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IMPROVED GEAR CUTTING ATTACHMENT FOR LATHES. I it intermediate between the pquirrel and rat. This creature / Sity of this little creature that I wish to rall att€ntion. 

Not long ago we illolstra'ed an ingenious work hold6r for builds its nest in the woods, som6times on the ground, more To make my stery luttlligib 1', I would first state that I am 

lathes, the d"vicb of Mr. William P. Hopkins, of Lawrence, frequently in the lower branches of treell. Theyaccumulate partial owner of some proptlty ou the Orej1;on coast, on 

Mlt.ss. The same inventor bas which a saw mill had been plac.d, 

also produced another attach. 
ment for the ssme machine, the 
object of whicll is to cut gfars. 
Tile work is operated upon by a 
cutter turning upon the crnters 
of the lathe, and is held and gov. 
erned by the means represented 
in the illustrations'and described 
below. 

A is the arbor box, in which 
freely turns a hollow spindle, B. 
Through the latter passes a tao 
pered arbor, C. on the upper 
and larger extremity of whirh 
the gear wheel to be fUt is se· 
cured. Fastened to the hollow 
spindle by m. ans of a se t screw, 
and Lence rotating with it, is 
the index pulley, D. Attached 
to the arbor box is an arm in a 
slot, in which travels an index 
point, E, connected with a suit. 
able pprirg, which holds its ex. 
tremity in any of the orifices on 
the pulley, D, to which it may 
be adjusted. Several rows of 
different nUlL bers of these aper. 
tures Bround the pulley, D, pro. 
vide varioud graduations; and 
from the pointer, E, traveling 
fratly along its slot, it may be 
rtadily placed over any desired 
row. When one groove or space 
is cut in the work, the pointer is 
lifted from the orifice, alJd the 
pulley turned, carrying with it 
the arbor spindle aDd Its attach. 
ments until he next ho!e II! mtt 
snd entered by tbe iLdex poiLt. 
The num ber of bol, s In each 
row is marked upou the face of 
the slid d clB�p, F, dir.ctly over 
each seri.s of apertures. The 
clasp flid�s Entin ly around the 
circumit-'rence of the index pul. 
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but which, owing to varbus 
caUfes, has neVH been in opera· 
tion. On tuis property was a 
dwelling house for the handa. ill 
wLicb, on WOJk being oiscon· 
tinued, were stored a qUBlltity of 
etuff, too If, packing for the en· 
gine, �ix or seven kpgs ot large 
ep'k€s; in the clOS�tB, knivt�, 
forkl', spoons, etc. A large cook. 
ing stove was l�ft in one of the 
rooms. 

TLis house W8S left uninhab. 
ited lor two years, atd, being at 
�ome distance lrom the little set. 
tlement, it wa3 frequently br(}ken 
into by tramps who tought a 
shtlter for tLe nigbt. Wben I 
entered tllis house I was aston. 
isb"d to see an immen�e rat's 
nest on the ell pty s!ove. On 
examining tbis lJ�st, which was 
about flv" leet in hight and 
oc.upied the whole top of the 
stove (a lar'te nngb), I found 
the outside to be c< mpos. d fn. 
tirely of spikes, all laid with 
symmetry so as to preeent the 
points of the nails outwald. In 
tbe cen!re of this mass was the 
nest, ccmposld of finely divided 
fibers of the hemp packir;g. lu. 
terlaced with the epikep, we 
found the following: A.bout 
three dozen knives, forks, ard 
epoonp, all the butcher kniVES, 
thrc., in number, a large carving 
knife, fork, and ete.!; sevfral 
large plugs of tobacco; th� out. 
fide casing of a SilVH watch 
W:lB disposed of iu one paIt of 
the pile, the glass of the Hme 
watch in another, and the 1'0rks 
in still aoother; an old pUlse 
containing some silver, matcnts, 

ley, and can be used to malk the 
number of holes passed ulJder 

HOPKINS' GEAR CUTTING ATTACHMENT FOR LATHES. and tobacco; marly all the small 
tools from the tool closets, among' 

.. he index point, serving the purpose of the spacing point on 
common gear·cutting machines. 

The device may be attached to the lathe tool carriage, 
as repreEented, or bolt.d on top of the tool post block, when 
the point shalt box elides down below the anglO! iron frame. 
By means of the worm and segment, Bhown in Fig. 2, the 
pivot shaft may be rotated, so seUing the 
attachment at any angle for cutting Bny va. 
riely of s'raight or bevel gear. The long 
set screw, G, serves to adjust the eleva. 
tion of the device, and the n:maining adjust. 
ments are obtained upon the ordinary lllthe 
carriage in manner readily understood. The 
hollow spindle upon which t(,e index pUllEY is 
fastEned can be removed, and a solid one sub. 
stituted, on one tnd ('f which a small chuck 
is fixed. The latter m �y be used for a variety 
of purposes with convenitmce and advan. 
tal!e. 

The index pulley has 28 different gradua. 
tions, and with two pullrys any graduat'on 
nnder 100, aLd all enn numbecs up to 130, 
CBn be cut. A em all level en top of the iLdex 
pullt'y indicates the proper adjustment for 
stra'ght or ppur gears. 'fhe construction of 
the device, we are informed, is of the most 
caretul description, well calculated to insure 
durability Bnd tfficiency. 

The apparatus may be seen at this office, 
and fur her particulars may be ohtained by 
addressing the inventor as above. Patented 
September 30, 1873. 

-----.. - .. 
The CallCoJrnla Wood Rat. 

In a recent number of the American Journal 
is an �xtr ... ct of a letter Irom Mr. A. W. Chase, 
U. S. CJast Sllrvey, concerning the hablts of 
the Bo·called Californh. wood rat. It is a little 
larger than an ordinary Norway rat, dark 
brown in coler, with large lustrous eyes, and 
a tail covered wita thin hairs. I should call 

a surprising quantity of dried twigs, which they interlace 

to form a dome.shaped structure, often ten or twelve feet 

high and six or eight leet in diameter. 

Openings in the m&9t! lead t, tbe center, where is found 

the nest, consisting of the finely divided ioner bark of trees, 

dried gr88s, etc. But It is to the peculiar thievish propen· 

Fig. 2 

them several large augers. Altogethtr, it was a very curio 

ous mixture ol different articles, all of which must have 

been trr.nsported eome oiftanc�, as they were originally 

stored in differenl parts of the houfe. 

'i'he ingenuity and fkill displayed in the constructiou of 

thill nest and the curious taste for articles of iron, many of 

them heavy, for cOlDponEnt part�, struck me "'ith 

surprise. The articles of value were, I thiuk, 

stolen from the men who had broken into the 

house for temporary lodging. I have preserved a 
sketch of tbis ironclad nest, which I think unique 

in natural history. 
Mat:y curious facte have since been related mE', 

concerning the habits of this little creature. A 
miner tol1 ma the following: He once, during tbe 
mining excit.ment in S'fkyiou (oun'y, b,cilme in 
California parlanco" dead broke," and applied for 
and obtained employment iu a mining .:awp, where 
the owners, hanDs and all, slept in the ssme cah'n. 
Sbortly afteI his arrival small articles commeDced 
to disappear; if a whole plug of tobacco were left 
on the tablE', it would be gone iu the moclJing. 
Finally a bag. contaiLiug one hundred vr more dol. 
lars in gold d uat, was taken from a small table at 
the head of a " bUlJk," in which one of tbe pro· 
prietors of the claim slept. Suspicion fell on the 
new comer, and he would perhaps have fBred 
haldly; for, with those rough mintr�, puni�hment 
is short lII:d sharp; but, j lIst in time, a Jarge ltIt's 
nest was discovered in the gauet of tbe cabin, and 
in it was found the mi�eing money, ns we'l as the 
tobllc�o and other articles Bupposed to have beEn 
stolen. 

.�. 
STEAM on our c.nals seEme to be an acroml'1!sbed 

fact. Six boats are now plyiDI!" on the Erie c�Dbl 
.nd twelve othH� will short'y b. add, d, all cqpable 
of makiog the trip Irom N W YOlk to ButIa10 in 
five oays. It Is belif .. ed that tbe grail. tr�de of 
the fall will be considerably affected !>y the increas· 
ed cheapness 01 nansportation. 
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�ri.rlltifir �mtriratt. out. probably, tbe mOJ!t effieaf'ious metbods for itA cure. The explopiona will understand that it c o uld not have been 
b'lOk, which is entitled" Observatiolls on the Pathol()gyaDd small. 
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Treatment of Cholera" (G. P. Putnam's Sontl. New York). Against losses of this cbaracter, ordinary insurance offers 
has bten written very recently by Dr. John Mllll'ay, Inspec- no indemnity, since the destroyiIlg element is neither 6re nor 
tor Genera] of Hospitals in England, and late of Bengal; and water, thongh both have something to do with it. The nlled 
it aims to give the result of the author's fort", years' expe- of a special system of in8urance to covel' these parti.:ular 
riencll during a resid .. nee in a country ordinarily considered risks was early appreciated by steam usera in Eng]and; in 
as the hotbed of the di@ease. this country it remained unmet until 1866, when the company 
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(looteo'.: 

Cholera is caused, we are told, by the presence of the poi- above named went into operation. 
pon in tbe system, and until this is removed health cannot Unlike other hrms of insurance, this does not undertake 
be regained. The fint etage of the disease. malai8e, is fre- merely to indemnify the policy holder for losses of the spe­
quently unnoticed by the patient, and it may be produced by cia] nature embraced in its plan of operation, but to prevent 
many causes independent of cholera p()lson, lIuch as over- such ]osses by a watchful care of tbe propel't! in,ured. Its 
I'xcitement, fatigue, depression from misfortune. and simi- tendency is therafore quite the reverse of ordinary insurance 
lar physical 01' mental conditions. Hence, ,.,hile such symp- in that it lesllens instead of increases the likelihood of "ac· 
toms, under ordinary circumstances, need excite no especial cideut." 
apprehension, still, if the' patient has been in contact with B�ilers do not explode without cause. which cause, in the 
cholera cases, or in the neighborhood of an infected region, gr�at majority of caSfS, may be detected in its incipiency by 
they should be regarded as the signal of approllchlng dang€l proper inspection, and tbe risk r.moved by timely repairs. 
and carefully treated. The system should be relieved, and It is in this departmtlnt of its work that the c()mpany be­
the blood purified without causing diarrhrea. comes an unofficilll guardian of public safety: a prime condi-

Improper food, over fatigue, and purgative medicine, the tion of every policy of illsurance being that the company's 
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last especially, tend t() develop the second stage, which va- inspectors shall at all reasonable timp.s have access to the 
� ries in duration from two or three hours to two or three property insul'f'd. and be afforded every facility for a thor· 
70 �'; '. The evacuations become watery and colorless, and ough examination of the boiler and its attachments: and in 
�l the etIect is to predispose to collapse. The great dang .. r is case detects are discovered at any time. in any way affecting 
�� from the purging increasing and becoming uncontl'ollable. the @afety of the boiler. the assured is b:>nnd to correct the 
�� The remedy which the author prescribes is clmpo@ed of evil at once, 01' the policy dies. Should the owner choose to 
�g opium one put, black pepper two parts, and assafretida three assume his own risk and refuse to make the needed repairs, 
�� parts, divided into five grain pills, and given with a little cold the company's inApector is required to notify the official in· 
� water after every eV8cuatlon. These piUs are uRed all over spector for the dietrict, who alone has power tl) compel the 
�� In'lia and distributed to the tro()ps. Astringents Dr. Murray disuse of the dangerou, boiler if in his judgment its condem-
15 condemns as useless, if not injurious, and he adds that chalk nation be just. Thi�, however, is a purely imaginary case,no 
M mixture, infusion of capsicllm, cllmphor in alcohol, and simi instance having thus far occurred of a policy holder s1ight.­
+� Iar compounds are not to be relied upon. It should be re· ing an in�peetor'A Buggestions, or declining to correc� defects 
�� membered that it is at thi! stage of the dlse8.lle that the in- to which his attention had been caUed. 
� lection Is communicated, and hence disinfectants shouid be A brief statement of the wOl'k done by the c�mpany's 
� freely u8t'd with the evacuations. The diet should admit of thirty inspec�ors during the past year. with the number and 
1" no solid food unless farinaceous, such as bread, arrowroo', kind:>f defects discovered and correoted, will give a rOl1gh 
� and sago. Exercise in fresh ail' is desirable, but fatigue is idea of the character and usefulness of its work 
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�: dana-erous. The number of inspections molde was within two of twen· 
1� The following stage i9 collapl!le; and. as, when the dl!eaRe is ty five tbousand, more than a third of which were thorough 
;3 thus far advanced, danger is imminent, treatment becomes internal inspections, including external examinations of 
� most difficult. It would be impossible, with the space here tubes, flues, and fire sheets, in�ernal and extern ... l of the 
�� at our command, to follow the author through the var- bracing and staying, and the condition of all b!lilH attach-
74 i'lUI symptoms laid down and the remedies advised. He ments. The number of defects di@covered was 11,988, of 
� describes the stages generally under thres heads: The first which 2,892 were regarded as dangerous, that is, of such a 
�� i. incIpient collapse, where there is a great prostration of character that an accident wa� liable to occar at any moment. 
�g otrength; but the voluntlUY lite of the body is active, and In 178 cases boners were condemned outright, as so com­
�� tl e involuntary life only partially su.pend.d. The treat- pletely worn out or injured by carelessness as to be beyond 

ANOTHER GREAT FIRE IN CHICAGO, AND THE )lATE­
RIALS ACCU)lULATING FOR ONE IN N.I!:W YORK:. 

Chlcal!'o wa� visited, on the 14th uIt., by a second great 
fire. wbich devadaLed ab()ut eigilteen b;oeks of builtling�, 
and elltailed a loss estimaled in the neighborhood of two 
millions d dollars TOO:1KI falling far short of the confh 
gla ion ot 1871 in its di�a�tro.ls I'fft'cu, this viairation ba. 
been Lbe m"aDe of reDd. ring thnu@ands of people homeless 
Uul k .. its prrdecessor, wllich destrl)yed eome of the fair"llt 
portions of tile Clly, h was ma'nly coufined to rookeries and 
dens, in tile oblitHdtiool of which the community is ratbt1' 
th" gaIner; but, ad i8 the mle io soch quartt1's. the popula 
tion was den�e, and con�equently t.he numhers deprived of 
shdter are greater than would be thA case had other parts of 
'h!l town been burnfd. 

TlJere i8 evidence of mismlLnagpment of the fire depart 
ment, to whic!l is probably owtng the non extin/ZuishlIlent 
of the fire at an earlier period. EugiLes were po@ted behind 
the fhmes ineteAd of in tbeir path, and attempts at blowing 
up buildings w"re. miserably unsuccessful, owing to lack of 
powder, a state of a!faus difficult to c()mpreb.md. To one: 
good so.bstantial fireproof buUdmg, the safety of almcst the 
entire ('ity i8 due. Tbe bleze lapped it all around, but its 
marble walls sto()d grandly; aod tllen, as the fire attO'mpted 
to crawl over it, the fialltell grew weaker and were beaten 
back by the firemen on the oth.r ,ide One honept structnre 
W8.11 the savior of mll1iona ot property; and the builder8 of 
tht' mptropolls may wsll take t.he fact 10 heart. 

N w York. at this moment. fairly invites the fate of Bos· 
t on, P()rtland, and Chicago. Bo.ildings are beiog run up to 
hlghts to which water by the fire engines cannot -be thrown 
There are wooden structures in close proximity to some of 
the grandest edifices; there are bloeks upon blo('ks of tene­
ment, filled with swarms of pdople, the majority of whom, 
from poverty, UBe kerosene in place of gas, and in which a 
great fire, once started, would work terrible ravages. In 
our up-town streets, houses Ilhoot up half a dozen at a time 
together, a mass of the thinnest possible walls and kindling 
wood beams and fittings, built to sell and to r�alize a blg in· 
terest on capital. without any regard to the simplest Pl'flcau· 
tions in favor of safety. We have an admirable fire depart· 
ment, to the prompt exertious of which our immunity thus 
flU is mainly due; but if circum�tances combine to engender 
a gre.at fire, as in both cases in Chicago, it will be through 
the mercy of Provldence,and not through our own foresight, 
if we escape a terrible visitation. 

••••• 
CHOLERA AND ITS TREAT)lENT. 

ment here recommended is in grea� measure expectant, to repair. 
!lain time to allow Nat-ure to elimiuate the po'son througb In detaU the defects may be classed as follows: Furnaces 
the individual secr.tnry organs. In the second or confi Imed out of shape. with sheet!! contorted and buckled, 599, dan· 
dtgree of collapse, voluntary life is impaired and inv()lun geroup, 124; fractures. 1 OOJ, dan�erous, 4.59; burned plates, 
hry life IS fiickering. The treatment advocated cl)neipts in 682, danger()us, 291; b.i8tered plat .... 1.737, dangeroup, 298 j 
palliative cold dJin-ks, hit" saline enemata, and strong mU8- cases of d"posite of sedlment,2,263, dangerons, 227; of in 
1.SJ'd poultices 01' bllstel'6 upon the abdomen. The addItion crustetion or seale 2.180, dangerous, 205; of external corro­
of a small quantity of quinine to tbe water aamini.tered Is sion 818, dang-rou�, 163; of ioternal corrosion 333, danger­
u@eful,and the appearance of b I .. in the evacoatioDs is the 00.0.92; ilJter�al grooving 206, danger()u.,47; def.ctive water 
6r�t sign ot hope. 10 tb'llaet fJrm of collapse, the powers g'ages 561, danger()us, 96; defective blow· out apparatuA 253, 
of voluntary lif .. are very low and tho�e of illvoluntary lif" dangerous, 83; overloaded or def�ctive 8afety valves 321. 

al'fl paral,z�" The hopeofreeovely Ie v .. ry faint. and tbere dangerous, 1(7; defeClive prAsRure g84tes 1,470, dangerous, 
is no remedy on which rtlliance can be surflly placed. 280, the �xtremes of varia'ion from a standard /Zage being 

Dr. Marray devotf's the larger portion of his work to tbe from minu8 57 to plU8 50; boilers withont gages 682, dan' 
c'lnsidt'latlon of collapse, and also to the discussion of the geronll,62; d�ficit'ncy of water 113 cases. dangerous 69; cases 
after .. ifects of the dis€ase during convalescence. In refer of loos" and broken braces and stays and insufficient brac­
ring to hospltalR. he SdyS that those best suited to t he dis· lng 465, dangeroull, 230. 
�ase are small buildings on open ground, well drained, and WhO caD estimate the amount of peril to life and property 
in the vicinity of trees, if p03slble. Huts may be u8ed with obviated by the discovery and timely correction of these 
gr. at advantage, and should be located in the center of the twelve tbousand defects and deficiencies? 
infected district. In conclllsion. the nl'ceBsity of deciding on Tbe fid.lity and skill with which tbe inspections were 
the best course to pursue before an epidemic actnally occurs made during this and preceding yearl!, as well as the c()rrect· 
is urged upon looal health authorities, as, wh�n the di�ease neps of the tt.eory on which they were basfd-a theory which 
app' arll,excitement ensues. and often confusion,amounting to gives small 'pacll to the mysterious in accounting for boiler 
panIc. explosions-are futHci.ntly attested by the almost f'ntirtl 

••••• absence of serious accidents in connection witb the tbousands 
of boilers of all sorts and conditions that are or have b�en in 

THE INSPECTION AND INSURANCE OF BrEA)I BOILERS. the cl)mpany', care. In two' eases only has life been lost by 
The recent amendment of our.S �ate law of boiler inspection, 

making the certificate of inspection issulld by any c()mpany 
authorized to iuure steam bJilers eqalvalent to an official 
certi6cate. give� occasion for more than a pa8�ing interest 
in the management of this department of the inBU1'&nce busi· 
oess. 

Wbat is the basis of the business? How is the work car­
ried on? And why should the putles engaged In it be ac­
cepted all trustworthy agents of public safety within the 
scope of their business operations? 

In rel'ponse to inqUIries of this sort, the Hartford Steam 
Boiler Inspection and Insurance Company, the leading as 
well as pioneer corporation of the kind iu this country, have 
courteoul1ly laid before us,for the information of our readerI', 
full details as to the methc>d, purpose, and practical results 
of their work. 

the explosion of euch boilers, the victim in one being the 
drivf1' of a locomotive, in the other the engineer in charge of 
a stationary boiler which exploded f(ll some cause that baf­
fled detection. 

Of course it is impossible to say that any others w()uld c�r· 
tainly have exploded If left in the condition of the uniDsured 
and les8 frequently inspected: still a glance at the museum 
of boiler defects collected by the company's inspt'ctors would 
convince the firmest believer in protecting providence that., 
without their intervention, nothing short of perp�tua] mira· 
cle c()uld rave kept somll of the diseassd Bubjo!rts from sud­
den and violent ends. 

Further evidence of the value of the company's inspAl'­
tions is given by the increasing appreciation of them by 
steam users. To a very large extent the inspection and ap­
proval of the Harttord Steam Boiler and Insurance C0mpany 
is made a condition without which a boiler will not be ae· 
c�pted; while many lEading boiler makers have all their 
work tbus inspected, tbe company's certifica.te going wHh 
each boiler as a guarantee of ics soundness and propel' con­
struc�ion . 

In view of the general une8.lliness which reports of appe.. 
rent C8.IIes of Asiatic cholera, u they recur, will tend to en· 
gender, a little volume before us is of timely interest, inas­
much as it not only glTea valuable Information regarding the 
origin, symptoms, and nature of the disease, but also point. 

That the use of steam power is fraught with danger is 
only too well known; the extent of the danger, however, as 
indicawd by the number of explosionll every year and tbe 
los! of life and property entailed, is but vaguely appreciated 
by the public at large. N') official record is kept of such ao 
cldE'nl.S, and only those of exceptional interest are reported 
in the newspaperll; nev"rLheless the Dumber so reported and 
brought to �he notice of &Bingle individual during the past 
five years is but a little ahort of alx hundred, caulling the 
death of 1,329 perllons, and the wounding of upwolrdll of 
1,500 morel The amount of property destroyed. cannot be 
told: any one knowiD£' the deatruetive character of boiler 

So far the business atIe�ts only boiler makers and boUer 
usere The late legislative enactment makes the commu­
nity at large a party also, In that it practically entrusts the 
public safety withIn certain limits to the care of the insur­
anoe companies. It is but right and natural that the public 
should uk why and wherefore. 

The amendment was palsed In responsl! to a petition Tery 
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numeroufly s i gn e d  by the leading manuhcturin g firms of 1 ti ficate. In Pruspia, the patent officl a.l s  m anage to interpose 
the State, th" reaeo n  offered ther, for being substantial ly ! �o many preliminary obj ections that nearly all appl ications 
that the eonditions of ine u l ance implied a full compliance for patents are r . j ected, while the government rtta.ins tb e 
with the spirit of the law, the sole obj e ct of which was to money paid. In this country we grant more p lJ.tents, but 
lessen the danger 01 b oiler ex plo�ions, by periodic in�pectiolls we nevertheless inflict upon inventors an immense amount 
and the restriction of press ure within safe limits. To this of nseless trouble, before issuing the certificate. O ur P<l.tent 
extent the o bject of the Hartford S team Boiler Inspection Office officials would consider their occuplJ.�ion s gone and 
and I n surance Company is  the same. The end and aim of themselves of no account in the world if  they were not privi­
the law being thus attained , i t  was urged that the insured leged to huut up obj ections to excite and harrass the appli. 
might, under proper restrictions, be j ustly and safe ly exempt cants for patents. 
from the charg�s and delay s incident to offi cial inspections. --P-O-L-I-T-I-C-S-IN ........ · ;H>-· ·'E-B-E-E-H-I-V-E-. -
The l egislature wisely sa.w the point and the amendment 
was adopted .  

W e  s a y  wi�ely, since, without impugning in the least the 
honesty and ability o f  the in�pectors appointed by the gov­
ern illent, it Etands to reason that the supervision of parties 
having a pecuniary interest in preventing explosions, and re­
strained by no care for the cost of making doubtful property 
safe and sound, will be q uite as rigid and exacting as that o f  

the goverement, which assumes n o  such Ih.bility. Equally 
reasonable is it to expect tbat the agents of au insurance 
company, directly responsib13 in the premises, will be quite 
as carefully selected for integrity and special fitness for the 
work as the appointees of that transitory and irresponsible 
thing we cdl the government ; and the inspectors so cbosen 
will also be quite as likely to be free from corruption or 
bvoritism in fixing the limit of pressure or in overlooking 
defects, the inspector's personal li&bil ity for damage by ex­
plosions being the same in one case as in the other. 

We have reftrred incidentally to a feature of the work of 
the Hartford Steam Boiler I nspection and Insurance Company, 
which, though not a neces�ary I:lement of their scheme, is one 
which bid s bir to prove of great benefit  to steam users, and 
consequently merih a somewhat fuller notice. It is the study 
the offi cers are making of what maybe terme d the pathology of 
steam boilers. Every application for insurance is aC�()llipa­
nied by an inppector's report desc!ibing the boUer and its 
attachments in det a i l ,  and giving full particulars as to the 
setting and conl!tructiun of the boiler, its age and maker'S 
name, the kind of fuel used, the source and quality of the 
water supply, in short everything affecting in any way the 
d urability and safety of the property. These facts are en­
terEd in a record book, and supplemented by the facts sup­
plied by thi! monthly i nspection reports,so that the history of 
every boiler with its attachments can be ascertained in a 
moment. In this way boilers are taken as they are used , 
the practices which obtain in different parts of the country 
are compared, the effects of different kinds of fuel anrl water 
are studied, togetber w ith tbe various safeguards and correc­
tiveR employed ; the working of different gages is observed 
under all Borts of circum9tances, in fact all the fruits of 
widely extended and thoroughly systematized observation are 
brougbt to bear on the question why boilt:rs explode, and on 
the practical problem of preventin g explosion. It is impos 
lliLle that such an accumulation C'f knowled ge in regard to 
the wear and tear, the weakness and dangers of boilers . 
Ilb ould not ultimately lead to practical resu lts of the highest 
utilit, . 

• . •  t .  

PATENT OFFICE JUST ICE. 
In the matter of tbe interferencd case b � t welln H. H Bige · 

low and S W. B aldwin, before t h e  p.tent O ffi ce, tb e Com 
missioner of Patents, acting as it appears illegally, refused 
to permit the case to go bdorl: the Examiner in  l otfrferences, 
who is the s pecial Q tfi cer d esignated by law for the !J.�aring 
of Iluch matters, tbus preventing a fi u al ' d ecision as to t b e  
question i n  d i sp ute. Mr Bige lo w  tb"reu pon applied to the 
S upreme Court of tbe District of Columbia, for a mandamus 
to compel the C ommissioner to do his duty. J udge Carte r, 
after a full hearing of the case and of the excuses of the 
Commissioner, concluded that a mandamus mu�t issue. The 
Court d ecided that the examiner in cbarge o f interferencBIl 
in the Patent Office is exclusively autbori z ' d  by law to (;x­
amine all  caees o f  interference, whether �etween two pend 
ing applications for a patent or a peniing application for a 
patent and an unexpi red patent, and primari ly to determine 
the q uestion of priority of invention involved i n  ei ther cl a�s 
of said application II ; and that the COlllmissioner of Patent� 
is bound by law to direct said examiner in charge of inter 
ferencell to proceed to determine the said question of priority 
in invention. 

App l ic&nts for patents will necessarily be subject to delays, 
expen ses and troubles, so long all tbe Patent Office, witb its 
battalion of examining officials and a�sistants, four hundred 
in all, are permitted to act as inquisitors of inventors. Ques­
tions about the novelty of inventions and rights of priority 
between claimants must, under the American system, be 
finally decided by the courts. The only unsatisfactory part 
of our patent laws is that which subj ects inventors to so many 
troubles at the Pa.tent Office, before they can reacb the 
courts. The Bigelow case is  only one of many others. Had 
tbis applicaut been a poor m an, as the maj ority of inventors 
are, he probably would have been unable to lose time upon 
the case or spend m oney to pay lawyers in arguing for tbis 
mandamus ; and the adverse whim of a Patent Office official 
would have s t03d as a permanent bar to his snit.  What i� 
needed is, to elimi nate all such obj ections from tbe patent 
laws, and m ake it tbe simple duty of tbe Patent Offic9 to 
issue a patent to every applic'l.nt who cbooses to ask there 
for, on presentation of suitable docum ents in proper form, 
leaving all queetiOl: s rela \ing to the validity of patents to 
the cClurts o f law for settlement . This is the common 
practice in nearly all otbe.,. countries in the world, and is 
found to work well . But in P russia and the United States, 
the inventor is obliged to submit to the costs and annoy · 
an.,es of official inquests before he can obt.aln the patent cer-

The idyllic picture of divinely appointed harmony, drawl,l 
by naturalists of the old school in describing the social eco 
n omy of bees, is sadly disturbed by the prying observatioDll 
of mod ern stud ents. Instead of being models of industry 
and virtue, each and all , some of them, at least, prove to be 
no better than the rest of us, given to p ol itical dieeensionp , 
liable to bully royalty itself, and-tell it not to Watts-pre· 
ferring theft to honest labor. 

Lubbock has cast a grave doubt over their vaunted wis 
dom, and now Fritz Muller discovers that their virt ue is  as 
little to be depended on as that of our most pious statesmen . 
Happily they are not our bees that m isbehave so badly, and it 
is only for Brazilian bees that the poet's verses will have to 
be amended so as to read : 

How doth the naugltty little bee 

Improve the shtn1ng hour ? 

He robs h i s  nei ghbor every day, 

And never see k s  a flower, 

or Ilomething to that effe ct. 
There is one specids (trigona liomlio), as Mr. Miiller writes to 

Charles Darwin from the provin ce  of Santa Catha.rina, Bra­
zil , which never appears to collect honey or pollen from the 
!lowers. " It robs other species of their provisions and some· 
times takes possesfion of their nests, kil l ing or expelling 
their o wners. The hives in my garden have often been in­
vaded and two of them destroyed by these robbers ; and I 
have Been in the forest several nests, formerly inhabited by 
other spe cies, occupied by them " 

Mr. Miiller is making ex tended ob3ervations on the several 
species of these Btingle�1l honey bees, and expects, after a few 
years o f  study, to be able to give a tolerably complete ac 
count of them. The observations he has already reported, 
though briefly, give cause for expecting valuable as well as 
i uteresting results at his hauds. On one occasion, for in­
stance, he " assisted' at a curious contest well wor th report­
ing, for the light it throws on tbe intellectual faculties an d 
the political or social habits of the bges. It occurred between 
the q ueen and the worker bef s  in one of his hives of trigo 
na minim whose peculiar custom it is to construct the cel l� 
in which tbe young are rai�ed aro und the circum ferenGe of 
tbe t wo 0'" thr e e  u p pe rmost combs ; when the cells are fi n ­
i shed and filled with food for t h e  grubs, the queen laYd an 
I'l!g in e a ch ,  whereupon it is i m mediately shut. A eet o f  
forty-�ewn cells had been fil l.ed, eight o n  a nearli comple'ed  
com b.  tbirt y - fi ve on the fo llo wing, and four around t b e  fir�t  
cell  o f a new comb. " When the queen had laid egg3 in all  
t he cells of  the two old er com b�,  she went several t imes round 
tbeir circumference (as she al ways doe ', in order t o  ascertain 
whetber she bas not forgotten any cell ), and then prepared 
to retreat into the lower part of tb e breeding room. But as 
sbe had o verlooked the four cells o f  tbe new comb, the work · 
ers ran i m p �tientlv from t h is part to the queen ,  pusb i n g"  
her i n  a n  od d manner witb thdr head�, as  tbey d i d  also otber 
work�rs tbey met with. In C J D B  quenc� the queen began 
a gain to go around on the t wo older comb�, but as she d i d no r  
find any cell wantin g a n  egg she tried t o  defcend ; but every· 
where she was pushed back by the workers. Tbis cont�st 
lastei for a ratber long wb ile, till  at last the queen escaped 
without having completed her work. Thus the workfrs 
knew how to ad vise tbe q ueeu that something was as yet to 
be d one, but they knew not how to show her where it  had to 
be done. " 

Pos�ibly the queen had some glimmering notions of royal 
prerogative, and did not choose to be quite so forcibly ad. 
villed by her subjects, who appear to have been a turbulent 
lot at best, since  it was in this hive tbllt Mr. MU ller found 
two dissenting parties among the wOIkers quarreling about 
tbe construc tion of the comb., and e ven going so far as to 
destroy each other's work.  

