\' ing is olsn protected from corrosion by tarred hemp. Figs. 1 
City to Xew York h�' laying 8e\"61'81 wires, thus insulated, and 2 show the construction of tht' Malta. 
under t.he water!' The New York T1'ibulic of June 17, 1848, Fig. 1. nnd Aleundria cable. The different 
cOlltnins t.he following paragraph : " The wires of the New layers are 80 far peeled off as to show 
York and Philadelphia Telegraph have boon extended across i the construction. The strand of seven 
the Hudson frolll ,Jersey City, and are now in successful COlll- copper wires is shown at the top ; then 
lllunication with that place, They nre enca.�ed iu a double follow three layers of gutta percha and 
covering of gutta perchn, and laid on tit!" hott.om of the river one of tarred yarn, the whole envelopOO 
in the track of the fel'r.\· oonts, " in the eightoon wires: constituting the 

In 1846, Mr. Jnmes Reynolds, of New York, invented a ffia- :sheathing. The diameter out in the sea 
elline for l'overing wire with india rubber, and during the is 0'85 of an inch. Near the shore the 
year 1847 con'roo n large amonnt of wire with this substance; sheathing 18 made stronger, to meet the 
but in consequence of the difficult.y of drying it (vulcaniza- I danger of accident from the dragging of 
tion of rubber being then unknown), it pronxl a fnilure, I anchor-s. 
Early in t.he spring of 1848, Mr, Craw;'ll brougbt a piece of Including the original 1858 cable, five 
wire co,'ered with gutta percha to Mr. Reynolds, and asked cables have been laid down between Ire-
if he could cO\'er wire with gutta perch a with his rual'hine. land and NcwfonndhlDd, of which only 
:Mr. Heynolds undertook to do so, and immediately proceeded t.hr(·c are now in working order. These 
to manufactutC I;utla pereha covered wire. He covered the three were laid in 1866, 1873, and 1874. 
ntoble which WItS laid acrol;5 t.he Hudson river between New The cable of 1865 of ,, �ilUilar type 8S 
York and Jersey City, 'If)kidt teas the .firM. gUlla perclm C(dJle the above has not been working for over 
CUI' made, and the ji:l'llt submarim wire tu'r cQnI1tructed and two years, 
I'Jllcc('sifully operated jf>r the trwl8lnission of intelligmce o-vel' a 
dil1tance of !talf (t. mile. 

One of Mr. Heynolds' worlnnen, named Champlin, shortly , 
after this cable was laid, went to England and communicated ' 
the process to thc G lIt.tn Percha ('ompany, who at 00("f' ('OIH- ' 
JIIenced the mannfncturt' of gutta pen:�ha ('o"eroo wire. 

On tht" 1 6th of December, 1859, Mr. Charles Vincent "'aliter, : 
un experienced teltlgraph engineer. testified before the joint : 
committet', appointed by th� Dritish Goyernment to inIlUirf> : 
into the l"Ollstruction of submarine telegraph cables, as fo\- ! 

Fig. 2. Fig. 3. 

lows : " I was the fir::!t to use gutta percha in England. 1 ad- F'ig. 4. The following arf' thf' df"tai\s of 
vised Mr. Fost.l'r, of Streatham, to apply it in our very early construction of the last four Irf'land 
difficulties in telegraphing. W(> purchased and used the first aud Newfoundland cables, Fig. 3 
wire COYf�red with gutta perella, on Kovember 11, 1848." shows the section. and Fig. 4 the ex. 

'fhe first submarine cuble ever laid in the open sea was laid ' ternal appearance and construction, 
between Dover and Cnlais, in 18.50. It was a single strand of : of the 1865 cable in the full size, 1t 
gutta pereha, unprotected by nn�' outside coating, and worked � inch in diameter. Fig. {) _sho�8 th� 
ouly one day. 'fht" next cable wt\1J ulso laid between Do\"'er shore end in section, The construction 
and Calais. in 1851. Thia cable contnine(l four coDducting I of the 186.5 cable is the same as that 
wirc�, was 27 miles in length, and weighed 6 tuns per milt". of all the subsequent ones, with one 
Thh; cttble is still working, after having been down 23 years. . or two non-essential differences. 
'l'he next long cable was laid in 1853, between Dover and The conductor of this cable 0011-
Ostend, a distance of 80 miles, and contained six conducting sists of a copper strand of seven 
wires, and weighed 51 tuns per mile, It. is still in working : wires, six laid round one, and welgh-

ol'der. It 1853 a cable of one conducting wire wus laid be- : ing 300 pounds per nautical mile, 
tween England lLnd Holl�nd. 120 miles, weighing If tuns pl'r ' imbedded, for solidity, in Chatter-
mile. This cable worked for 12 years. From 1853 to 1858, : ton's compound. Gage of single 
a7 cables were laid down, ha.ving a total length of 3,,00 wire, 0'048 of nn inchjga.ge of strund, 
miles: of which 16 are still working, 13 worked for periods : 0'144. 
varying from a week to five years, and the remaining 8 were The inl:iulation of each cable con. 
totaJ failures, sists of four layers of gutta. percha., 

On the 6th of August, 1858, the first Atlantic cable wu!:! : laid on alterna.tely with four thin 
laid between Ireland and �ewfoundland. The weight of this i layers of Chatterton's compound. 
cable WHS 1 tun per mile, and its cost was lLS follows: Pril'e i The diameter of core (conductor and 
of deep sct\ wire Jw.r mile, $200 ; price of spun yarn and iron I insulation) j" 0·464 of an inch. 
wire per mil£", *265 j price of outside tar per mile, $20. 'I'ota( I Its external proteetion consists of 
per mil(':, $485. Price, as above, for 2,500 miles. ,1,212,500 j i ten steel wires, 0'095 of an inch in di-
.Irice of 2.5 miles shore end at $1,450 per mile, .86,250. Total t ameter, each wire surrounded septt. 
cost, $1,249,235. Tlii8 cuble worked from AUg\lSt 10 to 8<'p- 1 rntcly with five strands of tarred 
tember 1, during which Hme 129 messages were sent from , manilhl hemp, and the whole laid 
Valentia. to Newfoundland, and 271 from Newfoundland to : spirully round the core, which latter is padded with tarred jute 
\�ulentia. The failure of the cable WttS mlLinly dne to care- ! yarn. The weight in air is 3� ewt. 8 qrs. per nautical mile ; 
leStiness in the manufacture and subsequent. handling. 'Vhen i weight in wuter, 14 cwt. per nautical mile. A.JJ.y of tLe cables 
the cable WIIS in process of manufacture, it was t"Oiled III four I would bear eleven knots of itself in water -without breaking. 
large VlI.ts, uud left exposed day II.fter day to the heat of a : When a telegrll.ph wire at a distant station is disconnected 
:summer sun. As might b"v� been foreseen, the gutta percha ! from the ground and placed in con'lection with one of the 
WQS melted, and the conductor which it was desired io ;  poles of a bnttery,t.he other pole of whleh i8 to earth, a charge 
insulat.e was 80 twisted by the coils that it was left quite bare � flow); into the wire at the instant in which the oonnection is 
in numberless places, thus weakening and eventltally, when mtt.de and, if the insulation of the line is perfect, almost 
the cable was submerged, destNying the insulation. · The int:ltantly ceuselS. The needle of the galvanometer makes a 
injury was partially discovered before' the cable was taken sudden defledion, and then returns to its: position of lest, It 
out of the factory, and a length of about thirty miles was the battery is cut off and the line, II.t the same moment, put 
cut out and condemned. This, however, did not �holly ; to ea.rth, the needle deflects momentarily in the opposite 
remedy the difficulty, for the defective insulation became fre- I way, Rnd the charge given to the wire returns and goes to 
quenUy and painfully apparent while the cable was being i earth. In land lines, this return charge is very slight e:tcept 
:mbmerged. Still further evidence of its condition was offered I upon very long Jines, but in submarine cables it is very 
when it came to be cut up for charms and trinkets. i marked. This return charge shows that a telegra.ph wiJ'tl 

The ne:!:.t long cable which was laid .was from Suez to i may be charged like a. Leyden jar. The wire is the inner 
India., a distance of � .. OOO miles in 1859. This c·able was laid 1 coating, the air or gutta pereha the dieleetrie, and the earth 
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or sea. the outer coating. Tbe �tatical charge of which a 
line of telegraph is then capable shows that the electric force 
tends to propagate it"EM not only longitudinally but later-

Fig. 5. 

ally. The effect of lateral induction is to retard the time of 
delivery of a signal aDd to prolong it, so that, n!thougb it is 
a. momentary flignal at starting, it. becomes n prolonged sig. 
nal at its destination. The mere slowing of the signal would 
not matter much, provided it was delivered at its destination 
&8 �entj but it is not. F.a.ch signal at the recei\'ing station 
takes a longer time to leave the line than it did to enter it.. 
Hence, in a cable, if the sender transmitted at thE'l same rl\t.� 
and with the same apparatus that he does in land lines, Uw 
signals would run into each other at the receiving station, 
and be indistinguishable. Time must be gh'en to allow ench 

signal to ooze out of the cable 1>cfore another is 8ent. R� 
tardatioa increases with the square of the length of the line. 
Thf! maximum speed of signaling through 2,000 mile!:i of the 
Atlantic telegraph of 1858 was t.wo and a half word8 u min
ute. The copper core had a conducting power somewhat . 
higher than a No, 4 iron wire If the ratio of t.he thicknt"lSs 
of the core to that of tho insulating coating be I{cpt the SUIllC, 
the number of wor<18 that can be sent "'nries II::! the ,IIlIOnnt 
of material employed, or as the square of the diameter of •. he 
cable. Thus, i f  a cable be of the same maJce and of equal 
leDgth as another, but twice as t.hick, four times as ma.ny 
words may be sent by it. 

The conductor of the Atlantic cable of 1MS cOll::listed of H. 
strand of seven copper wires of No. 22-t gage, weighing 93 
pounds per mile, while those of 1865, 1866, 187iJ, and 1874 
have each 300 pounds per mile. The highe!:it rate of speed 
obtained through the 1858 cable was 2,. wordfi per minute, 
while through the 1865, 1800, 187:3, and 1814cables they have 
obtained a. speed of 17 words per minute in regular working, 
Rnd of 24 words per minute upon an experimcntal test. 

• • • 
THE CONSTITUTION OF THE SUN. 

BY pnOFF.Ij�OR C. A. YOUNO. 

�llmber Ill-Conclusion 

THE ENVELOPE OR CHRQ)fQSPHERE, 

The edge of tbe sun's visible di�li: is much less brilliant 
tblln the central portions, and this fnet wag long ago re· 
cognized by Arago and others, "8 el'idence of an atmospbere 
of ::Klmf'_ depth, covering lii� surface and c.\ttting offa portion 
of the light. 

This 10wf1r portion of the solar atmospherc, which is rich 
in the vapors whMe condensation produces the photosphere, 
a.nd in which most of the dark lines of the spectrum origin
ate, is comparatively shallow, not more, probably, than 
from 500 to 2,000 miles in thickness. 

But it is: surmounted to tbe much grcllwr elevation of 
some 8,000 or 10,000 mUes by the hydrogen and other non
condensible gases which forDl the l'ose-colored. envelope to 
which Mr, Lockyer has glyen the Dume of chrom06pherc. 
This is a sheet of scarlet tlame which clothes the whole 
surface of the sun, and here and there riijCS in cloud
like forms t.hat ascend to enormous hights a bO\'e the gC'n
eral lenl. 

The upper surface of the chromosphere i::! (lxceedillg]y 
uneven, such as fully to justify the expression " It sheet of 
flolUe j" for the whole appearance suggests the idea. t.hllt it 
ia formed of jets of heated. gas rusbing up from the eelltr.tl 
fire through countl()f:ls orifices tlnd rents between the clouds 
" .. hich constitute the photosphere. And yet ; ' dame " i::; 
hardly the right word, for in the chromosphere, so fll.r as we 
can learn, there is no true combustion; the heat does not 
come from chemical combinations. These SOIIlT flames nre 
mere masses of intensely heated gas, absolut.ely too hot 
to bum-at a. temperature above what chemists call the 
.. dissocia.tion point, ' where all play of chemica] affinity 
""""" .. 

Occasionally the up.rising jet attain� a "ery great velocity, 
a.nd spreads out in the upper regions of the coronal atmos
phere into precisely sucb forms as those famUill.riy a.ssumed. 
in our own air by smoke and vapors. For lllany year� they 
were the subject of much discussion, but ill 1868 the �pec
troscope for ever set the question attest by �l'I::n<:lO tha.t they 
are nothing but heated clouds of gas, largely hydrogen, 
Their spectrum exhibits oonspicuously the bright linef;; of 
that element, &Dd besides them another very prominent one, 
which, from the circumstance that its place in tbe spectrum 
ill "ery near the two lines of sodium, 01 and D" is COIll
monly referred to 0.5 the D. line. Many circUIUetances 
ma.ke it nearly cert.&iQ, �}o..a.t this line is due to some other 
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::;uhst.unc(' than hyrlrogf'll, a ('ongener in lightness and many �tttnt 6\nttl'iclU\ nnd �.ol'.ei.1JU �at..eut,$t 

I 
Improved Water �Vheel. 

, tl ' ) ' erties but. as yet undiscovered by our terrestrial I Milo E. Washburn, Indian Lake, N. Y.-The buckets ale made in o leI' I loP , ' . . . ! two parts, and secured between paraliel cone.shaped plates. Each chemh;try. To this hypotht>tlcal element the name of heh�m I Improved ScaWold Clamp. 
I bucket has an adjustable part, which is pivoted through the heads, has U('f'll assigned by Lockyer and Frankland, though wIth WUllam Smith, Philadelphia, PR.-This is a Rcatl'old clamp bar, bav-
I which may be adjusted to increase or diminish the size of the Viatcl' 
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of issues. The interior openings between the buckets me broad, OIlC . !'Ierew!l. Wlt t lis c amp e SCU O { I� ma"f> "'n p, mH · C ei ger rt- ' tb rf f b k t b i  ' d " d indeed other lines also appear, among whichthosf' of sodium, b 'dOl " t i  j ed po IOU O e su aee 0 one ue e e ng COllUlVC till CUl\ C , 

• • , . , .  • I oal , nil no n ur . obliquely, and the sUlfacf' of the opposite bucket being eon vex aud magneSIUlll, harlum, ehrOllllum, rnlcIUlIl, t.ltanHllll, anu Iron Improved (:otton PrE'!!>!!>. curved ro correspond, so IlS to malw the i!'Sue of a curved oblique are most com mOll. , John C. Stokefl, Vmanow, Ga.-In thi� ycrtlcal pl"'C&" till' follower is form. The water, it i'l claimed, act.:; hy it" gmvity as well a'l by the That tIl(' prominences art" merely extewsions of a continu-
I forced downward upon the mutters to be pr8!<'led by toggle-jointed reuct.iyc force on the wheel. 

ous enyplope hud heen maintaineu, on more or less satisfac- . le,'ers worked by an oyerhead windlaSR, which is operated by a dou- Iml)rOved Sash Fastcner. 
t ' " lenet' by several astronomerf> as eurly as 1855. It is ble-actlng broke leYer, pawl!', and a l'ntchet wheel arranged at one William C. Alden, Ncw York dty.-In using this devicc, thc lower of) e\ II ' -

• • . . • �ide of the frome. The power can thus b(>c applied by one or morc found that thp proullnenceH may he broadly dIVHI(·d mto two handsstandJng upon the gl'ound at the base of the machine. The fol- end of a vertieu,l bar is placed upon the 1mse of the window fmU1('_ 
dllsses, thf' nelmlouH and erupt,iw'. The former, in their lower is roised by a hand-crankf'd drum and ropt', the lattpr nlllning The plate Is raided ro the d('t<ired hight, and the SIlSh or blind is rnisc(/ 

and lowered thereupon. The plntc is held by a loop encircling the appearance, closely resemble our tel'l'�strial clouds : of a up ovel' pulleys at the top of the frame. bar, catching in a cOl'MlgRtion in the rear t>iue of thc �Ilm('. 'rhc dc-dplicate filmy t.pxtnrf', often enormous in f'xtent, they Improved Sa,vmill Dog. lice i'l portable and convenient for travelers' lise!', 
s{�elll to tioat - in the upper atmooplif'rf', and gradunlly dh,· Nathan Hunt, Salem, O.,-This an improved dog for holding the IllSt Improved Cotton Pres!'!. 

I ' remnant of a log upon a sawmill while being sawn into boards. William H. Walker, Charleston, S. C.-The UPI)('r �ide of the cl'o�s tiO Ye a way. . A block adjusted by n get screw >lUdes on a yertictll rod secured bc-The tll'tlptivP pl'omincneps are ('omposf'd usually of vertIcal I side the knee of the head block. Upon the journal of the block is a head of a vertical engine is provided with CHInS to work sector�, 
filaments, are yery brilliant, Ilnd undergo the most rapid and i sleeye) which carries a claw. By raising a rod attached to tbe sleevc which are nrrangcd above the cams and under the beam which l"<lise� 

the platen, !!O that the lower corners of tbe SCetOl'8 to be acted on 1)y ('xtreme changes of form. Theil' spect.rum is often very : the claw Is forced into the timbcr, where jt. ill. locked in place by the cam hang verticllll)· from their tlxis, while the other�, which act 
mlLch eomplicat.t>d by t.he injection of metallic vapors, and , MI'€wing tbe 1'0(1 into a socket of the �eeve, upon the beam, Rre in a horizontal position. Thc �aill Ulms arc �o 
the lim's are oftf'n widf'nf'd by prpssure, and distorted by 'I Improved Plo,,·. formed tha4 in the fore part of the operation, they presentn descend-
,. 1 t notions alan thf' lin;' of f'ight. As a. rule these Adna B. Kellogg, Oakland, Oregon.-This i� a pOint, lawlsidp., and ing plane to the rolleI'l'l of the sector until they arc mon,!j a certain ' 10 ell 1 g . . '  . ; a share on the landll.ide, for cutting under the land, constructed of distance from thf' vertical line in order to gl\'e the nece!l.."!U,·y dircc_ prominencf'8 UO not att.am f')0 grt'at an eleyat.lOn or magllltude i one piece of sheet. metal cut out in >luitahle form, and hent in the tion to the force. �\fterwards the cnm.ol ascend as the sectors ehUlIge n8 those of t.he ot.her clasi';, hut in pxcf'ptional {'asf'S thpy far shape requil'e{l. their direction, and they rise aboye the hight· of the starting point, 

f'nrpass thf'lll. The t'jectf'd filnmf'ntf.; ha " f'  bf'f'n known t.o I Fastener for the IUeetlng RaUN O.r SaNhe"-l. so that, besides applying the power to thc best a<iYantage in point of 
1'f'arh a hight of 100,000, VVi,OOO, and, in Ollf' f'inglf' in- Charles P. Sandford, l\font CIair, N. J.-.In this fa81:ening a sliding the direction, they also cause a greater nlnge of moyclllentto the 

rted - ta -" d ' b  follower than is due to the mo\'ement of the l,btOIl . '5tance, 210,000, miles. and revolving boltis suppo III a 1'0 ry PI ur, an canna e 
In most cases, tlwappearancp is that. of a jet. of heat.ed gas pushed aside 01' thrown back from the ouMde, owing to a rib being Improved ProceNS Cor Filling Ii"ibcr in Papcr Pull'. 