--------------.� .•. � . .. -------------
THE LOCUST IN MINNESOTA. 

The visitation of locusts in Minneso ta has proved a serious 
calamity. The total damage, thus far done, consists in a 
108s of ab'lut one twelfth the usual crop, or about the same 
as if the average yield througbout the State were diminished 
one and a half bushels bel o w  the average per acre. The 
plague extends over one tenth of the cultivated area of the 
State, and involves about one thirteenth of the population. 

The insects, we notice, are universally styled " grasshop· 
per�," which is incorrect, although the mistake, owi ng to tb e 
confusion of names, is a natural one. The principal points 
,) f difference between the locust and the grassh opper con · 
sist in tbat the latter is usually of a green color and is more 
active by night than by d ay. Grasshoppers, moreover, do 
not associate together nor migrate in large numbers, while 
their flight is Ilhort and unsteady 8.8 compared to that of the 
locusts , beside being noiseless. The locusts which have ap 
peared in Minnesota are, when full g ro wn, of abo ut an inch 
and a quarter in length , and of a dusky grayish color, the 
heads being reddish and the under wings, when spread , of a 
coppery hue. The eggs are gray,ovate,and about as large as a 
wheat corn, and are deposited in clusters in the ground and 
under the grass and stubble. When hatched, the insects 
feed on the nearest vegetation, aud then rise in vast cloud s, 
seeking otber pastures. A Minnesota settler, who has Buf· 

fered severely from their ravagf s ,i n  writing to the MinUf a po 
li s  Tribune deseri bes a tb ror g of the l ocusts as resemblin g 
a huge sno w cloud , often completely ob;itera l ing tbe sun. 
The lower imects fly at a hight of about  forty feet flom the 
ground,and the others fill the air above as far as the eye can 
reach. When tb"y settle on a field of grain ,  every stalk i s  
covere d ,  so that t h e  en t ire field seAIll S to have suddenly 
turned brown. They do not eat the grain but bit .. i D to the 
tender stJck and j ui cy kern e l ,  and suck out the vital sap, 
leaving every particle of vegetat i on dead , so tbat witb in a 
day or two the entire crop becomes d ry and withered. Their 
a ppetite seems especially directed to ward garden stuff and 
grain,  but frequen tly the voracity is such that every living 
green thing is devoured be fore tbl'y rise. 

Minnesota farm ers assert tbat there i s  no remedy. Fall 
fires d o  n o  good and water and frost are without effect. 
Plowing up the ground where the eggs are deposited or 
burning over the grass where tbey are laid d uring tbe 
sprin g, it i s  believed , are the best known preventives. The 
worst enemy of the locust, however, �eems to be a little re d 
parasite, which gets under its wings and gnaws into the very 
vitals of tbe insect. Dead locusts are found covpred with 
these worms. Various portions ().f E 1l rope and the n orth 
coast of Africa h ave Bnffered greatly from the plague 
bo�h recently and in the past. In Fran ce, during May and 
Jun�,wben tb e insects first appear in the fields, all tbe women 
aud cbi ldren turn out to hunt them. Four person s grasp 
the corners of a sheet, two in advance holding tbeir end s  
close to tbe ground and the couple i n  rear elevating their 
corners, so that the sheet is held at an angle of 45' .  In this 
position, the cloth is carried over a field several times,the in­
sects being forced to rise, when they fall upon the sheet 
and thence are tumbled into bags. Some idea o f the im­
mense numbers o f  the locusts which may thus be destroyed 
may be gained from the fact that a single peasant, with a 
ent omologist'd small net, bas bem kno wn to ca pture 100 
pounds of insects in a day, equal to ab3ut 8),000 eggi! de­
stroyed .  

The Arabs drive o ff  lo cu sts b y  milking great bonfires, pro­
ducing large quantities of smoke In A lgiers, the most 
!effective plan is said to be spread ing large n ets over tbe in­
sects early in the morning aft.er they have become gorged 
and inert tbrough fdedin g, Ilnd tben collect ing them in bags 
and bury them in lime. Lea �ing the dead bod ies on the 
ground is apt to breed infection Ha rrowing over th e fields,  
where the females l ay the eggs,  seems,  however, to be a 
widely followed plan of d e struction, as, if the eggs be sca t ·  
tere d ,  t h e  sun Boon dries them up. Birds a n d  toads are ex­
celle nt  auxiliaries in disposing of tbe eggs after a field has 
thus been gone over. 

-------------.� •• >-• •• -------------
FOUR HUNDRED AND FORTY-FOUR MILES, AT OVER 

FORTY MILES PER HOUR, A:N D T H REE ST OPS. 
An evi dpnt improvemdnt in the d i re ction and app oint· 

m e n '.s  of tc e principal Amprican ra; l ways is in progress,  an 
,· xam ple of whicb is seen in tbat portie n of the Penm y l va­
nia  Railway between New York a n d  P i l tebmgh.  T b e  road 
is provided with 60 lbs .  stEel railB, oak tit s ,  broken stone 
ballast, and t he best splice j oints.  The brid g e  work is of tb e 
m ost s u bstan tial cb ancter, the Buperst ru cture is smooth and 
soli d ,  tbe cars  and locomoti ves superior in construction, all  
the latest ap pliances for sa fety being l ikewise s upplied, such 
as \Y estingbouse air brakes, safety platforms, swi tches, block 
tel l'gra ph sig n a l @, etc. 

T u e  run of 444 m ilell from Pittsbur!!,h to New York is 
mad e in eleven hour�, wi th only three stOPB, being an ave­
ruge rate of over 40 milos an hour, as follows : Pittsburgh to 
Altoona, 1 1 7  mil es, stop 5 minutes ; to Harrisburgh , lfl2  
miles, stop 2 0  m i a utes ; to Philad .. l phia, 1 05 mi les, f t O P  Ii 
minutes ; t he nce to New York. 90 miles. The locomotives 
dip up water from sid e troughs at  certain stationR witb out 
stoppage. The trains are comprised of ma!lnificent Pullman 
parlor cars. It wou'.d be difficult to name any stretch of 
railway in the world , of eq ual length,  where passengers can 
be m ore expeditiously and luxurionsly carried. 

The railroad mileage of the Un ited S tates now exceed s the 
combined m ileage llf all Europe, although tb e population of 
Europe, 282,000,000, is seven times greater tha n  that of this 
country. E very y ear adds to tb� improvement as well as 
the length of American roads. Ho w to make our railways 
better and safer is the constant study of the legion of en· 
gineers, inventors, and managers who are connected with 
them. The practical results of their labors will be n aturally 
manifested in gradual changes for the better in al l branches 
of railway service. 

--------------.�.�.�.�.--------------
The Annual College KeKaHa. 

The annual regatta of tbe principal colleges took place thi s  
year o n  Saratoga Lake, N .  Y. , July 1 8 .  The winning boat 
was tb at o f  Columbia College, New York, which came in 
two boat lengt h s  ahead. Time 16m.  42 sec. Distance 
tbree miles. "'esleyan was second , and Harvard third. 
The colleges wbich contend ed were Trinity. Pl inceto n ,  Cor­
nell, Yale, Harvard, Wesleyan , Uol llmbia, Dartmouth,  a n d  
Williams. The attendance of spectators w a s  very large, 
and much enthusiasm p revailed . 

.. t e , · 
PHOSPHORUS BRONzE.--Some of the bran d� will bear a con-

siderably greater breaking strain than steel i tself. It ap­
pears, also, to be E uitable for sheathing sh ips, s ince, whe n  
immt'rsed in s e a  water, i t  loses scarcely more than one tLird 
as much as i s  lost by the best sheet copper. 

------�-----.� .. � . •• ----�-------
MINERAL OIL may be detected by its property of imparting 

a fluorescence to animal or vegetable oils, and by its aromatic 
odor on burning. The presence of resin may be a�certain ed 
by its giving a deeper color with nitric acid than that given 
by the p'ne oil . 
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THE J4EZZANA-CORTI BRIDGE OVER THE RIVER PO, 
We extract from L'Illuatrazione the annexed engraving of 

an iron railway bridge, which extends across the river Po, 
near Mezzana-Corti, Italy, It was constructed for the South 
ern Railway Company of Italy, by Mesers, Gouin & Co. , of 
Paris, and its total length i s  
3,310 feet, comprising ten clear 
spans of 196 '2 feet each, sup­
ported on nine piers and two 
abutments in maso!lry, It is 
constructed for a d ouble line, 
and the upper part of the iron 
gilders 8upports a carriag e way 
28 li feet in wid th, It is calcu­
lated to support a load of 11i 
tuns per 3 '2 feEt running, be­
sides its o wn wei ght. The total 
quantity of iron employed was 
about 0,706 tuns. 

The foundations for the piers 
and abutments were sunk by 
the aid of wrought iron caissons , 
closed at the top and charged 
with compressed air. In putti ng 
in the foundMions, the excava · 
tions h ad to be carried down 
some 67 feet tLrough the gravel, 
and even more, below the level 
of low water, so that the work 
was necessarily prosecuted un­
der very coneiderable pressure. 
Tl e caissons were eventually 
filled with concrete, and they re­
main as permanent portions of 
the work. 

The superstructure consists of 
lattice girders connected at their 
tops and bot ·.oms by plate iron 
girders, the lower series of the 
latter sup[-orting the d ouble line 
of rails, and the upper series 
carry ing an ordinar y roadway, 
havivg foot Nays on each side 
formed over the flanges of the 
main girders. The two main 
girders of each span are 24 '6 
feet deep between top and bot­
tom flanges, and they are placed 
at a distance apart, tran6vHsely 
to the line of the bridge, of 27 26 
feet from center to center. The 
lower cross girders are connected 
by ShOlt intermediate lon gitudi­
nal girders extending between 
them, under the timbers on 
which the rails are placed. The 
cross girders forming the upper 
series have a �1ightly arched 
form on their upper side�, and 
they are connected by longitu di­
nal timbers on which the plank­
ing forming the roadway Is laid. 
'l'he clear h ight from tLe rail 
level to the under sides of the 
upper cross girders Is 1 7 ' 8  feet, 
and the latter are well connected 
to the main girders by strong 
gusset stays. The bridge was 
completed iII 1866. 

T he Syrian SpoDKe Dlverll. 
The English Vice Consul at 

Beyrout, in a report to his gov­
�rnm€nt, gives some interesting 
particular s regarding thA sponge 
fisheries. The Industry, as pro­
secuted upon the Sy rian coast, 
yields sponges to the value of 
$ 100,000 ann ually, and em ploys 
about 300 boats and 1,500 men. 
Although they vary much in 
quality and size, sponges may 
be generally c:assified as: 1. The 
fine white bell sbaped sponge, 
known as the toilet sponge. 2. 
The large reddish varitty, known 
as sponge de Venise, or bath 
sponges. 3. The COlI.rse, red 
sponge, used for household pur­
poses and cleaning. Two thirds 
of the prod uce of the Syrian 
coast are purchased by the na­
tive merchants, who send it to 
E urope for sale, while the re­
mainder is purchased on the spot 
by French agents, who annually 
visit Syria for the purpose. 
France takes the bulk of the 
finest qualities, while the red­
dish and common sponges are 
sent to Germany and England. 

Diving is practised from & 
very early age up to lorty years, 
beyond which few are able to 
continue the pursuit It does not 
&ppeBr) h o w tv u t ll at the pn c 

JdMine �mmtJu. [AUGUST I ,  1 874. 
tice has any tendency to shorten life, although as the diver there are rare instances of men who are able to stay below 
approaches forty he is less able to compete with his younger eighty seconds. The diver (naked of couTse), with an open 
and more vigorous brother. The time during which a Sy- net around his waist for the reception of his prizes, seizes 
rian diver can remain under water depends , of course, on his with both hands an oblong white stone, to which is a ttached 
age and trailIlng. Sixty seconds is reckoned good work. but & rope, and plunges overboard .  On arriving at the bottom 
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the stone i8 deposited at hi8 feet, and, keeping hold of the 
rope with one hand , the diver grasps and tears off the sponges 
within reach , whi ch he deposits in his net. He then, by a 
saries of jerks to the rope, gives the signal to those above, 
and is drawn up. 

• ••• • 
ROLLING BRIDGE BETWEEN ST. SERVAN AND ST. l'IIALO. 

The towns of St. Servan and St. Malo, !n France, are situ. 
ated on either side of the river Ron ce, or, more strictly. of 
the arm of the sea into which that river empties. The tide 
is here subj ect to great fluctuations, retreating so that the 
bed of the est uary may be crossed on foot, and again risin g  
t o  a hi�ht o f  several yards. The mode o f  crossin g the 
stream, until the construction of the curious brid ge repre­
sented in our engraving, con-

J rimfte �tum,au. 
compulsory schooling for his children. Again, the iron 
masters do not concerti themselves with the buildings and 
plant of their ironworks only. They are intimately asso­
ciated with every detail of the existence of the comm a.nitie s 
of which they are the lea.ders ; they build dwellings and 
schools, even hospitals or infirma!'i.es ; they own and culti­
vate land s, and rear crops for the maintenance of their in·  
dustrial allies, or enable them to do so ; they possess, directly 
or indirectly , their own mines for ores ; they own large 
tracts of forest land , and burn huge quantities of charcoal. 
Finally, they utilize the natural resources of their country 
by turning to full account all the water power available. 

'rhese considerations will lend additional interest to the 
following descriptic.n of one of the greatest Swedish iron 

by a large turbine of 800 horse power ; two shearing mao 
chines for plates and bars, to be worked by steam power ; 
and a 4 tun steam hammer ; with additional founderies and 
repairing shops, etc. Since the union of the two works, the 
upper and lower Degeriors, under one administration, both 
the waterfalls have been united, by the construction of a 
canal, giving a combined total fall of 25 feet, and producing 
a water power of 1.4.00 effective l' orse power, utilized in the 
ope:ations of the works ; this, however, is estimated to be 
only about ODe third of the total effective hydraulic po wer 
of the river Leth.elfven, which exceeds 5,000 horse power­
a truly magnificent prime motor and basis for industrial 
operations. 

The finished products of the works for the last year of 
operatiolls, 1873, amounted t� 
5,000 tuns ; but of this to

'
tal 

quantity about 2, 000 tuns were 
rolled for and on behalf of other 
ironworks, as yet uD provided 
with rolling mills of their own. 
Of the remaining 3 000 tuns the 
bulk was converted principally 
into nail rods and wire rods a. 
�mall quantity bain g rolled i�to 
bars of various sizes, some also 
being used up for axles, piston 
rod s, etc. It is confidently an. 
ticipated that, owing to the in.  
crea�ed facilities offered as re­
gards tbe transport of ore and 
raw materialp, the proportionate 
make of iron will largely increase 
during this and subsequent 
years. 

sisted in taking a wide detour 
to a point where an ordinary 
bridge spanned the river, or 
else in using boats. To avoid 
E uch inconvenience as we have 
referred to, M. Leroyer, town 
survey or ol St. Malo and ar­
chitect to St. Servan, de�igned 
and had constructed the bridge 
we illustrate. It consists of a 
plat form supported on wheels, 
whlch run on rails laid on the 
bottom of the estuary. The 
platform is supplied with ac­
commodation for horses and 
vehicles at either side, and two 
classes are provided for passen­
gers, the fares bting one and 
two cents respectively. The 
platform stands level with the 
quay at each side, so that no­
thing is more ellsy than access 
to it ; and, as our illustrations 
(from L'Illmt1'ation) sbow, it 
is worked at all states of the 
tide witb pl'riect f a fety. One of 
tbe engravings represents tbe 
bridge traveling on its ways at 
lo w tide, and the other, crossing 
the ri verwhen the water is h igh. ROLLING BRIDGE AT ST. MALO, FRANCE, AT L OW TIDE. 

There are 156 skilled hands 
constantly employed at the \rOll 
works ; these men are mostly 
married, and liVIl, rent free, in 
convenhmt and substantial cot. 
tage d we lIing's, provided for the m  
by the proprietors. None o f  the 
women of tbe fam ilies are em. 
ployed at the works. but s everal 
boys are provided with constant 
employment ; these. however, 

The brid ge appears to be ex· 
ceedingly popular with the inhabitants of St. Malo aDd St. 
Servan. It is novel in design, and rellects no small credit on 
M. Leroyer. 

------------4.H.�.�.H. __ --------___ 

THE DEGERFORS IRON WORKS, SWEDEN. 
There is a marked contrast between the relations of em­

ployer and employed in S wed en 'IUd the similar relations 
existing in England and the United States. In both Eng­
lish-speaking countries strikes and lockouts are rather the 
rule than tbe exception. Master and man are al'�yed on 
opposite sides, each seekIng to get the better of the other, 
and neither attempting in any very appreciable degree to 
leasen the existing antagonism. In S weden, exactly the 
reverse Is the case. The practice BO earnestly advoclLted and 
followed in the p ltst by the ma.n most prominent in the de. 
velopment of the iron industry of the country, of regarding 
his workmen &s living fellow beings, and not as mere ma­
chines from whom the utmost labor possible must at aU 

works, the " Degefors Aktie Bolag," for the details of which 

we are indebted to Iron : 
These works are most eligibly situated at the souGhern ex· 

tremity of tbe Lake Mockeln, in the parish of Carlskoga, 
and province of Wermland. It is only of recent years that 
they have attained their present rank among S wedish Indus­
tries. At the presen. timtJ the _ru comprise, in addition 
to the resilential p remiaes, the following structures and 
plant : One blast fnrnace ; one calcinin g  furnace ; seven Lan· 
cashlre furnaces, which are constructed according to the 
patented system of Messrs. Lagerhjelm and N a.nfeH. these 
having been found by experience to yield lron in greater 
quantities for the same period of time, and throughout m orA 
homogeneous in quality, than those of the usua.l form ; two 
guide mills, worked by two large turbines, of 150 horse 
power each ; one newly erected 18 inch rolling train for 
blooms and iron of large siz e, say up to 5 inch round, etc. ; 
with all needful fitting and repairing shops. These are in 

are engaged in work for a limited 
period only, their attendance at school d aily, for a speci fied 
time, being compulsory, until they have attained the age of 
sixteen yea rs. In addition to the foregoing, about 200 daily 
laborers are regularly employed at Degerlors ; and a.bout the 
same number of hands are engaged in tbe pursuits of char. 
coal burning and tbe work connected therewith, and in agri­
cultural occupations, on the p�oprietors' estate at Lassona. 

All the male and female adults of the little community can 
read and write, witbout exception : all the children, except 
as above named, are kept at school until they are fifteen or 
sixteen years of age, when they are examined and con firmed 
by the vicar of the parish. Thereafter they are freed from 
compulsory school. attendance. The school buildings are 
provided by the company, and maintained by them under the 
management of two teachers. 

All the men employed at the works in any capacity are 
enga.ged by the year ; bnt they are paid in various way�, 
according to the nature and conditions of the work, some of 

ROLLING BRIDGE AT ST. .ALO, FRANCl�, AT HIGH TIDE. 

hazard s be iround fOT the least pay, holds in the great es- operation, but they do not give the full measure of the fu· them, for example, such a8 the rollers and all aslistants em. 
tablishments of the present. The example of Samuel O wen ture productlye capacity of the woras, for there are other ployed at the rolil, blut furnace men, and those employed 
Wal a grand one. In lieu of unions, draining upon the important exteneiolUl whleh are DOW faet approaching com. at the charcoal burning fumacee, are paid at s}>eclBed rates 
eernlDga of tbe industrious for the support of the lazy, pletion. They comprise a complete set of cupolap, convt'r&· per tun, by agreement ; other�, Bach as sbingler�, weighing 
!ourlah lick and beaefit clubs and clIoperative I!ocietlel!- era, and all the requisite plant foe the manufacture of Beese· macbine mon, and the like, are paid by the day, and earn 
whUe we read besidell of yearly envgements, dweUlngs and mer ateel ; also another blaat furnace and a calcining furnace ; from 50 centa to 75 cents and $1 per day of 10. hours. The 
land provided free :for tbe workmAn by the employer, free one 22 inch rolling traln. for rolling boUer plates ; one 22 inch piece work men work in shifts OT turns of eight houra, and 
fuel, tree medical attendance and medicines, and free and rolllng train tor puddled bars ; both these trains to be driven may earn from 75 centa to $2 per day, aocording to circum. 
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stancel!. The wages are paid fortnightly. In estimating 
their position, it must be borne In mind ,  as before stated, 
that, over and above their wages,  an the h and s em ployed at 
the works are provided with houses and fuel free, and have 
medical attendance, with medicinel!, aleo free ; their children 
I<re freely educated at the schools of the works, and for them· 
selves a sick club has been es tablished and maintained at tke 
wo rks. 

These facts, in reference to the Degerfors Iron Works and 
their administratio n,  are sufficient by their simple enumera· 
t ion to i>ro ve the value of the enligh tened p olicy on which 
they have b�t n established and are maintained : comment 
thereon woul(l b., lIuperogatory. 

Hardenln&, and Temperlo&, Tools. 

To the Editor oj tlte Scientific .American : 
I ha ve read with 80me interest the several articles in the 

recmt issues of yo ur  journal by Mr. Joshua Rose. Practi. 
cal information ,  such as lie seeks to impart, is  of great 
value to the artiz�n, aud espe cially to the young mechanic or 
8pprentic� . He has entere d upon a field which, if well cuI. 
tivate d , must be prod uctive of great good. In that part". of 
ar t icle No. 4 which relates to  the above subject, he, like 
almoat all who have written npon it, overlooks some of the 
most impor tant points  in the problem. 

T he follo wing, taken principally from a series of lectures 

delivered by me to the classes in engineering, while Instruc· 
tor at the N aval Academy at Annapolis  in 1868, will eluci. 

date th" points I refer to, and will, I think, add to the in. 

t erest with which your readers must have perused Mr. Rose's 
articles : 

" It is safe to say that a cutting tool cannot be too hard for 
any p urpose whatever, so long as the edge will not crumble 
or break u p ; in other words, to make any cutting tool the 
"1Ilost efficient, it should be made 11.8 hard as it can be made to 

perform its work without fracture. With many forms used 
for cutting metal, the solid angle required for the cutting 
edga is EO great as to give s ufficient strength, without resort ·  
ing t o  what i s  known a s  drawing the temper. I n  a large mao 
j ority of cases, howtlver. the latter operat'on must be resort. 

e d  to in some d egree. The dlff€len ce in the degree of hard 
ness to bd obtained slmp:y by the different temperatures at 
wh ich the tool haB been originally dipped has been experi. 

mentally proved to be very digh t ,  and results only in vary. 

ing the str�ngth or ten tclty of the m etal. That is  to say : A 
tool dipped at a high temp �rature, as at nearly a wb lte beat, 
will be more brittle and poseess lesll st rength than if dipped 
at a lo w red heat, but will not be tru ly harder to any sfnsible 
degrlle. A tool, then, dipp'ld at a high temperature will re 
quire to be drawn more-that is, reb eated to a hlglier tem 

peratule-than one dipped at a lo wer heat, in ord er that it 
shall withstand the requir ed strains without fracture of the 

edge ; and it  will be, in  consequence, re ally Bofter, wl.; en 
ready for use, than the low dipped tool . "  

I n  somo experiments conducted by the writer, a sbort bar 

of good tool steel was so he ated that in its length it had 
every gradation of temperature, from a white heat at one 

end to that wbirh cou ld be borne by the hand at the other, 

and in this condition it wal!l immersed in its entire lengtb . 
It was found tbat, by the most careful man l pu ation, small 
cutting tools, made by grind ing from small pieces broken 
from the highly heated end , c oulU not be made to scratch or 
mark, in the sl ightest degree, any piece taken nearer to the 
cold end. except beyond the very decided line, which will 11.1 
ways be found in such a case, beyond which no sensible 
hardening had taken place. I f, therefore, a tool be dipped 
at the lowest temperature at which it will harden at all, it  
w ill be harder when ready for use than it dipped at any 
higher temperature, if required to be d rawn in temper at all 

It ill, however, in the final operation of drawing the tem· 
per that Mr. Rose makes his greatest oversights. To give 
!limply the ce rtain color to which a certain tool mUllt be 
dra wn is to give the least of what is actually required to be 

known or observed.  It is well kno wn that the color pro 
duced u pon the p ol ished surfaces o f steel or other metlll�, 
as their temperature is elevated, is due to tbe formation of 
a film of oxide, and the variations from the light yellow to 
the bI lle, as on steel or iron, is the effect of the increasing 
thickness of the film. For the formation of thil!l film t wo 
things are necessary, oxygen and elevation of tem perature ;  
while to lower the temperature of or partially soften a tool, 
elevation to a certain temperature, and that alone, is required . 
The film of oxide is taken as a convenient high grade ther. 
mometer simply ; and if the very necessary precaution is 
takes to observe and take into account all the condi tions, It 
serves as a very good one indeed : but to take account o f  
the color o f  the film alone i s  to thro w o u t  terms of the prob. 
lem which will render the results of no value. The ele. 
ment of time a n d  the greater or less facility for access of  the 

oxygen of the air to the polished surface are as important 
to be observed and taken into account as the color produced. 
For instance , a tool in reaeating may be raised to the tem· 
perature a t  which a yello w color begins to form ;  and if 
simply maintained at that temperature, it will in time as· 
sume the full blue color, and its assumption of that color 
without furth er eleval ion of temperature Is a question of 
time only ; while really the blue would, without taking into 
account the time of its formation, be taken to measure : a 
much higher tempera.ture. .A. p iece of polished steel, once 
raised to the temperature at which oxid ation is in visible 
progress, will continue to oxidize without further heating 
until the film has becom e thick enough to assume the blue 
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color. or course it takes a much longe.r time thlm when pro· 
duced by the aid of co nt in ually increa!ing temperature. 
Again, the temper of tools is very o ften drawn over a coal 
or cbarcoal fire, in a m u ffie open at one or both ends, or, as 
Mr. Rosfil advises in the case of dies, by layin g them u pon a 
piece of hE ated iron, turning them over often to ins ure a n  
equal d istribution o f  the hea� .  B ut in either of taese pro · 
cesses the perfect operation of our color thermometer is i n ·  
terfered with b y  the partial exclusion o f  the air, a n d  conse· 
quently of the oxygen from the s urface upon which the color 
is to appear. Over a fire of any kind the air is con stantly 
and very much diluted with the prod ucts of combustion, and 
the lame may be said of the muffie, while the piece lying 
upon the hot iron has the surface in contact with the iron in 
some measure excluded from the air. If the lormation of 
the film is th us retarded, it will easily be understood that a 
tool so treated will be softer, when the required color is ob· 
tained , than was intended, unless this condition be taken 
into account. To temper an ordinary cold chisel . for in · 
stance : in the initial dipping, it may in one case be immersed 
a sufficient depth and length o f time to require tbe lapse of 
but a few secondl! for the heat to be conducted from the 
bod y  of the chisel so as to bring the edge to the wished· for 
blue, while in another case it ma.y have been cooled so 
that two or three m inutes would be require d .  In the latter 
case the operative, tired of waiting lor the color to appear at 
the edge of the chisel, will endeavor to hasten it by holding 
it over the clear coals ; bnt he is surprised to find how 
strongly the color co mes . and finally wonders, when he comes 
to use the chisel, how it could possibly have become so soft 
with such a perfect color arrived at. If he is patient and 
allows the color to form without the assistance of tbe fire,he 
then wonders how it can be so hard with the prescribed 
blue upon it, to a Ihade. And this is an everyday experience 
in shops : an unprofitable experience, wherein proper infor· 
mation dispeminated through so widely circulated a medium 
as your valuablfil j ournal-read as it is no w.a.days in almost 
e verv workshop in the country-will go far to save. 

In drawing the temper of such a tool ,  the operative should 
be taught to be as careful as possible to dip It about far 
enough, and a sufficient length of t ime to require a moder· 
ate time only to bring the proper color : not too quick, al! 
that woultl. defeat bis object by causing the gradation of 
softness from the cutting edge upward, which must neceua· 
rily be the result in this metbod, to be very sudden, and will 
leave an extremely small fraction of the chisel's length suffi · 
ciently hard lor his purpose. If, ho wever, he has mis· 
i udged in his d ipping and he finds the color coming too 
�lowly, let him be sure, i n  whatever means he takes to b asten 
It, not to interfere with the free circulation of tbe l),lr around 
it. If the color comes slo wly, but not sufficiently so as to reo  
quire additional beat, h e  must still  take into con sideration 
the time it really occupies, and produce a deeper color if the 
time is unusually long ; while. if very q uickly brought, tbe 
color should not be allo wed to arri ve a t  so deep a point be· 
fore the final cool ing. An intelligent observation of all 
these points must be had in order that correct l eaults may 
be arrived at. JOHN T. HAWKINS. 

62 Cannon street, New York city. 
------------4.� .• �' ...... ________ __ 

BaldinI:" .� ntll. 

To tlte Editor of t1j.e &ientijic Ameru.an : 
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rushed Into the hole as fast as they could gai n admittance, 
till all were in, exc � pt about fi f ty, who seemed inclined to 
s tand aloof from tak ing �ny part in this wholesale m urder 
and robbery ; but I t  was not 10l)g before they proved them . 
selve� full brotherp, for soon a poor, frightened fugi - ive 
came rushing from his home, and nn a short distance and 
took refuge under a friendly leaf. He had been seen by t w o  
o f  these fellows outside, who watched him t o  his hiding 
place ; and then with all the fierceness of savage�, they rushed 
upon him and literally dragged him from under the leaf and 
killed him al most instantly. Several others came moving 
from thll hole, having escaped death inside, to meet it surely 
outside. 