cast on the end. The bolt pa..'ISCS through a metal plate secured to Herman Ducmling, Fort Wayne, Ind.-This invention consists issuinp: t.hrongh an orificp, uuder a great hut nearly steady the upper sash, and is then turned so as to throw its ribs out of posi- mainly in the chemical fixing of the filling Illat�rial in the fibers of pressure ; hut in t.hoRP instal1 ' :here tIle greatest velocities . tion, thus forming a lock which will also ser\'e to bold the sa..o;;hes the pulp in the beating engine, or in a sepur.rw mixing ye�scl, by lire attained, the Retion is ulmo�t invariably paroxysmal , and ; snugly together, and thereby prevent them from rattling. llleans of the sulphates and silicates of the alkaline earths. .A solu_ 
suggests til(' idea of Yt'ritahlt> explosions. It was the jet- Combined Fork, Hook, Shovel, and Hoe. tion of chloride of barium is first added, followed by a solution (.f 
like uppeal'allcP of these eruptivf' promillt>l1CeS that led : Gardner H. Perkins, Cazenovia, N. Y.-l'he fork is pivoted be- sulpbate of magnesIa, by which an exceedingly white precipitate of 
Zmlnel' to the cOlldusion that the SUll must be covered hy a . tween two side plates and is held by pressing against the handle, and sulphate of baryta is obtained. A solution of chloridc of magnesium 

, . ' )  f k- d d h I by a spring bar, the last secured by a band. To change the fork into is then Introduced to the pulp, and allowed to act thereon, to bc tht'll :o;he11 01' cru�t (tl'cnnuJigs-sclllCllt 0 some Ill , an e COll· , a hook this band is slipped up and the tines adjusted at an angle to precipitated by a solution of silicate of soda, which produces !l white 
eluded it. to he It continuous liquid surface. There seem to : the h�dle. A flat plate atta�hed to the fork by lugs renders it and very voluminous preclplt'-lte of silicate of magnesiu, which ad� 
lip almost insuperable ohjectionA to this view in its 1¥lmodi- I either a shovel ora hoe, accortl1ng as itis placed in eit.her of the above heres firmly to the fiber. The pulp is thcn worked UJl int-o paper in 
li('d form : u Atable liquid Ahell, lik€' that of a bubble, of ' mentionPd portions. the usual manner, furnishing a paper of sup�rior whiteness. 
great.Pl' density than the underlying gases, would seem to Improved Hillside Plo,,"'. Improved Device Cor Taking up the Slack of LlueN. 

be impossiblp cOllsidt'ring that. it· lllust he e\'erywhere Minot Ellis, Greenfield, Mass.-By making the mold board irr this Hugh DouglllS, Dubuque, Iowa.-This is a portablc device fOl' . ' 
l '  f ,'d ' B t tl I invention separate from the point, and reversing it by swinging it strctehing slack Unes. A forketi base frame is provided with It late-pierced by np,ruB ung currents rom " 1 lln. u ·  lOug l over instead of under the plow, and bisecting the baek plll't, a fur- r.il.1 stretching roller, having side ratchets and It retaining pawl) to bc ::lLl('h It shell cunnot well exist in a condition of statical ' row ('Un be turned thereby on level land on any kind of soil. For operated by a lever with a pivoted pawl. 'rhe line is guided and seequilihrium, something considel'al)ly like it may result from plowing on a hillside, the pointund moldboarda.rc reversed whilcthe cured when stret.ched by a piyotcd double eccentrle, with leyer 

1.11(' nm:-;tant down-pour of the products of condensation. It. team is tUrning round, so that the furrows are all tumed down the handle. 
:-;P{'ItlS (Iuite IJOssible, or e,-en probable, that t.he de�cending hill. 

Improved Distance Measuring Al)paratUI!!I. masse:-; of mingled liquid aUfI solid matter, falling through James B. Thomas, Montgomery, O.-This invention relaws to and incrpa:,;illgly denser la�·er:-; of gas, resisted and partially up- consists in means whereby the distance from a firearm to the object 
horne by t.he furious streams of vapors rushing up from at whIch it is to be aimed may be quickly and exactly measured, the 
below l�ay unitt-' into sheets or flakes of considerable ex- sportsman or the army officer thus knowing the precise allowance 
tent, �nd f�rlll a kind of shell, which, though not. continuous, that is to be made, and which has been carefully obtained by previ-

ous experiment. It also allows measurements of land to be readily would still answer many of th€' purposes of a continuous taken while on hunting cxcUl'S1ons. 
crwst, by confiuing tIl{' ascending current.s into· narrow chan- Improved Harney. Attachment. 
nel!O, in t.his way increasing thpir velocity, as well as h�' t.h{' James D. Truss, Ferryville, k':...nY"'thiS attachment the horse is 
pressure due to the resistanct' off('rf'u to its descent. It is prevented from throwing his tail over the lines, while it gives him at 
<t lLite probable, moreoyer, that in these narrow channels t.he the same time the proper use of his tail. The invention consists of a 
mingled gases, expanding as they rise and becoming cooled :��!�n

i� ��::lr;:, ��r:�d :�:s:):S:e
o�:e���;���,:::; �� hy their expansion, ma�- have their temperatures lowered connected, b)' stays at both ends of the tail, to the back strap, for below the point of dissociation, in which case explosions securing exact and steady position of the tail strop. 

would certainly result. Viewed in this light, the phenomena ! Improved RooC Truss. 
of the chromosphere and prominences appear as natural con- I Uriuh a. Spofford, Appleton, Wis.-This consists in the combiua
lieql1enCes of t.he l'f'ceivf'd tlwol'ips of the gaseous constitution I tionof a suspended king post of peculIar construction with the raf
of thf' sun. ! ters and tic rods, so that by turning nuts, so as to contract the tie 

THE CORONA. 
rods, the wall plates bear upon the base parts of the rafters, and 
carry the rafter heads against the head of the kmg bolt, relieving 
thereby the wall from the outward pre..'lRllre of the roof, and raiSing 
the roof at the same time. 

Improved Cotton Press. 

Observed at (�yel'y total eclipse from remote antiquity, and 
described b�· Plutarch in almost thc same tel'llIS as one would 
now use, it seems to havf' eluded investigation until re- WilHam Koehl, Huntsville, Tex.-Into this cotton press the cotton ccutly. It appears during a t.otal eclipse as a radiant glory is transferred in certain quantities by a traveling carriage with rP-�urrounding the dark body of tht' moon, intensely bright movable bottom. The material is then condensed by a vertically 
Ileal' the edge of the lunar disk, fading gradually, but not moving followcr turning in a movable frame on the top part of the 
regularly, as the distance increases, and terminating in 11 press, and finally compressed by a horizontally moving follower, 

1 the bale being tied and taken out. of the balf' box by meanfol of hinged very irregular outline, which is perhaps rat. 1(>1' more definite Ilide and bottom doon;. t,hun might have heen expected. It seems to be made up of 
Improved Estimator. brushes of light emanating from the sun, nnd reaching au Fredric MaUlice Staptr, Stockholm, Swedell.-This invention is plevation which in :-;0111e cases funy equals his whole diame- one which will find a ready welcome from all engineers, since it sub

ter, These brushes or streamers are, for thp most part, I stltutes for laborious calculations, by fonnulre extremely intricate, 
straight and verticRI, hut here and tlwr(' are curved into : a �l�lPle mechanical operation) easily perfonned: The device is a 
, . ' forms like the etals of a flower, Thp color of the i slidmg rule so constructed t?a4 by mOving certam portions, the ne-c.urlOu� . '  Y .  ce8Stlry results for determinmg the volume of bodies such as em-11ght IS slightly gT(>t'lllSh (pearly IS thf' term usually em- ,  bankments, etc., or of cuts, dJtchcs, and the like, having prismoiplo�'ed in describin� it), in heaut.iful contrast with t.he da1 shape, may be instantly picked out through coincidences of lines 

ruby-colon·1! p,'omilwnef's whieh hlazp at its hasp, likf' ear- and similar means. The estimator may also be u8ed for deducing 
b • Ie mechanically from a given volume the average bJght of the prisma-unc s' , . toid containing such volume. Thus applied, it will prove of great As t.o the nat.nre of tht' ('orona, Wfl ha,'e aH yet no certulll use for determining how much the grade of a preliminary railroad knowledge ; thp prineipal line ill itf') Hpectrum apparently line ought to be attached, or how much such a line ought to be 
coincides wit.h one which has heen ascribed to iron ; hut thrown to the flide for balancing the quantities in the cuts and em
thC're are ahundant reasons for refusing to belie,,{' t.hat it is bankment� of a given railroad section; provided the ground on the 
really dut' to iron ; and if not, the chemists have presenteu I sides of the preliminary lines has preViously been cross-aectioned. 
to th�m all interesting and important problem to ascertain its I Improved Windmill. 

I . .  Tl I f f J d L k ·  . : Henry J. Wolcot4 Albion, Mich.-This invention is an improve-rea orlgill. Ie 0 IAerva IOns 0 ansslO'n an oc �.er, Ill
; ment in windmills whose pivoted wheel sections are automatically 

1871, seemed also to show the presencp of hydrogen In the adjusted or controlled in position by means of weighted levers. The coronal regions. Prohahl�' thf' corona consists of minute improvement relates to a slotted disk, which is attached to a sleeve 
particles, solid and liquid, disseminat.ed through a highly or tube, which sUdcs on tire crank shaft, and acts as a guide for the 
rarefied gaseous atmosphere ; hut to " .. ·hat extent it is com- connecting rods of the levers which operate said sections. 
posed of meteoric matter rushing toward the sun, or of solar Improved Step Ladder. 

dust thrown upward, and what. forces fonn and direct the Jeremiah O. Brown and Orange M. Swee4 Forrestville, N. Y., as-
signors to Jeremiah O. Drown, same place.-This is a two part adstreamers and pencils of light, and why the polar regions justable brace pivoted. near the foot of the post, and to an upper are left. :;0 hare, these are problems of the future, to be step of the ladder, t.o securely hold the post at any angle to the 

Improved Screen Window Blind. 
classed with the explanation of the aurora borealis and the body. 
tails of comets, and, more than probably, require the recogni

John P. L1ark, Jr., Jackson, Mich.-This is a hinged window frame 
having an interior bottom hinged part, which may be Partially 
opened, and which is arranged with a blind in connection with a 
detachable top piece and sliding pane and screen. In hot weather, 
the screen would be used and the pane taken out, while during the 
cold season the pane is reinserted and the screw removed. The win
dow would thus furnish a summer protection against m06quitoee, 
fiies, etc., whUe giving the proper ventllatlon_ 

tion and inYCRtigation of other forces than that of gravi
tation. . .  , .  

BINDING, -SubscribeI'8 wishing their volumes of the SCI� 
ENTIFIC AMERICAN bound ean have t.hem neatly done at this 
()ffi�e-Pric:e $1.50. 

Improved Sleeve .\.djul!lter. 
Alfred Perego, Brooklyn, N. Y.-1'bis de\ice enablcs the Clift to be 

readily raised upon the arm and held aboye the wrist, w that when 
at work, or when washing the handt', thc cuff IDflY be removed from 
contact with dust 01' water, and may thus be kept neat lind dean. It 
is a tab, securcd at the cuil and arranged to bc lmttoncd to a bUttOll 
on the sleeve when it is desired to mise the ,nistbtlml. 

Improved Plenum and ,"'aeu1I1u Pumps. 
Daniel L. Cameron, Madison Station, ::M:iss.-.\. hollow �haft forms 

the axis about which a iSpiml tube is dibposeU. The supports for the 
axis are hollow, and there are inlct amI exhflu�t '·UhT't' at each end 
of the shaft. 1'he latter is part1t1oned betwecn the ends, so as to 
cutoff communication through it from onc cnd of tile eoiled tube tu 
the other. A portion of the coil is filled with mercury as high as the 
arms of the shaft.. Dy turnin� the coil, the mercury, Howing along 
the tube from one end to the other, will creatc a vacuum in t he side 
and plenum on the other side, and will draw air 01' water through 
the inlet "alve at one end of the hollow shaft, and expel it ut the 
other end through the exhaust yal\'e. If the motion be reversed 
when the mercury has tmyeI'8ed the length of the coiled tube, the 
suction wlll open the opposite pair of valves, thus producing CMJ.
tinuous f;uction and exhaust. 

lin proved Fruit Protector. 
Aaron S. Dyckman, South Haven, Mich.-An upper platfOl'1ll rests 

upon cap hoop� that hold a wire gauze cover over thc peaches 01' 
other fruit. The two platforms are clasped upon the baskcts and 
caps by end-threaded rods working in a nut formed in thc cross 
pIece. By putting four to six baskets in this cratc, they arc readily 
manipulated. The fruit is visible, find yet it cannot be purloined. 

Improved Washing Machine. 
Adam Cook, Pittsburgh, Pa.-When the clothes arc put in the tub 

with tbe water and suds, a clamping devicc, which holds the upparu.� 
tus in position, is released, and the wash bonrll swung back and low� 
ered thereon. The tub is then rotated or reciprocated by the fly 
wheel until the clothes are cleaned. The latter are then taken out 
and passed through the wringer, which is attached to its .':'upporting 
picce. The bottom of the wash board, and also of thc tUb, hus COI'
nlgations for rubbing the clothes. 

Improved lIay Derrick. 
Christopher Lidren, La Fayetw, Ind., assignor to himself and H. 

Jackson, same place.-In this im-elItion, the beam of the derrick is 
pivoted to the standard, t\O as to swing up and down, and the rope is 
so contril'cd that t.he fork Is raised Itnd lowered by this lIetion of the 
beam, and Ilt the sume time caused to tmyei through a greater 
range than t.he beam doc>'. For operating thc beam, a cllm is litted 
around the bu-"€ of the standard, to be rcvolved by a horse, amI a 
lifting post is combined with this cam und the beam, so as to trans
mit the motion of the cam to the beam. 'The cum is al80 contrived 
so that it carries the beam, lJy means of the foot !)f the lifting post, 
around over the stack, and lodges it upon anothcr st.atiollury cam 
inside of the revolving one, down which it returns by gmyitatWll to 
the place of starting. The revolving cam then escapes from the foot, 
lea.ving the horse ready to raise the beam [lIld fork again by contin� 
uing in his course, and without backing up. 

Improved Ore Separator. 

Charles H. Campfield and John M.Hornbeck, Ellensberg, Oregon.
This invention relates to a method of attaching a covering of villous 
or fibrous fabric of hair to the bottom of an inclined frame. whell 
the machine is adjusted to the proper angle, the friction produced by 
the bristling sUlfaee of the lining is so great that it gives the water 
and sand a rolling motion, which carries the light, flaky, and floating 
particles against and gradually into the fitlrous projections of the 
lining. The weight of the water and the grality of the gold tend to 
carry the particles down to the base of the bristles, which form so 
many little pockets for collecting and retaining the gold until 
remoyed by the miner. 

Improved Feather Renovator. 

John C. West, Morenci, Mlch.-Thts is a large drum provided with 
a steam jacket and longitudinal oentml tube) the whole so arranged 
as to ensure a constant circulation of the steam. The steam sections 
have a common valve, and there are su1tablearrangements for tretl� 
ilijl' the feathen bv tlJrect adm1eeioD of steam. 

© 1875 SCIENTIFIC AMERICAN, INC



26 
A Remarka.ble Trial sud Triumph. 
The triumph of Wheeler & WII�on, at the Amerl(',an In

stitute, l'ew York, with thetr New No. 6 Sewing :Machine, 
was remarkable In many respects. Extraordinary and 
repeated cxamlnllt!ons were made, une last\lIg trom 10 
o'clock A.M. unt!! 6 P.)I, The part!! of six machines 
were ordered from the manufactory, and a ulllchlne was 
eonMructed of parts selected hy thc Judges, which was 
then tested on all kinds ot work, frolll gauze to heavy har
ness, by foot and B�eam powcr. The gencral (IUallty ot 
the COlllpany'� workman�hip \Va,,; ascerta!nedlJy an exam
Ination of machines In their warehou8e�, and the t�sti
mony ot Immy d!slnterested u�el"s of the maehln{'.a, folr 
and near, wa� procnrcd to ascertain tllelrpractlcal working. 

The fivc judge�. In conC\u�lon, uuanlmously reporte(l 
the Wheelcr & Wlibon �ew ::.\0. 6 Sewing :\Iaclline " as a 
machlnc which, by tllf'. rroof �ubmltted, we are satisfied 
mus� cventually supersede all other� now known with 
which It comes in compctltlon.·' And they " recommend 
for It the highest u\\'aru whleh It !s In thc power of the 

j'thutifit 
Temples and OilCIWS. Draper, Hopedale, .Ma&'!. of alcohol, designeu to lluuniain a supply of spirit 
For best Presses, Dies, and Fruit Can Tools, Bliss sufficient to keep the amount of liquid at a uniform 

& Williams, cor. of Plymoutb and Jay, Brooklyn, N. Y. level in the retort. during the conr.oe of the subse-
Peck's Patent Drop Press. For olrculars, address quent distillation. Thetempcratureis then rapidly 

Milo, Peck & Co" New HaYen, Conn. raised SO as to maintain the liquid in stcally ebulli-
Small Tools and Gear WheeL .. for Models. Lisi tIOD. The liquid which passes o\'er consists allllo�t 

tree. Goodnow & Wightmau, 2:l Comhlil, Boaton , Mass. wholly of ether Rod wat.Pr. mixed with Il small pro
Roosey's Cheap Music nooks for the Holidays. portion ot' alcohol which has distilled oyer uO: 

Roosey & Co., :'l2 �;aRt Hth St., New York. Send for changed. The process muy go on withoutint.eITIlp
cat-lilogue. tion until a quantity of alcohol, about 30 times a� 

Portable Engines, new and rebuilt 2<1 hand, a great as that originally taken, has become convert
specialty. Engines,Bollers,Pumps. llnd MachinIst's Tools. ed into ether. Isethionic acid is gradually found in 
I. II. Hhearmlm, 4-'i Cortlandt St., New York. the rcsidue. Nitric ether Is obtained by gently 

}'or First Class Steam Boilers, address Lambert- I beating one ,"olume of nitric acid, of specific gray-
vIHe Iron Works, Lambertville. N. J. tty 1'40 (00 which a few grains of mt.mte of urea 

Engines and Bollcrs a Specialty-1st class : new ha\'� been addcd in order to l)re\'ent thl' fonnatioll 
patterns; late patents; reduced prices. Plain and Cut·o!! of mtrous acid), and 2 ,"olumcs of Rlcohol, of �p�dfic 
Hor'l and Vert'l Engines; Holstlng :EnginCII; the celebra· gravity 0'842; the quantity of thc mixture operated 
ted Ames' Portable EngInes; Hone� of all kinds; CHmax npon should not excecdn quarter of a pint; 1l1lder 

The Board of Managers unanimously approved the re_ Turbine; and the best Saw Mill In the market. Large theseeircum.'1tances theopemtion proceeds quietly. 
port, and recommended tor tills machine the Gold Medal 

stock alway� on hand. Hampson, Whitehill &; Co" &I The fln>.t portion of the distillate contains little ex-
of the Inst!\ute. 

Cortlandt St .. 
, 
New York. Works

.
at Newburgh, X. Y. eept alcohol; bllt (ls :;;oon as the liquid whieh distils 

institute to lJesto\V.·' 

The Board of Direction nnanlmously tlpproved th:s re- nuy Boult s Paneling, Moulding, and Dove-tailing over beeomcs turbid on the addition of water the :'lachiDe. Send for circular and sample of work. B. C. . . . .  ' 
commendation, and awarded the Gold ::\[edal to Wheeler 1'>lach'y Co., Battlc Creek. )Hcil. ,  Dox 227. 

leeeiver mu.';!t be clumge�1 ftnd the n·tnc ether col-
&: Wll�on, the only l\"old IIIcdal aW1U(led fora sewlnl\" ma_ let..1.ed separately : the dlstlllation mll;;;t be stopped 
chine by the American Instltnte for many y�ars. ! when about three fourt.lis of the li'lUid has pa .. "sed 

TIle Cha1"(1ejCff Insertion under thi$l!Cati 18 $1 a Li-1lc. 
Agricultural Implement...'I, Fa.rm Machincry, Seeds, 

"'ertll!z<'r�. R. H. _\l\cn &; Co.,  189 &; 191 Water St.S. Y .  
Sheet Metal Drawing Pr�es-For the best und 

(�li.ellpest, IHldl'ess The Baltimore Sbeet Meta! �11I.('hllle 
Company, Baltimore, Md. 