Very few wbo came from the hole escaped being killed. 
S oon these raiders began to emerge from the hole, each one 
carrying something in his mouth , generally the lar V al  be. 
longing to tb e colo ny they had murdered and robbed. They 
instantly set out on the march for their o wn home, not haIt.  
ing until they had reached their own abode, distant about 
three hundred yards. They s eemed kind to the members of 
their own tribe, carrying back their killed and wounded 
(four or fi ve), but none of the dead or wounded of their 
enemies . After pursuing the rai.lers home, I returned to 
to the stone and turned it up, and found numbers of dead 
and wounded, and but few left to tell the d readful story. 

I have seen several of these 14iding !farties in Northwest . 
ern Arkansas, but never elsewhere. 

Mo unt Vernon, Mo. J. S. D. 
• •• • • 

The Fireless L ocomotive A.ccident. 

Io tlw Editor of the &ientijic American : 

I regret that a paper so ably cond ucted as the SCIICNTIFI O 

AMEUICAN sho uld have g iven space to such a tissue of mis· . 
statements as those over the signature of Edwin Baker, 24 
Atlantic avenue, Brooklyn, in your issue of July 4, page 5 
e ntitled " Expl osion of the I<'ir�le�s Locomotive. " 

He assert.s that, " on Ma.y 22, a large party of editors and reo 
p ortel's were invited to attend the trial tri p," which is simply 
an untruth . He says that " none of the reporters prese nt 
published an account in any paper. "  There were no repor. 
ters present, an d it required a m an like Mr. Baker, who 
could draw on his imaginat ion ad libitum, to make such mis· 
statements as he l.as done. 

The facts were these : The I!mall h alf inch glass tube at· 
taches outside the �tationary b Jiler to ind icate the water 
line, eracked ; and some steam escaped from the glass  until 
the valves could be closed. This wa� the extent of the cal · 
amity so dr.adfully described by Mr. E I win Baker. Instead 
of the fireless locomotive having ex ploded, as alleged by 
him , IIhe left within a few m inutes, without & speck of in. 
j ury, for Canarsie Bay, and returned after making seven miles 
of a satisfactory trip. 

It is a fact that the fireless locomotive was not iDj u red in 
the least, and th at she performs her accusto med tr ips from 
East New York to Canarsie Bay. It is a pity that yonr val. 
uable scientific paper IIhould ha.ve become the medium of 
publiahing all over the world the misstatements of Baker, 
thus aidi n g  him in his well known spite against the fireless 
locomotive, which he has indulged in for tbe past eighteen 
months. Is it asking too much that you make the neceesary 
correction by showing that the cracking of a glass water gage 
on a stationary boiler was a very different thing from the ex· 
p10sion of the firdless locomotive, as all eged by him ? 

East New York. JOHN M. GIBSON, 
S uperintendent Fireless Engine Company. 

I never, in re ad ing the natural history of insects , came 
across a descrip t ion of the ant which I designat� as the " raid· 
ing ant " (I know no other or a better name) ; I do not know 
wkether this little guerilla is kno wn to natural ists ; at any 
rate I have never met with an acc :>u n t  of it any where . It 
is one ol the most duing o f  all the ant tribe, but its honesty New Bemedy tor Hay Fever. 

and humanity can o o t  be boas t.ed of. It is about hal f an inch Dr. Horace Dobell, Senior Physician to the Royal Hospital 
in length, of a dark brown color ; in shape and in movement, for Diseases of the Chest, London , has suggested a cont rivance 
It closely resembles the common large black ant, kno wn in and a prescription, by the combine d  use of which immense 
nearly all the Western S tates, and cal�d the " black colony comfort may be given to many sufferers from hay fever and 
ant " ; but the raiding ant differs from all others in his wa.r· sneez ing. 
like di�position toward his neighbors. He is a mercilesl The prescription is all tollo ws : Chloral hydrate and cam· 
murderer and robber. phor (of each) 16 grains, carbolic acid 20 grains, pure morphia 

I have seen these ants in Northwestern ArkansaB, but 12 grains, oleic acid (enough to dissolve the morphia.) 20 grains, 
never in any other country. They are the most notorious caator oil (the clearest and finest) 7 drachms. Rub well to· 
marauders in all the insect world. They sand out spies ; and gether to make a lotion. 
on a favorable report being recei ved by the ILuthorit iep, an The contri vance Is for the efficient application of the 
expedition Is set on foot, for the cap ture of a neighboring abo ve remedy, and consists of a miniature bottle, contained in 
colony, and carrying off �heir store and their young as booty. a little boxwood case so that it can be carried easily in the 
On olle oOCBsion, I discovered a large force of these diminu. pocket. To the lid of the box is attached the cork of the bot· 
tive marauders on the march. There leemed to be many tIe, and to the cork, in the same faBhion as the spoon of a cay· 
hnndreds, all movin� rapidly in the same direction, every one enne pepper cruet, is fixed a little club shaped rod of polished 
keeping in his place with the greatest exactness, and all very ivory, long enough to reach to the bottom of the bottle, and 

close toge ther, in fact so close that the ground could scarcely also to the: .u pper extremity of the nostril. The little bottle is 

be seen in the middle of the column. The column was near kept half full of the: lotion above prescribed, and the little 
twenty feet in length and about ten inches wide. In front rod immersed in it. Directly the patient feels the tickle or 
of the main body moved three or four who seemed to be other signal of a coming sneeze, he nncorks his bottle, with· 
leaders of the troop, never falling back to the main column, dra ws the ivory club, wet with the oleaginous lotion, and 
except to give orders ,  as It were. On either sid e of the pushes it up the nostril till it reaches the seat of the sneeze 
col umn moved about twelve or fi fteen others, who kept con. signal : there it should be gently pressed so as to apply the 
tlnually about one foot a way from a.nd a little in advance o f lotion to the part. After this the club is withdrawn and reo 
the main column. I s upposed that they were removin g from turned to its little bottle of fillid, where it becomes at once 

one locality to another for the purpose of taking up their abode charged for a fresh applicat ion. As often as the sneeze 

in a new or more advantageous position. I followed th em threatens, the operation should be repeated . Very often one 

for about t wo hundred yards, when they all came to a halt, application will keep off a threatened fit of snee z ing altogeth . 

at the command of one of the leaders. The halt was only er, even though its first effect may be to excite a sneeze .  
for a moment. Those who had moved o n  either side o f  the - - -

column did not stop as the others did, but moved rapidly PROFESSOR KING and t wo companions r ecently made & 
around a stone, about six incheB in diameter, when they balloon voyage, from Buffalo to Salem, in the southern pa.rt 
turned their heads toward the place whence they had come, of New Jerlley. The route was roundabout, the balloonipts 
and stop ped. ThiB seemed to be a signal , for the main passing over parts of the States of New York, Pennp:y lvan i  • 
column instantly rUBhed toward the s tone, on one side of Delaware, Maryland , and New Jersey. Starting at 6 P. }. ., 
which was plainly to be seen the opening of an ant colony. July 4, the final landing was made the next morning at 7. 
These ma.uraudera lurrounded the stone on all sidell, and , Distance 400 miles. Time 11 hours. 
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PRACTICAL MECHANlSM. 

N UMBER V. 

BY JOSHUA ROSB. 
CASE HARDENING IRON. 

Iron may be case-hardened ,  that is, the surface converted 
into s teel and hll.ldened , as follo ws : First, by the co:.o.mOD 
prus� iate of p o tash proces�, which is as follows ; Crush the 
potash to a l'o wder, being careful tha.t there are no lumps 
left in it, then heat the iron as hot as possible without caus­
lng it to scale ; and with a piece of rod iron, s poon shaped 
at the end, apply tht! prussiate of potash to the surlace 01 
the iron , r u b  it with the spoon end of the rod until it fuses 
and runs all over the : r tiele, which mUEt then be placed in 
tIi .. fire again and slightly reheated, and then plunged into 
water, observing the rules given for immersing steel so as 
not to warp the article. 

Another met'lod is to place the pieces to be hardened in 
an iron box ,  made airtight by having all its seams covered 
well with fire clay, filling the box in with bone dust closely 
packed aro und the articles, or (what is better) with leather 
and hoo fs cut into pieces abo ut an inch in size, adding thin 
Jayers of Ealt in the pro p ortion of about 4 lbs. salt to 20 lbs. 
of learhe r  aud 15  Ibs. of  hoofs. In packing the articles in the 
box, be caref ul to 80 place them that when tse hoofs, leather, 
etc , are burned a way, an d the pieces of iron in the box re 
ceive the weight of those above them, they will not be like­
ly to bend from the pressure. Whfn the articles are packed 
and the box ready to be closed with the lid, pour into it one 
gal on of urine to the above quantities of leather, etc. ; then 
fasten down the lid and seal the seams outside well with 
clay . The box is then ph.ced in a furnace and allowed to 
remain thpre for about 12 hours, when the articles are taken 
out and quickly immersed in water, care being taken to put 
them iu the water end ways to avoid warpin g t.hem. 

Arti cles to be case · hardened in the above manner should 
have pi� ces of sheet iron fitted i n  them in all parts where 
they arll required to fit well and are diffi cult to bend 
wueu cold . S up pose, for in8tance it is a quadrant for a 
link mot ion : fit in t.o the �Iot where th .. die works a piece of  
sueet  irun (@ay t thick) at  each end of the plot,and t wo other 
p ieces at eq uidio tant places in the slot, leaving on the p iece� 
a proj ection to prevent them from fall ing through the slot .  
In packi cg the q uad raI:t i n  the box , place it so that the shee '. 
iron pieces will h'lve their proi ection� upp"rmost ; then. in 
taking the q uadrant c:ut of the box, han d le it careful l y ,  an d 
the piecps of iron will  r�main where they were placed and 
prevent  the q uad rant from warping in cooling or while ic 
the box ( from the pressure of the pieces of work placed 
above it). 

It is obvio us, from what has bel'n already said,  that the 
b eavitlt pieces of work should be placed in the bottom of the 
box. 

CUTTING SPEED AND FEED. 

The term " cutt i n g  "peed , " as app ied to machine tools, 
means the L u m ber of feet  of cuttir>g p"rformed by the tOr)l 
edge, in a given time, or ( what is the same thing) the num· 
ber of  feet the shavi cg, Cllt by the tool in a given time, would 
measure if extended in a straight line. The term " ftled," as 
applied to a m ach ine too l ,  means thE> thic. neBs of the cut or 
ilhaving takeu by the tool . 

Planing mach ine!! being constructed so that tb eir tables 
run at I!. givt-n and u n chaoge� ble s pped, tluir  cutting s pee d 
is fixed ; and tl�e ope rator has only, thne fore, to con sio er the 
question of the amount of feed t o  be given to the tool at a 
cut, which may be placed at a maxi mum by kee ping the \001 
as stout as possible in  proportion to its work, mak ing it a� 
hard as its strength will allow, and hstening it £0 that its 
cutting ' d g-e wil l be as close to the tool post as circum8tance� 
will permit .  In all cases.  however, cast iron may be c ut in 
a planp! WIth a coarser feed th an is possible with wrought 
iron.  Millin g  macbines should have their cutters revolve so 
th at t.he cuttin g speed of the large ,t d iameter of the cutter 
does not exceed 18 feet pel' minute, at which speed the cut 
taken m 'y be made ( without inj ury to the cutter) as deep as 
the machine wil l drive. 

It is only when we treat of lathe work that the questions of 
feed and �peed assume their real importance, for there is  no 
part of the turner's art in which so great a variation of prac­
tice exists or is possible, no part o f  his art so intricate and 
deceptive, and none requiring so much j ud gment, pHception, 
and watchfulness, not only because the n�ture of the work 
to be performed may render peculiar conditions of speed and 
feed necessary, but also beoouse a tool may appear, to the 
unpracticed or e ven to the �xperienced eye, to be doing ex­
cellent duty, when it is really falling far sb ort of the d uty 
it is capable of performing-_ For all work which is so sligh t 
as to be very liable to spri ng from the force of the cut, for 
work to perform which a tool slight in body must be used , 
and in cases where the tool has to take out a sweep or round 
a corner which hall a break in it, a light or fine feed must be 
employed ; and it is t.here fore advisable to let the cutting 
speed be as fast as the tool will stand ; but under all ordina­
ry circumstance�, a maximum of tool feed rather than of 
lathe speed will perform the greatest q uantity of work in a 
given time. A keen tool , used with a quick speed and fine 
feed,  will cut off a thin shaving with a rapidity very pleas­
ing to the eye, but equally as deceptive to the jud gment ; for 
under such & high rate of cutting speed , the tool will not 
stand either a deep cut or a coarse feed ; and the increase in 
the depth of cut and in the feed of the tool, obtainable by 
the employment of a slower lathe speed , more than compen­
sate for the reduction of lathe speed necessary to their at· 
tainment, as the tollowin g  remarks will disclose. 

Wrought iron, of about two inches in diameter, is not un­
commonly turned with a tool feed of one i nch of teol travel 
to 40 revolutionll of the b.the. With a tool feed so fine as 

J titntific �mtricau. 
this, it is possible, on work of this size, to employ a cutting 
speed as high as 27 feet per min ute, p roviding the d epth of 
the cut does not exceed one eighth of an inch, reducing the 
diameter of the work to 11 inches. The lengtk of shaft or 
rod turned under such circumstances will be l-h inches per 
minute, since the lathe speed (necessary to give the tool a 
cutting speed of 27 feet per minute) would require to be 
about 51 revolutions per minute ; and as each revolution of 
the lathe moved the tool forward (-0 of an inch, the duty 
performed is ·H· of an inch, or 1-1"2" inches of shaft turned 
per minute, as before state d,  If, ho wever. we turn the same 
rod or sbaft of two inch iron,  wi th a lathe speed of 36 revo­
lutions per minute, and a tool travel of one inch to 24 revo­
lution s of the lathe, the amount of d uty performed will be 
�-! inchep, or it inches of shaft turned per minute. Here, then, 
we have a gain of about 17 per cent in favor of the employment 
of the slo w speed and quick feed Nor is this all, for we 
have reduced the cutting !peed to 19 feet, instead of 27 fe�t 
per minute, and tbe tool will , in con sequence, stand the cut 
much longer and cut cleaner. 

P ut8 lling our investigations still further, we find from ac· 
tual test that, cutting at the rate of 27 feet per m inute, the 
tool will not  stand a cut deeper thau one eighth of an , i n ch ;  
whereas under the cutting speed of  19 feet per minute, it 
will take a cut of one quarter of an inch in depth, thall con· 
siderably more than doubling the d uty performed by the 
tool, in consequence of the decreased cutting speed and iD ­
creased feed or tool travel. 

Lathe work of about three quarters of an inch in diameter 
may. if there is no brpak in the cut, be turned at a cutting 
ppeed of as much as 36 feet per minute, the feed being one 
inch of tool travel to about 25 revolutions of the lathe. The 
revol u ionp per minute of the llithe. nf'cepsary to give such a 
rate of cutting spfled, will be about 183 ; the duty performed 
will therefore 1l'7}1.., or 7 -Ar inches of three quarter inch iron 
turned per minutb. A feed of one inch of tool travel to 25 
revolutions of the lathe is greater than is generally em­
ployed u pon work of so small a diameter as three quarter 
inch ,  but is  not too great for the �enerality of work. o f  such 
a size ; for the tool will stand eith er 8. roughing or H m oothing­
cut at that speed, unless in the exceptional case of the work 
beiog so loog as to cause it to s pring away from the tool. un­
der which circumst anceA the feed may be reduced to one inch 
of tool travel to 30 or 40 revolutions of the l athe, according 
to  the length an d  d epth of the cut. 

It will be observed that the cutting "peed given , for work 
of three q'larter inch diameter, is nearly double that given 
as the most advantageous for work of two inches d iameter, 
while thE' feed or tool travel is nearly the same in both cases ; 
the reaFon of this is that the tool can be ground much keener 
for the s maller sized than it could for the larger sized work, 
and, furthermore, because ths metal, being cut off the small  
sr  work, is IIot so well suppo- ted by the metal behind it  as is  
the mptal being cut off t h e  larger vrork, and , in con sequence, 
p l aces leAS strain upon the tool pOInt, as illustrated in Figs. 
26 and 27. 

B is a shaft,  and U is the tool in both cases. The d otted 
line, a, in Fig. 26, does not, it  will be observed , pass throug h 
so much of the metal of the shaft, B. as does the dotted line, 
a, of the shaft ,  B, in Fig. 27. The metal in ::ontact wlth the 
point of the tOJI in Fig. 26, is not, therefore. 110 well sup 
ported by the metal behind it as is the metal in contact witb 
the point of the tool in Fig. 27, the result being that the tool, 
taking a cut on the smaller sha ft equal in depth to that 
taken by the tool on the larger one, may ha.ve a high�r rate 
of cutting speed without sustaining any more force ft'llU the 
cut, the differl'nce in th 3 resistance of the metal to the tools 
b�illg equalized by the increased speed of the smaller shaft. 

These conditions are reversed in the case of boring, the 

metal, being cut in a small hole being better !lupportel by 
the metal behind it than is the case in a larger hole or bore. 

This is overcome by placing the cut ' iog edg/! of the tool be­
l ow the c · nter of the work, as  shown in Figs. 28 and 29, 

the circulhr lines , a and B, representing the cut, C bein g the 
tool in both cases.  But in a large bore, the � ff ect Is not 80 
seriously encountered , because of the nearer approach of 
the circle to the straight line, as shown in Fig. 30. The cir­

cular line�, a I(nd B, represent the cut, 
aDd C i s  the tool . 

On heavy work it �s specially desirable 
to have the tool stand a lo� g time with­
out bting taken out to grind , for the fol­
lowing reasons : 1. It takes long-er to 
e top and start the lathe, and to take out 
and re place the tool . 2. It takes longer 
to readj ust the tool to its cut. 3. It takes 
more time to put the fee d motion h,to 
gear again. 4. The feed motion is very 
slow to travel the t.>ol up and into its 
cut, and to take up its pl ay or lost mo-
tion. 5. Lastly, the tool should take & 

great many more feet of cut, at one grinding, than is the 
case with a tool lor small work. 

A tool used on work 5 inches diameter (the latb e milking 
20 revolutions to feed the tool one inch) would perform 314 feet 
of cutting in traveling a foot, the lathe having, of course, 
performed 240 revolutions ; while one used on work 10 feet 
in diameter (with the same ratio of fpeed) will have per­
formed 314 feet of cutting wben the tool has t ravelf d half 
an inch, and the lathe made 10 revolutions only. In prac­
tice, however, the feed for larger work is in creased in a far 
greater ratio t b an the cutting speed is dim inished, as com­
pared with smlllJ work ; bu. in all cases the old axiom and 
poet ical couplet holds good : 

U .A.. qutck feed 

and slow speed." 

as the most expeditious for cutting off a quantity of metal, 
and, in the ca� e  of cast iron, for finishing it also. 

A positive or constant rate of cuttinll: � peed for large 
work cannot be given, because the hardne�s of the metal, 
the liability of the work to spring in con sequen ce of its 
shape. the distance o f  the point o f  the tool from the tool 
post, and other rauees already explained,  may rf n d er a de · 
viation necessary, but the following are the approximate 
s pep.d s and feeds : 

W fought iron of about 12 inches diameter : Heavy rough­
ing cuts, 18 feet of cut p e r  minute ; a c d  feed, 27 revolutions 
of lathe per inch of tool travel. Finishing cu ts, 20 feet per 
minute. Feed,  £0 revolu t'ons pI'! inch of t ool travel . 

Cast iron of about 12 inches diameter : Heavy roughing 
cuts. 25 feet per minute. Fep d ,  22 revolutions pH inch of 
tool travel. Finiphing cutA, 25 feet per minute. Fee d ,  8 re­
volutions per inch of tool travel. 

Cast iron, 10 fpet diameter : Roug hin� cuts, 15 feet per 
min ute. Fepd ,  20 revol utioD!O p'·r in'lh of 1 001 travel Fin i �h­
ing cut�, 1 9  feet per minute. Fe ed, 4 revolutions per in ch of 
tool tra vel. 

But these data in no wise apply to t 'ols h el d  fOI out from 
the tool post, nor to cutti ng tools ulled in a bor ing bar, C3n­
eerning which latter too much depends upon the rel ati ve size 
of the bar to the h ole to be bored , and upon the sol idi ' y  of 
t he lathe or machine dri vin g' the bu, to p�I mit of any data 
bein� given. 

8ra"s of srr all  diameter may be turned at a cuttinl!' speed 
of 420 feet p. r minute, w i th a feed of 25 revol ut ion s o f  th e 
lathe per inch. of tool tr av,,] , and work of 18 i n cb � s  dia meter 
at a cul tin� spoed of 150 feet per m inute, wi th a f�ed of 36 
revolutions of the l athe to an inch of tool travt l .  T il e  dis­
cre r ancy in tb e feet of cut per minute arises from the causel 
explained in Figs. 26 and 27. 

- - -
Telegraphic Crow •• 

At a recent session of the Asiatic Society, Mr. L. Schwen­
dler showed a crow's nest, made of pieces of telegraph wire, 
t wisted together in a most ingenious a nd kno w i l1 g  manner. 
He said that lately such nests had bpen frequently found ,  
and that tbe crows often pelected telegraph posts.  between 
which and the telegraph wire8 they built those wire nests, 
causing what are known as " earth " and " contact," and in·  
terferin g with communication. Crows, however, were by 
no means the only animals interfering, by the i r  domestic ar­
rangements, wit.h overland teIF g-rapb y. Wasps build their 
mud nf lltll in th9 porcelain insulators. causing, in rain an d 
dew, leakage from the wire to the I!round. Birds of prey 
frequently dropped dead fish and otber offal upon th e wires, 
causing contact. These were all freq uent �ources of tempo­
rary interference with tt'legraphic communication upon over­
lllnd lines, and they, combined with many other facts not 
necessary to mention , seemed to show that it would be & 
very great advantage to ulle subterranean telegraphs instead. 
of overland lines. 

• ••• • 
P ASIGRAPHY. -Pasigraphy is the name of a n ew sy etem 

of writing by numbers, which, it is a.serted, may be used 
univer�ally, and thus obviate the d ·fficulty of commnnica· 
tion between nations of different languages. Dr . .! n ton 
Bacbmaier, of Munich , is tbe inventor. A con fennce of 
gentlemen of various nationalitif'R was held in London, n ot 
long ago, to promote the nndertaki ng, and the result is Baid 
to have been of an encouraging character. 

• ••• • 
THE ST Lours BRIDGE has a tot:o.l length of 4,462 feet, &8 

follows : From Third street to the building line on tbe l evee. 
930 feet ; thence to building line in East St. L1uis, 2. 107 fept ; 
thence to (,,omme!lcement of the el\stern approach on the 
dyke, 1 ,425 feet. This approach is 2,000 feet in length. 
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IMPROVED SEWING MACHINE MOTOa. mi nute for twenty minutes. This, though nry much fa8ter 

Dom. sHc motors, unle&s tbpy pre&ent the three elemenh than is ever necessitated in actu&! practlCt', was acc?mplished 
of safety, sim plicity, and cheapnes�, s tand litt13 chance of sever&! times in our presence, tlte needle in one instance 
gll.inlng popul ar lavor. We are inclined to believe the same piercing m any thicknesses of muslin or linen. Probably 
is true of ap paratus which, apparently fill ing the above con - once in every hall hour would be all the winding required 
d ltlonR, is nevertbel"88 of a na.ture intrinsically against whillh for continuous work, and this, as we have ab:>ve expla.ined, 
prpj 'ld i ce  exists. Thu�, we doubt it any woman would is an operation of littIe d ifil culty, done in a very few second�, 
c'J arge herself with tbe care of a boiler and steam engine, and controlled by the ratchet wheel and pawl shown In Fig. 2. 
h o wever �mall itR dimensions, or would un-
d erhke to m a n age the battflry of an electro­
magnetic macb ine ; the one ahe hits connected 
in hor mind with fxplosions and similar ca­
sualt\ps ,  while of the otht'r tbe average fe­
male i p, a s a rulp, totally ign orant,  and hence 
timorous. E very WOlllan, howevt'r, bas some 
Idea o f  clock wolk-kno ws that i t  ruus when 
woun d up, and i @  not liable to sudden freaks 
in the w . y  of bur�tlng and giving dieagreea­
ble shocks ; and conRf q ll,en'ly, jf  sbe fi n ds 
she can d rive b er macbine for some time by 
tu rning an t x �ggerated clock key a lew revo­
lu tion�, the cha G ces are that sbe will do so 
rath' r than tira hersel f o ver tbe tread le .  eim­
ply bf c luse, in the ca�e of clo ck work she is 
lami liar w ith tbe pO Wt'l she d e al8 with , wbile 
in t\ .e  case of st. am or ell'ctrici1y ehe is I: ot. 

The in ven:or of the d evice Illus llated in 
the a n nexed t n�r&v i n gs has prod uced sn ar­
ran gement of �pring mec;anism for actu ating 
sewing ma�hinep,  whi�h, j udgin g from a re­
csnt, I m pection of Its op era'.ion,  is capable o f  
gi v i n g  ex cellen t remlt�. E �ery one, it is 
p r eeum. d ,  is reason ably fam il iar with the 
gennal pr; ncl pl. s of e uch a pparatup, and 
h e n ce an all u s i on to them is nClt n eeded , nor 
is It d ee m ed nereseary here to ente"!' minute­
ly i n to tbe it ter-, n g B I' t'mfnt 01 tbe val ioll S 
trall s m i tt 'ng wb eeld. S a llice it to state that 
tbe c ln n ect'.on between tbe part s I s  fimple, 
and read i ly undfrstoud from a glan ce at the 
de9ice  it�elf. The pointe t o  wbi ch a.tention 
is especially directed are the mode of insur­
ing an equal at;d u niform power d uring the 
enl ire ptrio d that the f p rin g is unwinding, 
and tbe brake mechanism by which the mo­
t ion is  con t rol!. d. 

To in mre tue best appli ca'.ion of power 
throughou', the inventor baa recourse to an 
arrangem"ut VHy similar to the I}ro iGary fu­
zee. 00 tbe spring sbaft, A, Fig. 3. i8 a cy­
linder to the peripbHY ot which a chain 
is at_ach � d .  The latter i s  also secured to t h e  
large r portbn o f  the �pirally grooved d rum, 
B, fO tbat the motion t hertby iDn. mitted to 
s a id drum rola' es the largfl c<Jg wheel, C, 
and thellce pas�es to the other mecbauism, 
and fin ally. to the belt pulley of the macb ine.  
Tbe winding i s  d one by a winch appl ied to 
the sb d.,  D, Fig. 1, with the pinion on which 
and ah o wil h tbe main wbeel, C, an idle 
whet I, E, mll.y be Blipped into and out of gear 
( by a 10Dgitud i c al m otion of i rs  @h llft in its 
beari n gs) a t  will.  By this m ean s not only i8 
the po werful coiled s pri ng, re present e d  at the 
rig. ,t  of Fig 1, wonnd , but tbe coain tight ly 
wrap p ad in th e g rooveA of the drum , B, Fig. 
3. It will be noti ced tb at, during the first 
tu -u of the wind iDl!', which require but little power, the chaiu 
w in � s  about t h e  larger port bn of the drum, B. between 
w h i ch and the dlameter o f  the driving whe�l, C, there is less 
differtlnce.of  leverage ; but toward the end ,  when n:.uch more 
p ower i� n eeded to finish the work, a greater leverage is af­
forded tb roug b the d-crease in diamt'tel' of tbe portion of the 
drum on which the chain then wi� ds. When the spring be­
gin� to unw ind, and so to d e ive the mf chaniem , the exact 
con vnSf> of the above takes pI aM. T he power, at first strong. 
is a pp!ied to tbe sm aller portion of the dri ving drum, and 
tb en, as it d'ml u iehes. its po'nt of sp pliclLtion gradually 
changes so as to work with proportionally in('reased ltlver 
age. T o e  drum being properly shaped , the rf sul t is to cauee 
strong pOWElr to act up�>n short Illverp, an d light power on 
lon g l e vers, effecting a uniform tran smission of loroe. The 
sam e end may be r eached by replacing the cylinder with 
ane>t ber  conical drum. 

T h e  brake mechanis m Is rppreBented in Fig. 2. F is a fbt 
elaqr.ic b n, to which is attached a cusbion, G, which acts as 
a brake sboe ai!'a'nRt the fiy whe�l, H. To the outer fnd of 
the b iT, F, is secnred a rod which puses up through the ta o 
ble, and ends ab)ve in a bntton, I. Bv raising tbe latter, the 
cusbbn is rem o v e i  from the fly wheel and the works allowed 
to o pera',e ; by b wering the but.ton,  tbe brake is again applied , 
and elo p p a ge reAnlts. A brake at J prpsses u pon the b.lt 
wb eel �haft, and i s held d o wn u pon the latter by the pres8ure 
of the faot u pon thq bar, K, undff tbe table. By in cre'lsing 
the pre�sure, and consfq nently the Iriction of brake . J, the 
m acb ine h caused to travel m ore slowly ; and by relaxing the 
same altogetb er, full speed I� permitted . 

S ll tti cipn t b , i o g  n :> w  8&ld to c lnvey an idea of the con 
straetlon ol tbe d evicp, we may �tate tbat its general appear­
an 'e Id exe�l}Pntly sho wn in Fig. 1. It may ba app�ied to any 
m lLchin�, r ; q ui lin/!' no other m.,dl6cation of the latter than 

YOUNG'S S�WING MACHINE MOTOR. 
The invention appears to U8 to be a lIuccessful application 

of simple and, certainly, not expensive me::hanism, to a 
much needed end. Women's work upon tbe treadle is none of  
tbe lightest, and, while always tem porarily fatiguing, .ome­
times results in permanent physical suffering. This, added 
to the fACt that the sewing machine is one of the most im-

the replacIng of the t able, it of ordinary elze, by a larger portallt, if Dot the firat, of modern household god., should 
ou". F. gut turD.  ot the Clank-whloh, owiog to the biter· bel!peak careflll eumiuation ler the devior. 
p�8Won of tbe idle whllel, are made In d1recdon from th' l Patented by Mr. Wllllam You.,. Jaly 8, 1873. For fur­
eperator-JUdba to wind the epring and eet the machine in thtlr partieularll adllresll C. T. Crawford, 42 Fr&Dklin street, 
operatloJl at full speed, estlmated at about no stitchell per Baltimore, �cl 
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Mnslo by Tele:rraph. 

Mr. Elisha G ray, of Chicago, a geDtleman wpll known as 
an inventor and manufa�turer o f  telegraphic a p paratu�, b as 
perfected an instrument by whi ch, says the Journal of the 
Telegraph, 80und s  prcdur.ed at one end of a wire can be 
conveyed to the othtr ind by electricity, over circdts of 
great length. It has, says the Journal, alrea.cl y been te�ted 
upon the wires of the Western U � ion Telegraph Company 

over a circuit of 2,400 mile-s, with the m o st 
satisfactory results. T unt'8,  played upon the 
byboard of the transmitting portion of the 
apparatu�, were d is tinctly audi ble and un' 
mistakably reprod uced, note for note, at the 
d istant end of thi s long circnit. 