}lanufacturehl of Carriage and Wagon Material 
aud Trimmings will send price lists, with terms and dis .. 
COUlIts, to C. H. Hale &" Co .. Columhus, �fll>�. 

'rool Maker Wanted-First clu..'l8 mnn, accustomed 
to working Oil small t.on!�. Addre�� Box 1.jj)3, Pltt�bllrgh, 
stating where last employ{'.u . 

Diamonds and Carbon turned and ;;Ihaped for 
Scientific purposes; nlso, Glaziers' Diamonds manufac .. 
tured Itml reset by J. DI('kinsoll, &J Na�sal1 Street. N. Y. 

Spinning lUngs of a Superior Quality-WhitIns
,·me Spinning mng (;0., Wh!tlnsville, ;\[as�. Send for 
@1lJlIple and price list. 

Pattern Letters and 1<'igures, to put on patt.erns of 
metalJlccastinga,aU sIzes. II. W.Knlght,ScnecaFalls,:S-.Y. 

Wanted-A man to take an inteI'('st in a Foun· 
rlry, and take charge of the Outside Business. �Iust be 
<:owpetent to make Est!H1ate6 on Work. \{cj·{'.\"enees 
wallted and g-Iven. Addrc�8 .Jolm V. Jhlll, l"' �flclllg-au 
titreet, Buffalo, X. Y. 

"tanted-Merrill 01' .Prov. 01'01':;, Hllllllll(;lr 4()(1 t.o 
6OCIlb., III exchange for oth<:I'llL"chlnery (�ew 01' l>econd 
hand Engine and Maud Lathe�, Crank and Gear Planers, 
Rcrew and Mfiling Machines, Drlli PreR6(l�, ell' . ) .  11111\ &" 
nelden Company, Danfmry, (;onn. 

Mining, Wrecking, Pumping, Drainage, or Irriga
ting Maehiuery. tor lillie or relit. See ad\'ertl�emeDt. An· 
drews' Patent. Inside page. 

Faught's Patent Round. llmided Belting-The 
Best thing out-:\lallufactured only hy C. W. Amy, aOI & 
30a Cherry Ht., Phlladelphla. Pa. Seud fo\" ClrclIlur. 

Wanted-Good 2d hand Eng-ine Lntht..'5I, at Low 
Price. Address Junlu� lllllT(�, Tltu�"!1Ic, Pu. 

Magic Lantems, and 100 Choice View�, too' $&1 
and upwards,for Churches and Publlc ExhlbltionM-fl pro .. 
!ltable bu�lneSB tor a man with amall capital. Catalog-ues 
free. McAllI�ter, ?ll>m·f'g. Optlclun, 411 NusMu �t.,�. Y. 

For Sale--One "Cottrell & Babcock " Water 
Wheel Regulator. Also, one " Haf\"lson's. " 12 In. I'ol"ta
table COrn Mill-ali In good order-by D. A�·thur Brown 
& Co., Fisherville, N .  H .  

over, i n  order to pI'C"ent the ether fl'om becoming 
mixer1 with secoll(lar,\' }l1'()(:uct;:, which canuot be 
removed without dHJicult�·. The ethel' i� pm1tied 
by agitation with a weal .. � olutIon of alkali, flml I'('O

'Yo II. t'.':-; id!'a for driYillg" a prol'dlf'I' hy a t·ified from chloride of culeillltl. It bllrn� with a 
spring h� not likely to prove IJllletieaill{ .. -W. E. H. white luminous flame; amI if h(';ttcd to a littie be
will find tiil'ections for making a storll\ glu,'iS 011 p. .\'uml it:l boiling point, it is (]l'{"()lI1pO�ctl ,\'itll 1111 cx-
7.'), \'01. 3(1.-C. B. will find a recipe for fireproofing pln:'<ion on the opproach of lig·ht. 
shingle.« on p. �I, "ot. 2,'l.-W. C. n. will find an ('x- (8) J. C'.'B. f1ayCi : A. dllims that 1 lb. fellti1-
planation of the uwon'� ,'firiations 011 p. ;'!;)l, " 01. eI'S will be heavier than l Ib. lead, m_ the surface of 
31.-R. R. R. will finrl 1111 elucidation of the wcight the feathers is larger thull that of the lead. Cun 
on fln inclined pllllw question in our reeent fs:;ues. there be circumstances that will render l ib. feath
-M. 'will find dirpctions for telllperiug "pring'S on el'S heaYier than 1 lb. leud'! A. The weight of a 
p. 1U, yol. 2ti.-.l. H. I •. call harden t�lllow for ma- bo(Iy ill u \'IlCUUm Is increased by the weight of 1lI1 
king c!lmU(',.: by the }}1'OCC!':!l described on p. 2(11, vol. equal ,"olume of fiir. Hence, if the feathers di,,;-
24.-0. E. O. will find \Van'en'R work:o. Oil meclmni- place more air than the leail, the�' would wei�h 
enl (ll'3.wing' and Da,ie,<; & Peck'!, " A lgehra " to be more, in a vacllum. 
good amI practicaL-U. W. W. will flnrl!t d(>.<;erip.. (fl) .-\ . F. ask:,, : Ts tlit·!"!' It uoz�itl, in uc:e In' tion of the philo�pher's or hydrngt'n lump on p. lire (lcpnrtment", that can be made to throw I\larie 2i2, vol. 31.-C. H. H. will flnrl filII partieniahl u.<; to or small f':t.ream fit plcasure 'I �\. Yes. It is quite a Coignet stone on p. 124, " 01. 22.-J. M. will find re- common device. • 
elpe!" for hard soap on pp. :-m, :1,$1, vol. :1], und 

( \ 0) P 'Y k 1 ( ' L I ' 
for bootbiacklng on p. 2:-\3, yoJ. :lI.---J.J. D

,

' will I . . a:-; :-; : . lUI a t',Y! ,'j} .pll" lJc 
find (lirectioDs for taIllling skillS with the fUr on on eharge;l with \ oltnk elec�l'icit:r ? I t'  ':0, .how � :\. 
p. ;!:XI, \'01. 21'.-W. P. P. will find a d.escriptlon of Yef'. ( ollncct one pole of the b�ttery With the 1I\
proc€Sse;;; for preser,'ing wood from decay Oil p. i �l('I' C!�atillg, �1ll1 the other. pole with the outer coat-
3U1, ,'ot. :n.-J. l<'. should I'('fer to p. :!ICI, voL :11, for I llig . ... Is It slln�)le gulntnlC 11llll«en �ell euoug'h t.o 
Il l'ecipe 1"01' polishing "hirt bosolllt'.--J. :\1. H. amI I generat(' ch..oct.rwlty to.ehfil'ge a jUl' ( A .  One ccll 
ot.hers cun ullite " ul,tlcr t(. 1t':t!iJ'h' h.r \Ising thp (,t'- would ehatprc .It ,'ery. sll/(ht.I�·. :i, !low 1II1.U1)' !..!un
lIIent !I( .... l'l"il,c(l (lll 1,. 111', ,'(.1. :!�. : �ell cell" doe" It reqUire to burn luetals ? .. \.. l>'ifty 

cell" wuuld. burll a �Illall wire. 4-. 'Would it all.<lWcr 
(1) ,J. :\1. a:-;1;.:s: 1 .  \Vhat hOl'ill' POW{'!" would the purpo;o.e, in"tt'fid of coating internally, W drop 

it take to run u boat It; feet long hy!J feet beam ? ,.trips of tinfoil ill tht' jar a"l high fl.':I the internal 
A. An engine of:2 horse power would unswer. .} coating should come'! _-\. It would not, unless the 
What is the cost of an ('ngineer'R cert·iticatt' Y . .:\. ,.t.rip� W{'l"e connected together so us to be continlJ-
See p. 2H2, ,"01.-31. oUS . .'), Should thc bottom be (Xlated ouu.idc? �\. 

What i::! Cltmphor cOHlposed of'{ ,\. It io< a cry� No. H. I� it nec�nry for the jar to huve a bruss 
tulline substance obtuined ft'Om a tree. rt. cont:lim� cap? .\. :'1\0 • •. Woul.'1 an iron wiI'(' passing through 
carhOIl, hydrogen, an(1 ()x,\'�('l!. the cOI'k {;oulIPctin,l! \\1th metallic tilling IIIlSWer 

(" ) , . " L " ," [ , I t I I I tQ cOIl'lnct the eieetl'ieitv? .\. Yes. tI. Isit ne('(',,-..., 1 . ..... . . . 1 ,, ; W1:-\ 1 0 lll:t i(' a atg!' . 1 ' 1 clock diul for my windowtl, and drive the hanrl� by �'lr�' tor thc I'od tfl 111" e a )1'&"''1 heau ":  ,\. :-lo. 
eiectl1city fi'Om a regulator ill the :lhop. Plen8C , t II ) .J . .T • •  J. [lHk H :  \VI1I\t mt�k(':1 W\lk1" ill a 
�y how I can make it � .\. The electriCliI 1'1\11 w<:'ll look hlut: when sllulight is dcflected Oll it? A. 
con"is� of an elect.ro-magnet and armaturewOi'ked Tilf: hluenft's is duc to a partial olmorption of the 
by II battery of two Daniell'� cells. The armature red and. yellow componcnts of the solar raY, lefi'"
is attached to a Im'er, having a pawl conneeted at iug the light with fin exce� of 1)IIlC, which imparts 
its upper extremity, which moves a toothed wheel. t.o It its peculiar tint. 

" Fairy" Electric Engines, with battery COlll- Whenever the regulatol· closel'l, the uircuit, t.hepawl (1�) P. T. M. asks: \Yhat ist]H' f!llsiest ami plete. $6; without battery, $j. Electro_:\[agnetle Manu- tb h I I i  h th h 
hcturlng Co., 36 Broad St.-P.O. Box 1804, Xew York. 

causes e w ee . W I  C carnes e ands, to ad- belOt way to polish marble, agate, and granite ? .:\. 
H vance one tooth. The regulator mllY be I1lTltnged The polishing is differently carried :m, according to For Power ammers or Dolt Headers, the best, t 1 th I it 1 �. 'C. Forsalth & Co., Manchester. N. H. 

0 � ose e c rcu ('yery:;eeoll( fJrp,"ery minute, as the nature of the work. :For <,mil-II slabs 01' objects 
John W. Hill, Mechanical Enginoor, Dayton, Ohio. desired. of an ornamental kino, the highest. degree of tini;;.h 

DrawIngl>, opinIons, and advice. (3) J. R. 8aY8 : 1 .  Alexauder "Tate recom. i� requisite. Polishing is commenced with pumice 

[JANUARY 9. 1875. 
(17) A. F. C'. asks : 1.  '''hat would b e  a safl' 

pressure to carry 011 t\.1l upright tubular boiler l5x 
20 inches, having 52 one inch tubes made of three 
sixteenths iroll'r A. A safe pressure would bc 100 
ibs. per square Inch. 2. Wbat would be the burst
Ing pressure � A. About 600 or 700 Ibs. 

(ttl) H. K. ai:ikR: 1.  "'hat, in your opinioll, 
i" the best and cheapest. method of preventing ill
enlsrntioll in steam boilers "t A. In some special 
casc� the tannfite of "oda seems to act beneficinlJ\'. 
2. What do you think of steam heaters und filte�� 
to prevent scales in boilersi' A. In general we. r(', 
commend the use of a �mod hcater and frequcnt 
hlowin1(. 3. What Is mostly used in the East to 
kcep the boiler!; clean ? Is thc watcr ill thc Ew4erll 
State" b>"Cllerally inl]lregnatcd with limc� t\. 'I'hf'. 
water uHrl in l)oilCN ut t.he Rfist ordinarily give" t\"" 
much trollul(' frOID �(':110 uo; that at the west. 

(HI) .J. ('; M. flap; :  With thl' inkntioll of 
increasiJlg the capacity of It st;:;.}IlII boilcr (hnri
zontai, 42 illell('S I n diamcter 1lI!!1 til fc< t long-, 
with 32 tubes), l  introduced �omc .j, inch tubts tilldf'r 
the boiler, commencing ju"t behiud thc bridge ",n:1 
und running back the length of the boiler. Th('�c 
pipes had efist iron connections at the bend:o\. I 
placel1 them H inches below the bottom of thl' 
boiler, connected them at the bacl\: end of boilcr 
\lear the bottom, amI tltt�lched thc fecd pump 
Ileal' the front, :Ind ferl with hot wate!·. Thc flrlo't 
da)' they worked well and impro"wl thc boiler 
greatly in steaming" C'apncity; but on the third (la�-, 
ju"t ufter I'!tl.ll·tillg· up, with thc first $troke of ihe 
PUlIIP, the C'1l"r. iron end on the pipe where the fecd 
pipe was connect�(1 hUI""t with a loud rel)()rt, and 
for n few f'ceond:l nothing" but bluc stenm cscapcd, 
and flnull)' water and �i.(·alll. 'I'hinking thc trouble 
war< in pumvingin water so lIear the fire and bridg(� 
wall, I ('hulJged the eonllection, putting tho feefl 
\)ipe into the mud Ilrum, and then lctting the buck 
eonnection stay fi.."- it Wlll:!, making a series of circu
IA.ting tubes. On firing up this time, I was alarmed 
by a sllecession of concussions or jars in the boiler 
that shook the wall�; but by firing slowly, wc got 
up "team without. nny ac-cideut. In Rll hour or t.wn 
we noth.'U(1 thattbetubes nearc"t the fire and bridge 
wall were red hot, !lI�d blue >ltcum wtt..'1 esenpill� 
from thc joints of t·w connections on the ends of 
the tube>:. We (lrew the tire an(l re\)\(,ved the 
tubes. 'Ve foulld a great improvemcnt by the u:;e 
of these tuhe�. 11')(\ did not like to abandon Hie use 
of them. We I re at It los,", to account for the phe-
1l0nWlwn of bluc ."t£'fiTil being where we expected 
I\()thillg" bllt. ].\"tltel'. What is oul' remedy � A. The 
trollblc �('t'1l1"" io huye heen that the pipes got so 
hot that they made 1ltcam faster than it could be 
ctuTied oft', the circulution being imperfect, It will 
])l"Obll.hly be nccC&'ary to usc larger pipes, 01' to 
discard the return bends, to make the present ar· 
l'Rugement sllC'('essfu1. The same trouble hItS oc
cnrl'£::(l with somu form" of sectiumll hoilers, who:;f' 
U"(' 113": beell ahnndo[]('fl on HOCOttnt. of the pOOl" 
circulatioll. 

(20) S. J. P. a�kH;  i hnyt' 11 tdegraph ill
."tl'ument, which I wi..,h to uttaeh to n railmad line . 
"rill it work without a l'c1ay� _\.. Not on the maln 
linl'. A l'elhY will uost abont $16. 

(21) )I.H. ll . aflkl:i : How ClIn I pl'e ..... PlIt ht't'l"h 
wood lasts, subjcct to a temperuturc of 2!J(}0 lI'ah .. 
from being" affected to.\' the heaH .\. There does 
not fippear' to be illlY way to do this, better than 
well scasoning om] dl')ing the wood hcfol'c using. 

(22) H. H. H. t1si{ s :  A reetaugular wooden 
tank lined with zinc i.'l u"ed. in the second story as a 
resen'olr for rain water. Since Its erection, we arc 
tt)ld that the zinc will soon corrode and the vcs..'lC1 
become useless. Is there uny way to preserve it, 
by paint oj' otherwise? A. The zinc becomes coat
ed with a white oxide which washes off with the 
water, R.nd by repetition of this process the metal i;: 
reduced in thickness and strength. There is a slate 
pllint for application to iron tanks whJch might bc 
serviceable when applied to zinc. 

Price only three dollars-The Tom Thumb Elec- mend!! to electroplaters, from personal experience, stone and water, and with snake stone, after which 
t.rlc Telegraph. A compact working Telegraph Apparatus, the following battery : A stonewllre jill' holdIng various rollers or rubbers are employed. If the ob
tor sending messages, making magnets, the el�ctrlc Ilght, about four gallons receIves a cylinder of thin sheet ject be large and flat, the rubber may be a largc 
giving alarms. and various other purposes. Can be put In copper dipping Into water acidulated with 2 lbl'. wooden block faced with thick woolen cloth, or a 
operation by any lad. Includel> battery, key, and wires. ' . . . . .  '" bu dle of oolen 0" oth I th d 
Neatly packed and sent to aU partl> ot the world on receipt i sulphun� acid �d 1 oz. nitnc acid. A SOI.ld zmc melv u w er I..' 0 , compresse 
ot price. F. C. Beacli & Co . •  263 Broadway. New York. ; cylinder IS put mto the porous cell, which IS filled in a rectangular iron !l1lllle, and mOl"ed about wlth a 

. with t '-d I '  f handle. For smaller work,rollers of woolen cloth or {Z;,l) A. B. C'. says : " \\' e ha" e  just :ltarted 
Cast Iron Sink" Wash Stand'" Drain Pipe, ""d a coneen ra� so utlOn 0 common salt. to t ' I t "OO f et I I 'r � � � hl h f d f h d  hi I Id h Ust. about3 inchesin dhuneter are employed', some a new s eam pump lll a m ne , a , e e" e .  0 

Sewer traps. Send for PrIce Ljllt. BalieY, Farrell&Co. ,  w c a ew rops 0 y roc or c ac ave been h fro h h 
Pitt6burgh, Pa.. added. What should bethe diameter of the copper of these are charged with fiour, emery, lind a �light prevent t e steam m ex austing in t e shaft, a 

It d I 'd th "- ' degree of moisture, which produces a kind of pipe Wtl::! fixed to convey it into what we call the 
Pratt's Liquid Paint Dryer and White Japan sur- cy n er nst e e 8 ...... ne jar? .01. The diameter . i th ti th 

pal!ses the English Pa.tent Dryers and Brown Japan In should be nearly as great as the jar. 2. Sbould it greasy polish uniformly over the surface. A simi_ suction p pe, and e connee on at e suction 
color, quality, and price. Send tor descriptive circular to have a bottolU to it? A. It Ii; immaterial whether lar cloth, charged with putty powder and water, pipe WitS a globe vfilve 01' chamber, as the valve 
A. W. Pratt & co., :is }'ultou Street, New York. it has a bottom or not. completes the process. In some of the more deli- was taken out, and the exhaust pipe insertcd iii its 

1<'or Solid Wrought-iron Beams, etc., see adver- � r cate works, CroCU;;l is used intermediately hetween place. This was the engineer's plan. I &lid that I 
Isement. Address Union Iron MIIIl>, Pittsburgh, Pa., for I (4) C. c\.. " .  asks :  How al't� Calhmd':; and the emery and putty powder. did not think it would answer) as the chambcr 01' 
It=:h�:� England Manutactories have Gas : i!