T he apparatus has been named by Mr. 
Gray tbe telephone. The transmitting ap­
paratus consists of II. key board having a 
nu mber of electro-magnets correppondiD g 
with the numbpr of keys on the bOHd, to 
which are attache d  vibrat in g ton!l'ues or 
reeds, tuned to a musical scale. Any one 
of t b ese t ongues can be separately eet in 
motion by depressing the key corresponding 
to it. '1'0 this trans m i tting instrument the 
cond ucting wire is attached, the otber end 
beiDg attacbed to the rec< iving a pparatu8, 
whicb may be anytb ing that is sonorous so 
long a� it is in some d e grt e a con ductor of  
electricity. A v iolin, with a tbi n  strip o f  
metal stretched bet ween t h e  81 rings at a 
point where the bridge of the infttru m ent is 
ordi narily pl aced, will, on rEcei viDg the 
sound trans ooitted tbrough tbe cl)Ld uctin g  
wire from the pia.no, give out a tune very 
similar in qur.:lity to tbat of an ordinary vi 
olin. 

•••• 
Preservation of Iron Sblpa. 

A few weeks ago (22d o f  May) we sum­
marized the instructions issued by tbe Ad­
m iralty relative to the presel vation of b lil­
ere by tbe placing of  un81akpd lime in those 
boilers which could be kppt empty, al, d,  in 
those cases whfle tbey were liable to leak.  
age from the sea, by fi liDg them with a so­
lution of l ime in sea water. The reeult of 
the experimental applic1l.t ion of the solution 
of lime has been S'l satiefactory tbat its UEe 
i8 to be extendpd to iron and compo�ite 
ehlps, nndpr the circumstance8 dt'Pcribed in 
the following circular, No. 36 of 1 874, lately 
i,sued by th e Admiralty : " Expe riments 
having sh own tb at Ihe destructive action o f  
bilge. " .. ter on the iron frames, etc , of iron 
and of composite vefsels may be reduced 
or altogether obviated by the use of lim e, 
my Lords Commissioners of tbe Admiralty 
are pleased to direct that in all cases where 
it m ay be found impossible to d r y  o ut com­
pletfoly allY of the! cJmpartmentp, bilges, or 
wing'!', in order to coat them wli h compo�i­
tiou paint, or cempnf-, 1I.S p rpscribed by cir­
culars 28 of 1872, 22 o f  1873, an d 31 of 
1874, lime well slaked i s  to be plaCe d in the 
watH contained in snch placps. .As un­
slllb d limA would Illj n re coatirgs of com-
position , paint, or cemEnt, care is to be ta­

ken that the lim' used is thoroughly slaked. "-Engineering. 
• ••• • 

The Sczaroch. 

The Russians have lately adopted a D ew ebell which, ac­
cord ing to recent experiments, seems to be a formid able 
proj ectile. It is well kDown that with the o rdinary elonga ­
ted bolt a ricochet fire ('annot be maintained ; and a s  tb is 
epectel of firing is very effective against maepes of tro�ps, 
the 10s8 is a matter of considerable moment. The pczaroch, 
for such is the name of the new proj . ctile, is either a per­
cusdon or time ehell and a shot,the l attf T of which ricGchets 
beyond tbe point of explosion of the bursting charge. The 
shtlll portion is a simple iron cyllndf l, to one fOnd of which 
is 8ecured , by a tbin sheet of lead, a SphHiral shot. 

On leaving tbe gun the combined pr(ljectiJe acts l ike an 
ordinuy elongated �hell ; but as soon 8S the txplo�ion of the 
charge take. place, the oy linder of courslI llies ln

. 
piec�s, while 

the shot,impelled by the add itional velocity and by reason of 
its form, ricochets for hun d reds of leet ahead. In firi n g  at 
batteries, the double tffect of this proj - ctlJe comes into ex­
cellent u &e, a8 the shell might be exploded among tbe g o n s, 
while the ball would strike far in the rear among the re­
serve troops ; or while t1e eh e11 might buret in the front 
rank of an advancing col umn , the ball wonld continue plow­
ing its way throu gh eeveral su rceedinl1; ranks. 

------------.. �,.� . .. ------------
Ano&her Dam DIsaster. 

The bursting of the Mill River reservoir has been very 
closely followt d by the bnakinlr of another d am In M aspa­

chu!ette, tblrty miles nort h we8t of SpriDgfi fld and on the 
line of the Boston and AlballY Rr.iload. Twelve bridges, 
four manufActories, and several d wellings, valued at about 
halt a million dollari', were d e.troyed, beeide tbe vel!'etation 
in the path of the flood being generally deva�tated. Happily 
no lives were lost, w1U'1lillg being given In t ime. 

From all accouDts, the casualty was due to th'" im perf' ct 
cOllBtruction of the reservoirs, wb ich appear to h ave b p en 
mere mud banks buUt some lorty years ago. The recfnt 
heavy rains probably proved too much for the !Uet&.lning 
power of the soil, aad hence the barriers gave way. 
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THE saNDRIDGE PABX OONSERVATORY, ENGLAND. 

O llr illustration repreleotl one of the most beautiflll of 
Eoglish conservatories, that of Sllndridge Park, Kent. The 

house ia 100 feet in leogth by nfarly 40 feet wide, and 85 
feet in hight, and il constructed almost entirely of iron and 
gla .. a having perpendicular sides and a curvilinear Ian thorn. 
ahaped roof, of p;easing proportions, supported on light 
iron work pillars, which also serve as lIupports for rare 
gra-ce flll climbers. The present engraving, says the Garden, 
beutlflll as it is, gives but a very faint idea of the interior , 
wbich would require at least bIt a dozen such views to do 
it fllll j ustics. 

The c�ntral portion of the hQuse is laid out in beds, ill. 
which pll.lme, ferns, cy. 

but advertisements after all. Thia is a very inconect no· 
tlon, especially when we conllider the remarkably excellent 
and in some rE-spects wonderful collectionll of industries and 
objects that have been brought together at these British In· 
ternational Exhibitions. We have heretofore described some 
of the branches of the present exhibition, and now give the 
following from The Engineer : 

If there il a lively place in the whole exhibition, it is the 
French annexe. If anything could have turned the scale in 
favor of the exhibition, it would have been the foreign ele· 
ment, especially the French. India, which ill part of our own 
empire, is worth a good deal ; but France is especially valu. 
able for exhibition pnrposes. Whatever �he Frenchman 

7 1  
Sommerard ia the inlpector.geueraI. In the arcade near the 
French garden are shown some fioe specimens of ornamental 
ecreenwork cut out of metal by the steam sawing machine 
at the mills of Delong &; C.>mpany. 

The ingenuity of the French i8 shown in the mechanical 
singing birds of M. Bontems and the marvelous watches of 
M. Haa8. Some of these watches wind up by the mere 
process of opening and shutting the outer case. One watch 
gives the day of the week and the date, besides showing the 
phases of the moon, striking the hours and quarters, and 
markiDg time to the sixth of a second . Another watch 
strikes hours, quarters, and minute8 . In the mechanical 
sectiOn of the exhibition the Siebe · Gorman diving app&ratus 

was brought into 
working order a few 
wet"ka back, and the 
operation a of the 
diver in the raised 
tank with its glass 
panels are of general 
interest. Close at 
hand Messrs. Chance 
Brothers &; Co. , of 
Birmin gham, have 
erected their dioptric 
holophotal revolving 
ligh t-of the first or· 
d er-a splend id ex­
ample cf mecbanical 
engineering. As we 
have before stated , 
this is in tended for 
the S o  u t h Stack 
Lighthouse, Holy. 
head , and has only 
just been made. 

cads, camelia�, and oth. 
er rare exotics luxuri· 
ate with eomething of 
their native vigor. 
Around the eides, sub· 
stantial stone benches 
have been erected for 
II m a l l e r  decorative 
plants in pote, and be· 
neath these the b ot 
water pipes are placed 
and concealed from 
view b] a neat and or· 
namental cast iron gra· 
ting. The hot water 
apparatus is of the lao 
test and most approved 
kind, while the genial 
temperature m a i n .  
tamed is amply BUm­
cient for the choice 
bloom ing orchids and 
stove plant s, which are 
grown for tbe purpose 
of decoration i n  ranges 
of p'ant houses to the 
rear of the conservato­
ry. A notable feature 
is a pair of lean.to cur· 
vUinear roofed houses 
behind the conservato· 
ry, and connected with 
that structure by doors 
ope.iog i nto an alcove , 
very tastefully decora. 
ted with virgin cork, 
anll planted with or· 
chid s, filmy ferns, and 
other choice exotics, 
the effect of which is 
considerably hightened 
by a large mirror wl ich 
extend s the whole 
len$th of the alcove 
behind. TheBe very 
agreeable adjuncts to 
the conpervatory are 
very tastefully and sys. 
tematically arranged 
in the natural style 
and planted out with 
fermi, orch id., and 
choice foliage plants, 
all of which luxuriate 
in t he most vigorous 
manner poeaible. The 
doorways are fringed 
with maeses of virgin 
cork, over which lygo. 
dlums, ficus stipulata, 
fresh green sel&ginel. 
lall, begonias, and 
bright veined eranthe· 
mum. ramble in rich 
profusion , and with a 
vigor only attainable 
by plantinll' them out 
in good fresh soil with 
ample room to extend 
them�elvfs in al1 direc· 
tioDS. Conservatories, 
arranged in the natural 

SUBDllmGE PAllK COliSEllVATOllY, KElIT, EliGLAlID. 

Cut short at the 
end of its first Olym. 
piad, the exhibition 
se'lS its programme 
shorn of its hlr pro. 
portions. In 1875 we 
were to have woven , 
spun, and felted fab­
rics, in relation to 
printing and dyeing. 
At the same time we 
were to have bad a 
display of borological 
instrum6nh, braes 
and copper manufac­
tures, aIad all that 
relates to water sup­
ply. In 1876 there 
was to have been a 
collection of works in 

precious metals and 
their imitation8, to· 
gether with phlloso. 
phical instruments 
and agricultural mao 
cbinery. The plan 
for 1877 was poor, 
consisting of furni. 
ture and upholstery, 
" health manufac· 
tures," and machine 
tools. The list for 
1878 looked b�tter. 
including gla8S, tap. 
estry, milit&ry engi. 
neering, naval archi . 
tecture, and lighting 
by all methods. Iron 
was to bfI the leadiDI[ 
feature in 1879, while 
1880 was to be lam OU8 
for chemistry and ar· 
tlcles of clothm g, 
supplemented by sew· 
in� machines and 
rail way plan t-a droll 
assortment,confound. 
ing our ideas 01 the 
druggillt and the d ra. 
per with tbe general 

ityle, and baving the finest epecimens planted out, are Ipe· 
cially l? be recommended, as they are not oDly effective, but 
much less troub�e is entailed 011 the gardener than when 
pot. or tubs are employed. 

-----------.Q�.ee �� • ._--� ____ __ 
THE BRITISH IN TERNATIONAL EXHIBITIONS. 

The !eries of pplendid International Exhibitions inaugu. 
rated by the British Government, and carried out with so 
much effect in London by Her Majesty's Commissioners. are 
to be brought to a close with the termination of the preaent 
year. These exhibitions were intended to extend over a 
period of several years, a new exhibition being opened each 
year with lOme special characteristic to render it prominent 
or attractive}. But the world appears to have become .ur· 
feited with exhlbiti ')n II , and even the Brltllh Povernment is 
unable to induce the people to attend or take interelt in 
them. Thtl may in part explain the apll.thy of our own peo­
ple in respect to the approaching Ceat8Dnial Exhibition at 
PhUadelphla.. The people are tired of IlUch IboWII ; they are 
regarded in the popular mind as tame, insipid, and nothing 

touches he 8eems to adorn. Going into the French annexa, 
we are struck with ibe beauty of the engineering models. 
The very sewage apparatus haB an air of elegance. The 
wood Is polished beech. the metal is the finest brass . and 
everything has the finish of decorative work. There may be 
a lack of faithfulness and reality in all th1e brilliancy, but 
doubtless the con8tluc�ion is correct. These, and other mod. 
els, are Bent by the Muuicipal Council of Paris, and are 
further elucidated by admirable photographs and drawings 
su'pended on the adjacent walIl. Models of waterworkl, 
bridges, and other structures, are all very good. There is 
likewise a Iteam roller and a diagonal Iweeping machine. 
In another divillloD of tbe aDnexa we meet with lOme splen. 
did models of educationl inltttutiOD', 10 perfect that Doth­
ing Is wantil1g bllt the actual " 1l�8h and blood. " The rooms 
are there;all duly titted up, and everything laid open to view 
by the 8ubatltutiou of glasa tor woodwork and malOJIl1. Up­
stalre in the &1'1; gaJIery of the exhibition we meet with 
&rebitectunl drawings lent by the Commission which hu 
charge of biatorie&l monuments in France, of which M. du 

liveliness of a railway station. Many perlOns still think 
tbat there ill IOmetWng in this annua.l International Exhibi. 
tion scheme whick ought to be taken up and canled out. 
We are not, we confesl!I, of tbe num ber. We trust that tbe 
present failure may be looked upon &I final, and tlat, if we 
have not seeu the last of Internatbnal Exhibitions else . 
where, they may at It!ast be regarded as defunct at South 
Kensington. 

----------�.� .. ,.�.------------
Railway up 'he Volcauo oC VesuvIus. 

The plan. of the line which is to a8cend Mount Ve@uvius 
.re DOW complete. The route will be 16 1 miles in length. 
Tbe grades are 20 and M per hundred, and the roa. termi­
!.rates at a few leet from the crater. There will bA ooe sta· 
non, protected by a 101't of break lava, which will divert the 
tlow, in cale of eruption, away from the building and raUa. 
The road 1e 10 laid out ae to be naturally sheltered at every 
poInt, except for a d1etauce of about 60 feet. 

• .  e . •  
TlIE: .BeDUIl Indtulriellll .tates that appl81 may be pre ­

served in perfect condition by packing them in dry plMter. 
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HYDROPHOBIA-PRACTICAL SUGGESTIONS FOR:ITS 

PREVE.N TION AND C URE. 
At a recent meeting of the New York Neurological Socie­

ty, which was largely attended by prominent physicians and 
surgeons of this city, Dr. Ham mond made an addres s  in 
which many intere.ting facts and experiences pertai ning to 
the dreadtlll malady of hy drophobia were presented. He 
also prodllced diagrams of highly magnified sections of the 
brain, spinal cord, and pneumogastric and other nerves, of 
McCormick, the expressman, taken soon after his death here 
from this di sease. All of the parts exhibited sho wed .. 
d eficiency of cell structure, and it was evident tha1 a ptri­
king change from the normal condition had taken place. Tbe 
gray matter had passed into a state of fatty degeneration, 
main ly in the form of oil glObule.. 'rhis discovery was COD­
sidered important, as indicating the particular members of 
the sYlitem that were affected and the challges th€rein, con­
gestion of  pome of the parts being especially shown as a 
primary condition. The knowledge gained might assist the 
physician in future treatment of the diBean. 

Amoni' preventiV€l!l, Dr. Hammond thinks that the cutting 
out of tbe wo unded parts is the best, and that it  will be ef­
fectual if done at any time prior to tl.le development of the 
symptoms of the d iseuse, although the sooner it iii done a f­
tei' the bite the better. He had performed this operation of 
excision Bome thirty or fer : y  times, upon persons supposed 
to bave been bitten by mad dcgs, and in no CDse has hydro­
phobia ensued. 

" In regard to the treatment," Dr. Hammond observes, 
" there 18 not mucn t o  eay ; b llt I have one or two ideas abollt 
it which I would like to mention to the SOCiety. I am inclined 
to think tbat the m03t effectllai method of treatment would 
be the persistent applhation of the primary galvanic current. 
I would put one p ole to the patient's head and the other to 
bis foot, and make the current flow continuously all th9 time 
wbile the dleeaEe lasted. In one case reported by Mr. Schi. 
vadi, he by that means maintained the life of the patient for 
seven days, a very long time for the disease to last, and then 
the patient died without any hydrophobic symptoms, lIe�m­
ing to die purely from exha ustioJl. Recollect tbat means 
has not been ueed succeufully in but t wo eases. Sehivadi 
used it in som e  former case, bllt there was such a nl'gleet 
about the application of it that it  was not effectually carried 
out, and eo that patient died with bydrophobia fully d evel­
oped. There are dozens of ways in which galvanism can be 
applied ; hut which one will be more effec ,ual than others o r  
wtat the effect will b e ,  w e  cannot definitely Bay until w e  have 

FILING THE '!'EETH OF THE DOG. 

more el'.perience upon the lubject. There is 1I0me ground, 
likewise, for thinking that, in the application of the primary 
galvanic current in that m anner, we have one of the most if 
not the most effectual means of treating disease known to up_ 
And then, In addition,  I would apply iCIl to the spinal cord 
and to the whole length of the IIpine, and keep the patient 
immersed in it, you may lay, the whole time. I have used 
ice «tuile extensively in the treatment of tetanus four times 
in this city. In one case in particular, in which I was in 
consultation with Dr. Lewis Smith, the ice was kept at the 
spinal cord durin&, th9 whole couue 8f the disea8e, and the 
patient got woll . Another eBlle, induced by . wound, like 
wise in this <Oity, in the persall. of an emiAent mU8ioian . I 
treated in the same way-with ice-and he :recovered_ And 
I am inclined to tuink that in ice we have another very eff�c 
tnal means of treating hydrophobia, which I would feel dis ­
posed to rely upon ; but I should say galvanism more than 
anything else. As lI�gards the administration of Internal 
remediep, I have nothing to say. Those cases in which they 
are reported as being successfully used , rely upon it are not 
authentic cases of hydrophobia. " 

Dr. Hammond then pr€sented reeolutionll, which were 
adopted by the Society, ag&inst the muzzling of dogs, in favor 
of killing all vagrant dogs, and also the following :  

Re80lved : That in the opinion of this Society �he most effile· 
tual mllans of pre venting the origination and sp r€ad of hy­
drorhobia i8 by the imposition of a tax upon all dogs kept 
for uee or plea�ure ; requiring the canine teeth or fangs ana 
the incisor teeth to be blnnted, as proposed and effected by 
Bounel, and the destruction, under proper regulations and 
by duly authorized persons, of all dogs not licensed, or 
which may be found with the teeth unbl unted. 

In the absence of any legal enactment, the New York 
Neurological Society recommends to all owners of dogs to 
have the teeth of the animals blllll.ted ill the folloWing man-

J ritutifit �mmtau. 
ner, as detailed DY Flemln&, in hi • •  , Treati.e on Rabie. and 
Hydrophobia" : " The operation is a simple on.. For a large 
dog, twe aB8i8 �ant8 are necess8ry ; for a small animal, only 
one. The creature is leated on a table, a gag is fixed in the 
mOllth bet ween the molar teeth by a band passed behind the 
neck ; another band or piece of wide tape fastened around 
the m uzzle at the back of the gag prennts any movement 
of the j aws. To blllnt the incisor teeth a file is used, and to 
e'!:pedhe the operation the longer canine teeth or fangs are 
shortened by sharp nippers and then smoothly round. d by 
the file. The gag, of couree, must be proportioned in thick­
ne�8 and lengt.h to the Ilize of the animal. " 

Dr. Hammond then placed a dog in view of the audience 
on which the operation of bl llnting the teeth had been per· 
formed. The Doctor said : . .  YOIl will Bee how Impossible it, 
:s  for him to bite so as to break the skin even-it is utterly 
out of the question. This is the manner in which it is 
done : Place this stick between the molar teeth of the dog, 
and keep the IItick in position by a cord attached to both ends 
of it. 'rhen while the stick is in his mouth, and a cord 
placed IlO al to p revent bis opening his mouth any wider, 
this opera.tion could be donI! within eight minutes. When 
the operatio. of filing ill performed he cannot bite, and be is 
not iDj ured in the siightelit d egree for any purposes. He can 
do j ust as well llS ever. He does not use hi8 canine teeth to 
teal his food. and there is no :reason why the operation should 
not be performed upon Aim, and it makes him altogether a 
more useful portion of society. We have performed various 
operations on animlils to make them subservient to our uses , 
and there is no reason why this operation should not be made 
obligatory upon all owners of d OllS _ "  

• ••• • 
THERE are 5,000 miles of telegraph linlt in Mexico, accord ­

ing to the latest official returns. Of the total,  tile govern­
ment o wns about half, and the b&lanee is in courle of con­
struction or is controlled by State8 and pri vate companies. 

• ••• • 
A CORRESPONDENT, Mr. D. B. Snow, of South L aneaster, 

Mas!., reports the appearance of a perfeot l unar rainbow at 
that place on the evening of June 29. Naturally the color s 
were not so "ivid as thos6 0f a solar rainbo w, but the arc was 
complete. 

• ••• • 
THE ST_ LOUI!! UNDERGROUND RAILWAY TUNNEL is 4,�OO 

feet in length, and extends fNm thll great brid ge to Poplar 
strellt. 

--------------�.�, .. �,�.�-------------
A LARGE portion of the rails on the Great Western Rail ­

way, England, were lately reduced from the broad to the 
narro w I('age, of 4 feet tli inch81. T wo thou8alld meD. did 
it in eighteen hourll. 

• ••• • 
�I. F. DE CANDOLLlrlii hu been IIlect"d Associate Membllr 

of the French Ac�d emy of 1il �lenc8s in place of Profeleor 
Ag assiz. M. Canaollllil i. a 8 wia naturAlist ef considenbl" 
leputatien. 

--------------�.� .•.. ,�.---------------
THERE is to b. an IAternational Geogra,hical Congrelll 

h.ld in Paris ill the 8pri.g of 1875. A IOmmitt8\l il now at 
work, arrangin� det&UI and claBIiHying the various s ubj ects 
to be con.idered_ 

• ••• •  
THE C bicago Railway Review appears in a new dress, en 

larged in size, and full o f  interesting rail way information. 
It is one of the belt ptriodica18 in the country. 

HOW SHALL I INTRODUCE JlY INVENTION 1 

This inquiry comel to UI from all over tbe land. Onr anlwer Is : Adopt 
lucb meana as every "ood bu.lnen man n.e. In lellfng·hl. Illercbandlse o r  
I n  eatabU.hlng any buslOe... MILke your Invention known, a n d  I f  It pos­
ses.es any merit, Bomebody w1ll want I t .  Advertise wbat you have for 
aale In sucb papers as circulate among tbe lar"est tias& of persons Ukely to 
be Interested In the article. Send fIlu.trated circulars describing tbe mel1ts 
of the machine or Implemen t to manufacturers and dealers In the special 
article, all over tbe country . The namel aud addresles of persolls In dif­
ferent trades may be obtained from State cI1rectoriea flr commercial regl.­
ters . If the Invention la merltorloua, and It wltb It. utility It possesse. 
novelty and Is attractive to tbe eye, so mnch the more 11.l!.ely It Is to lind a 
purchaser. Inventors, patentees, and construct ora of new and. useful 
machines, Implement., and contrivance. of uovelty can bave their Inven ­
tions fllu.trated and deBcribed In the colnmn. of the SoUXTIFIO AlIEBI­
OAli' _ 0Iv11 and mechanical englneerln" enterprises, luoh a. brldgel, dock., 
foundries, rolUng m1lls. archltecturo, and new Industrial enterprl .... of all 
klnda po.sesslng Interest can 1IDd a place In tbese columns. Tbe pnbUsb­
ers are prepared t o  execute illustrattons, In the beet !tyle of the engrav­
Ing art, for thia paper only. They may be copied from good photoglaphs 
or well executed drawings, and artists wfll be sent to any part of the coun­
try to make the necessary sketches. Tbe furnl.hlng of photogra p b s  
d r a  wings, or mode Is is  the least e xpensive, and we r ecommend that course 
ao preferabl e .  Tbe examination of either enables us to determlne :.t It I. 
a subject we would like to p ubUsb, and to Btate the co.t of engravlng In 
advance of Its execntlon, so that parties may decUne tbe condItion. with­
out incurrtng much expense. The advantage to manufacturer!. patentee!, 
a n d  con tractors of havIng their machlneB, Invention., or engineering 
w orks fllustrated In a paper of .ucb large circulation as the SCIII:NTIFIO 
.AllBBICAN Is ObVIOU.. Every Issne now exceeda 42,000 and wfll .oon reacb 
SO,OOJ, and tbe extent of fts circulation Is limited by no boundary_ T"ere 
'" not a conntry or a large city oD·tbe face of tbe globe where the paper 
does not circulate . We have tbe be.t authority for stating that some of 
the largest orders for machinery and patented article. from abroad have 
come t" our manufacturers throagh tbe medium o f  the SOUCNTIFIO 
AlIERICAN, the parties ordering b .... lng seen the article illustrAted or 
advertised In thele column.. Address 

lrIVNN k (JO., 
37 Park BoW', N. Y� 

LAUGUST I ,  1 874. 
DECISION8 OF THE COURTI. 

VoUed S'.'e. (JlrcuU (Jour'---Sou'berD. DI.arlcI of 

NeW' York. 

PATENT WATCH1U . .li 'a TIME DETBCTOB.-JACQB B. BUBBK t8. WILLIA)[ 
HIHAUSEU et ai. 

WOODRUFF, Circuit Judge: 
L ha.ve re· exami n ed t h e  decision b err>totore made by me tn Buprk ",. 

Valentl D e  (9 Blatchf . . 479) , so far .. s It bears upon t h e  conte.t In tbl. snIt. 
In that c •• e,  the patents a' id p r..teDtrd devf ct'8,  tnclud1 n 2'  the patp o t  for 
tbe In fri n gement of whlcb thIS suit Is brougb ' , are fulfy descrIbed. Tbe ad­
dltlonsl evt d ence here tntroduced dot's not alf:er my cODvlct lon that the 
I n v e n tIOn n n w  In qnest1 0 n ,  anft Ircured to t h e  compl a i n a n t  by hlR  oatfnt 
o f  .J une 5, 1865, wa& not a n t I cIpated by any o f  the devIce. t o  which the 
e vi dence relates ; n o r  by John Buerk, upon who!e invention tbat of the 
cflmolat n a n t  was an 1mprovem� D t .  

r. the d efen danlo'  detector an I n frlngem ont ?  I thlnk I t  I s .  The only 
dlft�rence between it Bod the com plat n n n l'S d t>tert o r 1 s  that i n stead o f  forc­
tng pointl't up ward to perforate, t h e  d e fendan ts force t h e  papf:>r downward 
upon a n d  to rece f fe an Impre�8ton from stat1 0n a ry projectloDs trom t h e  
surl ace below. Both I n d e n t  t h e  d i a l  u p w ard ; o n e  m a Kes R. JwrforB t f o D .  tbe 
o t.her an upward I n de n tattoD . J do D o t  think an inventor caD be l O D hed of 
the frut t s o f  b f s 1nventlon by !UCh a varl a t 1 o n ,  w ben tbe whole s t ructure 
of hi S machine Is 1n oth er re�pects tht� e s m p .  

W t tll O u t  deeming It neCef !l:ary to d l R C u @ s  fil e subject more minutely o r  
fully,  m y  conclusion Is  t h a t  the complainant's patent Is v a l 1 d ,  and that 
the d e f e n d a nts Infringe f t .  ., 

I,e t  a decree be entered for tbe complainant a warding an inJunction, dlrr c t f ll g q n  acco n n t .  etc. 
I J. Van &mtroord, for eomplatnant . 
Keller &; Blake, for defendants.]  

----
P .... TENT HU1UL\RIN.II: DRILLING APPARATU 8 .-CAM..M.KYEB AN)) HAMUXL LEWIS 

'VII. NEWTON et ale 
LIn "ljulty.-Before Blatcbford, Judge . -Declded June 10, 1874 . J  

lllatchford, Judge : 
This auit  is brought on letters pate n t  gra nted July 28, 1868, to William H. Cllmm�yer, as assign ee of Samuel LewiS,  al] inventor,  for an " Improvf'd Portable a nd Adjustable St i l i  � 8rer n >i.ill !' The 8 oecr fl!�atl o n  statps that t b e  InveutlOD 1 s  an ·· Improved portabl� a n d  a djustable d&m tor t he purpose of producing' stt.ll watl-'r I n  w h I ch to o perate for the bl Lsting and removal of obstructions In Mvers an n o t her wa t er ('011 T!" (> � .  dC . "  Tbe answer o f  Gpoer&l  N�wton deni e s  the fnlrtng-ement- allpged, and avers tbat, durmg the ycar 13 :9. be  I n ve n ted au 3VP:1 ratus for u!'c as Il cals­s',a , coffer dam, "n� dtv10g bell.  i n  (·xcava t t n g  anti. taktn g o u t  rO C K  I n  the hart)or of N e w  Yor&: � that It W8 1i1  conQtrllf� t (>d hy and at  the t>xpen�p o f  the Unlted Sta f es ,  and li as S1 nce betn uiolpd eIclu sivl ' ly  by the UnHf'd S f a u s  1 n t h e  prosecu,tton of the wo rk uDd f'rtaK.�D bv tu e Uuitt"d S t,&tes,  of I m proving the ha"bor of N e w  York � that Genf.:'ra I Ne w.ton , bemg an offi.c p r  of the UnIted States and a l i euten ant co}oo p )  of png1n eers I n  t h e  army o f  t h e  U n i t e d  States, has b e e n  tl eretofore 8sstgne o 1,0 tbp, d u t y  of directing t h e  s a i d  i mprovement o f  the harbor of N ew York. a n d ,  i n  pur� UQ nCI' of b i s  afore said d u ' Y ,  and actt ng f o r  t h e  U nited Sf ateil, h a s  used the atore�aid apparatu s : that. t.b e  othf'r dP.fen dan h ,  duri ng al l  the tl IDP. they, or e i t llf'r of t.hem, h�ve h n.r1 any coaoecLton w i t h  the use o f  the said appltratm� , h ave been employed and patd by tbe Unit ed States, and have acted in con J l6C­flon there with 801ely as employpes a n d  agprlts  ot t h e  UnI T ed Statp p; ; ' h a t  nettber h e  nor �nv o f  t h e  defen da nts havl� deri ved. a n y  p r o fi t  or e m o l n ment from t h e  constructton or use of said ap oarlLtufi � tbat  I n  t h e  :vear 1�67 . tn Boston b ar bor, Mas8acb uFe t ttl , one Gf' orge W. TlJwn flend p u t  tn o o e ratlon 
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� h�C::��-whleli satd I t> t t f' r  and rf'port were, on t h e  14tl1 of Ft: bruary, b67.  ordered h:v p aid House o f  Repr�Be lJ t a  l ves to be prt n te d .  and were pr1 n t e d  8Ld p u b. It.-hed 8t WashlDiton , and are kn o w n  a � Exec u t1ve Document N o .  90.House I , f  1�epre8eotatt vt'8 ,  second se8SlOn Thirty·nlnth VOOtlrt!so,: 1 t hat 1 he &ald L � w 1 s  UI  j ustly and surr{'p ! 1 ttou�ly obtatnt: d  a plI.teat for I b e  lIy. l d 8 p p lI. ra­tUI, wh lCL wall tn fact lnve n t  .. d by S& 1 0  N e w toD , who was using reasonable d
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��I��:i�:wton's re'porU from time to time. parUcul arly tile one 01 1867, setUng forth the 0l1lic:ul[le.; of  accom. p U8btng B nythl Ll ¥'  111 8ubLDarine drt lllt g in IiI T rong curl e n t s ,  h e turl , e d  htl attention t o  Invp o tln g  8 machine tor that purp os e .  Thp pat,ent tl uo; d on 
was tak.f n o.t July 28, J 868- It dIscards t h e  idea o r  iii. rigid plat f orm II Up­ported from the rock to hold t.he orIll tU bes, but ad opts I h e  I dea of R dam 1 n  8"ctlon8 sU80ended permant'ntly from a float, aud &l tacht,s tbe drill tubes to t b e dam It 1& i n  dtrect IIoll tagon lsm to tbe ide a s  d·  "'elopea by 
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Newton prop08,. d to use a daru ro t- relY t o p r o l  el : l  dlven f n f . "movt o g  o l 3sted IlteceA of rocle , aDd for tbls pnrpose a dam lD tl, 'xib16 S t' C l 1 0lJ '; , dl- e ., e n o ugh 
to l i e  011 t h e  bot,tom, coulo � elJ ge 8Uilpt ' li ded ",ern.- aD ell t h  f rl lm a float.  Le w l ii  pro posed to IU8peod & eecttonal dam from a tl oJ a 1: ,  and h tfiX t n� drtll tube s to the dflm, and. IUbJect the att,UllM to lne con lluj:ell Cle8 of  the IIloV'emen' 8 Of the ft ,,·at. 