l
l�d ���:!!. ��::�f������l w�th��

h
c:��; (13) ,v. ('. 13. ask� : What is the differcnee :�

e
s::�����l

e
t�����:�

s
�O�I:��:: �: �1���17�� 

Works, which light t.hem fit one tourth the cost of coal I plate at the bottom, upon which are placcd crystals between a high and a low pressure engine, unO. OJ' at least wme of it ; unO. it so htlppelle(l thllt, 
gas. For particulars, address Pro\'ldence Steam and Gas I of sulphate of copper. A zinc plate is suspended what effect has the dlfferem.'C on the dl'llft "t A.'.rhe when they started the pump, it would lIOt pump � 
Pipe Co., Proyldence, R. 1. i near the top and the jar fillerl with water. The high pressure engine has no condenscr, and fre- of the strcum it ought to, which l)ronlli my word;; 

Hotchkiss Alt. Spring Forgo Hammer, best in the ' Minotti battery consists of the same materials as quently discharges the exhaust steam into thc true. He took it uway from there, and put it to ex-
market. PI'lces low. D. FrisbIe & Co" New Haven, Ct. ! the CaUaud, and, in a.ddition, a thick layer of MW- smoke pipe, thcreby increasing the draft. Imust in !\ woodull pipe which bl1nb'"8 l1ir dowlI tn 

1<'01' Solid Emery Wheels und Machinery, send to I dust is interposed between the copper plate at the (14) J. P. say s :  1 am burning sluck unde!' thc bottom of the mine, und it would be ju;;;t as 
the Union Stone Co" Boston, Mass., tor circular. 1 bottom and the 7.lnc plate at the top. my bOiler, and mytube1l wantclcaningtwo or throe wcll if he lct it exhaust right in the .'Ihnft as ill that 

Scale in Steam Boilel's.-I will remove and pre- i (") '" I L k  'Y'll I 
. .  . times a week. I am thinking of blowing them out pipe; for the air st.rikes it, and it condenses, and a� 

rent Scale In any Steam Bolier, and make DO charge untn ,J . '. • us 5 :  . I e ectnclty gn'e with steam. 'Will the :o.tcam injure them by corI'O- . a matwr of course fills the �haft with smoke. Nuw 
the work Is found satisfactory George W. Lord, Phlla_ , forth a spark sufficiently strong to light a gas jet? sion? A. No. This is ordinarily a very good plan . . I think I can put the exhaust swum Into the suo .. 
delphia, P". ' A. Yes, whencver It has a snfficientpotential. In 

Id d h h hi (15) C. S. A. nsks : I am using a wire ro[,e. ,', tion pipe ;;o that it silltil work Ull light. My pliln is 
Mechanical Expert in Patent Cases. T. D. Stetson, co , ry weat er, a person may c arge mselfsuf- h i d bI 

23 MUlTay St" New York. ficiently with electricity to light gas with his finger, with a windltu's and pulleys, �ubjected to " ery : t.o aye it argcr an It more suita e connechon 
b Ik' bd kl heavy strnin. The l'Ope :;eems to get stiffer fro'" ' with the Sll('tion pille. Do )'ou not think this will 

For the best Portable Enginc in the world, address y wa mg S y over a £'il.rpet or rug. I 
B E l C P use. If I heat it red hot and let it eo01 slowly, it !lIlswer? The reservoir standR about leycl with 

a�ter Steam ng ne 0., 18 Park: lace, New York. 
(6) R. C. \-V. and others.-Liq uids, (�omplex will be more fiexible : but will it injure the rope � the pump. The suction pipe is of 4, inches diam('-All Fruit-can Tools, Ferracute, Bridgeton, N. J. or otherns., can be .nal�ed with the ""fie R"e" . .- "' A " ' t  t ,  'n" d Id ' hi h <; .. J� ""'. .... A. Not appreciably. ....,1' • •  1uu are JUs en en ", on a  e lU'V c ;\ 

Hydraulie Pr�C!! and Jacks, new and second racyas solids. Butit is po..'iSiblc so to muddle things great deal of money has already been spent fOl" ex-
hand. Lathes aad Machinery for Poll6hlng and BuMng that an experienced chemist cannot separate them (16) B. F. G. says : 

'
Ve are burning Gross periments, namely, {.'ondensers for steam pumpl' • 

.Metal�. E. Lyon, 470 Grand Street, New York. again; but only by artificial means. NfitUl'e ncyer creek coal; it is very soft� and very much like thn The matter has ulready been worked out practkal-
Iron .li'rame lland Saws, cheapest and best, $1,')0. pre>:ents such difficultte;>. ordilllll'Y blacksmith's coal, but is ofa highcrgl1lde. ly, and we think your cheapest and most �ati!"fae-

.\.ddress S. C. Forsalth & Co., Manchester, N. H. \Ve find that in wet weather we burn more ill 
Brown's Coalyard QuarTyand Contractor's Appa- : (7) \V. C. 'V. nsks : In what. proportions weight than when dry. .A few days IIgo I weighed t.ory plan would bc to ohtain a con'1enser. 

ratul! for hoisting and con\'eylllg matetlal6 by iron cable. ' shall I mix the acids and ah.'Ohols to make re."Ipec- very carefully 500 Ibs., dry,and afterwards added � (24) .J. MeD. asks: Your art ich' hl"'tull'd 
w. D. Andrews & Bro., �U.'Yater St., New York. tiyely sulphuric and nitric ethers? A. The method gallon of water. I then reweighed it, and found suction in your issue of December 5 leads lIIe to 

For Surface Planers, small size, and for Box : at present in general use for the preparation of 01'- that It had ga.ined :ro lbs. I spoke of tbis experi- make the following inquiry : Suppose a veSl'eI b(' 
Corner Grooving ]ola-chines, send to A. DlI.vl6, Lowell, ! dinary ether-ethyllc ethel', sometimes improperly ment to a friend, and he said that it was impossible fiUed with water, and there be placed in the top of 
Mass. i called sulphuric cther-is that known us the " COIl- for it to gain 20 lbs., us the only weight that the said vessel a tube extending upward" for tlfteell 

The (( Scientific American " Omee, New York, is : tinuous process " of Houlln\". It consists in mixing � coal could gain would be the weight of the water. feet, and there be attached to said tube two stop
fitted with the Miniature Electric Telegraph. By touching ' together equal mea"ul'es of ·alcohol (speCific """'vity Am I or is my friend right? A. Even in tlie face cock", one at either end, If the lower cock be little buttons on the deskil ottbe manRg(!r8,slgnals ar� sent ' . b'� 
to persons In the varIous departments of the establiSh- I 0'1:130), and concen��edSUlphUricaCld ;  the mixture of the very stubborn facts that you present, we closed, and the WI' bc exhausted from the tube, af-
ment. Cheap and effective. Splendid tor shops ufil.ces I is submitted to dlStlllation in a eapacious retort., agree with your friend, and question the facts. 2. tel' which the upper cock be closed and the lower 
uwelllni6. Works for auy distance. PrIce t6. w1th good ' which mUl�t be connected with an efficient conden- What is the weight of 1 gallon of wate r ?  A, A opened (allowing free access to the tube for the wa
Battery. F .  C .  B;;a.:!l &'. Cu., 26:> Broadway, New York, , ser. Through tbe tubulure of the retort a tube Is United Rtates gallon !'If wat.el' wellthf' ahont 8'3 ter), will the water ri� into the tube from th", ,'Pl'" 
;o,�akera, S�nd ter fref' !l!l��t:"ated ('R�aloJ.;1tr. : IntrodlH'pd, which i� in Mnn(!ction ",,",th a �1"\'oir Ib�, sf'll? A, y�; 
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JANUARY 9, 1 875·J J dentine �muiOln. 
-(;;})--"V. A. 'v: ��-k� : l-.-H�w tj�ick '��iht � I (41)-j:--o��- �-;y� :- In y�ur -alls�ver il� -;�---boji�rs, 3O-i�tl�ngbY6 feet diameter, with return$ (65) A. R. & G. K. a;"k ;--i. What��mb(>r 

cylindrical boiler of cast iron to be, to ,'lustain a gard to belts on pulleys, you say : "Belts will move flues 2 feet in diameter, and 5 feet furnace. We of revolutions is perfectly safe for a 24. inch grist 
"team pressure of 5, and Il, atmospheres? The cyl- towards that part of the pulley where the radius is use 80ft coal which throws off a very thick smoke. millstone of sectional French burr, imbedded in 
indcr is ahout lU incheg diameter. �\. If not more i tbe grcatest." I discovered this higbside theory to How can we burn it? .\.. No general rule can be cast iron band with plaster of Paris? A. Each 
than 12 inches in diameter, make it from % to :Ji of 1 b(' a fallacy i n  1&'i5. Let a main line of flhafting be given. Thcre are Ii number ot" patent furnaC{'� for i maker generally gives a table of safe speeds for his 
an inch in thickness ; but better still, do not makc lined up by any of the usual methods; then the completlng the combustion. mills. 2. How much more power will be required 
the boiler of cast iron. 2. What should bc the di· countershaft.s can be made right by moving them to drive a 24 inch millstone if driven by a 20 feet 

A. Th""e 'ourths of unW the belts run eyen on the pulleys. In most (55) C. ,Yo ask s :  '�lh'y is it that, when the countershaft than if driven direct from the driwr ameter of the safety vuly(l � • '-' 
ca..�, this can be done when the machinery is run. water in a boiler gets low, the steam becomes blu(l? wheel, all things being properly arranged? A. an inch. 
rung. It is an expeditious and accurate method. A. It becomes so hot that it does not condense Probably about :) per cent. (26) W. 1). and others : Our opinion is that A. You confound two distinct cases. Our remark readily. Our water t:ontains iron. Is it safe to use in 1\ }Jower will always be got frmn coal for at lea..<;t. had reference to two pulleys whose axes were par. A friend of mine says that the water is not forccd boilor that cannot be scoured out or cleaned ex_ olle fiftieth part of the cost of getting it from elec· allel, one of the pulleys ha'ing a swell or convex. into a pump by the air, for if so, how does the w� cept by bID '  II th h th "di t I f tric mokll"5l, using acid and ziucs. .tercome up the drive wells � He says that there is wmg 0 roug e 01 nary s y e o  

(27) T. C. C. sa�'s : I han 1\ pump of whidl 
Ow pipe runs 12 feet horizontally and 8 feet per· 
pendicularly. Would there be any difference in 
the pre35ure if the �ame pipe be all perpendicu
lar? A. Yes, as we understand your question. 

,�8) E. asks : How mnch 1fl0re steullI docs 
it require at 100 lbs. per inch to produce the same 
I'esult with a plain oscillatingcylinder,taking steam 
through the side to full stroke (as it must do), than 
it docs with a stationary cylinder, using a slide 
nllve and cutting uff the steam at tbe most et:ono
mical poillt� I think that a better resllit would be 
nttilined with oscillating eylindert'l than could beat· 
tained with the slide ,'ah'e, pl'ovided that the slide 
ntl,'e had no lap or lead, takingste<lm to full stroke, 
from the fIlet thAt the ports of the oscillating cyl· 
inden! open almost instantaneously and ut· a pOint 
where the pi"ton is tmveling I\t it� slowest ; where
us, with the eccent.ric Illo,'cment, no such l"Rpid 
ehange can be attained. A. There are oscillating 
engines with ordinary slide valYeSl in use. 

(29) J .  A. c. �ay8: A saw WflS UU rnt, and, a� 
thE' IlCW one came to the mill, the lllen remarked : 
" We'll need a blower to make ste:un enough to 
I\rive that hig fellow." I said ; " I  don't think you 
will need any more steam for the same work than 
for the little old one." The men wero all R","1linst 
me. ..\II thin�s cl!<e being equal, doe� a largc saw 
I"l'quire lllorc power than a �mall one? If so, why? 
A. All other thiJI�" heingequal, the large saw would 
l"Plluire the most. powe>r, Slinee the resistance is over
come at the end of 1\ longer lever arm,the [e,'erarm 
to whieil the dri\'lng force is applied rcmaining the 
�!lIllC. 

(:JO) J. E. U. asks: What is a safe worldllg" 
pressure for a liat cast iron boiler, head lJ4 inch 
tilicl, and 1J4 inches in diameter ? A • .About :".o Ibs. 
per squure inch. 

( .�1) \V. & B. ask : 10; there a tri'n.tisp 1mb. 
li<;hed, explnining how to set a steam flue boiler, 
O\'c1' a briek arch, so as to use the least possihle 
amount of fuel? A. We do not know of any book 
that gh'es precisely the information you want. You 
will find some valuable hints in Wilson's " Treatise 
011 Steam Boilers," and " Heat :mdSteam Engines," 
by Profesi:lor �'rowbridgc. Rec our advertising col· 
limns for booksellers' addres.<4es. 

(:}Z) II. C. :MeE. asks : Enelosed fiud a piece 
of scale taken from a boiler. What will loosen it 
fl'om the \lOiler? .A. The ho;:t. plan is tl) l'r('Yf'nt 
the formation of wale by the use of a good feed 
water heutel' and frequent blowing. You eun 
soften the scale somewhat, by hauling the fire at. 
flight, and leadn� the watcrin the boiler untilllext 
mornin!i!'. 

(aa) :Mc. liro:;. ask : Is there a work on t.he 
eare and management of ordinary steam engines 
ttlld boiler.. ? A. \\'e do not. know of any such work. 
A great deal of information is !;cattel'ed through 
treatises on steam muchinery, and appears, from 
time to time, in scientific periodicals. The most 
Y<l.luable information is, however, unwritten, and 
can only be acquired by experience. 

t;{4) C. M. B. asks : ('an the tone of organ 
orflutina reeds be ehangcd? Ifso, how? A. Itcun 
bH done by changing the length of the vibrating 
jJart of the pipe or plate. Mo�t wind instruments 
are arrunged so that this ud.1ustmentcall readil.r be 
Ul!l.de. 

(:{:i) M. E. J. asks: What is the rule for 
:-etting iron buggy axle8, front nnd behind? A. 
'fhcre if! considerable difference of practice; and 
beyond setting them �o that the wheels will clear, 
we do not. think there is ally definite rule. Some of 
011r readers will please correct us if we arc in error. 

('Hi) J. O. S. f>uy s :  1 .  I wish to Luild a flat 
bottomed steam pleasure bout,]6 feet long by ti feet 
wide, with side wheels. How will a portable engine 
work in it, to run by a belt, and how many hOl'Be 
)lower should there be in proportion to that !lizc 
boat � A. It will be better to discard the bclt. Use 
Ull enlorine of from 2 to 3 horse power. 2. Is any 11-
cen�e required to run such a boat on a riV('r? .\. 
Ycs. 

ity. Your illustration appli(!s to the case in which no air at the bottom of the well. I think that mud vnlve? A. From your experience, we judg .. 
the axes of the two pulleys are not parallel, and there isair in the ground that forces the water up that it is quite 8Ilfe. 
diO'erent principles are applicable. You will find in the pump. Which is correct? A. 'I'he water (66) G. 'V. K. says : I have It foot lathe ·with this case ably treated in Professor Rankine's "Man- rises in such a ease from the pressure due to a high- only one s}Jeed. The driver is 26 inches in diame--ual of Machinery and Millwork." er source of supply. tel' by 3 inches face ; the driver, on the lathe spin-

(42) R T. asks : \Vould the c()1Upressing of die, is 3 Inches in diameter. I want to ftx it so as (;36) D. & H. say : 'Ve have put a mortice a bale of cotton at a power of 1,()OO tuns injure the beycl wheel on our line shafting. The hangers are to run 1\ smull emery wheel and circular saw, and I 
staple � Would the oily nature of the fiber of the bolted to joists in the usual form, but it is very purpose to belt from the face plate on to the arbOl·. 
cotton be impaired when compresse<i so compacUyl noisy. Is there any way to deaden the sound? A. How large should the pulley on the face plate be? 
Would the density of such packing render it more Use (JUt gears, and some aITft.ngement to make the A. You may have to use a count.ershaft to get up 
expensive to the manufacturer in giving it the flex· shaft run steadily. the speed. A 6 inch emery wheel should mul'e 
ibility required? A. We !Oee no objection to any about 2,400revolut.ions a millute; fill 8 jnch, I.ROO ; tt 
degree of compl"Cssion, and the ordinary pl"Rctice (iii) B. (). says : BlacksmithH often have 12 inch, 1,200. 
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closs " On the Slide Valve and Link 3oIotion" that again. Please give me a good recipe for tempering count of heating of bearings: ']'he cOllstruction of 
an engine of the Allen type, under Mr. Porter, at- them. A. Harden the spring in the usual manner, the engine and the compal"Rtiv{l steam pressure hus 
tained the rapid piston speed of 1,tOO feet per min- and dl"RW thc temper by heating to a temperature much to do in the case. If the crank is overhung, 
ure. Is this correct? A. Mr. Auchincloss is Ii very at which oil or tallow will jU8t take fire. and high steam pressure is used, !"\O or 100 lbs., ther{� 
reliable cngineel', anel such a statement coming (;')8) D. B. S. ask s : \\'hat is t.he best compo. will probabl� b� cOll!!id�mble l-'pri�g to the shaft 
from him is worthy of full confidence. 2. How fal' sition to cast in bms.'l molds, to be hard and strong I when the. engme I.S working f�ll, With the size of 
i;o. it from the llattery to Central Park, through and take a fine impression of small lines. figllres, shaft R8gJ.ven,3Y<1 Inches. Agam, thc shaft mar not 
Broadway and Fifth ayenuc? .-\ . About 4.J.2 miles. etc.? .\. White metul is ordinarily used for such be Hned properly, in which casc it will be impossi_ 

(44) C. H. S. 1'n.�'I'> : I am uuilding a steam purposes. . ble to run without heating or knocking; and [II. 
h 1 1 1 , •. - f '  11 d , � 1 • r .  though the crank may be in line with the cylinder, yac t, engt I H eet, "Nun 'J ee , cy n er a (09) S. b. ask s :  \\ hat Will be the flow of it Inay not be in line with the slidCf', or the wrist engine3x4 inches. 'Vh!lt would be the bestdimen· water per minute through a pipe under the follow· may not put in square with the face of crank. sian" of screw to get the highest rate of speed,and iug conditions ; Thc pipe is 3 miles 10ng,20 inches in Any one or all of these errors may be the eau!;€' of how fast could such u. bo.atbe driv�n, provided that diameter, two thirds fnll, on a. descending grade of the trouble. 

shc be YeD' sharp and With good hnes? A. Screw, 23 feet i n  the whole distance. The head preSSUre is from IIi to IH inches diameter, with :-U t.o 36 inches ' no more than enough for the supply. Can you give 
. (68) E. n; \v. I'>ay�, i n  reply to F. J. H., 

pitch. Six or seven miles an hour would be a vcry a rule for such a calculation? A. By the aid of the who asked how to cl\lculate the distance between 
good performance. following rules you can readily solve the example: two points on the surface of a globe, angle and ra· 

(45) C . .M. ll. nsk f> :  "'ould it he safe to Measure the length in feet of that part of the girt,h dius being given ; Multiply the radius by 6'2."318, 

make the fh'ebox of I\n upright boiler of cast iron, of the pipe which is in contact with the running which givcs the circumference of thc globe; t.hen 
cast in one piece and made very heavy ? A. No. water, and the sectional urea in square feet of that 3600 : the given angle : :  circumference: distance 

part of the pipe which is occupied by thc water, between proposed points meu.surell all the surface. 
(46) 'V. (1. asks : How many Rqunre indwR calling the first quantity b, and the second A. Also The distance measured on a sh"Right line may bt. 

has a 7 inch piston � A. About 3S·-hq.-,. To find thc measure the length of the pipe, I, and the diameter found by a simple operation In triangulation. 
areD. of a Circle, square the diameter and multiply d, taking both dimensions in feet. You can then 
it by O·j�)'l. calculate a coe1Jident of friction, I, by the rule. 