The allegatton! of thf! bIll , 10 far alii ! hey 88M'rt tbat Genpral Newton orocf'edeo I. conltrucl iD Ir  hili apparatus t. intt lltiOIl al lmttatl o o  01 Ltwla', 
are n01 IUlitafned et ther a� to th t:  t lt.enttOD. or lmlh.tton. Gt-'Df F&) Nf':wton 
appelrli t o  have eenlldered LewII' plan, .. n d  t o  bave deJ l br-rrioteh r. j ,.cted tt,  IIond tl) have proceeoed on one d i recTly 0 llpo 8It ... T h e  l I u ter has prove d.  succeesful GtO llal N ewton , tn a U  b e  h as d o n e ,  t b a t  l s  compla l o e a  0 1 1 0  
tbls su.lt. h a ll  acted MIi a n  omcer of  t h e  Gove ' u ment,  i n  l t s  8 1":  v i c e .  sn d  (or 
It  I Intereli l lil, JUdt�lou81y. cart fully. aDd Nit nout laL ure . H .. ha s Ll O I u84! d 
Le wis' in ventton. H� h.1 done nothin g for hts o w n  p r o fi t .  rhere ts 
n o t h Ing develope,! tn tl l e  eovl O f' nce to W 8.rra 'i t tbe- 8URtlt>stf O I , Q  co {) t al n e d  
I n  o n e  of t h e  arK umeD ts i\lomltted f l O  t he p a. r t  ( f  OD t� o t  tbe lJ latutt1f<ol t ha t  
Gen.ral -S ewton p M  f o r l h a s n a r e  to e L t r a l l  t h ,.  U ·1 W8JY by ir· vttt u jl  L p wls 
to tOVt'Dt .. n appar8tUtl ; l.h., b t' a n rJ ouDl'ed to L e w is  htR 1 n tt· n tf o l l  O T  ta king 
and using any pa.tf: D teo IIlVetttlon weitb i t  mlg'-, t suit b l �  p n rpose to n B e  
In tb� wor r: ; r. l lat  h e  d I d  not lntend to w a s :. ,.  a n v  fientfme n t a l r ty o n  n1ce 
,- olnta tn relatiun to t h e  rIghts o f  paten t H s ,  PO long as Ms 0 "0 p ur poet s 
were lei ved, or 1 0 a l l o w  any scrupleR to i D terff.re w 1 1 h bls  tak l D �  o t h e r  
J)e�ple'l proptrlY J o r  th� acco m p l b hment. o r  hte OWD f' n o s ; I b a t  t h e  In­
frlDll't'meD t compla' ned o f  was a matt.er of d , ' 1 1 0erate tnt� D t l o n  lrom the 
beatoning ; that General NeW l on h llB  b p f" n  roobl n g  a poor TD Il D  ; ano. th.lt 
the court baa D ever baa occasion to d t! H I  w t t h  a wore unscrupulOuB,  WbD­
t O D ,  and crue l tn rrtnaement. !;ome fde&� are fo u n d  III LewiS'  p a ' '',nt-,wh1ch , 
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guide" J)p.r t h e  rock afHxed to l he curr e n t  brfaker. Bllt tbeee tdeal are B9 
D ampered In cor st ruct,loD as to m 'l k e  t b p  dri l l  guI des a e p e '  dt> n t  on the 
boat . General Newt(lD took OPt as any tnvt'llt r hatt a r'Jdl f. t o f' O ,  the 
compl ete tnveD floll of  Lp.w1s, a-ad, 0 :1 extlmtot n L!  i t ,  found t.hat it pro­
cef'dt'd on an entirely wrong prtncl ple, ' f  dt'ldgned to accom o l l � b  trJ� rf sillt 
of b avln

� 
a dam to act at t ' le  same t i m e  8s Ii CUrrent brt'ak e r  and a ftxed 
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arrltngement. These v1ews aTf:' 8uBtaint'O by the ('x�)('rts t o r  t h e  d e l e n o an t&, General T01lVpr and Pro fessor Pel k, s n d  by the other evtdence fa the cas e .  
A decree w i l l  be entered . Oiram1 ss1 0 1l  T he 011 1  w t t h  co' t B .  
r George GiJlord an d 7homa8 P.  How, for t h e  n latnf ltfi . 
Chari .. H. Keller and Henrg E. Dav,es. for the defendal,t •. ] 

Itttlt �mtdtan and �orti4Jn �attnts. 
- --_._----------------------

Medical (Jompound for 'be Cure of Cou"bo, Colda, elc . 
Henry M. Hoyt, Knight's Landi n g. eal.-Thls Inventlon c o n S i st s  In a 

compound made of Ingredients wbose propertfes are peculiarly adapted t o  
reach t b e  aeat of dllea8e I n  throat a n d  l ung c omplaInts . I n  caoes o f  cold. 
tbat had settled on tbe lungs, thIs compound has given rell � r  In a few 
daya. loolenlna the matter and, in c.seo of consump tIOn, the tubercle. 
from the lungs. It i. sUmulalfng and healing, e nablIng matter to be 
thro wn 011 wJr.hont severe 6ts of coughtng or u n usual exertion . More 
over, It Is entirely without o ptnm or other stupefying ingredi ents, whtch 
mere lY deaden tbe sensations and temporarfly relieve tbe patient. 

I m proved Railway (Jar. 
John Coyn e ,  Balttmore, Md.-Th1s i nventton relates t o  modes of con· 

strucUng the framelll of railway cars that are to be r ubber- covered on th e 
InsIde a n d  outside , and consIsts In sbeets Of metal jointed togcther and 
re-Inforced at the bottom. 

Improved Velocipede. 
Morl z Nowak. Jf'1I'enonvtlle, N. Y.-Thls I nvention relates t o  tmprave­

ments I n  velocipede. which are propelled bv tbe action o f  the occupan t.,  
and I t con.lsts of a carriage body or frame placed on wheels.  and driven by 
means of .. pivoted foot board or treadle, which communlca.tes motion by 
a lIy wheel, belt., and Dulleys to the hind axle, w h Ile the fro n t  wheels serve 
for ste.rlng the vehicle . SuI table devIces for f{ tordl n g  and arresUng the 
motion of the TOhiele are appUed I n  conn " c t l o" with tbe Mme . 

Improved Revolvin" HorBe Hay Rake. 

Claren�e E. Peckham, C olumbta CrOSB Roads, Pa.-Levers are con nected 
by & crOSB bar, and to a platform is attach ed a loop to rE'cetve the opera· 
tor's foot, so that b e  caD raise the said platfor m by Itftfng with one foot 
wbfle he presseB agaln, t  tbe CTO.S bar wltb tbe other. By tbls construc­
tion, by raiSing the platform above a horIzontal posltlon, bars wfll be 
prellsed {Jown upon the rear ends Of  the plna, 80 88 to raiHe the pOint! of 
tbe teeth ; a n d  by pre •• lng the platform belo w a horIzontal po.ltioD . tbe 
bars w fll be pre.sed down npon tbe forw ard ends of the pins, and tbe bars 
wtll be ra.lsed from the rear e n d !  of (laid ptnll,  caus1ng the forward el1dH nf 
tbe rake teeth to catch upon the IIronllci, revolvlna the rake and dlschar.­
ng tke collecte. Ilay. 
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Improved Tumbler for Permutation Lock •• 

Henry W. Covert, New York clty, alllllllor to Marvin's Safe Company, 
same place . -Tbe general o peration of tbil lock II similar to the comblna· 
tlon locks now In use , that Is. having a spin dle, dial, and driving wheel, 
wltb one or more revol ving combination wheels.  The cban geable pin bas 
a stem and two jows, with an open slot between the j aws, wblch receives 
the rim o f  the wheel.  Tbe stem llts Into and 11l1s tbe lower portion of tb e  
slot I n  the w h e e l ,  a n d  the j a w s  project on each side of t h e  wbeel, so th a1 
when one of t bese p i ns Is pl aced In any one of tbe slots of the combination 
Wheels,  t h e  ll T 8 t  w h e e l  w i ll be revolved by a stationary pin In the driving 
wheel , which pin will  8trlke one of the jaws. The oPPollte jaw of thl. pin 
IB the Il,.ot wheel wlll otrike the pin In the next wheel , and revolve tbat , and 
s o  on for any num ber of wheels. Tbll pin may be cbanged to any of tbe 
slots, and th combination 18 altered by such change. By maklnl these 
pins with jaws projecting on each oide ol the combination wheel., those 
wheel. may be rever sed, and by w aking the pins changeable the number 
o f  combinations I .  greatly Increased. The .ame Is  ell'ected by chaniling 
tbe pin from one slot to another, and by reveralng the wheel. 

I mproved Drum . 
Thoma. Rawson, Wllllamoburgh, N. Y . -A two pronged hook hookl over 

the edge of a hoop, and I n  tbe Shaul< II formed a hole to receive a Icrew, 
which Is s wiveled to laid hook, and Its end Is squared ell to receive a key 
for turning It. The .crew paBles tbrough a Icre w hole In the body of a 
br ac k e t .  t .• e outer part of which projects upward at right angles to eztend 
along and .. st ag_lnst  the s crew. The Inner end of the bracket passes In 
throngh t he sht' l l  o f  the drum , and Is slightly bent to take hold of the edge 
of t I . e  lining, so as to be ll rmly suppc rtcd.  By tbls constrnctlon, by turn ing 
the screw tn one or the other direction, the drnm may be strained to a n y  
de81red exten l ,  or slackened, a8 m a y  be de sire d .  

Improved Cultivator a o d  Marker. 
A m 0 8  Barker, N e bra8ka Ci ty, Neb.-The tongue Is attached t o  the mtd· 

die part of a curved bar, the end parts of which are horizontal, and carry 
coupling block8. The latter are secured In place by the enda of a cnrved 
brace. Small wbeels revolve upon the journals of the a"les, which are ben t 
twice at right aogles, and the eod. ol which p .s. up through the forward 
p a rts of the cono ecttng blocl<s, and are squared oll to receive the lever 
blocks, the forward partB of which receive hooks formed upon the forward 
end s of rod8 . The rods have hoJkB upon their rear ends , which enter holes 
formod In the plow beams, so that the movement of the plow beams may 
con trol the wheels . By suitable conltruetl on, by detachlni the plow beams 
aud attaching two deVice., four rows may be marked at a time. 

I mpreved Plow. 
Mlchapl Barry, Valparai SO, Ind.-T he plow beam II extended to the rear· 

ward, and Is curved upward to form the lau dslde handle. UpOn the beam 
s the stan dard, the lower end of wblch Is attached to the head. The for. 

ward end of the head fits Into a socket formed upon the baBe of tlte share, 
which share Is kept In place wlthont any other fastenIng. The moldboard 
! s  curve d ,  ond the pOint Is  bevele d  oll and llts Into a groove beneath the 
che .' k of the share, Which hold. I t  In place, prevents the laid point from 
wear, and allows It to scour readily. The heel of the plow Is bolted to the 
standard, and I t s  rear part Inclines upward, and 18  bolted to the handle . 
The rear part of Ihe heel has a 101 formed npon It, which 18 bolted to the 
rear e n d  of tbe head. Thc mol dboard Is  secured In place by braces .  One 
brace 18  cnrved o utward , and to Its ml1dle part Is bolted the mold ltoard . 
T he other brace t8  bent at a snitable angl e,  and Its onter part II bolted to 
the moldboard, and I ls lnnor part to the moldboard handle . The forward 
end of the haudle I s  bolted to the standard and head by the same bolt that 
secnre s said pa rts to each other. 

Im proved O re Separater. 
H o rm�n Schafer, C hicago, lll .-This Invention relatel to &n Improved 

apparatus for use with bla8t and other furnaces In condeo.lni, from tbe 
fumes o f  cert aIn metals, a. gold, silver, and lead, the llne partlclea which 
th ey o therwise carry 011'. The tumes, etc . ,  ent.rlnl through plpel, vaporize 
water. so that a tank Is  :lllIed wllh steam or vapor, which conden8el tbe be 
parttcles o f  metal,and caules them to drop Into the lower part of the tank 
The fume., etc.,  that en ter throulb tbe pipe. mu.t paIS beneath the lower 
edge of partttlon. before they can enter the elcape pipe ; and al they are 
enteri n g  the s.ld e.cape pipe,  they are e"posed to tbe Ipra, from a s prlnk ·  
l e r ,  by wb lc h a u y p artlcles t h a t  m a y  have palled beneath the partltlons are. 
rem.:>ved and caused to drop loto the lower part of tbe tan k. In 80we cor. 
venlent part of the latter I. formed a door, tbroulb wblch the solid par 
cle8 from the bottom may be rak�d out. 

Improved lIay Loader. 
George W. Kldwell , E lwood , Ind.-A snltable carrillO II made to receive 

t he lowor e n d  of a P08t, ro the upper part of which a lever II pivoted. 
The rear part of the latter II branched,  and to the rear end8 of Ita branchea I I 
hlngeo a .b�ft, to wblch are attacb e d  the cnrved rake teeth. A base Is Ie' 
cured t o  the rake bead and booked t o  the post to IU8tain the dratt wbell 
coHectl n g  the hay, By sultaDle arrangement, by turnIng a crank and wlud 
I n g  a rope upon a 8halt , the forward end of tbe lever will be drawn down 
ral81ng 118 reBr end and the load e d  fork attacb ed to It. Wben the loaded 
fork has been rai s e d  to the proper blght,the POlt 18 turned to brinK the load 
ed tork � ver the walon at the 81de of the machfne, npon which the hay 18 
dropp<d.  T b e  loaded fork may be held In any pOlltlon Into which It may 
be raIsed while the P08t II being turned to bring It over the waloo. There 
are al80 devIces for turning the rake to dllcharge the hay and for pU8hlni 
the latter oll the te eth. 

Improved Alarm Attaehmeot for Mea.urlnl" Cao .. 
Ed ward A. Temple, Charlton, Iowa.-Thlo II an Improved alarm attach· 

ment for tbe antomatlc measuri n g  can delcrlbed In letten patent Illued 
t o  C. M. Brtdge8, September 19, 1871, t o  give notice when the dellred amount 
of IIqnld has been drawn from the can . A 110at In tbe can II connected 
with a ratchet dIsk by Bultable me �hanlsm. To . a rock 8haft II attaehed 
the end of a bell hammer, so that,each time a pawl drop. Into a notch of the 
ratchet dlsk,the hammer may strike a bell and Klve notice that one mealnre 
has Ilowed from the 1I0at. tuDe of the can . 

Impreved C.rrJeomb. 
Benj _mln F. WIlIlam8, Fe deral8burgh, Md.-ThIs II a durable and conve· 

nlent comb for cleanin g  bones, having a comb for the mane combined 
tberewlth. and It  conslst8 of a frame of mallsable calt Iron, to which are 
attaohed wire teeth. Theae teeth are formed by bending, In I.rpentlne 
form, pIeces of wire which are attached to the aldel of the frame by meanl 
of holel l n  the latter, and t nrnlng over the endl. Four of the8e corrngatad 

wires mBy tbus be at tached to the frame, each formlnl ll ,.e teeth . The 
man e comb I. formed of one or more plecel of wire attached to the 81del 
of the frame In the same or slmn.r manner to tbe other wires. Tbe wire 

for this cumb ts doubled at Intervals, eacb tooth being formed of two 
wire., which Bre perpendicular to the top of the frame, and On the oppo. 
site sIde from the other teeth. Tbese teeth are long, 10 as to penetrate 
the man e .  

Improved Hemmer. 
James M .  Terry, WllIIamsburgh, N. Y . ,  and En08 Waterbury, Stamford 

Conn . -There Is a s upporting plate , a  tongue over whIch the cloth II folded' 
an adjustable guide for regula ting the width of tbe hem, a cnrved guide fo; 
turnIng the edge oUhe cloth down, and a :IIanged wheel for foldlnl lt und . .  
the tongue . ThIs wheel turn s with the cloth, and t h e  fold o f  the hem runs 
In the groove of the roUer. The roUp.r and c nrved guide are mounted On a 
swlni plate which can be swung away to the left for convenience In Intr o .  
duclng the cloth. It h a s  a catcll stud f o r  holding It back a n d  a spring for 
holding It In the worl<tnl pOlltlon and to relulate the roUar and turnlni 
plate to the Irregularltlea of the cloth .  As the supporting plate exte n d s  
under the p r e  •• er foot,lt I.  p rovided WIth a stud riling a little higher than the 
plate, and On thla the pre.ler foot reltl ' The supporting plate II connected 
to the removable slide plate by a .prlng, which aHowl It to rise and fall 
wltb the feed, and al.o to rlae trom the table when palling over seama. 

lIeans for Coooectini Solderiol Irona to Gas Pipes. 
Thomas R. Gannon, New York clty.-Thls Invention Is 10 contrived that 

simply placIng the lolderlng tool upon a pipe with Ita lower end reatlnl 
upon a collar will open the valve, and allo w the gal to elcape and be Ig. 
nlted, h satlng the tool In a very Ihort time. A. the tool II removed, the 
escape of tbe Kao ll stopped by the upward movement of the plpe,cauled by 
the actiOn of a .prln&", 

Improved Milk Cooler. 
Kosluth E. Bnnnell and Albut R. Brown, Guilford, N. Y . -Thll I. an 

Improved milk cooler by which the milk I. rallidly cooled,belnl lurrounded 
at the bottom and sldea by cold water, and readlly drawn 011' wlthont leak. 
age by a watertight pipe JOIDt paOBlng from the bottom of the mi lk pan 
throogh the bottom of the wa ter tank to the outBlde . Tbe milk pan and 
cooling tank are fastened by clamps, attached to tbe top rima of the lame, 
for preventlnl the lifting oll of the pan trom the tank by the water. 

Improved Scraper. 
Peter H. Carey, New York clty.-To operate the machine the acraper Is 

lowere a ,  by a hand crank and gearing, eL.ough for It to Icrape up a load by 
depreSSing the front end and ralolng the rear. Then It II railed suID.clently 
high to be transported to tbe place for dlscharllng; the frame 1&  4Ilsc on. 
nected from the tongue, the back end hoard I. unfastened, and both the 
frame and box are tilted down behind , ·  which allowa the load t o  elcap e .  

Improved Turpentine Tool. 
W alter Watson, Fayetteville, N. C . -This Is  a convenient tool for gatber. 

Ing turpentlne from tre es, having two bladea, one for a Icraplng or down 
motion and one Cor puahlng or upward motion. 

I mproved Cul tivator. 
John McGe e ,  DavId W. McGee, and William J. McGee, l!'arley, I o w a . ­

There are outllde and Inside plo w beams. To t h e  forward ends of t h e  o o t .  
side plow beam s a r e  attached Iron Itrap. having eyes to receive a long Ita· 
pie attached to the front cross bar of the frame. To tile Inner side uf the 
out.lde beama are attached braceB which InCline In ward, project forward, 
and bave eyes to receive the staple , so aa to hold the outer plOWB vertIcal.  
To tke forward end of the Inner beams are pivoted Iron strapB having eyes 
to receive the Inner vertical arms of the Btaplea. Upon the rear end of the 
Btraps are formed curved strapI, the u:>per enda of which are pivoted t o  
Inner arms of the .taples. To the rear enda o f  the beaml are attached tb e 
standards, the draft atraln upon which I, Instalned by the brace rods . 

Improved Roller Skate. 
Jo!!.n H. Fenton, IndlanapoUs, Ind.-A bracket with t wo roller. I. placed 

at the toe, and al.o at the heel of the .I<ate, the two paIrs being du plicates 
of each other, and faatened to tbe lole In the lame manner. Tbe brocket 
conslstl of a rlate having four pendent arms, through wblch the spindle 
passes on which tile roller8 revolve. The plate la provided with t wo 
plVO tl, one on each Side and oPPollte to each other. A spring of rubDer 
II placed between the plate aDd the aole . The bracketl are placed tran s .  
versely acrOl1 t h e  80le, and the boxea O n  the pivots are 80 formed that tht 
beal lng or weight of the perlon lkatlng Is received by the sprlnlls. the elas· 
tlclty of whIch .prlngs llvea a llexlbllIty whIch alloWI the foot to turn In 
or out t o  guIde the Bkatel, while the plvota con D.ne the bracket antl r011 t r8 
to tbelr placeB .  

Improved Hood for Smeltlnl" Furnace Chimneys. 
John R. Egar, Corinne, Utah Ter.-The object of thla Invention Is to pro . 

vide a Simple and Improve d meana for Bavlng the minerai which now es. 
cape. from the furnacea lor smelting sUver and other valuable ores ; and I t 
consists In a hood to be placed on the furnace cblmney, which arreatl tho 
whole products of comhustlon. The Imoke and gasel WIll escape and as.  
cend, while the dnlt, Bome twenty or t hirty per cent of which IB m tneral ,  
drorl down and 1 8  caught In a space, from wbence I t  I s  dlleharged tllrough 
a serl e. oHubeB, and conductod Into a reservoir of water for separation . 

Improved Foldlnl" aod Rocklol" Crib. 
Oliver Nailer, North Lawrence, Kan .-In this crib the side plece8 are 

pivoted together, and the rockers fold up alGngalde when tbe crib 1 8  not In 
use. The device conalats chfeD.y In plvotlnl the uprights togetber at t ll <  
t o p ,  a n d  arraniling e n d  plecel to Ilold t h e m  apart when t h e  crib 18 In U 8 e .  
Folded In this manner, t h e  crib takes np but little room, and may be tranl' 

.
ported or Itored away when not In n8e. 

Improved Goveroor Valve for Steam EnKlne •• 
Elijah K. Evenol, Spr lngD.eld, Mo . ,  assignor of one half hlB right to 

Cyrus M. Ever80l, lame place.-The steam chelt II provided with a horl· 
zontal partition havlng :llat valve leata. Tbe valvel are made with 11.t pro. 
jectlnl head l which close over the valve leats at both sldea of tbe part l.  
tlon and arc connected by a lulde part. The valve Itema are pivoted to • 
l e ver, which II attached to a regulatlna "lIrlnl, lIud the Iteam lupply a d . 
j ueted by meana of the .ame tOKether Wltll sliding welgbts.  The wel ll h t e d  

Iprlnl lever l a  further conn�cted wltb \ h e  iOvernor of t h e  engine,  80 tbat 
the balanced valvel lndlcate InltlnUy tbe changas of speed, shutting oll 
entirely the Iteam su pply as soon al the lovernor belt breakl or D.le8 oll".or 
the limit of .peed Is reaelled by" the lovernor. 

Improved "ewfns Machloe. 
Jobn Steinbach and Jamel Ready, Brooklyu, E .  D., N. Y.-The feed 

plate II connected to the free end of a lonl lever, which I I  pIvoted to a 
Itud prol<ctlnl do wnward from the cloth plate. MotIon II co mmunicated 
to laid lever and feed plate, for thro wlug It forwarfl, by a lever II'hlch I. 
pivoted to a stud proj ecting downward from the cloth plate, tLnd con. 
nected, at the other end, to an eccentric rod worked by the m ain 8haft 
The return motion of the feed plate II ell'ected by a Sprlni. The lenr act. 
on the lonl lever throllih a block, wnlch II arranged between tbem, and 
connected to a bar which htLa a binding Icrew, which extendl up tbronglJ 
the .Iot of the plate of the machine, near the back end, for .bUtlnl said 
block alonl between the levera, to vary tile IUtah ; and It may De fasten ed 
at any poInt. 

Improved Type Settins Machloe. 
John A . Reynolda, Danville, Pa.-Thls Invention relate. to that clasa of 

mac)Ilnel which are used for aettlns type, and 18 a uew Ind Improved ar· 
ranlament for dolnl the same whiCh enablea an operator to let type by . 
Ilmple manlpnlatlon of keya al rapidly and mUCh In the salLe mahner that 
a performer on a mualcal Inatrument read. bl. notel and renders the music 
upon the keyboard, the printer'l copy corresponding to the m u.lclan'. 
notel, and the keya of the machine to the keyboard of tbe Inltrument. It 
coosl.ta In an arrangement of type (Including letten,l1gurel,lpacel,and ref· 
erence and punctuation markl) In vertical ca.el, which vary In n umber 
and hlght,according to the number, variety, and demand for laid dltrerent 
clasles of type. Said calel have lateral Openlnll at their lower eztreml· 
tiel, correlp'lDdlnl In Ilze to the dIlI'erent sized type. Through these 
holea the type. are pushed out upon a ta hie by :linger. of a correlpoodlng 
Ilze, •• Id llDIera beinl actuated by • cam lroove In an endlell htnged 
lectlonal metallic belt revolving aroulld palleYI . To aa1d belt II attacbed 
an arm whloh glldel alonl the surface of the table, carrylnl the type with 
It to a slot In laid table, down which It falll with Its lettered end up, p .... 
Ing down a curved chute Into a recess, wllence It Is forced laterally by • 
Illde Into the composing atlck . The line wblch has thul been let u p I .  
then moTed forward Into colomn In t h e  composlni stlck b y  t h e  automatic 
operation of levers, cama, and plnl. The operation of thIB machlue 18 thus 
reduced to :live mechanical motIons : lat. Taklnl the type from the cases 
2d. carrying It alonl the table . 8d. Dropping It down the chnte. 4.  Puah· 
Ing It laterally Into' line.  5. Sliding the line Intc column, 

Impreved Machioe tor SpUttiul" and Drea.lul" Hoopa. 
David Murray and John Lamont, Annawan, lll.-The Ipllttlng knlte Is 

set with Its edge parallel with the line on which the two spllttlnl rolls 
meet, and said rolla are provided with aeveral groovel of dlll'erent Ilzes 
One roll Is geared with a driving abaft. The other roll II held la bearings 
and plovlded with Iprlng� to allow It to shfft to the Inequalities of tbe 
polea to be opllt. While the hoop 18 Donbed by the feed roll in advance 
of the shaving knlfe, lt  preslea down on the guide 10 ao to throw the shav· 
Ing knives out of action ; but when It e.capeo, 10 al not to prelil down on 
the guide, the frame II drawn down at the_ther end 10 as to cauoe the 
Ihavlng knives to taper the end suID.clently t'o form the lap . Springe are 
employed, In connection with the feed rollI, to cauoe them to irIpe the 
hoop luID.clently to force It aloug. Tbe Ihavlng knife II n rovlded with 
adjusting screWI to reiulate the knife for Ihavlni off tbe requfalte 
amount . 

Improved :Tobaeeo Paekl.1" Pre ... 
Marc_lIna J .  Farmer, (,ynchburlh, Va.-Tbll InTention cOnllltl 1n a novel 

meBDII for compreollnl tOIl.aco or other artlclel Into ball and then reo 
lIevlng It of the mold, and In a pecnllar meBDII for operatlnl tbe compreal 
and..mold holder. 

73 
Improved Carrl o a o  Sprl n u .  

J .  H.  Gould, Rutland, N .  Y.-Thll Invention l a  a .prlng adapted to all 

cla81el of vehIcles, and posaeaslnl .up erlor qualltle. of elasticity, dur .· 
blllty, etc. It conSists of a , erlel of .prlnl plates or leavel,  tapered froUl 
centers to ends and of equal thickne.l l ollilitudinally. They are placed a\ 
Inch relative distance apart as not to touch when compressed, and are 
:lther applied to reces.ed and bolted ceBtral blocks, or run througb from 

ocket t o  socke t with Intermediate separating piece . . Some of tb e s p rings 
are made detachable,  and the end. of all ate sopported on separated plnl 
In tbe .ocketa and lubricate d  In suitable manner . 

Improved Rein Terret. 
John J. Wlghtwlek, Brooklyn ,  N. Y.-Thls terret la made of a single 

piece of meta l ,  having one or more rein orillces or openIngs, according t o  
the number of Ilor. eo In t h e  team . In the bottom Is a swivel pin which 
pas.es through a bed ptece. The latter Is screwed or rrveted to the head 
s trap ot the bridle . "fhe terret may, tberefore, turn In either direction , 
and prevent the linea from tangling, beSide. supportin K thei r weight and 
rendering It much less loborioul to dri ve fonr or more horael or pain 
o f  borseB . 

Im proved Ferrule aod lIook lor WhllDetrees. 
William Starling, La Prairi e,  Ul.-Upon the forward side of tbe ferrule 18 

formed a slotted Ing to receive tb e eye o f  the hook, wh ich Is  secured to 
said lug by a pin . The part of the lug In front o f  the pin hole, and upon I t  I 
Inner side, may be made thin. When uaed lu plowIng, the Iron pin may b e  
rcplac.d with a wooden o u e ,  ao tbat, should t h e  p l o w  strike a n  obstacle 
the satd pin may break, and t hUB prevent the plow from belDK broken . 

I m proved Sausal"e Meat Cntter. 
Jacob Knopp, Columbiana, Ohl o . -1n the lower part of the case are 

formed Inclined .lot., l n  which are seenr, d notched or slotted plateB. The 
two forward plates extend from the oppollte enas of the ca.e nearly to ItB 
other ends, so aa to overlap each other and leave spaces at their alt ernate 
ends for tile passage o f  the meat. Tile rear plate extends entirely acroaa 
th e case.  and Its upper end termin ates a little above th� discharge orillce . 

The toothed plates thu" form a zigzag I nclined plane, along whIch the meat 
passel from tbe ho pper to the discharge orillce, belog all tbe lime o perated 
upon by the knives fastened to the rotary lIead. The knives being of 
trl .. n�nlar form have stralllht cutting edges, so th.t they can be readily 
Ibarpened. They can also be readily reversed whcn dull, so as to present 
new cutting edges, and thua avoid delay and lo.s o f  time from having t o  
walt so o l ten while the k tl l V e l  a r e  betng sh9rpened. T h e y  c a n  a l s o  be cut 
trom plates of .beet ateel, to avoi d  waste of material. 