(47) \\T. W. U. asks : 1 .  \\That proportion !=o·oo;, x (1+ �_) anuthc total friction P will should the suction pipe of a direct-acting steam 121.1 ' , , 
pump have to the size of the water cylinder ? A' I 1 x 11 • . 
Make it so that the Ycloc1ty of the watcr shall not bc F=l x ·· A-' Then, calhng the head under 
be o\ er i>()() feet 11 minute. 2. ,,"hat is the ... elocity whit:h the water is flowing, or the total gmde, II, of water Howing into a vacuum under atmospheriC tm<1 t.he velocity in feet pel' second, t): t1=8·()'.!:iX pressure? A. It will depend upon the Orifice, be· 
ing about the same as water would h!we in fiowing 
into tile air under a head of 34 feet, plus the head 
required to overcome the friction in the pipes. 

Ih. Th�eformulas willgi\'e a close approximation 
V p  

having booneonstructed from careful experimcnts. 
There are, howeycr, so mllny things thut are apt to 
affect auy particular ease in pmetice that an ab
solute result cannot be obtained cxcept by a test. 

(60) H. M. asks : 1. At, what heat will fowl's 
eggs hatch in an oven ? A. IffJO to 104<> Fah. 2. 
How are hatching ovens constructed � A. You 

(48, .r. M. :m.n' : Let there be four gtflam en
gines, similar in all re�pects with the exception of 
tlwir cylinders. The mean pressure per square 
inch, the length of stroke, and the numbel' of 
strokes in a given time are a.ll equal, but the dium· 
ete� of the cylinders are 8, 10, 12, and 14, respective· 
h'. Would the horse power of the four engines be 
i� thc proportion H, 10, 12, flnd]4 ? A. Neglecting will find a full des�iptioll on p. 42S, Science Ru{)J"(1 
friction and other prejudicial r(''l;i�tances, the pow. for ]873. 3. Are chickens so llfltched as strong and 
er" would Yan' as the squares of the diameters of I healthy as those hatched by a hen? A. If proller 
tb . '1' de ·s • care is bestowed upon the eg"b'S while hatehing,the eCJ Ill I .  I ' k ·ll ... _ ... · d 1 ��.th Are the>rc any steamers provided with two steam c lIC ells WI '-'" sw'ong an 10:<>.1 y. 
engines, and do these engines work simultaneous· 
ly? A. Such an arrangement. is quite common. (61) H. A. S. a�k s :  1. \\'hat. elementR may 

be detected by the �pectroscopel A. Potassiunl, 
sodium, lithium, rUbidium, cresium, barium, stron· 
tium, and calcium arc the elements sought for in 
tIw usual COUN"e of spectrulJl analysig. 2, What is 
the usual charge for spectrul analysh" when fur
ther examination is not required '! A. From $1 to 
$10, according to the difficulty of the examination 
and the number of the subshmces to be examined 
for. 

«W) B. K. \Y. says, in reply to R. c., who 
asks if therc is any way to test the sourness of 
vinegar : I find that t.he pickle manufacturers use 
the soda test, as follows : Put in a proof gla88 1 oz. 
of ... inegar, weigh out a certain numbet> of grairuo 
of English bicarbonate of soda, and slowly drop it 
inoo the "inegar until it eea.<;es to foam. If it will 
stand 3:i grains,it is fit for their ul'(>: hut much lel<>; 
strength would do for table use. 

(70) A. L. W. says, in answer to H. o. B. . 
who asks for a rule for finding the radius when an 
arc and im chord are given: The logarithmic sin(' 
of � the arc is to k1 the chorll as the logarithmic 
cosine of J4 the arc is to the cosine of � the arc. 

arc chord arc arc That is: logsin· · 2- :-2� ; : log.cos. 2 : (,00'-·2-
I 

(
ehOrd-

)
' are '.fhen : ' . .. . +Co .. 2 - =radius. 

I �! �. 2 
(71) A. W. S. says, in r('ply to several C01'

respondents, who asked how to keep cider sweet: 
Fill a bm'YCl with new cider, plug itup with a cork, 
and through the cork put a lead pipe. Bend the 
pillC O\'er and put the other end in a pail of water. 
This will allow the gas from the cider to pass off 
through the pipe, and the water will keep the ah· 
from getting Into the bUlTel. 

'Yo S. M. nsks. \Vhat chemicalI'> will 
keep tallow in i-lolution with crude petrol(lUTn at � 
low tempcrature?-J. E. W. �ks: How can I till 
smull lead cR�ting" � 

(49) J. F. says : I wish to make Illy gref'n
house tighter by puttying the laps of t.he gln�. Or
dinary putty comes oft· after a year or two. Can 
you sug-){est a mixture, to be applicd with a putty 
knife, toot will adhere permanentl.v and can be re
moved, when necessary, for repairs ? A. Use soft 
putty, composed of 10 Ills. whiting, l ib. white lead, 
h! gill olive oil, and sufficient linseed oil to give the 
mixture the proper eon!'istenee. 

PO) D. D. P. asks: 1. "'hich kind of wood 
is best for railroad ties, oak, ehru;tnut, or other 
kind? A. Oak is the best material. 2. Which is 
best to pl'eserve them? A. The Bethel process of 
preservation, used in Europe, aud to Bomc slight 
extent in this country. 3. How long will one last if 
PI"Cp!ll"ed with coal tar? A . •  \, proper treatment Is 
suid to double the duration of sen'ice of a tie, rna· 
king it last from 14 00 20 years. 

(62) O. P. a:;k s :  What is the best part of I COMMUNICATIONS RECEIVED. 
the States to go 00, to shoot pl1lirie chickens and The Editor of the ScIENTIFIC AMEfUCAN a('· 
other gallle ?  A. Iowa is considered the bft1t State know ledges, with lIluch pleasure, the receipt of 0\'. 
for prairie chicken shooting; but it is rather late iginal papers and contribntions upon the following 
in the season for good shooting at the...'<C birds. subjects : 
You would probably get the best sport durin:.:- this 
month in the State of Georgia, making headqUlIr. 
tel'S at Savannah. Thegamewould be snipe, wood
cock, quail, and duck. In some parts of t.hi!'Stllte, 
good wild turkey and deer shooting is to be ha<1. 

On Mind Reading. By. W. E. H. 
On Coinage Free of Chlu-ge. By A. 8. S. 
On the Spi(ler's Ingenuity. By 1. T. '1'. 
On Patents aud Patent Laws. R\" G. W. P. 
On Powdel"Cd Fuel. By J. J. S. . 

(;')1) :M. G. asks : 1. How i:-; brass spun, Rnd I (63) II. J. E. asks : lIas skilll'd In.bol' ad'
1 

Also enquiries and answers from the following : what tools are used ? A. It is secured to a re\'olv· yanced or receded in price in the United States .J. II.-W. D. R.-C. T. S.-V.-A. X. W .-.J. F '[ tng mandrel on which t.hc pattern is fixed, and s:lnce· the introduction of faetorics, machine shops, I C. L.-D. lie F.-A. R. J. 
. 

pressed up against this with a blunt tool. 2. How I etc.? A. It has advanced. : _ _  (in) E. s. s. :iil.VS : I have some boxwood d 'll b 'l 3 '  t . many puun s �res:;urc WI a eop�er 01. er, ee. . How does the gold doliHr of the United Stutes : HINTS TO CORRESPONDENTS. th'lt I wish to make into croquet ball'!. It requires long,ll inc�es III diameter, a."d 7fi meh thlCk,stan<1 � I compare with the coin of other eoulltrles III fine- ' the whole size of the stick for a bull. Canit JJe sea· A. About 60 lbs. per square mch. ness? A. The law of th(l {United States, passed in Correspondents whose inquiries fall to appear 
:'1oned without checking for next splill.g'suse� A. lati to th· bj ct,i f II "Be ·t.f rth should repeat them. U not then published, they 
Allow it to seuson slowly ,in a llloderately eool place (52) G. Ilsks : How is lead gi ,'en to the " uIYe l'C ,on

d Th t"t'h" ta
e 

,,_
s 

Itd"
o 

b
OWt'h' ld 1 

u . er may conclude that., for good reasons, the Editor de. 
' " ' d ft 11 . of tl hOisting engine, running both way". ,v1th only en." c e ,  t'I • C S nuur or a go and SlIver 

Ii "rs , un no. Y ill or Ilellr a chimney corner. one eccentric? The cam or eccentric ��d works on coms of the Umted States shall hereafter be such clines them. The address of the writer should nl-
,:38). \\'. E.:>. II. aRkR : 'Yhat is the procem; of an upper and lower hook of a rock shaft. How that, of one thousand parts by weight, nine hUll- ways be given. 

, t tl 11 d d h 11 b , tal d h d ed ' 1  Enquiries relating to patents, or to the putent!!· ma.nn It{' unng Ie smu round gln� beads which much should the valve overlap 'he I)ort? A. The re s a c 0 pure me , an one un r 0 a -
1 •  h i d th II f 'h �'1 1 h bilityof inventions, assignments, etc., will not hc IIrc ."0 u by t e pound l' l'hey seem to have no lend cannot be (Iuite equalized by this aITft.n� oy; an e It oy 0 e ,... ver cO.ns fj all be of 

, , d ·• h .-- d .1 11 , ,h 1d h published here. All such questions, when initials ruc ure euges. A. T eyare made from tubes cut ment an(l you can probably Rdjust it best by a few copper, an Ie a oy 0 e go eOIns s all bc of 
into the proper Icngths, the sharp edges being i trials: copper and 8ilver, provided the silver do not ex- oruy are given, are thrown into the waste basl{et, us 
rounded by fU':ing, being heated in sand to prevent I ceed one half of the whole alloy. The English it would fill half of our )JapeI' to print them all 
their fusing together. (53) J .  M. R. asks : 1. '''hat is the COlliPoai- 1 pound has �16 grains pure gold in a t

.
housand, the but we generally take pleasure in answering briefly 

tion of the chea})est brai!S? A. Apply to a cheap twenty franc piece of France has I<�, the AusM by mail, if the writer's address is given. 
(39) D. H. L. ask::; : Are the trade dollar bra."IS founder. We have seen so.-called brai!S of . tlian ducat has 986. Hundreds of enqniries analogous to the follOwing 

coins is'lued by the United States govermnent such poor quality that but for it'1 color we should I What wood is best for lightness. elrt.',ticity, !lnd are sent: " Who makes theodontogmph,for laying 
:'1taU).ped or molded, to give the impressions?" I haye judged it to be lead. 2. Call bronze be cast in i durability ? A. Try IRHcewootl. Your other ques- out teeth of gear wheels? \Yho f:!ells diamond 
wish to make similar medal,.. A. Ther !lr(l struck ; other than clay molds, renewed for each cast? A. : tions al"C not suited to our columns. drills � Wh .... sells lithographs of marine eng jn(';; 
but 1"01· your purpose it would douhtle!<s bf' 1Iet- Metallic molds arc frequently used. a. Is there any Who makes the best evaporator, heared by steam 
tel' to cast them composition of mctal which, while cheaperthall (64) F. E. R. tu;kll: At what speed would an Who sells nail milking machinery ? Who makes 

(40) O. M. R :'lays : Suvpose u locomotive 
engine is running at the rate of 30 miles per hour, 
in full fore gear, and iii suddenly reversed to full 
back gear. Is there much danger of the cylinder 
heads being blown out? A.No. Thedallgcrwould 
be of breaking some of the moving part". 

brass, will bc as hard Hnd as tough � A. No. ,j,. engine h!lving 2 inches bore and 4X; Inches stroke drive well apparatus? .. All such personal enqUiries 
What will prevent common gray iron from rust- dri,'e a boat 18fect long, ;j feet wide, and draWing are pnnted. as Wlll be ob:;;ernd. in the column of 
ing? A. It can be covered with varnish or other fI Inche" of water? The engine will have 100 re\'o- "Business and Personal •.. which is specially set apart 
preparation to keep 00' the air. lutions per lninute aud 50 lbs. !'!teRm. A. The en- for that purpose, subject to the charge mentioned 

gine would be entirely too �all to give a satisfac·
I
' atthe head of that C01Ulllll. Almost any desired in_ (fi4) \V. J. P. asks : \\'lmt i,; thp best IDf'anS tory result, unl�a much higher pressure of ;Iteam fonnation can in this way 1e expeditiously Db-for consuming smoke? We haH' tWO Cornish !m.1 greater pi�ton �pee'l wen' employed. tained. 
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[ O B' F I C I A L .  

I N DEX O F  I NVENTIONS 
rOR WHtCU 

Letters Patent oC th� Unltf'd States "'ere 

Granted [n tile Week ending 

December 8, 1874, 
A"SD EACH DEARINn THAT DATE. 

rTho�{' marked 11') IIrc reissued patents, 1 

Auger. {'!trill, ,J. Pit:klc. 157,540 
. . • . • •  157,576 

157,535 
Axle, lubr!cuting, W. 'Y. Bryan 
Beer l'l'glliator, ,J. Obrecht . .  

Bird cage, O .  Ll!H\l'mnnn . . . .  
Blower, filII, K!nney & Pray . .  
Bont, icc-urC<lkiug, C SChaal.. 

. • • • . . • . . • • . . • • . • • .  157,616 
. . . • •  157,458 

• • • •  n • • •  157,546 
Boikr, WUSII , E. A.  08borne (1') 6,168 
Bollr!', w(lsh, '\'. H. Husscll . . . . . . . . . . . . . . . . . . . . . . . .  157,638 

. . . . . . . . . .  157,577 nollr]' valve inlet, II. llurg-esH . . .  
Bolt trimmer, J .  D. King . . • . . . . . . .. . . .  157,610 
Bolt� and rlvct�, making, II. n. l:ndcrhlll... 157,41:!-1 
Book (,OV(,l', ,J. D. )I('t�.. . . . . . . . . . . . . . . . . . . . . . . .  151,532 
Boot heel stitrell('l', J. H. )Ioffit (r)" li,162 
Buot �ha!lk pIece, I, Frechette. . . . . .  157,444 
Buot soleed�es, trimming, ,J. G. Knights.. 157,476 
Boot and shoe Ii!" .J. A. �tockweLl. . . . . .  157,553 
Bool jack, 1'. H . Dal.cr. . . . . . . . . . . . . . .  157,485 
Iloxe�, manufacture of, H. W. Hutchln�. . .. 157,473 
Bracc, cte., carryillj.:, G. II .  Palmer. . . . .  157,537 
Br{'werles, 1Il,lshlng prucess fol', J. C. G. Hupfel .. 157,521 
Bl'ldle hit, D. O. Dc Wolf. . .  157,470 
BrI�tlc bulidl!llg- machlnE', L. F. Lannn� . . . . .  157,6U 
Brushe�, �1l"ill;.!", T . •  r. Ehler.. .  , 157,5M 
Buckle, t!"nce, )1. E. Zellcl".. 151,667 
lIuiltilng, flreproof, J. Y. Melg�. .  151,6W 
llu!"llcr, gas, C. Hoffmann 
BurnE'r, lamp, H. Hoadley. 
Button fastcnel'�, pin for, I. E. Hnrland 
Car axle lmx, D. A . •  'lorrls . .  
Car axle hox SUllport , C .  Bmmey"r . . 
('nr axle, railway, T. S. E. Dixon . . 

. . . . . . . .  157,602 
· 157,518 

. . . . . . . . . . .  157,513 
· 157,53-1 

. .  .. 157,569 
. . . . .  157,501 

157,580 Cal" hrake, ,J. )'1, Connel. . . . . . . . . . . . . . 
('ar, eonvcrtibk, n. 1'. Power, .. , 
('ar c()upllng-, Sauscl"mann & AnlllOny, . 
Car ('OUplillg, T. L. Rhaw. 
(',\1'. dumpIng, P. L. "\\'(�imer 
(',\1" lamp, .J. �!. .\. llclI" . . . . . . . . . . . . . . . . . . .  . 

Cal", I'lIIlI'on,\' I';. lla\\"kill� 
Canlagc. ('1I1l11'�, 1:. (; . llrllluil. 
CII1"1"la�C, c�lil(I'''', F. 1 • .  I hl)dl('"� . . . .  
Caning,'. 11:11,,1 propelllll!-:, (" . i'chucldcr. 

. . .  157,431 
. . . . .  157,515 

. . . . . . 157,549 
157,&9 
157,500 

. . . .  157,514 
. .  157,574 
. .  157,00t 

. . . .  1�7,511 
CarrIagc lUi'. I I .  \i· . \\'al·11('l· . . . . . . . . . . . . . . . .. . . . . . . .  15,',65, 
/";lrt, .'.:If_IO.Hling, .\, \'1"1'<;1'111(1. .  . . . . . . . . .  151,557 
('cntl'ifugal m:I("hInr, A. Fcs('(l . . . . . . . . . . . . . 157,595 
Chand{'li�r, '�l'j)l'n.'iloil ,Iitlt·, �1. W. Ilon�e . . . . . .  157,448 
Chimney top. F". & C. )'ft'yt'l' . . . . . . . . . . . . . . .  157,4.'jll 
Churn, \' . 11. HC'lua. . 157.635 
Cloth " lillC damp, ( . C . .  Jollllwn. . . . .  151,475 
(·Iut('[)(·". fr'i" l ion, T .\. Wcston . .  15j",G6(). 151,661, 157,f.(2 
Coffins, app,11·;tUl8 for depo�ltllI;':, C . . \.. f'lpe . . . .  157,550 
("onccntrfltOl·. J. H{'ndy (1").. . .  li,1r>4 
("oIlCelltl'lltol". ore, .1. Hendy, (1'). 6,165 
COI'PRC 11l"l";Cl'\"(,l"�, lee, F. \\' c�ellU(]ln. 
Cotton ;.!"11l. 1'. C .  :;l\wY('r In . . .  
(:1·(1cihh'. l""I,jing, ( ' .  �imlJl" (I') . •  
Cnlth'lIwr, (jnllhlc, J . .'II. Hollad}" . .  
Curtain Hxtnre, Buckley & f;lIwycl". 
Dentul englnc. X. Stow . . 

. . . .  157,561 
fUmt 
6,166 

. 15'1',603 
. .  157,499 

.. . . . .  157,651 
Dcntfll en�hlt'�, I)I"'TI' for. E. T. f't"'lT. .. 151,646 
DIal, sun , .J . l)t'I·lin. 157,586 
Dig;,'('r, jlot:lto, .1. "Xol·ton . . . . . . . . . . . . . . . . . . . . . . .  157,631 
D!tchlng lU,\l'lIhw, A. :-;pcnem . . . . . . .  157,552 
Dock, tloalin�, E. )'lal'CUS) . . . .  157,457 
Drilling- m:wl !ine, StOllC, Lohnc� &, Flo"·cz·�. .  . 157,454 
E:lYCs tl"ou'!lls, sol<1erlng, ,J. P. AI)bott. 157,436 
Egg beatel', D. n. )'lat"kay. .. 157,456 
�:g:g-!<t and, \,'. F. Collier. 157, WO 
Eg:gs, l)rCS{�I"\"ing bIrds', J, llob�on. .  . ,  157,5W 
Elevator, hydraulic, W. II . Bir('h . .  , .  la7,5,{1 
Eng"ine amI ram, llydraullc, A. J. L. Loretz. . .  151,617 
Engine l)cd ],l:It('. rni1", ),1 . . \feyel" , .  . . . . . .  157,625 
};ngIne go\"cruoz', murine, E .  T. Jenkins . . .  , . . .  157,607 
Englnc smoke consumer, n. !'Ilatthew, . . . .  , . . . . . . .  15;,GI(l 
Euvclope, T. H. llomar... . 157,4137 
ExcavuUng apparatu'.;, otiorless, ('. Kimball 157,600 
ExerclHlng apparatus, A. -.,Vahl . . . .  . . . . 157,467 
Fare hox, P . •  J. Stokes 15;,,';;5 
Fnncets, etc., bu�hlng for heel', J. F. )fantcy. l57,618 
}'eatllel" renoYalor, F()x &, Gross . . . . . .  157,443 
F>!nce�. luak!ng wlrc, GlIdtien & V!lu)!"han . . . .  . 157,508 
Fifth whecl, T. 11. 'Wood . .  . . , . • •  , 157,56:> 
Filtel", h�;r, \V. n. Elrncnhorst . .  . . . . . . . .  . . . . . .  157,593 
Fire arm eal·trldge carrier, etc., J. V. ;\lelgs, . . .  ,. 1�7,621 
"Fire arms, feed hal' for magazIne, J. V. MelgR . ,  157,62'.1 
�'jre urms, Ulaga7.!nc for , J. X. !'Ilelgs . •  15;,6'� 
FI�h hook, I;prin;!, I:' .J. PClTr . . . . . . . . . . . . . . . . . .  15.,480 
Flat i l"On heatpr, Adams & !'IIIller " . 157,468 
Fluc cap, Yelllilatjng", n. F. !'IIIlIer .. . . . _ . " . . . . .  1:;1,626 
For];:, Ilorst' hay, .\. L. Cowan .. " . , . . . . . • • .  
Fulling" fallrlc. F .  n. Sa!(le . . . .  , . . . . . . . 

Fur good9, forming hlock for, J. 1'opoYlt� 
Fm'!HH'C, hot all', J. John�on 
Fum,we, ore roasting, .E. licUigendoz'fcl' 
lOag!', hit, Windle &, Goodricll 
(;�;.!"e ('ocl; , .r. ( 'nmmill).\" . .  . 
(las lmwlwt, ,J. I). Smith . . . . . . . . . . . . . . . .  . 

(;,10 re.\!:lIlntor for vulcanizers, E. 'f. �(a1T. 
{;�� BtoH' , llllrnlmm & Tuite. 

· 157,49, 
. .  . .  1!l7,63(1 

.. 157,541 
. . . . . . . .  157,GOO 

. .  157,515 
. . .  157,562 

. .  . . . .  157,SS::; 
.. . . .  157 ,614 

. .  157,6-1. 
· 157,491 

(;()�l' ('ntti" :� lIIaehilit' , .J. ),1. :-;toue... . 151,650 
r;la�8mold lllHI prc<ls, -"\'. C .  King.. .. 157,{i1l 
(;Iu(', malluf,u·ture of, 'iV. Adamson.. . . . . . . .  , 151,$1 
(;rnin drill fred l lI('chanlsm, P. P. Ma6t. . . .  157,478 
(;raia w('lghing: al'p.\l·atu�, Julian & Bussert . . . . . .  157,522 
(;rimlingma("hinc, ". F. Reynolds.. . .  1�7,543 
lilliI', weuling, O' llricn & Contrell.. . . . . . .  157,5.11; 
Hair llattlng machine, L. F. Lannuy... . . . . .  , 151,615 
Harne bell liolder·, :-i .  Crol!.. 157,498 
Harrow, rotary, W . G .  Helld . . 157,512 
Harvester, G .  F()�ter . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  157,506 
Har\"ellter, C. W. LI.'I·alh'y. . . . . . . . .  151,471 
Hal'vester t"utt�r, 1:. Dutton. .157,5&1, lIii,591, 157,S<.r..l 
Harvester cutting apparatus, U. Dutton . . . . . . . . . .  157,5!!O 
HarYeE;ter rake, J. Barnes.. .. . . . . . . . . . . . . . . . . 151,567 

Ilarvester ])[t1l1ll11 holder, .J. ),1. Ho�elJro()k .. 15;,637 
Hay loader, J. "L Cozad. . . . . .  151,5S2 
Heater. feud wllter, T. !'Iiageo:. . . . . . . .  157,5'� 
Hcater, t1.at iron, .\dams & )IlllCt·. . . . . . . . . . . . . 157,46!l 
HeatIng-drllZu, )'1. Hutchinson. 157,00> 
Hor6e collar, W. Inlne. . . .  . .  . . . . . . . . . . . .  151.606 
HorseBhoe nalls, trtmming, E. W. Kelley .. 157,528, 157,52.J 
Horseshot� calk�, dlc for, Clarke & Chase . . . . , . . . . . . 157,494 
Ho�c, cxpnndillg" nozzlc for, W. Leggett . . . . . . . . . .  157,527 
Hose nozzle, W. C, 'ful'Ilo('k . 157,655 
,JR('k, Hf[lng, .J. TI. -"Yhittemore., . , ' 157,663 
,Joumal l)Ox roller, E. H. Hall. . . . . . . . . . . . . . . . 151,599 

J dtutifit �tutri,au. lJANUARY 9, 1875. 
Kettle bal�;;;

·
�I;�;,-��rlttou (r) ---6,163 

-
- SCHEDULEOF -PATENTFEE-S.-- - I  ores and apparatus for the practice of  the same, eallcd 

KUn, drying, E. Davee . . . . . .  . . . . . . . . . . .  157,558 On each Caveat . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  810 I "Wheeler's Process and Apparatus for the reduction of  
Kiln, ssfety tar, J. D .  Stanley. . . . .  . .  157,645 On ea.cb Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �;'i I Iron and other Ore." Dec. 11, 1874. 
Kulfe, bread, E. Heineman . . . . . . . .  . .  157,516 O n  flUng each appUeation for a Patent (17 yeara) . . . . ..  l;'i . �,157.-T. Head, Capetown, Beverly township, Wentwortll 
Ladder, step, O . ll .  Sweet, . . .  , '  . .  151,556 On i6sulng each original Patent.. . . . . .  8�O county, Onto Improvements on a machine for digging 
Lamp, car, J. !'II. A. Dew . .  , . ,  . . . .  , . .  157,500 On appeal to Examlners·ln·Chlef. . . .810 potatocs, callcd ,. Heati's Potato Digger."  Dec, 11, 

Lamp chimney, T. W. Parker. . . . . . . . . . . . . .  . .  . .  157,538 On appeal t o  Commissioner o f  Patents. .  ..'20 18i4. 
Lamp reflector, strect, C. Robinson . . .  ,. . . .  157,461 On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 4,158.-E. A. Smalley, Hyde Park, Lamoille county, Vt., 
Lamp safety extinguisher, G. F. Edholm. . . .  157,503 On flUng a Disclaimer . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. no U. S., aSSignee of J, )'. Reed, North Walcot, Lamoille 
LanttJrn, police, J. Sheedy .. " , . . . .  , . . . .  , . ,  . . . .  , . 157,641 On an appllcat[on for Design (SX- years) . . . . . . . . . . . . .  $10 county, and T. 0, Andrns, same place. Improvemen1� 
Lathe, W. G. Moore.. .. . . . . . . . . . . . . . . . . .  157,627 On appllcatlon for DesIgn (7 years) . . . . . . . . .  ..Sl;'i on reIn holders, clllled "The Vermont Rein Holti"r." 
Leather, presenlng, J. H. Goard . . . . . . .  . 157,597 On application for Design (14 years) . . . . . . . . . . . . . ... .  ,�;!� Dec. 11, 1874. 
Leather, whitening and buffing, J, E. Fisk . . . . . .  , 157,442 4,159.-G. Barelay and J. Kennetiy, Oshawa, Ontario 
Leather pebbling machine, P. O'Brien. .  1.'l7,6S2 CANADIAN PATENTS. county, Ont. Improvements on horse hay rakes,eall<'ll 
Lock, master key, T. SIn.lght... . .  . 157,&lS . 

LIST OF PATENTS GRANTED IN" CANADA, "The Oshawa Self. DumpIng Horse Hake No. 2 . "  D{'c. 
Lubricator, W. Durnett, 151,578 DECEMBER 3 to DECEMBER 11, 1874, 

11, 1814. 
Mashing machine, Kossuth & Herold . .  151,613 4,160.-W. H. Page nurl S. Mowry, GZ'eenyllle, New Lon· 
Match'safe, H. H. :i>IeCurney. .  . . 157,531 

4,1Z2.-J. D .  McCune and R .  AI. Wanzer, Hamllton,Ont. 
don county, Conn., U .  S., assIgnees of G. C, Setchell, 

lo[atch splints, making, H. Wright.. 157,665 Improvements In npparatusfol' saud molding for metal 
same place. Improvements on houae and garden trel· 

Meat, preservIng, J. F .  Gyle6. . .. 157,446 Uses, called · 'Setchell's TrellI8." Dec. n, I8i4. 
Meta!, antl.frlctlon, J. K. Guile . . .  157,5O!l castings, called "!'IlcCune's !\folding !'IIachlne." Dec. 4,\61.-11. H. lvell, :i>fontrelll, P. Q., assIgnee of W. Dur. 
Metal seams, formlng, )I. !'I1. Camp.. 157,i92 3, 1874. IIngame, E:\eter, Rockingham couuty, :N. II., LT . � .  
Metalllc bars, upsetting, T .  Harding.. 157,512 4,123.-J. !\:todel",nd, Ypsilanti, Washtenaw county,Mlch., Improvements on steam drums, called " ll\U'lIngame'� 
)Iowlng machine, R. Dutton . . . . . . . . . . . . . . . . . . .  157,589 

U .  S . ,  assignee of A. ;McNlcol, same place. Improve· Steam Connection or Drum." Dcc. 11 , 1874. 
Nailing machine, box, E. Beard . . . .  . . .  157,568 I ments on cements for rendering leather waterproof, 4,162.-W. H. CurUs and R. Monls, Buchanan, l lerrieu 
Neck and face protector, A. Schwarz . . . 157,640 I called "The )lc!'Oleol Cement." Dec. 3, 18i4. county, ::\I1eh. ,  Ii .  S. Improvcments on carpet �tretch 
Neck tIe, A. Komp. . . . . . . . . .  157,612 , 1,124.-C. H. HaskIns, MUwaukee, Mllwaukfle county, erB, called "Thc Exce!�ior Carpet Stretcher." Der . l l ,  
Neck tJe plate, M. Drennan. 157,5O".! WIs., U .  S. , andZ.  G. Simmons, Ken06ha, Kenoeh", 1874. 
Needles, po[nting leather, S . .  Klnglll!l.n.. 157,451 eounty, Wis., U . � . Impro\'emenh on duplex tele· 4,163.-r'. McGuire, Toronto, Ont. Improvements on 
Nozzlc, exhaust, T. Shaw. . .  , 1.'17,548 graph, called " Hnskln's Duplex Telegraph." Dec. 3, boncr fceders, called ' 'McGuire's Combination Vertical 
Nozzle for 1108e, expanding, , .... .  Leggett. 157,527 18i4. Low Prcssure Boller Feeder and -"'-ater Indicator." 
Nozz!e, vat'lable, W. Leggett... . . . . . . . . . . . . . .  . .  157,526 4,125.-J. L. Rmitb, Tot'onto, 1'. Q. First extcZlslun of Dce. 11, 181-1. 
Nut jock, W. S. Robert.6. .  . .  . . .  157,636 No. 825, clilled "Rmlth'lI Comhination Roadway." Dec. 4,164.-J. P. Taylor, Ellzabethtown,Cnl·tcrcounty,'fonn.,  
Nut cutting and punChing dle,J. R. Blakeslee . . . .  151,57\ 3, 1874. F. S. Improvements on battery gun, called " Taylor's 
Nut making machIne die, J. R. makeslee. " . . .  151,57'� 4,12G.-J. L. Smith, 'fOl'onto, P. Q. Second extension of American Flcld Piece." Dec, 11, 1874. 
Oakum, makIng, J, R, Blaney. . . . . .  . . .  157,57:-1 No. 825, called "Smlth'lI Comb!natlon UOlltiway. " Dee. 4,165.-J. WlIKon, Dover, )forrls county, N, J . ,  U. S 
Oll, "'pparatns for bunllng, G. M, Gearing 151,591; 8, 1814. Impl"o\-emenh on furnaces furrelluclnglron ores,caltell 
Packing, pIston, Wright & Sclmeblc, . . . .  . 157,600 I,l27.-J. Treat, Bo�t.on,Su1folk county, Mass., U ,  t:i. 1m. "Wtlson's Ore Furnace."  Dec. 11, II1'J. 
Palntand paint oU, J. M. Merrymon, .. , . ,  . 157,624 provement In buckles for Bupporting stockingll, etc., 
Paper, ruling, H .  D, Cone, . 151,495 called "The Trent Stocking Bucklc." Dec. 3, 1874 . 
Pajler ruling machlnc, D, )Iort[mer . . . . . . .  151,629 4,128.-G, Rackham, Charlottetown, Queen'H county, 
Peat comprc�sll1g machIne, D. Townsem\ . .  157,466 Pl'lnce Edward's Island. Improvement!; In potato dlg-
Peg cutter, H .  M, Buell , . .  151,490 ger6, called "Ra,ckham's Potato Digger."  Dec. 3. 1874. 
PCIl, drawing, }<;. Dagllln. . . . . . . .  157,584 4,129.-S. B. CastJe,Syraense, Onondaga countr, N. Y . ,  

Pen holder, P. D. TIlchards, 15;,54-1 1'. S. ImprovementB on ele\·ator6,called "Castlc'�Im· 
I'hotogl'aph�, coloring enameled, .J. (Jurney .. 15, ,510 pro"ed Elcvator." Dec. 3, 1874. 
Photomcter, jet, T. C, Hopper. 157,411 4,100.-D. Hensllaw, B08tOU, Mass., U. IS. Improvemenh 
P!peclbow, G, W. Uowcll 157,449 1  on !lujlerheutcr�, called "The Henshaw !;operhellter." 
Plpetongs,J. D. Dav[�.. . 157,4·11 I Dec. 3, lR7·1. 
Planc, block, (;. Bridges.. . 157, 438 :  ·1,131 .-0. Y.  Fiori!. and , J .  B. HOSII' I Ma(H�on, IndIana 
Phntcr, corn, A. Heat·st . . . .  151,600,157,601 I t'. :-;. IUlprovemellts on sadd[etrces, ea1!c(l '·Flora's, 
Plow,l". P>irkcr. . . .  157,53'J ! Euz'eka Saddlctree." Dec. 3, 1814. 
Plow, C. C. Strong . . .  151,4&1 : 1,13�.-H. S. Parmelce. )few Haven, :Xew Haven couuty, 
Pres8, cotton, E. �, Wahon.. . . . . . . . . . . . .  151,558 ' Conn., F. 8. Improvcmcnts on automatic ftl'e cxtln· 
Press, 'hay and cotton, J. X. Bcthune. .  . 157,436 ' guisllcl"�, eall{'(\ "Pat'mclee's }'Ire l':xtlnpllsher. ·' Hec. 
Printing press, 1'. Nlel . . . .  , . . .  157,459 ' 3, Hm. 
Printing press, Journal bearIng, E. GallIe . 157,5C7 : ."J,I38.-W. H. �'oye, Portlanti, l:lImberland county, Me., 
PlItty, li .  W. Hattleld (r). 6,161 ! F. S. Improvements on blll and papez' tilers, called 
Railroad switch slg-mll,  H. COlll\1d. 15.,496 ";roye'� Bill Holder and PRper File." Dec. 3, 1814. 
Rake, lawn, G. R. Drlnekel·ltolf". lJ'. I:W 1,131.-B. Levy, Xew York city, U. S. Improvements on 
Register, distance allli hre, llre�chcr and moth . 1;;, ,5R' combIned o\"et'conts and carriage rohcs, called "Levy's 
Rooftng, lifting molten, J. Pen') . .  157,4{iO CombIned O\'{'rcoat an(1 Carrlagc nobc." Dec. 3, 1874. 
Sasll fastener, C. Klnncy. 157,552 4,1:i'i.-W. Inglis, Bol1 OIl , Lancllster county, Eng., and J .  
Satchels, handlc and IItrap loop for, )'1. Sch 11·('rln. 157,482 Inglis, )'Ionlrcal, P. �. Improvemcnts on the conlltruc-
Saw handle, W. J. Rl'agan . . . . . . . . . , . . . . .  157, !;;H lion of \"e��cls uscd for floating elevators, and on the 
Saw tooth setting rnaclllnc, Heum.clt and BCY(�I . . .  157,517 al"rallgement of tbe 8CZ'ew propeller6 ueed In the 
Separator, ore, B. F. Day . . .  , . . .  157,4!l9 �ame. cn1!," I " Improved Floating- Ufliln Elc\·atol"." Dcc. 
Sewing machIne ruftlcz', F. Slc,'crs 157,�62 3, 18,4. 
SewIng machine runner, S. l(ah11. J,"'.5!l� 1,136.-S. D. Kcenc,PZ"<)\"itiellcc, Pro\'itlenc(� county,R.I., 
Sewing machlnc tuck m<ll'ker, .\. :';t(,W<I)"(I . . 157,6W l'. :': . Illlllrovcments on a m!l.cillne for cleaniug COttO)I, 
Shade hohlcr, J. W, LYOll. 157,455 · t:a]lcd " K('{'ne'� Cotton Clcaning muchlll('." Dcc. 3, 
Shaft tug, J, W. Church . . .  , . . . .  151,493 : ·t8'7t. 
S11oc, J. C, Tebbetts... . . .  157,465 1,137.-.J. Jlilworth and J. C. Hodgln�, Toronto, p, Q. 
�hutter, ftre proof, W. W. PCI"kln�.. 157, ,179 Exten!!llon Ilf XO. 171,called ('Dilworth & Hodgln�' Con· 
:;hutter, mctalllc, "F. }'. Flctchcl·. 157,,,[;", ' den�llIg-anti Heating .\pparMus for HIgh Preswrc t'tcam 
Shuttel', mctaUlc, L. X. :-\leck. 15.,463 1 I>:ng!ne�. " Dec. 5, IS'2. 
Shutter worker, utc., W. E. WII�hhu1"ll . .. 157,6.'>'I ! 4,t3R.-J. B. Baldwin, Toronlo, P. Q. Improvement In 
Siphon, E. T. JenkIns 157,4;4 1 hot wnteZ"re�ervo!rsfor �toves, {'ailed "Baldw[n'� Pllt· 
Sklrt snpPol'wr, C. "\. Grl�\\'oltl.. . 157,H5 ent E\-anoralor." Dec. n, 11174. 
Sled, child's, A .  SdlOcnhut . .  151,r;;W 1, 13!l.-I. P. )(crwln, Syracuse, Onond",ga county, N. Y . ,  
Snow, machine for melting, C .  G.  Wat('rhnry. .  15',.;5!1 , ,'.  S .  Improvements in drain pipe molding lllachlnell, 
Soltier[ng machlnc, W. D. Brookll.. 151,5,5 ! called · ' .\\cnrin'lI Impro"ed Tile !'Iiachinc. " Dec. l:cl, 
Splndlestcp, J. lllrkcnhcad. .  . .  157,1S7 , 1'174. 
i'prlng-, door, A. Anderson. .  l:n.5fi5 'I,HO.-l>. !'Ilortimcr, Ottawa, Carleton CQlmty,Ont. 1m· 
Squllres, hardening thc bladc� of, L. B;llley. . .  . .  157.566 provcments In tile art of ruling paper. clilled "),101"11· 
Stonc, artiticlal, Hall anti Sall�bury 157,511 mer's Hnling !'Ifachlne." Dec, 10, 18i4. 
Stove, gas, Burnham lind Taltc . . .  . .  . . .  157,491 i 4,14I.-E, W. Leavens, Boston, 8u1folk county, Mass., 
Strnw cutter, W. Boyce . , . . . . . . .  . " . .  157,488 1  U . S. Improvemcntsln car waslters or  sash brnshcs, 

Back Paec • • • • • •  $1.00 a line. 
Inside Page . .. . .. .. ..  ,..� cents a line. 