Improved Treadl e. 
Joseph Lee, WeBt Chelter, Pa.-Thls Is a centrally pivoted rock lever, 

op erated alternately by two treadles, pivoted at tbe center. and t h e  lever 
at Its ends In the llange8 of the treadles .  Either heel or toe may Be employed 
to alternately operate the crank rod. 

I m proved Derrick for Pumpius aod Borins 011 We1l8. 
John Schellcopf,  Tidioute, Pa .-The obj ect of this Invention Is to con· 

struet, for boring and pumping oil wells, an Improved rig. which I s  made 
up of lighter timber, dIspensing with the use of the heavy timber required 
at present for the band wheel blockl, S omson's post, aDd walking beam. 
and admitting that the rli may be taken apart, put n p ,  a n d  tran sported 
from place to place, with Ireater facility and a saving of timber, time 
and labor. 

Improved Ga. Purtller. 
Marie Eugene Paul Audouln and E ngene PhilIppe Pel ouze, of Pari., 

France.-The o bject of tbls Invention Is to ellmlriate, by a new and Iw.. 
proved process, the IIquellable matter beld In suspenolon by gases and 
vapors . The mode of action o f  thlB a pparatus ts a s  foll o w s : The gas com· 
Ing from the generator thronah the pipe enters tbe top o f  a casoment, and 
passing down ward tbrough perforatlonl str ikes against an opposing plate, 
movea laterally to the nezt let of perforatlonl. p.sses tb rough them and 
strlke8 the nezt plate, aud 10 00 througb an entire serlea o f  plate s .  The 
boles being 10 numerous and Imall bring the volume o f  gal Into a 110 ely 
dIvided lerlel of jetl, which. by .ulklng rppeatedly against the o p pOSing 
plat, s, loon8r or later precipitate all of t h e  Impurities I n  sUlpenslon by 
condensatIon and IIquetactlon, It belnK p ortly elfectell by cold. and partly 
by the mechaDlcal motlOD of the pa.tlcl .. ln lalpeDolon on their passage 
through the appa .. tnl . Tbe IIque:lled portions d rip down, and are forced 
tbrough the aperturel lato the tar woll belo ll'. The I!"as nezt pa.ses 
up Into a receiver throu!l"h the perforatlona, wlLh opposing plates I n  an In· 
verted cnp · s�aped puriller, and out Into the large holder, competely p ari· 
lIeli. For further p artlculara reg.rdlng thla InVEntion, see pall"e 292, Vol . 
XXIX. of the SCIBliTIFIO AXBBIO.Uf. 

Improved Windmill.  
George A . Myen, Schoolcrafr,  Mich .-The vanes are connocted In !!TOUPI 

of four to abort cross baro. The onter cross bar la pivoted to a wheel arm , 
and the Inner bar ts yoked to said arm, 80 that the section can swing arouod 
ont of the WI D d  when the force of tbe wind rlsel above tbe limit whIch It 
Is to bear. Thl! II governed by a weighted lever, whose oID.ce I t  is to hold 
the vane. I n  tbe wind. E1Cb section 18 connected b,. a double-cranked 
rod, with a ahdl ng hnb or collar on the crank Sh lft. The lalter I s  mounted 
on the top of a hollo w caatlng, which relts at the sboulder on the top o f  a 
cut metal socket piece, and has a t nblliar eztenslon llttlng In .ald socke t 
piece . and secured against being lifted out by the wind, BO a. to all o w  the 
castIng to turn freely. The casting h a s  a cap llttlng on I t  abovc the crank 
shatt, to exclude Inow and rain from the tubular part of the caBting . 

Improved Elrs Beater. 
William O. Crocker, Turner's Falll, M •••• -Thl. egi beater constats of a 

stock, which has an arbor pin thereon, carryfng a driving wheel wbtcb e b ­
gages with a pinion . T b e  pInion revolvel o n  a spIndle, a n d  a rotary beater 
II attachecl thereto. The Itatlonary frame II rigidly attached t o  the spi n ­
dle, a n d  I s  prevented from turning .  T h e  e gg  beater rest s on bows on tbe 
bottom of the velsel. The Iplndle, the stationary fram., and the rotary 
beater are readily removed from the atock for cleaning or for other pur. 
poaes . The frame .urroundl the rotary beater, and aerve8 to cut the egg 
as tbe beater revolves wit bin It, and Iteatly to factlltste the operallon of 

beating egl' . 
Im proved Fonodel"J' Moldlns Machloe. 

Gavin R . Mc llregor and Edlar PenDey, Newburgh, N.Y. -In tbls mach Ine , 
end.forked lItten eztend up throngh .Ioto In the table a n d  support stde 
Ituda of the llask. Tbe IIfterl are attached to a sliding cross h ead, to which 
power Is applied to lilt the :ll.ask when tbe .ame I.  to be turned. 

Improved Harnea. Sadd le. 
Edward Edwards, Hawklnsvl11e, Ga . -The check hook and terreU are 

attaclled to plate8, which are each beot or formed with a receS8. which ad· 
mlts the bacl< st.rap , and Is fal�ened to the top of the laddie by means of 
rivets throngh their ends. Thla arranllement allows the back strap t o 
rander or slide on tbe top of the saddle, as It II kept seen rely In poslt18n by 
the loop plates and by leather loops on t he Iide o f  the ladd ie. The back 
strap Is made round . By this construction, the bear ing Of the thllIs II 
equaltzed on the saddle, as either one of the thllIs can rise o r  fall . They 
are also self·adjustlng Independently of each other. 

Impr oved Mechaolcal Movemeot. 
Emanuel Swartzwelder. ChaneyvJl1e, PR .-Thll Invention relates to a 

mechanical movement. by which a continuous rotary motion of the shaft 
Is. p ,oduced from tbe rocklnl motion ol a lever pivoted loose l y  1 0  the 
sbaft .  The Invention conBllta of " rocking lever frame,whlch Intermeshes ,  
by InterlDedlate gear wheels and alternately actlnll, toothed frlctlor: rlnga, 
with a central double cog wheel, keyed to tbe ahaft, so that by the stroltes 
of the lever. the contlnuoDl rotation of the shaft Is prodnced. 

Improved Sonod 1 ••• latl... Attachmeot for Plaoo., etc. 
WllItam R. Miller, Baltimore, Md .-Thl l Invention relates to that clasa 

of attachmenta for muslcal lnltrumen t s  which are n8ed for In8ulatlng the 
80und vibra tions, and rendering the lame more clear and full by causl n l  
them to react Inatead of allowing them to be conducted a w a y  and dead· 
ene. upoo the :IIoor. It con'ta'" In a core of gla8s or other olmllar 8ub· 
."'nce for arreltlna .ound vlbratlonl, placed In a nicely llttlng cavity 10 
the bottom of the plano lei, fastened therein by buttonl, and having In Itl 
oenter a locket to receive the revolvIDI plate of a .ultable 8alter. 
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�u�iut�S autl ""sO'ual. 

Clwro, for l111M'Uo11 under Ihu Mad Is 81 a Un,. 
Dugdale'8 Universal Clothes Washer has 

been greatly Improved. and II sold at  tbe old price, ts.liO. 
Best In tbe world for general purposes-In time, power, 
quality and amount of work . Agents wanted. Clrcu· 
lars free. Weight 4 Ibl. J. K. Dugdale, Whitewater, 
Wayne CO . , Ind. 

Electric Bells for Dwellings, Hotels, &c.­
Most re.lable and cbeapest Hotel AnnllUclator. Cheap 
telegraph outllts for learnero . Ins" s for PrIvate Lines, 
Gas Lljrhtlng A ,,,aratus,otc. J .H.Bessln,Sc.Cleveland,O. 

Flour & Pork B�rrel Machinery-Manufac. 
tnrer s, addrel!8 J . J. W . ,  Columbfa, Ten D .  

English Agency-Manufacturers or whole­
.. Ie de. Ie .. , def lrlng to open up a trade DY t stabllshlng 
an agency In I,ondon , may lind the right OPPorLunlt y by 
sending full particulars, addressed Eogllsb Aleney, care 
of Munn & Co., Sc·entlllc American Olllce . 

Dickinson's Patent Shaped Diamond Carbon 
POints and adj ustable bolder for wor�lng Stone.  dress· 
Ing Emery WbeeIs, Grlnd:o.tones.  &c., 64 Nassau st., N .Y.  

Wheel Harrow-The best farm invention 
out . M anufacture. 8, addrecs A. Valrln, O wensboro, Ky. 

No Manuf.ctun r will use a Key or Set·Screw 
Pul ley al ter trylnK tbe Taper-Sleeve fastenhlg. IItghest 
awarcJ8 at the Mechanics' Institute.  BuJlaln, and PenD· 
oylvanla a&d Nor thern Oblo Falrs, 187S . One pulley sent 
on trial. Addre.s/or Price H sts,A.B.Cook & Co.,Erle.Pa. 

Wanted-The Manufacture of "Specialties" 
made mo,tly of WOOd.  8ayer & Co . ,  Meadville, Pa . 

I am now furnishing Iron Roofing, coated 
wI'b tbe best Metalll� PaInt,  for only (7) Seven D ollars 
per aqu .. e. Orders sollc'ted. Address Abram Reese, 
Plttsburgb , Pa. 

The Pickering Governor, Portland, Conn. 
Tuck's Patent Piston Packing. Address 

Gutta. P�rcba & Rubber M.tl'g Co.," 26 Warren St , N Y. 
Cobalt and Nickel S<llts and Anodes, the 

best coattng for all metals, With instrnctioDs for E l ec· 
tro.platfng. Cbromlum negative plate. for batteries. 
t hree cents per square Incb, and batteries f"r all p ur­
poses ; ttte best known for power and constancy. G. W. 
Bearddee, 122 Plymouth 8 t . ,  Brooklyn, N .  Y.  

Portable Engines 2d hand, thoroughly over· 
hauled.at }i Cost. 1. B. . Shcarman. 45 Cortlandt St .• N. Y. 

The Haskins Machine Co. Boilers are all 
tested and Insured by tbe Hartford Steam Botler Inspec· 
tlon and Insurance Co. Wareroom. 46 Cortlandt St.,N.  Y. 

Ba.bbitt Metals-For the very best, send to  
Canard & Murra.y, Iron a n d  I:$ra88 Founders, 80th and 
Cbestnut Sts., PhiladelphIa, Pa. Write for Circulars. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 M ol tay St . .  N e w  York . 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey. Farrell & Co . ,  Pittsburgh, Pa. 

Forges-{Fan Blast), Portable and Station. 
ary. Keystoc e  Portable Forge Co . •  Pbllallelpbla, Pa. 

Boilers and Engines, Second Hand. Egbert 
P Wataon.  H ClIlI St . • lIiew York. 

Taft's Portable Baths. Address Portable 
Batb Co. , t56 South Street. New York city. 

For Surface PI'\ners, small size, and for 
Box Corner Grooving Machines, send to A. Davis. Low· 
ell . Mass. 

For economical Vertical Steam F:ngines, go 
to tbe Hasklna Macnlne Co • .  46 Cortlandt St .• �ew York. 

The "Scientific American" Office, New York, 
II lilted wltb the MInIature Electric Tele&'taph, By 
toucblng little buttons on the de.l<8 of the managers, 
Ilgnals are lent to person. In tbe various departmentl 
of tbe establllbment. Cbeap and elfectlve. Splendid 
for sbops, olllces, oIwel\1ogs. Works for any distance. 
PrIce f5. F. C. Beacb & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalo&,ue. 

.All Fruit-can TooIs, lt erracute, Bridgeton, N.J. 
Brown's Coalyard Quarry & Contractor's Ap­

paratus for hoisting and conveying materials by Iron 
cable. W. D. Andrewe & Bro. ,  414 Water St •• New York. 

For Solid Emery Wheels and Machinery, 
lend to the Union Stone Co., Boston, Ma ... , for circular. 

Lathes, Planers, Drills, Milling and Index 
Macblnes Geo. S. Lincoln & Co., Hartford. Conn. 

For Solid W rought.iron Beams, AtC., see ad­
vertisement. AddrelS lTnloR Iron MllIs, Plttsburgh , Pa., 

or Iithograpb, etc. 
H y draulic Presses and Jacks, new and see­

ond band. E. Lyon, 410 Grand Street, New York. 
Peck's Patent Drop Press. For circulars, 

a4dless 101110. Peck & Co., Rew Haven. Conn 
Small Tools and Gear W hee ,s for Models. 

List (ree. Goodnow & Wlgbtman .2S Comhlll, BOlton,MI. 

The French Files of Limet & Co. are pro­
nounced Inperlor to all otber brands by all who use 
tbem . DeCIded excellence tlnd morierate cost bave made 
tbele goods popular. Homer Foot & Co., Sole Agentl 

or America. 20 Platt Street. Ne ... York. 
Mining, Wrecking, Pumping, Drainage, or 

Irrtgatlng Machinery, for e.le or rent. See advertise­
ment. Andrew'l Pstent, ln.lde page. 

Automatic Wire Rope R. R. conveys Coal 
Ore • .tc . . w"bout Trestle Work. No. 84 Dey Itl eet, N. Y 

A F. Havens Lights Towus, Factories, HO­
leIs. and Dwellings wltb Gas. 84 Dey atraet, N ew York. 

Be. t Philadelphia Oak Belting and Monitor 
Stitched. C. W. Arny. Manuftlcturer, 501 & 303 CheJTy 
st .. Phlladelpbla. Pa. Send lor cIrcular. 

Temples '" Oilcans. Draper, Hopedale, Mass 
Dean's Steam Pumps, for t.ll purposes j En· 

gines, Boners, Iron and Weod WorkIng Machinery 01 
all delcriptlon.. W .  L. Ohale II Co .. IS, 86, WI LIberty 
Street. New York. 

Buy Boult's Paneling, M 'ulding, and Dove­
ailing MaCblne . Send for clrcnlar and .ample of work. 

B. C. Mach'y Co . . Battle Creek. Mlek .. Box 2'1l. 
Engines, Boilers, Pumps, Portable Engines 

Macblnl.1 1 Tooll. I  • . B. Sbearman. 45 Cortlandt St •• N.Y. 

For best Presses, Dies and Fruit Can Tools, 
BIIso & WtlIIAms. cor. of Plymontb & Jay,Brooklyn,N.Y. 

Iron Rooting-Scott & Ce., Cincinnati, Ohio. 

Price only three dollars-The Tom Thumb 
Electric Telegrapb. A eompact .,.orklnl Telegrapb apo 
paratul. for lendlnlf meleagea, maJ:lnfl mapetl, tbe 
electric II&,bt, &'ITlnI alarm., alld "'arlOIll otber purpolel. 
OaD II<' pnt In operatton by Oy lad. Inclndel battery. 
key and WIre.. NeatIJ parked and .ent to all parte 01 
the worul 011 receipt of price. II'. C. JIeacb " Co. , :a&a  

Broael_y,lI_ York. 

Rue', " Little Giant" Injectol'l Cheapest 
and Belt Boller Feeder III the market. W. L. 0bUe '­
C c  . .  8I, 115, WI LIberty Stre.t, New York . 

A. C. L. will find a good recipe for cement 
for l.,.tber on p. 1Ig, vol . .I8.-H. wtll lInd directions for 
making skeleton leaves on p. l25, vol. 29. Tbe que.tlon 
as to the tank full of water Is a scb oolboy 'a problem. 
and tbeotherts lncomprebea.lblp.-D . G. N.can cleanoe 
Iron for Bolderlng by using sulpburlc aCId mucb diluted 
with water. We never heard of uslnl\' an acid to pre· 
vent the splll ting o f  wood.-W. S.  E. wi ll lind dlnc· 
tl ons for a good sliver wasb on p .  1S7, vol. SO. -F. B.  M. 
will Hnd dlrectlo. s  for cleansing colol on p .  217.  vol.  26' 
-J . F. G. ls lnformpd tbat Korttng and Morton are two 
dllferent person •.  -W. M. S. wlll llll<l a roclpe for violet 
Ink on p .  58, vol. SO, and for 011 boot polleh on p .  18. vol. 
26.-F. C .  R. can enamel bls steel apron supporters by 
the process describe d  on p. 107, vol. SO. 

G. W. McB. asks : 1. Does the magnetic 
meridian move from east to west a a d  from west to east 
at regular periods ? For wbat length of time does It  
move In one direction ? Wbat Is  the movement per 
year ? At wbat dat'  s have tbe changes taken place as 
f.r as known ? A .  Tbe needle moves I rregularly. Tbe 
08clllati ons to tbe east and west o f  the true meridian 
requtre several centuries for their completio n .  For In· 
stance, at 1>art8 1 n  1668 the vartation was O°,tl.ndlt  moved 
west tl1I 1S14, wben It reacbed 22° 841 W. 

L. H. D. asks : Can you give me some sim­
ple metnod of preparing senslttzed p.per for exposure 
In tbe ramera ? A. Take chlorIde of  ammonlnm 200 
grains,  water 5 ftuld OZS., albumen 15 ftufd ozs, ; beat 
ti.le whole to a perfect froth.  As the froth forms,trans ·  
fer It to a d l a b  a n d  let I t  subside. W b e n  partially sub­
Sided, tran sfer t o  a tall, n arrow jar and let It settle for 
some b ourS e  Pour oft' the clear solutton for use.  To 
apply ft, pour a portion Into a lIat dleh to tbe depth of 
� Inch. Cut paper to proper alz e .  hold It  by the two 
corners, bend tn a curved form (convexity downwards) 
so as to touch In middle llrat ; and gradually lower the 
corners. Let lt  rest on the batb 1 �  minut e s ,  tben take 
It olf and plo It  up by the corners. To make tbe paper 
sensitive. work by tbe IIgbt of a candle. Take nitrate 
of silver 00 graloo, distille d  water 1 oz. Take a sumclent 
quantity. pour Into a porcelain dlab. Lay sheet on ln 
same way as before ; allow 5 minutes contact for t bln 
paper and ' to 5 minutes for tblck. Ralae tbe paper 
wltb tweezers tipped wltb seaUng wax, bang up to dry, 
and protect from tbe Ught. 

I.  S. D. asks : How can beeswax be dis­
solved I n  etber ? A. It  Is soluble In the usual way. but 
sparingly. that Is, a large body of ether Is required to 
dissolve a comparatively small quantl.ty of the wax. 

C. O. K. asks : 1. Is grape Bugar an impor. 
tant article of trade In tbe United States, and for wbat 
use I s  It  cblelly employe d ?  A. Grape sugar Is l argely 
manufactured In the Uni t e d  States .  It Is largely em. 
ployed In wine making and In tbe brewing of  beer . Tbat 
lis use I s  extensive may be gatbered from tbe fact that 
to 8 cwts. of malt, 1 cwt. of sug"r I s  employed. It Is 
allo used In stead of boney In confectlonary, for color· 
Ing Jlq uors and vinegar brown, ar.d In makIng rum and 
cognac, beer and wines. 2 .  Is there a treatise on grape 
sug .. manufacture publlsb e d ?  A. We know of n o  
sucb w ork. 8 .  Are there any patenn o n  the process ? 
A. Yes. 

C. H. F. asks : 1 .  In extracting essential oil 
from ftowers, how much �alt by weight should De us 
to a pound or flowers ? A. We know of no metbod of 
extraction In which .alt Is used, nor do we lee how 
common salt can po ssibly exlract an essential 011 .  �. 
Ie tbere any better way to o b tain the perfnme of 1I0w· 
ero ? A. Tbe essential oils In 1I0wers, being prese n t  In 
very small quantftles,  are best obtai ned,by dillestin g 
tbe fresh flowero w ith pure olive otl , or wltb cotton 
wool soaked In s weet olive Oil,  the freob lIowero b.lng 
placed In alternate layers with tbe cotton salurated In 
011 ; In lome ca'es pure Illd I. used. Tbe lIowers .bould 
be renewed till the oll i s  .aturated wltb tbe odor. The 
cotton Is pressed t o  extrude tbe 011. Tbe esaentlal 0'1 
may be recovereli from tbe sweet 011 by agitation with 
strong and blghly rectilled alcobol. 

W. H. M. L. asks : 1. What will mak e th e 
cream rile on milk, to get all tbe cream tbere Is tn tbe 
mtlk ? A .  There II  no better way than tbe old· fashioned 
one of getting the cream f om milk by letting It Itall d .  
I n  winter y o u  migh t  s e t  t b e  pans In warm water. 
2. [s tbere an Instrument made to detect water In milk? 
A .  The water l n  milk may be detected by an Instro­
ment called a lactometer. It' can also be d etected by 
taking a gla.s tube and divi d i n g  It I n to 100 equal parts,  
tben lUling I t  and let etand 2' bours. Tbe cream, If 
milk Is pnre,  will rise and occopy 11 to 18 dlvlslone of 
the tulle. S.  Ho w do tbey teU the . peed of ves8els at 
sea ? A. Tbe spped of ve .. e1s  at sea Is  determined by 
an apparatue called a log. It Is a small p'ece of wood 
of a pe cnllar Ihap e ,  weighted and attacbed t o  • Itne 
which Is divided Into equ"l spacee calle � knotl . Wben 
tbe log Is thro w n  Into the water, the latter keeps It  
from beIng drawn forward , and the epeed of tbe sblp '" 
found by the number ot knota runout In a certain time. 

1<'. W. R. asks : What is the best method 
of making a heavy cloth waterprool ? A. Dlseolve soft 
eoap In bot water and .. dd a oolutlon of sulpbate of 
Iron. An Insoluble Iron eoap falls to tbe bottom ; sep 
arate It from tbe liquid, wa.h and dry It, and mtx wl tb 
linseed 011.  The addI tion of dlololved Indla lobber to 
the 011 Improvea the paint. 

E. B. says: It may not be generally known 
tbat wrough t Ir ·n. by repea ted b eatmg a n d  cooling 
follow I a dllferent law from cast Iron, In that, as tbe 
lattpr expand., the former contract l .  My attentton 
wa& lIrst ca\ led  to this by tbe foreman or a fonndery. 
who f ound that t l t, gS, set around the b ub of a pattero 
a8 anchor to lI.t tbe sand, soon became too mall and 
had to be sent to tbe blacl .. mltb for enlar!i'emen t.  Since 
then I bave bad occasion to u.e this knowledge In prac 
tlce, and bave reduced tile size of I ring about one tblr­
tleth o f  &n Ir.ch by heating and cooling four t lmee. 
The rlDg was one fourth by one Incb. with one Inch In· 
ternal dumeter. The proceao does not lee,,- to Injure 
tb e Iron, as the rings were drawn abont one Incb In ten 
and were made Of tbe common " (Jund rod In nle for 
luch pUTPoees.  A.  That wrougbt Iron Ihrlnks bJlbelng 
heated and qnenched. II a well known fact. which bae 
been employed for years 10 Ihorten the lenirCh of rodl. 
etc . ,  requlrlnlr to be very exact. Bllt If tbe beating 
and cooling are e qual all over. the llrat appllcatton only 
II elfectnal. Tbat c.st Iron expand a by repeated heat· 
Ing and coolin" 10 not known. and I., to .ay the lea.t, 
donbtfnl. If heated once and qnencbed. lt hardeO i and 
expandl (n doe. wrou.'bt Iron and Iteel frolll harden· 
Inll) . U heated and cooled In one place at olle tlIIIe, 
"lid In anotber place at another tlme, yonr gradnal ex· 
panalon tl exp1a1nod ; If otherwise, the phenomenon, lf 
tme,ls new. 

J. M. C. asks : What will be the pressure 

L. B. aRks: W hat is a cone pendulum, such 
a o l s  said to be used for regulatIng tbe � reat telesc�pe 
at W&&blDgton ? A. A contrivance r<lemliltng one arm 
of a steam engine governor. It II driven by a tur�lne 
and revolves once In two aeconda . A 6 Inch lIywbeel ls 
attacbed to the clockwork, and a brake Is applied, by 
electricity, whenever the tendency Is to revolve too 
fait. 

F. A.  S. asks: What is the correct propor· 
tlon o( tbe Frencb meter to tbe United States foot ? 
A.. The meter=8'2808992 teet. 

C. W. K. asks : 1 .  How can I make wax 
Into I[;eets for m.klng wax 1I0wers, and how can 1 give 
I' the dtlferent colora ? A. bee p. 50. vol . SO. 2 .  Doe. 
the onn radl�te light ? A. Yes . 

R. A. B. asks :  1. How is blood albumen 
prepared ? A. See p. 41, vol. 24. 2. When II It best to 
drink blood, al loon al drawn from tbe ox, or after It 
bal been Itlrred alld the clot removed, ae done for man· 
ufactnrln&, pnrpooes ? A.. It 18 cuetomlry to noe the 

blood dlrectly .tter Jt II drawn, thongh the lemedy I. 
not prelcrlbed by physician I of standing. 
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G. B. D. asks: 1. How near does the best 

electromagnetic motor approacb tbe best steam m o tor 
I n  point ot economy ? A. Steam 10 many tlmel tbe 
cheapest . 2 .  Is It  trne tbat Dr. Page construcled a 
carriage and propelled It through tbe streets of Wasb. 
Ington by means of  electricIty ? A. Yes. S. In answer 
to H .  L. C . ,  p. 846, VOl. SO, you say tbe coil ahould not 
exceed an Inch and a balf I n  diameter; are yonr readers 
to understand from this tbat electromagnets cannot be 
successfully made larger than 1 � Inches,  everytblng be. 
Ing In proportion ? A. Tbe question W81 for a very 
small motor. 4.  How mucb more per b orse power would 
It  coat at tbe present day to use electricIty ? A. It bas 
been varlonsly estimated from live to ten times In fa. 
vor of steam. 

R. L. says : I am constructing an astrono. 
mlcal acbroma.tlc telescope, but wish to make a terrcs. 
trhl telesco pe Instead. Tbe achromatic obj ect glass 's 
2>11 Inchel diameter, and SO Incbes foeus.and tbe Huygb. 
enlan eyepiece I. of a half an Inch focus. Wbat .hould 
be tbe d l m enston s of I be otber two l enaes to make tbls 
Into a terrestrIal telescope, an d wbcre sbonld tb ey be 
situated ? A. Place, about 2 1Mhea In front of your eye.  
piece. two plano-convex len sea balf  an Inch In dlame. 
ter, one Incb focus and two tblrds of an Incb apart, the 
convex stdes fac1ng el.ch otber, &8 to the Rams :Jen or 
poslttve eyepIece. 2 .  Could I use this astranomlc&1 for 
a terrestrial telescope ?  A. Yes. 8. Would there be 
any o bjectton to I t  otber than that of the obJects being 
Inverted ? A.  No. 

G. T. W. asks : I. Can you tell me whether 
sngar dl.solved Into sirup can have Its p ower of erys. 
tallzatlon destroyed.  so as to remain uncrystaltzable 
again ? How may It be done 1 0  a simple way ? A. If a 
solution of sugar be l o n g  botl e d ,  It Irre vocably loses 
Its property of crystalltzlng. Tbla prejudicial allera. 
tton Is elfectec stm more rapIdly by the addl Ion to tb e 
iugar of 1 · 20 of Its we1ght of o.J:&l1c, citric, maltc, or 
any of tbe stronger acI ds.  2. How IS prlo ter's gold alze 
made ? A. 't ake � lb. linseed OIl,  2 OZ8. gum aolml ; 
powder t h e  �um and add gradoally to the b, ated 011.  
Strain,  and m i x  wltb vermtllon till I t  Is o p aque . S .  What 
Is fueb,ln ? Is It sueb " substance tbat I t  Is practicable 
to apply It to tbe preservation of meat I n  s bot climate? 
A.  Fucbaln Is tbe bydrocblora te o f  anlllD, and la used 
In dyeIng.  It very frefluently coatalns arsenic. It Is  
not SUItable. 4 .  Is boriC acid In small quanti ti e s  added 
to food Injurious In any way to he&lth ? A .  Probably 
It Is. 

W. M. K. says : 1 .  There is a difference be­
tweeo a degree of longitude and lati tude at the poles;  
but how mucb Is tbat difference In m1les,  and what Is  
tbe dillerence at 10" from I b e  poles ? A. Longitude Is  
the distance east  or west  Of  a given meridian. All  me.  
rldlan line. pass tbrongb the poles, consequently t b ere 
Is n o  sucb thlog . a longltude at tbe poles. Latltnd� Is 
the dist ance nortb or south of the equator; and as tbe 
plane of the equator 18 at rlgbt a n gles to the axIs of 
the earth, the poles are a quadrant's d i stance (00(') from 
tbe equator. A degree of latitude Is Invariable. A 
degree of lonboitude Is 1�1i of the earth's circumference at 
tbe equator, and constantly decreases as we go towards the 
poles. At 100 from the poles the dtameter ofa curve whose 

plane is perpendicular to the earth's axis is 2(3970 X sin .IOo) 
=1378 miles. (3970= radius of earth appro:dmately.) 1378 
XS'1416=4331 miles, or circumference of the circle. 

4331 x .h=12·04 miles, or tbe length ofa degree longitude. 
�. Wbat Is tbe  best proof tbat tbe earth revolves on Its 
axl. ? A. There are several ways of  provIng tbat tbe 
earth revolves on Its axIs.  Perhaps tbe sim plest way Is 
to fix a telescope In poaltlon on a clear nlgbt and wateb 
the stars cros s  tbe lIeld of view. Or eJoe place your­
self behind a pole or otber IIxed object and n otice the 
stara as tl tey seem t o  pass behind tbe obj ect and re.ap ­
pear on the o tber side. 5. At what place Is tbe MlssIs­
.Ippl river tbe broadest ? A. At tbe mou l b .  4 .  Wby 
are the polar circles and tbe tropics drawn upon the 
globe ? A.  Tbe tropics are two parallels of latitude, 
one on the north and tbe otber on tbe south o f  tbe 
equator, over every point of whlcb , respectively, the 
sun I n  Us dally conrse pas.es vert ically en tbe 21st of 
J une and 21st of December In every year. Their latl. 
tudes a'e about 25° 28/, respectively nortb and south . 
Tbe arctics are t wo small circles or parallels of latitude 
28°281 from the poles. They Indicate the limit or boon. 
dary of  that region about each pole wbere the aun I s  
a bove the borlzon during t h e  entir e day (24 bourslonce 
in a year. 5 .  Can there be tbunder and lIgbtnlng wllh­
out a clond In the ,ky ? A .  Tbere may be tbunder snd 
lightning from c10nds wblcb a re not seen. In tbat case 
we lee simply tbe rell e ctlon of tbe lightning upon tbe 
'ky. 6.  W bat Is  tbe proper temperatnre of a scbool. 
room or d welling to pro mote healtb and c'>mfort ? A .  
From 55° t o  70° 1 8  a good temperature for a schoolroom . 
7. Is tbere any s�bstance tbat will remove stolns of 
wbltelead paint  out of corpet or clothi n g  wltbout In. 
Juring the fabri c ? A. Bonzlne or turpentine will reo 
move white ;>alnt stains. 