Engravings may head advertisements at Ole same rate 
per line, uy mea81.lremellt, tU tM lettef' pre89. Adve'r
tisementa must be received at publication ofJ/N: all 
early as Friday morning to appror in ne;rt issue, 

EMPLOYMENT. 
H1R�iits�,'!:?d a.fli��ig,sl

a
::���oiD�

h
f ;I��l���n�t: 

terms and fllrul�1i �ueh advertlslulo:" facIlltics that no man 
necd make less than $20) per mont.h and all cxpcnses-Zlo 
mattcr whether lie eyer can,'a8sed before or uot. Address 
Dr. 0 PHELPS BROWN, No. 21 Grand St.rcet, ,Jers,,"y ��!fJ'. N. J . ,  and full particulars will be sent by returu 

-----

R E ESE'S AOJUSTABLE STENC IL  LETTERS 

WANTED-A SECOND H.\ND TWO HORSE 
Power Portablc Baxter Steam EngIne and Bollel', 

cowillete; alao, a Steam Pump, to elevate water 100 fe.et. �l:�?:f�) !1:�l�rl�M.����:i'����IA�a���S ��\�W�� ����� 
F. C., p, O. Box 511., Ncw York. 

Stump extractor, E. )'l!nkler.. ., .. 157,538 called "Leavens' Car "'·asher." Dec. 10, 1874. 
Sngar, making cube, W. H. Elmcnhol'st, . . . .  157,594 1 1,142.-W, E. Calhoun, St. John, New BrunswiCk, 1m· nr Iron 
Table, exte!U:llon, Langc lind Kunze . . . .  157,525 i provcments on corn shcllerH, called "C",lhoun's Corn Boilers,&c. 
Tables, slide for extension, S. St!1w{'1l . .  . . . .  15;,483 Sheller."  Dec. 10, 11174. 
Tclcgraph, duplex, G. D'lnfrevl1Ie 157, 169 4,143.-(;. Skinner, Waterloo, Shettord county, P. Q. hn· 
Tether, M. A.  !'IIcAfee " ' . .  , . . . . .  157,530 provements on drum beaters, eancd " Sklnner's Drum 
Thcrmometer, regist.ering, J. V. Raymond, . . . .  157,683 Heater." Dec, 10, 1874. 
Toreh, electrical, J. K. SilUjl�on, (1')...  6,167 4,14-1.-J. Kaiser, York township, York county, Onto 1m· 
Trunks, etc., catch for, H. C. Hunt . .  . .  . . . . .  157,5W provements In g:raln or corn crushing and spice mill, 
Tube skclps, bending, S. 1', ::\1. Taskc!·. • .. 157,653 called "Kslser's Improyed GraIn or Corn Crusher and 
Tubes, makIng metal, S. P. )1. Taskcr. .. . . . . .  15'i,654. SpIce Mill." Dec. 10, 1374. 
Valve, stop, W . .'Itorgenstern. . .  . .  157,628 .1,145.-0. S .  Hosmer, Boston, Suft"olk cOUllty,Mas8., IT .S. 
Valve, sliding stem, J. Stone. . . . .  157,55t Improvements on machines fordarn[ng8tocklng�,calle(] 
Vehlele �pring, R. W. Ware. .  . . . . . . . . . . . .  157,656 " H06mer's Darn[ng MachIne." Dee, 10, 18i4. 
Vehicle side bar and IIprlng connection, E. Soper. 157,551 4,146,-T. Johnson, Brooklyn, Klng6 connty, N. Y., U. S. 
Ventilator, F .  Brenzlnger, (r) 6,160 Improvements In ball casters, called "Job Johnson'� 
Ventilator, R. Hough . . . .  157,-t47 Universal Caster." Dec, 10. 1874. 
Vise, Hunt and Fou!ke.. . 157,450 4,H7 .-Il. B. Stockwell and E, L, Megil!, Brooklyn,Klng� 
Wag-on running gear, W. H. SlmmauH 157,&12 county, X. y" V. S. IUlprovements Oil fulminate gas 
Wushlug machine, A. H. Calkln� . . . . .  157,579 lighters, called "Thc �tockwcn Sclf·LlghtlngGas Burn· 
Wash!ng machlne, p, C, WnUamson . . . .  157,661 cr." Dec. 10, 1874. 
Wnshlng machIne , boller, F. M. Coombll . . . . . . . . .  157,581 4,1I8.-G. Desgeorges, Montrcal, P. Q. Improvements on 
Water metel', HUntington and Hempstead. .  157.472 apparatus for the storage and transportation of petrole· 
Water metez', Swartz, r.JlOdes, and Taylor . . . . . . . .  157,652 ' 

urn,"  ealled " Le Uesen'o[r inexploslble."  Dec. 10, 
Water wheel gate�,balanclng, A. K. )taastleld . . .  157,529 . 1874. 
Wcll, petroleum, E . .'IlcC. Stcvcnson.. .. ... 157,648 : 4,149.-1'. Galbraith, Port Hope, Durham connty, Ont. 
W\mIO'VIH"reen, C. A. Wcrdcn. . . . . .  157,560 Improyed dcvice for holding or locking nuts or bolts, 

BX'l'EN:-\ION8 taL\XTED. 
OO,877.-Cn.UR.-P. J. Hardy. 
3O,!lOO.-Vy,;o.(1.'lLAn!:D H.\"I'. - '''. F. II"UIJUl'fOll. 

callcd " Galbraith's Lock :Sut Bolt." Dec. 10, 1874. 
'1,150.-Wm. Haal"mann, llerlln, PrussIa. Improvements 

on the artificial manufacture of the yan11lln (aroma of 
the ynnllla) from the conlferin, or the cambial juIce of 
the coniferro containing conifcrlll, 01" from an extract of 
all those pal·ts of the conlfcrre wlilch contaIn conlfel"ln, 

DESIGNS 1'.\'l'EN'fED. called "D. W. llaarmann't; Artlftcllll )lllnllfactul"c of 

I YanilUn." Dec. 10, 187'1. 
1,\l14.-Du'r'rON CARD.-U . l'. Flinner, Brooklyn, N .  y, 4,15L-J. J. Hlggln!>, New York elty, l; �. Impro\'c-
7,\lI5.-THER)IOMBTEB HACK.-G. Gano, Clnclnn",U, OhIo, mente on umbrella runncrs, called "HiggIns' Automatic 
7,OI6.-STEAlI ENOINE.-A. Klpp, Jr., SIng Sing, N. Y. Pmbrelln Huuucr." JJee. 10, H,,4, 
7,911.-:.IIRRoR FBAlIE, ETC.-G. Lowe, Phlladelph[a, Pa. 4 ,152.-William �tllft"ord, Montreal, P. Q . . Improvements 
7,918.-POCKET BOOK LOCK.-D.M.Readet al., N. Y. city. ' on Iron harrow� and cnlth'ators, called ' 'B-ta1ford's HIII"-
7,919.-CLOCK DIALs,-G. Gano, Cincinnati, Ohio. I"OW and Culth·ator." Dec. 10, 1874. 
7,920.-TnIMMINo�,-U. H, Prindle, Philadelphia, Pa. 1,153.-l" . MarHh, )\"ortitaUlpton, Hampsblre county,MlIss. ,  
7,92I .-("ll lLl>·;; i-!LED.-�\. Schoenltut, PhUadelpbla, P:I. U. S. Impro\'em�nts on l'otary steam engln"�, clIlIed 

"!'II"'l"�l1's Rotaz,y Stcam Engine." Dec. 11 , 1814. 

'nUDE MAHKB Ht<:GI�'l'Io:RE}), 

2,100.-MATCIlEs.-Eur[y & Lane, 'New York city. 
2,101.-HAIR TONIC.-n. A. Kalel', New York clt\·. 
2,1()3,-WINE,-KelleY'H Island Company, Ohio . . 
2,l09,-GLOVEs.-Llnnemann & Co., New York city. 
2, 1l0,-U�lBBELLAS, E1'c,-T . �Ul1er, New YOl'k city. 
2,1l1.-SAFEs, ETC.-J . W, Norris, Canto�, OhIo. 
2,U2.-LAt'NDBY GLOss,-G.A.Bil�sett,Washington, D.C 

,I, 15f.-G. BarclllY and J .  Kennedy,Oshawll,Ontarlo eoun· 
ty, Ont. Illlprovements Oil horse hay l'akes, caned 
• 'The Oshawa Self·Dumplng Hor6e Rake No. 1." Dec. 
11, 187-1. 

4,155.-J. TesseyruB.n and P. Smith, Dayton, Montgomery 
county, 0., U. S, Improvements on valve geal', called 
. ,  Tesseyman'e Valve Gcar." Dec, 11, 18U. 

4,156.-N. W .  Wheeler, New York city, 1;. S. Improve· 

ment on the art or process of reducing Iron or otber 

. BLAKE'S PArENT · 
Stone and Ore Breaker 
Crusbe6 all hard and brittle substances to 
aoy required 81ze. Also, any kInd of 
STONE tor ROADS and for CONCRETE, &c. 

Addres6 BLAKE CRUSHER CO., 
New Haven, Conn. 

LE COUNT'S PATENT LATHE DOGS, 
both Steel and Iron; Iron and Steel Clamps, Expand· 

Ing Mandrels, &c. Sold at wholesa!e prIces during the 
hard times. Scnd for Illustrated List to 

C, W. LE COUNT, 
South Norwalk, Conn 

. �------ -

EAGLE F O O T  LATHES,  l!�mall EngIne Lat.he@, Hand Planers for 
metal-Sl1de Rests, Circular and Foot 
Scroll saws-all ot the neatest design and 
snperlor finish. Our catalogue deserlbe� 
every tool necessary to tit out the Art[zan 
or Amateur, at! well a� the Boys for the , HolldR.ys. 

W!'II. L. CHASE & CO., 
95 & 97 L[berty St., New York. 

PERI-'ECT 

N EWSPAPER FILE. 
,·--:0:--

The Koch Patent File, for preserving newspapers, 
magazlne�, and jlamphlets, has been recently Improved 
and price reduced. Subllcrlbers to the SCIBNTIFI() A.ME_ 
RI()AN can be supplied for the low price of 11.50 by mall, 
or 11.25 at the office ot this papel', Hea\'y board slde6 ; 
Inscription, .. SCIENTIFIC AMERICAN,' In 101t. Ne
cessary for every one wbo wtsbe6 to preserve the paper. 

AddrC8-'l M U N N  & C O . ,  
Publishers " 8cmNTIFIC AMERICAN." 

© 1875 SCIENTIFIC AMERICAN, INC



JANUARY 9, 1875.] 
B O O K S  

ON 
Stealll and the 

Engine. ;.r A Select List, with prices, sent free to anyone furnishing hlB address. 
My new and en�u CATALOGUE OF PRACTICAL AND ���;'1�ri�r:'��'B adJr��:�' 8vo.-sent free to any one 

HENRY CAREY BAffin, 
INDU81'RlAL PUBLISHER, 

406 WALNUT STREET, �hlladeIPb1a. 
N. G. HOCK & CO., 

CONTRACTORS &; BUILDERS 
OF 

GAS AND WATER WORKS. 

TURBINE 

Water Wheels, 
More than four times as many of Jame. Lelfel's 1m· 

f���ge��u,�'�p���':: ::� any other kind. 24 ./:Ilzes made, ranging from 5", to 
�ea��Cht�m lurm�retio Ute��� 
Successful for every pur
poee. Large new pampblet, the ll.nest ever PUbllBhedd ����I�ngnn�60 1ll�:tlO��, Bent free to pantel! Inter-eBj�J\S��WEt� CO. Springfield, Ohio, & 109 Liberty St., New York City. 

(JeR COVERING FOR BOILERS AND PIPES saves TwentI-per Cent In Fuel. 
o R FELT, CEMENT. AND PAINT FOR 
ROOFS 1& the beet In tbe market. 
Asbestos Pelting 00. 

316-3� Front St •• N.Y. 

I I I Il ll�.J W H O U G 
I R O N  tffl.f7 4 MS & 6/ RfJ[[g S 

THE 'Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects Is called to our Improved Wrougbt-Iron Beame and Girders (pattented), In which the compound welds between the stem 

���a:'�8:i}�������i����::'�I�J:��II������na��ep�� pared to furnish all sizes at terms as favorable ae can be obtained elsewhere. For dellCrlptive lithograph address ��egie. _�!��a�_� Co., Union rron MUls, Plttsburgb,Pa. 
A_LOo[;E, ,,,·,,,,, ,i,,,,. �,"'l kit \.,'�utitul '."'1'1 ... 

G I " f  Il�c�ko''':t .. " .. '" '1""",,10 .. I""'uth •• ut tlO.t-l"'id at ·llor IO.'em,. IW d,srm'''!: PIC.lur�., J .. "ru,'Uo,,, and 
CQt.�logue, �O ,'�"t.. They nr. 11.",1" LllhJocal'"', 
Howe", Aut" .. ,,, VII\·." nord" Au;,.,.I" IlL''''''', 
Grotesque all,l C .. ",i" �-'gur�., "'e" in great ,'arldy, 

IThey eRn b. tr"",f��re(1 10 R"� artieie .0 II. to Iml-

Mlr ... J. t'i.,l�·T�;>\\,�ro::f;': f.(�:���; .... t, ��;!'�o:k�t.d. 
Now IS THE TIME TO SUBSORIBE 

FOR THE 

New York Weekly. 
THE 

BEST STORY AND SKETCH PAPER PUBLISHED. 

cmCULATION 360,000. 
Largest Circulation oj any Paper in the World 

Everybody Rea.d. it f Everybody Admires It f 
BEND THBEE DOLLAllS, 

and you wlll receWIl, for one year, tbe mOlt popular liter· ary paper In the world (po8taqe prepaid bU m), containing about 34 Complete Serial Storie .. 
1150 �hort Sketches of Love and AdYentare., 90 Poem8, :l00 Pleallast Parallraph., 6�� 3:XWll":�f8I::rcle", 

00 Splce"Box Contribution», 
Beb�:j(�';!l��ef�:tr��f��:,ey�����t ��� �� �� dl�!jorii�!��d .. e .. BOX Recipes and Medlcalsugges· tions, 

4�OO AO(lwel'8 to Corre8PGndentlJ, on Law, Love, L�OOar�::�?'ibtere8t, 52 Ladies' W ork.-box Articles, embracing advice about the Making and Cutting of DreSIleB, tbe selection of M���8i\>i:�;rlcal Item .. etc., etc., and a variety of other Interesting reading matter. 
SUlISCRIlIE FOR THE NEW YORE WEIIKLY 

AND YOU WILL BZ 
AMUSED, ENTERTAINED, INSTRUCTED. 

��fl;:�����r ig: :;�::�-;J8::: ��fo,::,�/-=:::s�eve 

Term. to Subscribenu 
One year-l copy {p08tage l one Month . . . . . . .  " . , 25 cts Jree) .. . . . . .  as Two . . , . . . . . . . . . .  50 CUI " 2 copleB . . . . . . .  , 5 Three " . . . . . . . . . . .  75 cts :: � : : : : : : : : :

: 
� Four " . . . . . . . .. .. 11.00 

Those Bending I2lJ for a Club Of Elgbt, all sent at one time, will be entitled to a Ninth Copy FREE. Gettere up of clubS can afterwardB add single coplea at 12.&1 eacb. rr Specimen copies can be seen at every post-oMce drug store, and news agency In the Union IN MAKING REMITTAli/OJ:S FOR SUBIIOBIPTIOXS, always procure a draft on New York, or a Po8t·OJll« Monell cw-��d IUeO:���y, ��I�7w�:��:�oii���=�tef�u�e 
��l��'tt�����:aW�)sn b:yeS�e����e:e� ;!r:�cf��h:n:O:J authorltles to be vlr(.ually an absolute protectlon against losses by majJ, ALL Postmasters are obliged to regls·..er letters whenever requested to do 60. In addressing to STREET & SIlITH, do not omit our Bo� 
�:�tt'i� l��b�o��t:ryt n��e��� ���!s:;��c

:'p�:Tfi: ery of letters. 
THE NEW YORK WEIIKL Y POSTAGE FREE 

J titutifit jtutdtau. 
THE 

TRADE ENGINE. -0-Jiolseless In operatlon-Perfcct Igf (!��k��l�hfp---all light parts 
Every Engine Indicated, and 

�:tva���:���:I��i�lfs�e tbe hlgh_ 
Warranted su�erlor to any ::'kef�rtable nglne In the 
Send for PrIce List and Circular. 

HERRMAN & HERCHEL
RODE M'F'G. CO., Dayton, Ohio. 

Ama,teur Workers in 

FANGY woons 
Can be SUfPlled with the following HARD and RARE 
:��Z�'la:getor���o;a��e,o�!;::: s.�s��O� Il§afl�� wood, Holly, Walnut, Mahogany, Ebony, Red and White Cedar, Bird's-eye Maple, &c. 

G. W. Read & Co., 
186 to � Lewis St., foot 5th & 6th Sh., E. R., N. Y, Ir Ordere by mall will have prompt and careful attenw tlon. Enclose stamp for Catalogue and Price-List. §.AVE YOUR BOILERS. SAVE FUEL. and Increase Steam! ca city of yoW' Boilers. se Thomas's Fluid Tann� o�oda to remove Scale. It !� In llarrels!500 lb. � Bble. 250 Ib,,� Bbls, 125 lb. ,price 

.u ",'nIb per lb., less than one tblrd price of other prepa_ 
n'�;,'�'ri�:en:e���rb��h�Ts �lls����it ��!�: M'f::UC:; Its cost In Fuel, and 20 times Its coat In Repairs of BolI_ 
!'�lc:�� g��&�U�t:!: r��lhall.::alnlYI� �f:����� oughly proven In hundreds 01 BOilers, Address orden to 

N. SPENCER THOMAS, Elmira, N. Y. 

TO TIlE AMOUNT OF TWO MILLION FIVE 
HUNDRED THOUSAND ARE TO DE DIs.. 
TRIBUTED, ON THE 27TH FEBRUARY, ny 
THE PUBLIC LIBRARY OF KENTUCKY, UPON 
THE OCCASION OF THEIR FIFI'H AND LAST 
CONCERT, 

Drawing Certain or Money Refunded, 

One Grand Cash Gift $250,000 
One Grand cuh Gift .. 100,000 
One Grand Cuh Gin .. '70,000 
One Grand Cuh Gift .. 50,000 
One Grand Calth Gift .. .. .. ..  26-,000 1) CaRh Gift., $20,000eaeh, 100,000 

10 Ca8h Gin., 14,000 eaeb, 1 4 0,000 
16 Cash Gifts, 10,OOO each, 1 60,000 
20 Ca8h Gins, 6,000 each, 100,000 
25 Cash GW_, 4,000 each, 100,000 
30 Cash Gifts, 3,000 each, 90,000 
50 Callh Gin., 2,000 each, 100,000 

100 Casb Gifts, 1,000 each, 100,000 
240 Cash Gin., 500 each, 120,000 
500 Cash Gifts, 100 eacb, 50,000 

19,000 Cuh Gins, 50 each, 950,000 

Whole Tickets 1M. Halves�. Tenth, or each Coupon, 15. Eleven Wbole Tickets, e:soo. 

STENCIL DIES Fo, onttlog bu.I .... Stencils all sizes. Also complete OUTJ'ITS for Clotbing StenCils and Ke�hecks, with which youllg men are making �:. '3p�Nc::;ri7 ::��v��rsf.�������::�Plee to 

Ladles at Home 
And Men who have other buslneas, wanted as agents. Novel F.laDs' J\leasant work, GOOD PAY. Bend S-cent 
V:���e,P�e!?��k. TOE 

GRAPHIO COIlPAXY, 89--41 

SELI"-OULTUBE. 
Sell-knowledge 18 the key to universal knowledge, and 

this 18 the key to the science of mind. THE PHRENOLOGI_ 
CAL JOURNAL, now In Ito 60th yolume, Is the chief expo
nentof Physiognomy, Physiology ,Ethnology ,P@ychology, 
and How to Read Character, Only IS a year; 11.50 for 
halt a year; new volume. Address S, n, WELLS, 389 
Broadway. New York. 

Barnell'- Fooi-PoWer-Ser-otl 
Sows& Lathe,-Theyare a WONII"",D"" D .all who see them run. More 

Address, with stamp, 
W, F, & J. S. BARNES, 

Rockford, Winnebago Co., Ill, 
-------- ---W k

At home, male or female, 83:l-pe-r or week, day and evening. No Capital, 
for all We send valuable packaa-e ot 

.roodl;t by mall, free. Address wlth ten 
cent return stamp, �I. YOUNG, 17S Greenwich St., N. Y. 

NEW YOUK STOltE, 45 CORTLA!\'DT ST, 
ADVERTISEHo:.! Spnd twenty-fi,'1! cents to G£O. P. ROWELL & CO., 41 Park Row, New York, for their Ptlmphlet Of ()ne hu',dre'l pafle�, containing Ihlls of 3,000 newspapers, and estimates showing cost of advertl�lng. 

, " ,  , " 2 • • • • • • • • • • • •  I " " , , " , " : :  :�: :.� :, ::.:: ... : 
• •  � . ', '. 0, • • • •  , '  

SOREW CHASEII.S, DRILL GAUOE. 
lO?r2� I:;lf6,0[8,C����suS,e�t ��t/� al¥, �,dIse��:�:tl�� 
In, Drill Gauge. tndtspE'nsabie to all who USE' Twist lJrtlls, 
�
e
8bmto��: &awrG��?iAN�!;j\����fl�lIba��t���IMZs��' 

BANKRUPT'S SALE OF HORIZONTAL 
and Vertical Steam Engines, Also new and second· aud Machinist's Tools. Send for clr�ular at THE YALE IRON WOHKS, New Havell, Conn. 

P A T E N T  

Planing &. Matching 
and Molding Machines, Gray and Wood's Planers, Selfoiling Saw Arbore, and other wood· workJng machinery S. A. WOOD'S MACHINE CO" 1 91 Liberty St N Y ' Send for Circulars, ew. 67 Sudbury si:, Boaton. 

A- �  MATEURS' FOOT & EN-GiNE-LATl!1fS� HI�est award at Frankl1n Institute Seml-Centen� 
¥'::\lfnX: sl:���: N��na�:����ulars. p, E. CHASE, No 

-F- -em SALE-At- -H�if Pric-;;-A--
De�m;;d Dlalntegratlng Mill ; haa been nsed only a8 a trial, and Is as good as new, APf'lY 10 

READ NG & HUNT, Wllkesbarre, Pa. 
LUDLOW VALVES. FRED. STONE & CO., 8 Park Place, New York 

Niagara Stewin Pump . 
CRAS, B, HARDICK, 

23 Adams St., Brooklyn, N. Y. 

W OOD.WORKING MACHINERY GEN· 
erally, sreClaltles, Woodworth Planers and Writ· ardson s Paten Im'rr0YCd Tenon :Machines. Central, corn�I1�1r:J�y �y"81:t�,rill��ARDSO:O; 

P . " ·I · I·: � ·I· COL D  RO L LED 
S HAFTING . 

The tart that thl� Shafting toM 75 per rrnt I!"trfl '( r 
�ih����u:e,tl:�e:d�r�lrrun�����e�����li��:f:c��g!:tI���: Wc are also the 80le manufacturers of the CELlClIRATlm COLLINS' PAT. COUPLING, and furniSh Pulleys, Hangers, 
;��YIg:tlt�: �ost approved SB'�e�:s r�lrlIGtH1ftM§� Ol! 

Try Street, 2nd and Srd Avenues, Pittsburgh, Pit W-;6t���� \!;�*�af�nJ.{T�t,oB�:t�� �%:�� by 
GEO. PLACE & CQ'l)21 Chambers street, N. Y. PIERCE & WHALING, Milwaukee, Wis. 

0- .� TI-S' SAFETY HOISTING 

Machinery. 

The 
totlnd! 

OTIS, BROS, &;; CO 
No. 348 BUOADWAY, NEW YORK, 

Toll.Gate ' Prize PictQre sent free ! An 
, Ingenious gem ! ;'10 objects Addres�,wl�h s�mp�. C._���_BU:ll'alo. N.Y 

$17 
$5 0 $ftO per day at home. Termsfree'-Addres� 

A WEEK to Male and Female Agents, In their !-< oiCi GKO. STINSON & Co, Portland, Me. 
locality, Costs NOTHING to try it. Particulars FREE. P. O. VICKERY . CO . •  Augu .... M'

: Socond Hand En[I'nDS and BOI'IDrs, ' SMALL MILLED MACHINE SCREWS made lJ IJ lJ 
to order, Samples add price list sent free. , of sll li:lndsand sizes, BOUGHT, SOLD & EXCHANGED 

CURTIS M'F'G Co .• Brattleboro, Vt. Large Bto����A¥ .. o� hK¥�·G.
SiftJdL�����cSt��

r:J�w York 
GLASS MOULDS, for Fruit Jars, Lamps, 

BottlCB,! Ink Stands,etc., made by H. BROOKE, 15 yeareCoR, WHITE and CENTltE STS., N, Y. For any-t� W:II.��!��s:r. Y1�;��':leo�I��I� �gul�bcge��' for 
IN VENTOHS. Send model or drawing ; Inclose stamp. 

AGENTS WANTED. Men or women. $�4 a week. Proof 
furnished. Busincss plea�anland honor_ able with no ri.;ks. A 16 p�ge circubr 
andValuable Sam'Olesfree.Jr� A postal
card which to �end your address 'Vrite at once to 

, NEW YORK;, 

. ANDREWS & BHO .. 
414 Water Street, New York, 

IRON BRIDGES-CJ,ARKE, REEVES & CO., PBCENIXVILLE BRIDGE WORKS. O:fl!.ce, 410 Wal· n����:rt�e�����lfa��aWo�kmanShIP_PhrenIX columnll-Use or double refined Iron. No welds. All work done on the premises, from ore to finwhed bridges. Illustrated Album mailed on receipt or 75 cents. 

MACHINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&�Afe����iI�����!J

S
c��I�:;eI�2tS

prrc�l,l!r.G, 
&c 

G E O R G E  P L A C E  & C O  . •  
121 Cbambcrs & lOS Reade Sts., N. Y. City 

Planing &. Matching. 
MOUldlnx, Re-sawlng and Tenoning Machines. Scroll 
jO'lls:"B. �t�E'J�i,�ds'6��I�a�������. Y. Send for Catalogue. { 118 Liberty St., N. y, City. 
NEW & IMPROVED PATTERNS.-MACiuNISTS' TOOLS-ail sizes-at low prices. 
E. GOULD, 9,-to 113 N. J.R. R.Ave., Ncwark,N,J, 

A-FORTtlNE ��:�nf;::--I�s�-�gW;frNII]� 
STENCIL AND STAMP WORKS, Baltimore, Md. 

--Munn &-Co.'sPatent Ollice8. 
Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY·EIgo'l YEARS' EIPER1ENOb. 
MORE PATENT8 have been secured through this agency, at bome and abroad, than through any other In 

the world. 
They employ as their assistants a corp� of the most ex

perienced men as examiners., specLllcation writere, and 
dra1l8mlln that can be found, many of whom have been sew 
ectad from the ranks of the Patent Office. 

81X'rV THOUSAND inventore have avalIM 
themselves of Munn &CO.'8 l!eryices in e;!':fWlining theIr In
ventions, and procuring their patenu. 

MUNN & CO" in connection with the publtcatIon of the 
SCIENTIFIC AMERICAN, continue to eXlltIllne invenlioll�, 
confer wlth inventors., prepare drawings, specificatiOns, nnll 
&l!8ignmenu,attend to llIing applications in thc Patent Offirt' 
paying the govrmment fees, and watch each ease step by 
step while pending before the examiner. This is don .. 
through their branch otlice,corner F and 7th Streel:!\ W�h
ington. They a.Jeo prepare and tile caveats, procure design 
pstents, trademarks, and reissues, attend to rejected CMt'S 
(prepared by the inventor or otber attorneys), procure copy
rights, attend to interferences, �ve written opinions on 
matu>re ofintrlngement, furnish copies of patents: in fact 
attend to every branch of pstent busln."ss both in this an,\ 
In foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germony, Russia, Prussia, Spain, Portugal, tho Briti�h 
Colonies, and all other countries where patenta al'!. 
granted. 

A special notice Ie made in the SCIE-o.'!'TII"IO AMY-RICAN or 

I all Im"cntions patented through this Agency, with the 
name and resIdence of the patentee. Patenu are often 
!\()]d, In Jtartor wholc, to pel'SOns attracted to the inventiou 
by IlUch notice, 

A pamphlet of110 pages, containing the law� and fnll di
rections for obtaining United States patents, also a circular 
pertainiDg exclusively to Foreign Patents, staUng cost for 
each country, time granted, etc., sent fNC. Address 

BlUNN &: CO., 
Puhllshers SCIENTIFIC AMERICAN, 

37 Park How, N. Y. 
BUNOO OJ"P'IcB-Corner F and 7th Street., 

Washington D C. 

© 1875 SCIENTIFIC AMERICAN, INC



30 J dentifie �tutricatl. 
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""do. -tt-elUent- , A  V ALUAHLE PATENT FOR 8ALE, 
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Back Page .. .. .. .. .. ..  - 81.09 a UDe. , For fUrther partlculsl'll, IIIddres6 W. REID, 126 Eie"enth 
Inldde Pn.lle .. .. .. .. .. .. ..  ,,:. ceDt. a liDe. , Street, Brooklyn , N. Y. 

Enara�inU8 may li«Id advertisement:::;,. the same ra::. i -A· LAw sUIT· A vOIDED, IS - -MON'EY MADE. per hne, by meaBUrtment, as t1w prt.tIS. .A  I Combined Matell1ng and Surfacing Machines, which l'crtiBements must be recetved at publication offl.ce /U ! do not InfMnge on J, P. "Woodbury 'll late Patent can be 
,arly '. nulay morni...,n to a.,."."n", in llextfmle had of J. o. CAMPBELL, 92 Flrllt Street, Loulndle, Ky . ....., .''V ¥¥-' • Send lor Circullllr and Prices. 
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C H A S E ' S  
Pipe- Cutting and Threading 

Machine. 

Todd &; Rafferty Machine Co. 
MANUFACTURERS OF 

T A N N A T E  O F  S O D A  
BOILER SCALE PREVENTIY1i: ... Joa. O. Roo�1UJ 4:; 
Co., Madillon, Ind. AgenclU :  R .  H. Lee, TItunllle Fa. ; 
Owenll, Lane &; Dyer Machine cO . .,t,.St. Louill. Mo. j ynilt' 
man &; Burrell, Little Fallq, N, I.;  Warden. MCLelland 
&; Co·

h
Clnc1nnatl, 0 . ;  H, H. Harrison, NaShville, Tenn. ;  

��I��n,��:16r�a�ria.�L�
n
l��\�'y �'h'J ,�i s�

u
8i� 

St.,B'more, Md, ;Babcoct: &; WlIcox.ooCortllllndtSt.:N.Y. 

DAMPER B E  S T ANn LEVER 
REGULATORS GAGE COCKS. 
MURRILL & KEIZER. 44 Holliday St •• Billt. 

mON PL ANEBS, 
ENGINE LATHES ..... DRILLlt1 .• tc. Send for PrIce Lilt. 

NEW HAVJ!<N MAnUFACTURING CO., New Ha"'f'en, CODD. 

S A W S  
A 11100\ A 
W Gold W 

8100.09 GOLD PREMIUM and Flnt PRIZE SILVER MEDAL, fo 
the BEST CIRCULAR SAW, at the Great National Industrial Expoilitlon, beld 
at Cincinnati. 18'l'4,!after two sepa.rate contcqt6, occupying Ill:: daYII. AIIIO, the FIRST 
PREMIUM SILVER MEDAL for the BEST GROSS-CUT SAWS was 
awarded to 

S A W S  
EMERSON. FORD & CO . •  

B E A  V E R  FA L L S, P A. 

17"' Send for PRICE LIST 01 their DAMASCUS TEMPERED SAWS, and Circular containing full partlcu_ 
Ian of the great oontut. 

H O M E  
SEWDI'G MAOIID'fE 

HARTFORD 
STEAM BOILER 

Inspection &; Insurance 
COMPANY. 

W. B. FLutKUN, v. P't. J. M. AUaN, Prea't 
J, B, Ftna, s� 

B A R T F O lt D ,  C O N N .  

ImDroved Foot Lathes. 
Smlllil Erurlne Lathes, Small Gellr 
Cuttel'l!, Efand Planel'll for metal,JJall 
Turnlniil' MlIIChlnes, Slide ReStlih'OO' 
Scroll Saws tor light and eavy 
work,Small Power Scroll Saws, Foot , 
Clreular Saw Machines. The very oe�t, Many readers of this paper have one of them. . CatalogneBfree. t'I . H  llALDWIN, Laconia N H . � Just thQ articles for Artiliansor .A.mateur6, ' : 

WE are reorganizing our Agencies In various parts of -C,-HENRY-HALL &; CO - al CortLimdtS-i-W-Y'-CI-,--the United Statell, and are prepared to furnlllh Fll1!t ., ., • • y. : 
Clsss MlWhlnel to Agents, Inallsectlon6 where weare not 

THE PULSOMETER ' reprellented, on "ery favorable termll, . 
We 1n,1te correlipoDlience from experienced Agents: . . 

Alllo!rom Inexperienced p",rtles wishing toengage In anfe I 
• 

and prolltablebu.llinelll, The well· known repu_.tlon and I The limple6t, mOlt durable and effective : 
excellence of the " Home" IlIa6ut!iclentguarantee of lIue- I BTIC.,\.)( Pll"Kl' now In Ulle, Will pump gritty : 
('eRslul competition with otherm&(lhlnes. Address,JOHN_ or muddy water without wear or Injury to I �ON, CLARK & CO., at either of the following otnces: I Its partll. It cannot getoutol order. �4 WalJlrlnpon St., BOIIton, Ma.lJ. I I 

:' Broadway, New York. B r ll u c h D e p o t li l  I 3 PenD A "'f'eDae .. Plttllbu!'8"b, Pa. 11 Pemberton Squ re B t M 41 State St. 1 (JhlCIlIl'O, Ill. 1327 Market St .. P�II&o.ef�hY:" Pau
e

-::1 South F fib St., St. Lout., Mo. 59 Welle St. Chicago. Ill. 

1 8 7 5. 
THE MOST 

POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

, �NEW VOLU:\IE of this wldely.cil'(:ulatl'u and IIplendidly illURtnted paper commencell on the fourth 01 , Januar;;,--, It is publifilhed WEEKLY, nnll every Dumber contains sixteen pages of u!o!c!ul iuformatlon, aUll � a large uuwber of original ellgraYing� of nl'W jm'entions and discoveries. 
REPRESENTING Engiueering \York�, Steam ?-lacbinery, New Inventionll, Noveltie� in Mecha-nics, 

Manllfadurt·�, CbeJllj�trr. I'lwtogl'uplly, Ar�lliwcture, Agriculture, Horticulture, Science a.nd Art. 
The folloll'illg' ej��';t"" in all parts of tile world are patrons of tbe 8CLENT.l�'IC ..fMERCCAN, and 

it enjoys th,: wiue�t dl" 'nlation of a.ny weekly ncwsplllper of the kiDd, 
MJ<:CH.-\'NI(�S liml in the SCIENTIFIC AMERICAN the latest and most valuable information concerning 

their Yllrions 'l'Jv,.DE�, und details of all the Jatest and best improvementa inMAcmNEBY, TOOLS, .um PBOCEMES ; 
togetht'r with FlUch u"cflll kllowledge as will tend to dignify their occupllltionll and lighten their laoorll. 

INVENTORS timl in the ScU;S'l'IFIC AMElUCAN aJ..i neceSSl!lory instructiollll how to secure LETTI:B8-PA'I"F.NT 
for their illvention� ; aLBo cxcellent iUtUl.Talio1>� anl\ dCReriptions of tbe best inveDtions made in tbis conn try 
and in Europe ; likewise an OFFICIAL LIsT of all Patents granted weekly at Wasbington, with numerous explana
tory notcfl ; II.lso, lliso.:ussions of quulimu concernin� the PATENT Laws of the United States, reports of trials 
ill court. ek. 

MASUFACTURERS find in the SCU-;NTU'IC AMERICAN illustrated articlell descriptive of the most 
recentl�· inYI'nted maehines uscd in variou!! l1WJlTfj"aC!U/'l1lg optTuti'ml, the different procelses being lucidly 
Ilescrihed ; aiR", practkal recipes of mucb value to UllI.nuial·turers, llI"'ehinists, and the household, 

:t;N(a:XEERS :litHl in tbo SCIl!:NTU'W AM_UnCAN ..-ahllllble deseriptioDs of all the best inventions 
connccted with 8l"Jo:A'ol, RULIWAD, ],lARINE, and l'tlICCHA�R:'\L EN(;lN�;ERING ; togethcr with .. iUth!ul record of 
the progress of science iu aU tbese ll"'pal'tmcnts, but.b at home aud abroad. 

CHEMISTS find ill til(' SCIENTU'm AMEltll'::,-\N Iletails of rcccnt discovcries m&de in CHEM.lSTRY, add 
articles on the appli,,,,tioll of tilat IIl:iclice to aJ.I the lJISehl1 Art�.· 

AGRICULTURISTS find in the SCIENTU'IC Al'IIElnCAX en�l'1Iovings and descriptions of the best aDlI 
most approved }'ARlI IMPLl-.:)fJo:�T!! ; a.l�(). original and well sc1edcd artlClcs on matters relating to Floriculture ; 
great care being takcn to fUl'nish the latc!!t and besllllu.IItrations of all ncw Ornamental Planta, for the house, 
lawn. or gardell, This featurll ha� been adopted duriug tbc put ytlar with great success. 

ALL CLASSE1'; 01<' JtEADJo�RS find in the OOIENTIFIC AMERICAN a popular ruum<!: ofaJ.l the best 
scientific information of the day ;' anlI i.t is the aim of the publilhers to prcsent it in an attractivc form. avoid· 
iag as llIuchas I>OHsiblc abstru!!e tel'ms. To cver), intelligent miDd, tbis journal affords a constant lIupply 01 
instructive reading', 

REi\IEM.HJ<.:K the SCIl!."'N'l'IFIC AMERICA"N iR a WEEKLY PAPER, and every number containll as mnch 
information as most publication!! that are issued Dlonthly. The ScIENTlJI'lC .Mi:J:RICAN Ibould ha.w 110 plaC!" ill 
eycryFaruily, Library, Study, Office,and Counting Room : in every Reading Room, Collcge, Academy, or SelIOO!. 

A year's numbers contain 832 pages and S&vERAL HUNDRED ENGRAVINGS. Thousands of volumes &re prfl. 
lIerved for binding and refercnce, The practical reoolpt!! are well worth ten times the subllcription price. AR 
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