W. N. W. says : 1.  I am desirous of heat­
ing to redness a p iece of platin um wire, � of an Inch 
and T!; or an inch In diameter, by the electric current. I 
am famtltar with the beating elfect of tbe hattery cur­
rent. bnt do not wlsb to uoe tbl. plan. Can I heat the 
wire by a frictional m"chlne operated by hand ? A.Not 
whboutcon slderable expenee and larlle apparatu. ; be. 
sldes,the y are n ever free from danger.  2.A.1 I wlah to be 
ablc to  beat the wire In a few mament. at any tim e. I 
thInk a magneto·electrlc machine would he tbe tblng. 
Econ omy of s pace la very I mportant. Wbat are tbe re o 
qulred dImensions for such a macblne ? W bleb met b o d  
of developin g  Ihe current wfll  occuPV the l e . s t  opace ? 
A. You mlgbt use a magneto· electrlc macblne, bnt we 
t b l n k  a 8moll battery would an swer your purpose bet. 
ter, 8uch 88  a Smec, with c&roon plates about lOxIa 
1 oches. S Wbat If! t.he very sm!lllest Burhce o f  zi nc 
tbat will  be.t tbe wire ? A. Abont 500 or 6:JO sq oare 
1 D ebel. 4 .  How (lmall  a magnet and armature revolved 
by ba� d will answer tbe p urpose ? A. About t wo feet,  
and an arm .. ture contllnlng about IIfty yards of wIre ; 
of course tbe temperature of tb e wire WOUld depend 
upon tte number of revolnttons per minute made by 
the armatllre . 

R. W. C. asks : 1. What size are toy bal� 
loon . ?  A. About 6 Incbel In dIame t er. 2. Ho w n: any 
pounds will one tbat contains one coble foot of bydro­
gen ralae from the grouo d ? A. Abont 495 gratn., sup · 
pOliO&, tbe India rUbber to bave no appreciable welgbt. 
5. How often mnst tbey be replenlebed, If at all ? A. 
Tb ere II  no rnle. It depends upon the rate at wblch 
11111'1l010n takes place tbrougb the Indta rubber 111m. 4. 
Wblch Is  tbe cheape st way of preparlDtr Pllre bydro. 
gpn ,  .. nd what 18 the propor tlona l e  yIeld ? A. From 
zinc and dllute 011 of vitriol. Sixty.o.ve pounds of zinc 
Ihonld yield ''1'0 ponnds of hydrogen. 

O. O. O. asks : How cm I make ordinary 
exploding powder to hilS er bnrn Ilowly ! A. Mlx pow· 
dered cbarcoal with It. 
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C. T. asks : How can I clarify beer ? A. 

Take istoglaSll,  finely shredded, l Ib ,  801lr beer,  c l der,or 
vlneg" 8 or � pinta ; macerate t )gether till the I 8lngl.os 
awells. and add more o f  the sour lI�nld untn a gallon 
has been used. Strain and farther dilute. A ponnd of 
gcod l slnglass .hould make 1� gallons linings. and 1 }i  
pints llolngs I s  enough to clear a barrel o f  beer . 

W. N. J. says : A certain philosopher states 
that u the moon has either n:) atmosphere at all, or o n e  
exceed l D gly rare. a n d  not extending m o r e  t h a n  a m i l e  
f r o m  Ita surhce. Hence I t  m o s t  be destitute of water. 
for any liquid on It • •  urface would long .Ince h •. ve been 
dl.sl p a t e d  by the heot o f  the lunu days. there belDg no 
atmospheric pre.sure to check c vaporatlo n .  If there 
were any water on the su rfa.ce of the mOOD, cioudR 
would cerlalnly be ob.erved a t  times dimming Its face." 
1 .  I ask tor Information thro ugh the SCIENTIFIC AllER· 
ICAN. SUppO.I D g  water In the ,hape of lake. to exist  on 
the .urr .. ce of  the moon. how could evaporation take 
ptace, and clouda float, to dtm the moo'l's Burface,  If 
t h e r e  wers not an a tmosphere havi ng a certain pressure 
through which vapor could rise and form clouds ? A. 

The el ... tlc force of a v .. por which s .. turate. a .pace 
containing air or g ... I. the .ame a. In a V&cnum . 2 .  
Does evaporation check b y  atmospheric pressure, or 
doe. thl .  pres.ure a.sl.t ev .. por .. tlon ? I f  the moon 
has no at mosphere , and w a " e r  e xists t o  a cODslderable 
amo unt.  I t  would certQlnly not be dissipated. but 
heaped up m o u n t a i n  high by the expansion of p .. rtleles 
during a d.,y o f  three h undred hour. ot Inten.e .olar 
heat. and then sub.ld e ag .. ln during t h e  f o l l o w l D g  long 
nll/:ht . ..  nd o f  couroe e.cope detection by the clo.est 
observcr. . A. The rapidity of ev .. poratlon ts t nversely 
as t h e  pressure upon tbe surface o f  the evaporating 
liquid. th .. t I s . press llre dlmlnl3he. evaporatt o n .  

p. R.- B.'s cheRp telescope. described in 
N o . 1 ,  voL SOof the SCI ENTIFIO AMERICAN, 18  a n  tnter­
e s tlng experiment. You had better buy .. n ach rom .. tlc 
obJectiv e, If  you can afford it ; i f  not, save your eye­
.Igh t and money. 

F.a.SKS : LOr what diameter ought a double 
acting force p u m p  to be for & 2 lOch supply pipe ? A. 
Four Inche • .  2.S hould the dl.charge ptpe be Of the same 
dlRmeter as the .upply "Ipe ? A .  Ye. . 3. MUst the air 

. b a m o e r  o f a  pum, stand u prlgbt If the p ump be pl.ced 
at an a ngle ? A. Yes . 

E. P. F. aSKs : 1. If a globe made of eheet 
metal. 10 feet In d l . meter. weighS when full o f  .. Ir 1 .000 
l bs • h o w  much Ie •• w o u l d  It weigh after exhausting the 
air so to form a perfect vacuum ? A. About 40 Ibs. 2. 
What outolde pres.ure would I t  have to su .tal .. after the 
air was eX:'.usted ? A. 1 4 · 7 I b S .  per square Inch of .nr­
face. or about 650.000 lb •• In .. 11. 

L. D. says : 1. The b alls we have been 
using to a ball min are of cast t ron, and weigh on an 
a verage 21 lb  •.  e.eh. diameter being 5» Inche.. What 
sho uld ne the wright o f  a . o l l d  b .. 1 1  o f  ca.t Iron of that 
.Ize ? A. Abont 21 Ib.. 2. Is tbere .. n y  d Urerence In th e 
weights ot .teel and ca.t tron oall. of t h e  .ame dlmen. 
.Ion. ? A .  The steel ball would be abo u t  2 l bs. heavlpr.  
B. Ii a Itfe of Rabert Fulton p u bltsbed tn tne Uni ted 
St .. te. ? A. Tnere are .everal works on tbls subj ect. 
See our a dvertising columns l or book.eller.· .ddre •• es. 

s. R. asks : How car I cut window glass to 
an oval sh .. pe ?  I have a gl  .... cutter. but llnd " will Dot 
cut wltliout .evoral lallure s .  breaking plenty :of gl  •••.  
A. U.e a go od diamond. 

D. asks : What will be the volume of steam 
at atmospherIc pressure, evolved In the conversi on of 
any given volume of water,  and what t h e  volume O f  

oxygen a n d  bydrogen a t  same pres8ure, evolyr-d' in th e 
decom position of I h e  •• me q ua n t i ty of water ? A . Su p ·  

po.lng t n  .. t a CubiC foot of dl,tll led water at 2120 Fah.  
Is cnnverted t n t o  .te .. m .  and also decomposed Into i t. 
cOD s ' i tuent glJ.Bes at the same temperatllre: T h e  Vol .  
ume o f  the .team formed from this woter will  be 1 .572 
cUbtc feet : the volu m e  of oxygen. S13 cubic feet ; the 
volllme of hydro g e n ,  1 ,6?1 feet. 

J.  E. aSKs : I saw in your j ournal a descrip­
tion of a wonder camera ; and I h ftove been endeavoring 
t o  make o n e . u.t n g an opera glass objective of .bont 7 
Inche. focus .. nd I ll'  Inche. diameter for .. len .. .. nd an 
argand gal burner. It will throw upon the screen an 
ordinary card photogr .. ph of about 3 feet high pretty 
f .. lrly. but the I m age I. not distinct enough . What kind 
of lens and o f  what 'Ize and foeus .hould I n.e to ob 
tatn the best results w i th an argand gas burner ? Will 
snch a burner give ligh t enough. w i th a "roper len • • t o  
m a. k e  a clear, dlsUnct p i cture on t h e  I!creen 5 feet In 
high' ? A. L .nteen o [ J ectlve. and conden.lng lenses 
are de, crl bed tn back D umbers of the 8CIElTTIFIC AMER­

ICAN. Place a number of burners I n  a s traight Une,one 
behind the other. a. llame I. n early transp .. rent. 

S. N. M. asks : Wb.at astronomers have ob· 
served any solar eruptions,  haviDg an up ward v elocllY 
of 600 miles a second ? When were Inch obs ervations 
made ? I . uppo,e tbat 1 66 miles .. .  econd ( Professor C. 
A .  Young's stat rment) Is the greatest observed voloct­
ty A. Th e  obsel Vatlons O f  Profe .sor C .  A. Yonng. 
September 7. 1SlI. l ndlcate more th .. n thIs velOCIty. At 
each explo.lon we see an erup tion of hydroge n .  M •• ses 
of other metals may precede or accompd.ny I t,tn a 8eml· 
liquid or goseous condi t i o n .  They are not seen In the 
spectroscope while we look .. t one Of the hydogen lines 
with a wide sl it . 

A. F. C. says : I have a 3 inch achromatic 
tele scope o f  IS Inches fOC ll"; and wltb the Buygheolan 
eyeotece I get a p o wer of a b O u t  120. H o w  high a power 
will  It  sland. and b O W  mu.t I co nstruct the eyepl.ee ? 
A. Probably 200. Then 48 Inehes +200= 0·24 inch = equiv­

alent focus of eyepiece. Focus of field lens will be twice 

this, or 0·48 inch. Focu. of eye lens will be one third Of 
foeus of field lens, or 0·16 .Inch. and the two plano-con. 
vex lense. will be 0·48 -0·16= 0·32 inch apart. 

I. G. W. aSKs : 1. I have an achromatic ob 
ject glas, � Inches I n  41ameter and 36 Inches focuo. Of 
what fo�us and wh·,t dl.tance apart .honld the eye 
lenses be to ob toln tbe .tronges t  power compatible with 
dist'nct vl;lon for a e e l esttal eyepiece P A Field len ••  
o f  three IIhbs o f  . n  Incb focus. Eye len •• one llfth of 
an Inch focu. . Distance apsrt.  two lIftb. o f  an Inch. 
Equi valent lOCUS. three tenth. o f  an Inch . Power. 120. 
2. What additional len.e .. .. nd what dl.tance ap .. rt 
would It be necessary to .dd to make a t errestrial eye · 
piece ? A. T wo Huyghenlan eyepieces make a good 
t orre.trh l one . The l o weet power h placed abont twice 

he 8nm o f  the eqnlvalent foci of the two eyepi ece. 
In front of the otner. 3. In your a n . wer to N. B In 
yvur issue of May 9 ,  rou ment.lon the two eye lenses as 
bet o g  resp e .tl vely ;l( and � Inch focu . . .. nd the ;{ In Its 
own 10c .. 1 dlstauce w i thin tbe focus of the o ther. ana 
fUrl her say tney w i l l  be ;( In ch apart. Is thl. an error. 
or should the mea'ureme u t  be from the glass lnltead ot 
the foeu. ? A. In our re? ' y  to N. B. M .. y 9 . .... e .honld 
have written " eye lens. )O Inch focul," as I. evident 
from the context . 

J titutifit �mtritau. 
A. P. W. asks : 1 .  Can the vapors of coal 

011 be conden.e1 by cold wa ter ? A. The vapor. of co .. l 
011 can be condeaged by p ... slng them through .. tnbe 
.tlrrounded by cold water. 2. Wh.t kinds of ga.e. are 
u.ed In gas engines ? A. Common lIIumln .. tlDII' ga. 
mixed with air ha. been used In gas engine.. The mix· 
ture I. Ignited by all electric spark .  Some of the hydro· 
gen formed by the Ignition united with oxygen of tbe 
81r. forming water; this produce. heat. whick expand. 
the gases and drives a piston. 

W. M. B. says :  I want to paint a disk . 2 
feet In diameter. with the seven prlsm .. tlc colors . In 
such a mannpr a. to make the snrface appear whit e  when 
I revolve tt fast. WUat proportion of each color m u s t  
I u.e ? H o w  .hall i diVi de t h e  d l . k  I n  a p r o p e r  manner i 
A. Divide tbe ci rcumference of your disk Into 6 eqnal 
parts. Then draw radial l ines from the center to each 
of tbe 6 point s .  In the center of t b e  disk.  paint a 
round bl.ck .pot about 3 or 4 Incbes In diameter ; al.o 
paint a narro w black rim on the edge of the dis k .  In 
eacb of the six .p.ce. form ed b y  t b e  radial  line.  paint 
the seven prl.ma tlc colors ; you will  thus have .Ix .pec· 
tra. In a s:pectrum, tbe o range occllpies the least ex· 
tent ; it, therefore, you mIke this the uuit, the extent 
occupied b y  the colors will have the folJo wlng relatloo: 
Violet 4· 16. Indigo 2 ' 40, blue 2'50, green 2·87. yellow 1 · 0S. 
orange 1·00. re d 3 ' 33 .  

D .  I .  F .  asks : 1 .  What is  best t o  kill the 
pll"ect. of Bltrlc acid on t h e  teeth • •  o .. s not to b nrt t b e  
enamel ? I h a v e  b e e n  u . l ng . a l d  acid on m y  toognc. 
A. When the enamel Is gon e .  the den tine I. rapidly af­
f{ cted by the .ecretion. o f  t h e  m outh. especI .. lly when 
the sy stem Is not In a healthy condi t i o n .  Soda Is too 
po werful In It . ..  I kallne reacti o n .  Rep ,ated gentle rub­
hlng with a 80ft bru.h and .. harmle.s dentifri ce like 
preCipitated chalk would b e  better. � .  How can I de · 
tect cider whIch I. not made f, om apple. ? A If yon 
.u.pect that It  I .  made from 011 of vitriol. the latter 
may be detected.wlth proper precautlons.by chloride of 
barium. 

B. M. K. Jr. says : 1. I constructed a tele­
.cope acc'>rdln g  t'l tfte plan gi ven on p .  7. vol. SO. Of the 
SCIENTIFIC A MERICAN. For the o bj ect gla., I have a 
ment.cus of ell iptical form .1 � by I� Inches In dl .. m­
eter and 3); feet In focu. . The eye g lass I. a plano­
convex lens of 1 );  Inche. I n  dl  .. met er a n d  1 Incb 
In focu • .  So far I h ave failed 1 0  produce a nerfect 
object . There I s  a great deal of prl.matlc color. and 
the ray. o f  IIzht .eem to produce dlll"erent focI . What 
do you think Is tbe matte r ?  A. An ellt ptlcal lens 
cannot be properly lIgured; beside • •  y our objective I. 
not .. chrom.tlc. 2. As the bole In the tube ts clr�ular. 
does I t  m�ke any dillerence of what form the obj e c t  
l e n .  I. ? A .  A dia phragm w h I c h  cut. ell any p a r t  of t h e  
.. pertnre of .n object gla.s reduce. the amo u n t  o f  light 
paulng thraugh lt.  3. Can you tell me how to poll.h .. 
lens that has become .cratche d ?  A. To poll.h a 'en • •  
tnrn & wooden dl.k w i t  .. bro.d b a ndle to th e proper 
curvatu"": paint the disk with .. m i xture ot" pI tch and 
rosm jn.t dented by the thumb nail when cool.  Cut 
groove. across rhe pl tab . dividing I t  Into one loch 
sq uares wtth diagonal grooves across the sqnares. 
W .. rm . and press q ulc'<ly on tbe lens wltll. a piece of 
paper betweeu t b e m .  Wash oft adhf rlng paper I f  nece.· 
. "y. Then coat with mol.t rouge and rnh t h e  lens with 
hypocyclotdal poll.hl n g  strokes while walking round 
It. F i v e  minute. rubbtng wlJl su1ftee t o  de. troy the llg. 
ure of .ny obj ect I/Ia.... Herr Stein hell .howpd us Q 
scratch on � two Inch lens which he .ald would take the 
workman half an honr to poll.h out. 4 .  Will the .0. 
called furniture poll.h .poll the varnl8h on a plao oforte? 
A. No. 

. 

C. K. asks : 1 .  Of what could I make a box. 
to k e e p  m a tcbe. on a .heet I r o n  man tle from catchl D g  
fire ? A. O f  B o m e  poor conductor, s u c h  ae c h i n a ,  por· 
culaln. gl .. 8S. plaster of Pari •• etc. �. Wb .. t I s  the .pe­
ctfic gr .. vlty of a piece of elmwood welghlng 2 ounce, . 
WIth a pleco of lead attached to it weighIng 4 ou nce • •  
and h o w  can I ll n d  t b e  .pec l O c  gravi ty ? A . The s p e cillc 
gravity of yonr p i e ce of elm wood can be found by the 
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following equation : flpecltlc gravlty= 

6 t (x +.36)' where 

x equals tbe .um of the weights of the wood and lead 
I � water. 3. Why Is I t  thot .ome len,e • •  h o w  object_ 
u p .lde down ? A. Becau.e their action OB light I. to 
brmg Ito r .. ys to .. focal pOint where they cro •• eacb 
o ther, and for thi s reason the Image app ears lBverted. 
4.  How can I mlke a good battery ? A. See p .  879. 
vol. SO. 

S . T. asks : How can I bore a journal box 
to lit  a V·shaped journal. and have I t  qnlte true. so tbat 
I t  wUl be exactly th e same angle In each hal f of the 
box. and one angle true with �he other ? Are there any 
.peclal machfnes for 8uch purpose. ? H .. vlng only a 
compound rest lath e .  the box mn.t be chucked twice . 
a o d  cannot be .et quite trne . A. There alP no . p e clal 
tools for 8uch a purpose , but your 1st-he w1H an8wer the 
purpose by the following metho d :  Set the hea_ of the 
compound rest to t.he required angle and bore ont tile 
front end Of tbo journal box. T hen cro •• the belt  of 
the I .. the so that I t  will run backward • .  Use .. tool b e D t  
round to the right .. o d  b o r e  the bac k b .. lf o f  the box 
from the right hlond side o f  the box ( that IS. the oppo · 
6lte .lde from whIch t.e fro n t  end Was bored). by whi c h  
method o f  procedure t h e  box will o nly require one 
chucking and I. certain to be qnlte true . Anoth er 

method I. to tU"ll the tool u p.lde down without cro •• -
Ing the latbe belt . ..  n<1 turn the back end of tbe hox 
from the right h a n d  .Ide a. before. but tbl8 renders the 
tool more lI .. ble to .prlng and jar ; the llrst metbod Is 
therefore preferable. but t b e  rest reqnlre. I n  either 
ca'e no alteration of It. angle to perform the duty on 
both aogle •. 

H. P. says : I have a cedar tank for rain 
water 1 or washing purpose s ,  and tbe water 1 8  foul , 
smell1n g prl nclpally of cedar. IL lxed wit h .tale or st .. g­
nant 8melle. What shall I do to renovate tt? A. We 
have .eeo the followIng recommended : Sprinkle . l a ·  
blespoonful o f  powdered alnm In a hogshead o f  water' 
sttrrlng the water a� the .ame time. then let the w .. ter 
sta nd for a few honrs . If. upon trial. thiS .bonld no t 
be •• tt.factory. let n. know what re.ult. you do obt .. l o .  
and a metbod snlted to the reqnlrement. o f  this case 
will b e  recommended. 

J. A. asks :  Can you tell me of any prepar· 
atlon (except bl.mul h dnd rose water) t hat can be used 
for whitening a clown's face. and which w1\J not be In· 
jnrlon. ? A .  We do not know of a n y  that will a08wer 
.. 8 well. 

C. P. says : I am a ma.nufacturer of paper 
goods and use maoy ourere n t  knlve.. Can you favor 
me wl1 h .. I eclpe for a mi xture that I can apply to the 
Interior o r  the knlve. that w\1l canse the paper to leave 
[hem freely. aud yet not .011 the p .. per ? A. We bave 
applied to a number of paper houses but lind that they 
u.e nothing for thl. purpose. You had better apply to 
some practical chemist. 

J. N. H. asks : 1. Can you give a recipe for 
making wblte Ink to write on colored paper wi th .. 
.tepl pen ? A. On e  part m uriatIc acid a D d  twenty p .. rt. 
starch water. Very dilute oxalic acid may al.o be u.ed. 
2.  How are rubber hand stamps m .. de ? A. A nnmber 
0 1  manuf .. cturers have be.n viSited. an'1 they all de­

cline to explain thelr proces8e a .  

O. C. K. asks : Can you give me a recipe for 
a w .. sh. to be applied externally t .. the SKin. to keep 
mosqnltoes away ? A .  Make an extract o f  p ennyroy .. l.  
by boiling I n  a limited qn .. ntlty of water for .. short 
time. and when cool add a .mall quantity of glyceri n .  
W e  do not k n o w  of anything t h a t  w i l l  remove tattoo 
marks without Injuring the .kI D .  

W. F. asks : How can I make the adhesive 
lly paper ? A .  A mixture of molasses .nd IIn.eed 011 
wl\J answer. 

R. K. asks : Can you give me a good shape 
of furnace for heating locomotive spr1ngs t o  reset 8Dd 
temper them ? A. Make a b rick furnace .omewhat 
longer than t b e  .prlng p l  .. tes.  with the bla.t entering 
at the botlom, and tbe chimney haYing commun ication 
with each end of the furn .. ce. Make coke (for use In 
the furnace) by banKlog up co .. 1 o n  .. blacksmith'. llr8 
and b urntng tbe gas out o f  It. which coke will give yon 
a clear lire In your furn ace . The top of the furnace 
m9.Y be made to remove, 80 as t o  set thereon a tank of 
011 for temperlDg the plates.  

J. S. H. asks : 1. What is a cheap. simple. 
and speedy method of IIltlfzlng Doll'. o n  the farm a. 
man u r e ? A. The following plan h ... been snggested 
lor utilizing bone. : Pl oce them In a I .. rge kettle 
llJled w ith ashe •• with about ooe peck of lime to a 
barrel of bone.. Cover wltb water and boll . After 
twenly·four ho urs. nearly all the b ones will b e  .olt 
enough to bl> pulverlzod by h .. nd. The re.t may h .. ve 
to be boiled ten or t welye hours longe r .  When pnl ver­
Ized tbey WIll De In the form of paste.  and .utt .. ble to 
mix wltb other manure. 2. Wh&t I . ..  good process for 
aonverllng mola •• es lnto vtnell .. r? A. Vinegar may be 
made by miXing 16 parts of pure water .  1 part o f  strup 
o f  moJas8�s, and I part of baker'd yeast at a temperature 
of about SC- Fah., and keening the compound In a warm 
atmosphere from ten to th'rty days. A ,lttle old vl .. egar 
added on the .econd or third day W Ill aid the proces • •  

C. J. M. asks : What will  make and keep 
r&l n Wi- ter sweet In a clean wo oden cistern ? [ put one 
busbel of  charcoal I n  each cistern , but It  does not s weet· 
en t h e  water. If ch .. rco a l  I. good. how much and how 
of ten .hould I t  be ren e wed ? A.lt" your cl.tern Is cleaD . 
..nd the wat er also wben It goes tnto t h e  Cistern. tbe 
I m .urlty I. due to the vegel.ble matter taken u p  from 
the wood of the cl.tern . If you u.e charco.1 to purify 
It. the be It WdY will be to IIlter the water I hrough It 
Alum 1. 8 more �lI"ectoal agent for purify l D g  tbe water 
A dracbm of pounded alum to a gallon o f  water I.  su1ft· 
ctent. Alter t w e n t y · f our hours tbe water will be 
clean.ed. All wooden ve.scl. to hold water should be 
charred Inside . 

A correspondent says. in reply to W. C. L . •  
who asked I n  our I s s u e  o t  June IS ,  h o w  to procure a 
v&cuu� In a common bottl e :  .. I would surgest the en­
closed plan. a modi ftcatJon o f  which 1 have n.ed. Let 
a represe n t  .. cylinder. b .. pis­

ton. c a hollow paton rod. a a 
slldlni rod lor holdlog . topper · 
• a .top per.f a bottle. g a .tlr 
rap for w t l h dr&.wlng piston. h a 
dlscbarge cock. I .. cap whiCh 
ocre wl on to the cyllnoer. The 
mOil opet&tiou 1s a8 (ollo w s :  
Remove t h e  cap . i • ..  n d  1111 the 
cylinder with wator.  replace 
the c .. p (which should be p .. cked 
with rubber) and. While I n  thts 
position. wl thdr .. w the pl. ton 
until wa ter appears .. I I  aro und 
It on the oppos l . e  side; alt 0 
open the cork. h • •  nd a llow all 
atr to e.cap e .  The ap paratus 
should. then be reversed, a n d  
p l a c e d  upon a br .. cket f o r  coo ­
venieDce In operation , and t h e  
. p a c e  over t h e  piston .bould b e  
lllled t o  overllowlng. 'l h e  bot­
tle may then be IIl1ed and the 
.topper droppeo In and pres.ed 
tight enough to keep Its place 
when rever.ed. The 8topper 
8hould be grouod. a. also the 
bott le. to lit t heir places. The 
bottle Is then In8etted In the 
cylinder. expelling the .nrplus 
water &a It enters : a n d  whln 
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ft r mly set. the stopper may be withdrawn by the .lIdlng 
rod. a. wblch bas a rece.s at the end t o  IIt:lt. Now the 
pt.ton may be wlthdrawn a. quickly as eonvement. th o 
cock. h. belnl< o p ened until the water has all lett the 
bottle. when the stopper may be In.erted by the rod . a. 
and the hottle remo fed. Solid. m�y be Introduced Itnr· 
Ing thiS operatton. and lInld. at any time. Tbe .UCces. 
will depend upon the .elentillc and mechanical acc ur· 
acy ol the operator. as tbe .. Irmnst be exptlled Irom the 
water. and care In manlpnl .. tlog mnst ;otherwlse keep 
It out . n 

H. writes to corroborate I. F. B .'s statement 
concerning the water In t h e  Bnmboldt and other val­
leys of Nevada being of a uniform level at varl ou. 
poin t s  In The valley , and that, tl the streams were 
.tr .. lghtened .. n d  the level lowered by dr .. lnage. the 
fro.t. and damp and chilly n ight. would dl.app e.r. and 
farming be mucb more successful .  " I  have often o b­
served the .ame fact In eTOry portion of Ne vada and !" 
.ome p .. rt. of Call iornla ; whlle here In Montana. we 
lind tbat the water 18 nev .. fonnd l o wer than onr 
streams. rising and f .. lllng w t th them . 8nd I n  no month 
of the yeal' can we be sure that we will not have frost. 
My expe l lence. ho wever. wonld lead me to dlll"er from 
him very materlally .. s to th e  cau.e and use of dillerent 
mean. for the protection of vegetable life. J cl .. lm 
that the air Is too dry. It allow. the heat from the land 
to radiate IDtO space wltb 'fery l1ttle or no resl.t. n ce . 
I thi n k  that I. F. B. will be .. r me ont ln thiS. that we are 
more liable to have severe fr08to after a hot. dry day 
than after a cold .. nd damp one. 8nd more liable In .. 
clear. still n ight than a cloudy or WIn dy one. I bave 
.ullereJ Int,n.ely from heat two h OOrs before sundown 
In some of tho.e Nevada v_lIe y s .  while two hoursatter 
I t  I was 8ull"erlng j u.t •• much from cold. The air  was 
very dry. allo wing the heat of the sun t o  pa •• through 
tt wltbout re.tsl a oce. aod m .. klog tbe esrth very hot ; 
and when tbe supply was cut oll", It wonld return with 
equ .. 1 rap1 dlty over the same Iree rOld. I think this I. 
In accordance with Prole.sor Tyndall's thoronKh 
and carp ful ly conducted experiment. on the subject 
(See Lectnre IX. p. S73. of hi. work. " Heat a. a Mode of 
Motion ") . and I think tbat he glve. n. the trne the­
ory of fro.t. l n  tne .ame .... ork . p .  41S. I would pay It ,. 
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the cu.tom here when we antiCipate a frost to Irrlgat8 
or rnn the water qntckly over rhe surface If ;Ios.,ble . 
I h ave freqnently saved mv gard en from fro.t when 
everything was cut down more o r  Ie •• aronnd It. and 
that under clrcnm8tan ces that c a n n o t  a l l  b e  accoun t e d  
f o r  In a n y  other way t h a n  tb a t  t h e  v a p o r  rl.log f o r m s  a 
mantle or cover�ng, preven t t n g rapld radlat10n and thu! 
saving the plants.  There are many of yOur we stern 
readers that are aeeply Interested In thl. que.tlon . Ag­
ricul ture 10 the mountaln8 I. faot becomIng an Impor· 
rant Indu.try . ..  nd our great bao e. are e .. rly .. n d  I .. te 
fro.t. . Perb aps some other reader. could throw a ddl · 
tlonal light npon the .nbject . "  

S. P .  says. i n  answer t o  S. C .  H • • who wish­
es to monnt a drawing on a paper background.  and t h e n  
varnish tbe surface : P a . l e  t h e  drawing on the back­
greund .  Flour paste I s  &8 good al any ; and w heD tt i. 
dry. size the .urface with a solution of gum ara btc or 
wblte glue. When that Is  dry. u.e .. n y  varnish yon 
plf'al!e . For a d e U c il. t e  p1cture or draw lng,dammar var· 
n l .h Is the be.t ; but I t  mu.t be applted rapidly to .e· 
Cllre an even surface. 

M. R. H. asks : How can I render hard. and 
un all"ectcd by h e a t .  b e e c b w o o d  la.t. which a r e  dally 
.ubjected to 12 hours dry heat at a temperal ur e of 2900 
Foh . ? Common wooden lao t s .  undergolog thl. treat· 
ment, I n  a few months become dry and almost C h a rred 
rhe edge. break oll" .. nd they are unllt for u .e . - C .  L 

a.ks : What I. the be.t way to can green corn aD d green 
pea. ?-H. J a.k. : 1 0  animal lIIe vl.lble . by the u,e o f  
the micro scope, i D  t h e  w a t e r  f r o m  h o t  eprln gs as w e I  
a. l n  c o l d  water ?-A. E .  R soks : 1 .  Bow c .. n I cover th e 
2laztn� on p ottrr's ware with & l l v e r  or mercury, eo a s  
to m a k e  I t  .. rellecto r  of l ight ? 2 Of what " the a . h  
which ren,a1 ns aft er l e a d  h a s  b e e n  heated a bove m p l t  ... 
tng pot n t  for about twe lve bonro. composed ?-H . D. M .  
asks : How can I apply p uatHn t o  m a ke canva s w ater ... 
Droo f ? What .hal l I put In I h e  p .. ramn to make It of a 
d ark color?-q. C. H . ..  sks : Bow can I prepare mocking 
blrd.· food ?-J . A. J . a s k . : How can I make m a quarl­
um ';l-W. E .  L. asks : How CJLn I Une Iron water tanks, 
to prev.nt rust In the water ?-G. O. C. ask . : Bow can 
I remoY < the blue color from polf.hed .teel ?-H. D .  M ,  

asks : H o  iii c a n  I clean petroleum barrelS,  s o  8 S  t o  make 
them lit for holding cider. etc . ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTI FIC AlIfEltICAN 
acknowledges. with much pleasure. the re­
ceipt of original p l!.pers and contr;outions 
upon the following subj ects : 

On Feathered Arrow Heads. By F. E. M 
On Aerial Navigation. By G. W. M. 

Also enquiries and ans wers from the follow­
ing : 

O . D .  O.-E . T.-M . P. -C . S .-G. J.-W. C.L. G.-J .M 

G. B. A.-E . P. W .-A . W . H.-O. S -J . B .  

HINTS TO CORR ESPO�DENT8. 
Correspondents whose inquiries fail to ap· 

pear should repeat them. If not then pub­
lished. they may con clude that. for good rea­
sons. the Editor declines them. The address 
of the writer should al way s be given. 

Enquiries relati�g to patents. or to the pa.­
tentability of inventions. assignments. etc • •  

will not be published here. All such ques­
tions. whp,n initials only are �iven. are thrown 
into the waste basket. as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in ans werin g  briefly by mail 
if the writer'� addresR is given. 

Hundred s  of enquiries analogous to the 
folloll ing are sent : " Please to inform me 
where I can buy sheet lead. and the price 1 
Where can I purchase a good brick machine ? 
Whose steam e ngine and boiler would you 
recommend 1 Which churn is considered the 
best ? Who makes the best mucil age ? Where 
can J buy the best sty Ie of windmills 1" All 
such personal enquiries are printed.as will bE! 
observed. in the column of " Business and 
Personal ," which is specially set apart for 
that purpose, subj ect to the charge men .ioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 

[OFFlClAL. , 
Index of Inventions 

FOB WHICH 

Letten }tatent of the United State. 
WERE GRANTED UI THE WEEK ENDING 

June 30, 1874, 
UD BAOH BEARING l'B,AT DATE. 
rThOBe marked fr) are rel8811ed patent • • 1 

Adding machine. C. C. and J. B. Moore . • • . • • • • •  15l.610 
Agrtcultural Implement ferrule. W. H. Bowm.n 1 52.454 
Air compr, •• er. W. s. fleed • . . • • . . . • • • • • . • • • . . • . .  15l.�68 
Atr In room8, cool1nlZ, R. W. Sanborn . . • . . . . . . . . . .  152,519 

A1kolles. putting np cau.tlc. Herman & Bolman 15t.684 
Auger, earth. W. San oHn . . . • . . . • . . . • . • • • • • • . • • . .  152 �22 
Bale tit. cOttOD . J. M. Gold.ml l h . . . . . . • • • • • • . . . . .  152.480 
Baling plastering hatr. W. R. King . . • • • • • • • . • . . .  152.560 
Barrel head. O. Jndge . . . . . . . . . . . . . • • . • • • • • • • . • • . . .  15l.495-
Bedstead fa.tenlog. W. H. Elliott . . • . . • • • • • • • • • • •  15�.621 
Bilge water gage. J. D. Leach . • . . . • • • • • • • • • • • • • • • •  1 52/51 
Bloder. tem porary. H .  A. Behn. Jr • • • • • • • • • • • • • • • •  152.590 
Binder. tempor .. ry. J .  BpDnet • • • . • • • • . . • . • . • . • • . • • •  152.458 

Boner �rate • •  team. J. S.nder •• • • • • . . • . • • • • • • • • • • • •  152.692 
Boot heel ••  burn ishing. E. H. Downing • . • . . • • • •  I�M7� 
Boot seam. ru nber. E .  B .  Stlmp.on . . . . . . . • . . • • . • •  152.704 
Boot sole •• burn l.hlng. W e eman & Donnell • . • • • • .  152.r.84 
Bridge. Iron truss. E. a.mberle . • • • • . • . • • • • • • • • • • • •  152.lSJ 
Bri die. R. W. Sanbor" . . . • • • . • • . . . . . • . . . • • • • • • • • . . : 152.518 
Buckle. G. W .  Sradford • • • • . • • • • • • • . • • • • • • • • • • • . • •  152,'55 

Buckwheat. cleaning. D .  Pe .. se • • • • • • • • • • • • • • • • • • •  152.679 
Bung for c.sl ... R. Pen tlarge (r) . • • • • • • • •  • • • • • • • . • •  5.987 

Burner. ga •• T. F. McGhann . . . . . . . . . . . . . . . . . . . . . .  152.568 
Burner. lamp. S. W. Fowler (r) . . . . . . . . . . . . . . . . . . .  5.946 
Cage •• mat for bird. I. A . Singer . . . . . . . . . . . . . . . . . . 152.526 
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J citutifit �tutritatt. 
Car h u k e .  J H . berleln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15t.490 Planter. hand corn. J. C. L ollel . . . . . . . . . . . . . . . . . . . .  152.563 
Car coup l ing. C .  S. Davld.on . . . . . . . . . . . . . . . . . . . . . .  152.5:'� PI.te r.ck. J. J .  Collin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152., 00 
Car c o u D l1ng. E .  S. Gl111e . . . . . . . . . . . . . . . . . . . . . . . . . .  152.4 79 Plow. E. Wiard ( r )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.9H 
C.r coupllng. H oope. & Smith . . . . . . . . . . . . . . . . . . . . .  1 52.558 Plow and c u l tiva t or poI n t .  O. F . Phillip . . . . . . . . .  H 2.519 
C. r  coupling. G. W. Kendrlcl< . . . . . . . . . . . . . . . . . . . . .  152.618 . P l o w .  lton g , A . H. BurIln!:.me . . . . . . . . . . . . . . . . . . . . . .  15�.458 
Car couplng. J. Pendergast . . . . . . . . . . . . . . . . . . . . . . .  152.680 Plow. gang . F. R. Crothers . . . . . . . . . . . . . . . . . . . . . . . . . .  152.464 
Car coupIlna-. G. B '  QuI gley . . . . . . . . . . . . . . . . . . . . . . . .  15�.B82 Plow frons,  die for welding. C .  H. Thomp.on . . . . .  15� .570 
Car coupl1ng, W. G .  S mo o t  . • • . • • • • • • • • • • • • • • • • • . • • . •  1 52 ,573 Plo w ,  riding, J.  H. Payton . . • . • • . . • . . • • • • . • • • • • • • • . .  152.507 
Car coupUng, G. Thomas . . . . . . . . . . . . . • • • . • . . . • . . . . 152,5'!3 Plowshares. d i e  for f o rming, C. H. Thompson . . . .  152,5i8 
C.r coupling p I n d i e .  J. T. WIl.on . . . . . . . . . . . . . . . . . 152 .539 Pocket book. A. M. Le Vlno . . . . . . . . . . . . . . . . . . . . . . . .  152 498 
Car for tr.n . p o r t lng coal . J . Halne . . . . . . . . . . . . . . .  152.680 Pri n ting p re •• , J. W. K e l berg . . . . . . . . . . . . . . . . . . . . . .  152,646 
Car heater. E . D en.more . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,615 Print ing pres. feed . R. M. Hoe (r) . . . . . . . . . . . . . . . . .  5.94 1 
Car refrlger. tor. J. J. B.te (r) . . . . . . . . . . . . . . . . . . . . .  5 .942 Pri nting pre.s Inking app.ratus.  J. Bry.on . . . . . . . .  152.518 
Car • •  treet, J. S t e p h e n .on . . . . . . . . . . . . . . . . . . . . . . . . . .  152 ,701 Pully bl 9c k . Hewltt  & GolL . . . . . . . . . . . . . . . . . . . . . . . . .  152,635 
Car stove, J. H .  M ah r e nholz . . . . . . . . . . . . . . . . . . . . . . . .  1 :)2 ,566 Pump, W. M. Bro o k e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,594 
Car w h e e l .  L. E. True.dell . . . . . . . . . . . . . . . . . . . . . . . . .  152.708 Pump . E .  Rhode •• Jr . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  151.681 
Car plow for unloadIng grave l ,  Finney et al . . . . . 1 52,624 P u ri fier, mlddl1 ngs, G. Parker . . . . . . . . . . . . . . . . . . . . . .  152,67'i 
CardIng machine roll .  J. Greave . . . . . . . . . . . . . . . . . .  1 52. 628 Purl!!er .  middlings .  Todd & Keyser . . . . . . . . . . . . . . . .  152 582 
Carriage w h e e l s .  mal<lng. S. Buck . . . . . . . . . . . . . . . .  151.557 Hall w ay chair, W. Mansfield . . . . . . . . . . . . . . . . . . . . . . .  152,5f7 
Cart. h a n d  dump . E. Jenkins . . . . . . . . . . . . . . . . . . . . . . . 152.642 Hal lway. elev.ted.  R. H. Gilbert . . . . . . . . . . . . . . . . . . .  152,625 
Chai n s .  man ufacture of. P. Br.dford . . . . . . . . . . . . . .  152.547 Hallw ay r a ll . J .  M .  M ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.500 
Chimney c o w l .  R. N. H.rl.n . . . . . . . . . . . . . . . . . . . . . . .  152 .li3 1 Rai lway r.1l j o i n t . Crowley & Kelley . . . . . . . . . . . . . .  1 52.551 
Chimney t o p  ven tll.tor. J. D. Kennard . . . . . . . . . .  152 .617 Rai lway swi t c h .  C .  H. White . . . . . . . . . . . . . . . . . .  : . . .  1:,2 .586 
Clothes dryer. E. F. Landis . . . . . . . . . . . . . . . . . . . . . .  1 52 497 Rall w.y t rack . A. Dehulf . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82 .469 
Clothes pin • • cutting. H. lIlelll .h . . . . . . . . . . . . . . . . . .  152.569 Refrigerat or.  tran.portlng. R. W. Sanborn . . . . . . . 152.520 
Clothes wri nger. T. E. McDonald . . . . . . . . . . . . . . . . . .  152,665 Hegl .ter. p •• senger, C. Decl<er . . . . . . . . . . . . . . . . . . . . . 152.614 
Co .1 box . G .  S. !lruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 ,595 Roc king h orse . W .  J. Emery . . . . . . . . . . . . . . . . . . . . . . .  152.4� 4  Cock. o peratIng .toP . J.  F .  Man.h.n . . . . . . . . . . . . . .  15� .49� Roll f o r  troop •• permanent. C .  Blattner . . . . . . . . . . .  152.591 
C O J k ing Il p paratuEl,  J. A. Miller . . . . . . . . . . . . . . . . . . .  1 5�,50t Roof, thatched. F. Geier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,478 
Cork • .  macll i ll e  for cutting, F . L .  Blair . . . . . . . . . .  152 545 Roo!!ng composi t i on . M cDerby & Steve n  . . . . . . . . .  152.503 
Cotton worm., de Hroylng. T. W . M I tc hell (\ )  . . . .  5.935 Roollng. e t c . , compound • • H .  W. J"h n. (r) . 5.948 to 5.951 
C ounter, movable store.  J. Grimes . . . . . . . . . . . . . . . .  152 .483 Safe, fireproof, Eurich & Ra ettig . . . . . . . . . . . . . . . . . . . 152 ,553 
C U l tivator. W. H .  �'arme r  . . . . . . . . . . . . . . . . . . . . . . . . .  152 .623 S. t e • • etc . • lining for.  W. H. Butler . . . . . . . . . . . . . . . .  152.590 
Currycomb, F .  L. Wrlgb t  . . . . . . . . . . . . . . . . . . . . . . . . . .  152.5 1 2 Sa.h fastener. Richard. & Fo wler . . . . . . . . . . . . . . . . . .  152.685 
Cylinders, device f o r  c e n t e ring, G. F .  Hawley . . .  1 52 ,487 Saw gumm�r, W . B. � oyeli . • . . . . . . . . . . . . • • . • . . . . . . .  152,6i5 
Derrick , callal lJoat, S. S t e v e n s , . . . . . . . . . . . . . . . . . . .  152,703 Sawi n g  machine . lath , P. W. Har t . . . . . . . . . . . . . . . . .  152,632 
Desk, w a l l  or brack �t ,  L . A . M a n ci n i  . . . . . . . . . . . . .  152,661 Sawi ng macht n e , s t ave, N. H .  Smith . . . . . . . . . . . . . . .  152,698 
D I . I  pl.t e •. e n a m e l . d, J. H .  Robinson . . . . . . . . . . . . .  152.689 Sc.!!ol d .  H . Pl ckett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.511 
Dra l t  tongue iron.  G. W. Taft . . . . . . . . . . . . . . . . . . . . . .  1 52.530 8cre w. cuttlng die plate . F .  D. BlI.s . . . . . . . . . . . . . . . 152 545 Drtlling machine t ri p o d .  J. B . Waring . . . . . . . . . . . . 152.7 1 2  Seeding mach i n e .  J . H .  & .  J .  W .  Thomas . . . . . . . . . .  152.706 
Egg carrIer,  J. L .  Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . 152 ,702 Separator. clover, Z .  Miller . . . . . . . . . . . . . . . . . . . . . . . . .  15:l,6ti8 
Eleva t or,·C . Brad for'l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,5n3 Sep arator, grain, J. F. Po o l .  . . . . . . . . . . . . . . . . . . . . . . .  15:!,514 
Eleva t o r .  M. L. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.7 18 S e parator. ore.  G. C o pel.nd ( r) . . . . . . . . . . . . . . . . . . . . .  5.944 E l evator, cndless c h a i n ,  S. B . C astle . . . . . . . . . . . . . . .  V 2,601 Sewing machi n e ,  W. W. Abbott . . . . . . . . . . . . . . . . . . . .  15i!,519 E l e vator. b.y. U. H .  Shock ley . . . . . . . . . . . . . . . . . . . . .  152. 525 Sewi n g m.chln e .  D insmore & Carter . . . . . . . . . . . . . .  152,618 E n g I n e ,  rock drl l l ,  E. S Winch e s t er . . . . . . . . . . • . . . 152,540 Sewtng mach.lne, I. Manning . . . . . . . . . . . . • • . . . • . . . . .  15:l,500 E ngi n e .  s t e a m .  E .  S. Wlnche.ter . . . . . . . . . . . . . . . . .  152.5l l  Sewlng m.chlne attachment • •  tay. 1. Man ning . . .  152.662 Engmetl,  slfde val ve for s t eam, O. Kromer . • • • • . • •  1 52,653 Sewing macbtne motive po wer , D . B. Herrt n ton . .  152,63� F e n c e ,  .J . E. W.rren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.535 Sewing m.chln e tre.dle. D .  A. S w i f t . . . . . . . . . . . . . .  152.705 Fence p o st .  G. R .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152, 162 Sewlng m.chlne tucker. J. H. Bean . . . . . . . . . . . . . . . .  152 ,543 F e rtt l i z ., r d I S trIbuter, J. Holl!ngsworth . . . . . . . . . .  1 �2 637 S naft. !!e xl hle.  N. S t o w  (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5 .939 Firearm . br e ! c il l oading, 1. G. Be.umont . . . . . . . .  1 52 .452 8hd tlng. etc • • • tr.lgh tenlng. C. Sco!!eld . . . . . . . . . .  152 .690 F l o w e r  stand. W. Sno w . . . . . . . . . . . . . . . . . . .  . .  . . . . .  1 52.699 Shi ngle machine .  I. M .  Hou.e . . . . . . . . . . . . . . . . . . . . . .  152,638 }'rul t d ry e r .  E .  A. a n d  C . W. Jone s  . . . . . . . . . . . . . . . .  152 .644 Shi p '. wlncb . T. L. Hnb bard . . . . . . . . . . . . . . . . . . . . . . . .  152 ,6:'9 F urn a ce,  h o t  air,  L. R. Sat.terlee . . . . . . . . . . . . . . . . . . . 152 ,693 S h o e  sole!!! , shaptng, J. B. Johnson . . . . . . . . . . . . . . . . .  152,55� Gage and tra.m . Clirp e n ter's,  G. F. H a wl e y  . . . . . .  15'/,488 Shoe lupporting u.; ecbanism, E . L€ mercler (r) . . . .  5 ,952 Gage, recordtng- pres8ure,  D . P .  Davis . . . . . . . . . . . .  152,-167 Shovel block dIe, C .  H .  Thompson . . . . . . . . . . . . . . . . . 152,5BC G.ltcr. J. M .  Camp hel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 52.460 Shovel •• manufacture of. J. T. Tyler . . . . . . . . . . . . . . .  152 . 583 G Il S ,  making hyl1rorarb o n ,  W. H. B urr . . . . . . . . . . . .  152,596 Shutt er l sstenine-, W. E .  Selleck . . . . . . . . . . . . . . . .  u 1 52.696 G B S  stove retort,  J. Goldthorp . . . . . . . . . . . . . . . . . . . .  152,621 152 48. Gas, de odorizi n g  matert al for, Mackenzte et al . . .  152 ,libO Sllu tter worker, D. Gro ! s . . . . . . . . . . . . . . . . . . . . . . . . . .  . I i) 

G.te . f.r m . C. T.  O.vison . . . . . . . . . . . . . . . . . . . . . . . . . .  102,6 1 3 Sh utter worKer . J .  W. Jedkln . . . . . . . . . . . . . . . . . . . . . .  102.6H 
Glass melt I n g  p o t ,  R.  Hl chardson . . . . . . . . . . . . . . . . . .  15.!,687 Sh u t t e r  worker, H .  H .  S h erwood . . . . . . . . . . . . . . . . . . .  152.524 
Grai n b I nde r .  J. 1'.  G ordon . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,,2,48 1  Sink trap. H. Mill er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,511 

Grai n cl . ·.npr an d s eourer. R .  Craig . . . . . . . . . . . . . .  1 5� .609 Sute. J .  A .  Whelpley (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.955 
Gra' n d r l l l • .  J. C . L o ll e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 .562 Sled . J . L. Tomp kin s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 52.7tr. 
Gri n d i ng mach ' n e  .hoe .nd dI e .  F. G. B elknap (r) 5 .9 1 3 80l de rlng m c tal t ublng, S. R. Tucker . . . . . . . . . . . . . .  152 ,.09 
Harne ss l o o p s ,  e t c . ,  prf' s sing, A. W. Chlld . . . . . . .  152 ,603 Sale n ai l i n g  machi n e ,  E. P. Richards o n  . . . . . . . . . . .  152,6t'6 
H arvt. 8 ter , J. H. E d ward . . . . . . . . . . . . . . . . . . . . . . . . 1!"i Z .622 :=,par k ar re � t t' r, E . O sborn . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.6; 6 
Har ve8te r  bI n der platform , A. El Ij . h  (r) . . . . . . . .  5 .915 S p ring. ell! p tlc . E Cltlf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,fU6 
Harv es t e r  cut t er, A. Huder . . . . . . . . . . . . . . . . . . . . . . .  1 52,486 S to \�e , Perry & D ickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,�09 
H a t ch way , J. 1I. S trout . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,576 S tove, base b uru lng, E. Bu@sey . . . . . . . . . . . . . . . . . . . . .  15l ,59j 
H ay fork pulley, A .  J Nellis . . . . . . � . . . . . . . . . . . . . . .  152,"72 S r o Te ,  cookl ng, C a wthou & Ezeki e l .  . . . . . . . . . . . . . .  15_2,1:02 
H .y lo.der. J. Q. C o l l I n s  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 02 . •  07 8 t ove gra t e .  coal , H .  Gask el l . . . . . . . . . . . . . . . . . . . . . .  : i5i.477 
Jl eater. gra v f'l . A. Walker . . . . . . . . . . . . . . . . . . . . . . . .  1 5 ! ,7 ' U  �to ve 11ll in g . W .  J .  Woot.1�l d e  . . . . . . . . . . . . . . . . . . . . . . .  lr)2 ,5�j 
Hl D ge . M . J, .  Poiri e r . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  152 .512 S t ove pipe damper. J. M. H orton . . . . . . . . . . . . . . . . . . .  1;'2 .l92 
H tn ge , ga t e ,  W . S . Wh i t ing. Jr . . . . . . . . . . . . . . . . . . . . .  1 52 .7 t4  S t o ve ,  ral 1 road c a r , J .  H. \lahren h olz . . . . . . . . . . . .  1 52 5€6 
Hog eatcher . G .  G. M cManis . . . . . . . . . . . . . . . . . . . . . .  152 .�&7 S t ove.  c e n t er pI ece and cover. Melv!lIe et al. .  . . . .  152 570 
H b t L W 1\1 r'� 5:)5 Suspenderl'l , H. A B o w n e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  15�,59� o rsr 0 ' .  ' . 0 s es . . . . . . . . . . . . . . . . . . . . . . . . . .  

o .  • S w i t c h  locking apparatus. D i k eman & Lovell . . .  1 52.615 H O l s e  b o o t .  i n dia r u bber,  D. N. H u rlburt . . . . . . .  152 .6 1 0  T i c k e t  clasp, (; I a y  &; D orr . . . . . . . . . . . . . . . . . . . . . . . . . .  152,549 Horse de hcli ('r,  T E .  WeBt . . . . . . . . . . . . . . . . . . . . . . . .  1 52/i86 ro b ll cco . pre paring, W . S. K imball . . . . . . . . . . . . . . . . . 152,6�9 Ice house,  R. W. S 'l n horn . . . . . . . . . . . . . . . . . . . . . . . . . .  152 ,52 1 To o l  h a n dl e ,  \y, J. Th o mson . . . . . . . . . . . . . . . . . . . . . . . .  152,581 Indexing. W .  Ku l ght . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . .  152,8.'51 Toy, A . & G .  N e beke r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ] 52,67 1 I ro n , refinin g, I-: .  S. D11lon . . . . . . . . . . . . . . . . . . . . . . . .  1:12.617 Toy. G. Yunll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 588 I ron in g boa r d ,  I. S a mso n . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5� ,69 t roy ,  m usical, B . Ga.de . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,554 Ivory • • r l i llcl., . W .  M .  WellI ng (r) . . . . . . . . . . . . . . .  5,910 Toy . wind w h e el . W. Gorton . . . . . . . . . . . . . . . . . . . . . . . .  152.555 J o ck . l f ftt ng. H. W. C o rnell  . . . . . . . . . . . . . . . . . . . . . . . .  152.608 Trap. an imal. H . S . I' .rdee . . . . . . . . . . . . . . . . . . . . . . . . . .  15� .506 Jack . l t ftln g. C. S .  S.  G ,l mng . . . . . . . . . . . . . . . . . . . . . .  152,182 Trap • • n lmal . W. S . West . . . . . . . . . . . . . . . . . . . . . . . . . .  152.5Ri Jack . p e ggln a-. J. J. S t e w.r t . . . . . . . . . . . . . . . . . . . . .  152 .52� Ir . p .  !!y. H. C.rter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,600 JOInt for , t ay r o d  •. stoP.  C .  Fri zell . . . . . . . . . . . . . . . .  152 476 TubIng. sbavln g Boldered. A. H. Well . . . . . . . . . .. . . .  152 .085 K ll t t t 1 n g  mach i n e ,  E. P. C urtiss . . . . . . . . . . . . . . . . . .  15� ,46G Tyre t l � h tener, A. Holli ngsworth . . . . . . . . . . . . . . . . . .  152, t9 1  K n o b  p >tcll cu tter, F .  "l orr1 . . . . . . . . . . . . . . . . . . . . . . . 152 .674 Tyres mac lli n e f or s etting. S. Bucl< . . . . . . . . . . . . . . . .  152 0456 Lan re r n ,  M. W. H o u s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152,493 Val ve for hy draul i c purposes, C . A. Conde . . . .  , . . .  152,463 Lan t e r n ,  J . •  J .  Marcy" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 52,663 Vehlcle ,  �l "V . N i ch o l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,673 LatCh , l o ckln�, �\ 'V. F o l som . . . . . . . . . . . . . . . . . . . . .  152 ,44 5 5" 5'""4 Le. d .  manufacture of whi t e .  C . • J . Sevi n (r) . . . . .  5 .938 Vehicle br al< e .  W. H. H. Snellbaker . . . . . . . . . . . . . . . . 1 -, ' 

Le ath er glazi n g machine , 'V. Walter . . . . . . . . . . . . . 152,711  Vr h lcle s e at , J .  A. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . .  15'2,6 11 
Leath er.  c u t ' l n g  an d  em�:)Q8s1 n g. A. Gould . . . . . . .  152,627 VI h l c l e  tyred , clip for, L. Rundell . . . . . . . . . . . . . . . . .  152,516 
Ligh thouse burner • . J . K W i g h a m  . . . . . . . . . . . . . . .  1 52 .538 Vehicle wheel . J . W. Davl s . . . . . . . . . . . . . . . . . . . . . . . .  15t,612 
Loc k . s eu! . Cl e u ch & Bayl y  . . . . . . . . . . . . . . . . . . . . . . . . . lfi2.(l(l5 Veloct p e d e ,  C. R. M. PohIe . . . . . . . . . . . . . . . . . . . . . . . . .  152.6F6 
Loco mot i ve suctton and p ump . L e wis et al . . . . . . .  152 ,659 Ve nti l a tor c ap ,  G. Kavanaugh . . . . . . . . . . . . . . . . . . . . . .  152,490 
L o o m  for w e 'lo vlng b a gs ,  etc. ,  L!J.t rd et al • • • • • • • • . • 1 52,654 Ventilator or screen , automaUc, I . A. Salmon . • • •  152,51 7 
Loom fo r weaving wi r e .  W .  Taylor . . . . . . . . . . . . . . . .  152,531 Ven t , llquld .  Love & Talley . . . . . . . . . . . . . . . . . . . . . . . . .  152.565 
Lounge .  ext eml o n ,  H. J .  G ri m m e  . . . . . . . . . . . . . . . . . 15� 629 Wagon g e Oft ng. K H .  Stark . . . . . . . . . . . . . . . . . . . . . . . .  152.E27 
M arbl e • • r tlllci a l .  W. Burn e t  . . . . . . . . . . . . . . . . . . . . . . . 152 .. 1 59 Wa il •• ornamenting. J. J. & J . P. M.y b ery . . . . . . .  152.66 1 
�l. rble,  Imlt.tlon .  T. and C. Symington . . . . . . . . . .  152,577 Wash ing m.chln e .  L. M. Dod dridge . . . . . . . . . . . . . . .  152.619 
M e d icnl compou n d . B . F. Ulmer . . . . . . . . . . . . . . . . . . .  152.534 W.shlng machine.  H. Grandjean . . . . . . . . . . . . . . . . . . . 152.55& 
Metal t w i s t i ng. L .r . �ht ... on . . . . . . . . . . . . . . . . . . .  152.501 Wash in g  machin e .  W. S. Spaul ding . . . . . . . . . . . . . . . .  152.575 
M l l l . grIn dIn g. W. J. a n d  .J . G . L a n e  . . . . . . . . . . . . . . .  152 ,655 Wa terproof f.brlc. G . 111 . Allerton . . . . . . . . . . . . . . . . .  152.451 
lIlIII  and I t' .pplla n c e s . rOi l i n g .  J. L. Pennock . . .  152 .508 Water tra p . J . A. Lowe (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5,953 
Mtl t . t o n e  dress . S.  K e i rn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 52 645 Water wheel. M. D. GJ ow . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.481 
Mil l er box, A. F.  Stro n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 5�9 Water whee l .  J .  W .  Ro .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.515 
Mor t l ,l n g m a c hl n e .  G .  B .  D urk e e  . . . . . . . . . . . . . . . . . .  152.473 Weather stri p .  S R. Stanton . . . . . . . . . . . . . . . . . . . . . . . 152.700 
M o wlng macb i ne , W .  A. Kerby . . . . . . . . . . . . . . . . . . . . . 1 5 ?,5�1  we aver's harn e ss ,  making, J. H. Crowell . . . . . . . . .  152,465 
O il .  compoun d  p.ln t .  T. Hust o n  . . . . . . . . . .  . , . . . . . . .  152.690 Whip socl<e t . W. W. Rl chardeon . . . . . . . . . . . . . . . . . . .  152,688 
011.,  e tc . •  dlstl ll tn g; U .  Klosterman . . . . . . . . . . . . . . . .  1 52 .650 W i n dow 8cree n .  E . B. Lal<e . . . . . . . . . . . . . . . . . . . . . . . . .  152.656 
Ordnance , P . M . P. r.ons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l52.67� Wln dow .creens . ornamentlng. F. J. H. Wogram . 152,717 
Or( •• etc . • •  eparatln g, J . J .  Willi  . . . . . . . . . . . . . . . . . . .  152.7 15 Wire . device for co! llng.  H.skell  & Garrett . . . . . . .  152,557 

Ores . e t c . , c o oltng roasted, R. Teats . . . . . . . . . . . . . . .  152,5 J2 W ood · preservf n � compou n d ,  J. A. Draper . . . . . . . .  152,620 
Or�aD r ou pler,  E. B.  C�rpen t e r  . . . . . . . . . . . . . . . . . . . .  15:l,599 Wood surfaces,  smootht ng, G. Munger . . . . . . . . . . . .  1 52,572 
Organ coupler,  C. Schal l berg . . . . . . . . . . . . . . . . . . . . . .  152,694 Yarn dryIng machlu e. J. Ramsden . . . . . . . . . . . . . . .  " 152.683 

Organ re e d  b o a r d ,  J .  R. Perry (r) . . . . . . . . . . . . . . . . . .  5,954 
Paint c o m p o u n d .  G. W. P o n d  . . . . . . . . . . . . . . . . . . . . . 1 52.51 3 
Pai n t ,  compound f o r  cl e aning, S. S h ort . . . . . . . . . .  lr-2,697 
Pan formIng m,chlne . F .  D .  Secor . . . . . . . . . . . . . . . .  1 52.523 
Paper box. H .  U. H e y l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,f36 
Paper box machi n e .  E . B. Beecher . . . . . . . . . . . . . . . . . .  :152,544 
Paper. gri ndI n g  w o o d  for. J. G. Moore (r) . . . . . . . .  5,936 
P.rcel b older. G. B. C l arl<e . . . . . . . . . . . . . . . . . . . . . . . . .  152.604 
Pavement. K and T. Wln.ns . . . . . . . . . . . . . . . . . . . . . . .  152.716 
Photogra pblc pictures. COking. N. We.ton . . . . . . . .  1 52 .i 13 
Plano tunlnl( pin.  M. Delaney . . . . . . . . . . . . . . . . . . . . .  152 • .\10 
Pllf', ]l. J" n k l n s  . '" . . . . . . . . • . . . . . . . . . • • • • • • • • . . . . . . .  152 ,643 
PIll  m a ch i n e ,  P. C llub.ape , . . • . . • . • . • • . . . . . . . • • • • • . . . . 1 5·�,461 
pm m a c bl n e .  J. A .  McFer .. n . . . . . . . . . . . . . . . . . . . . . .  1 52 .666 
Pipe cut-off a n d  s t rainer, E .  J. Knowlton . . . . . . . . .  152,65'� 
Pipe • .  layi n g  cemen t .  J. Loemer . . . . . . . . . . . . . . . . . .  152.654 

Y arn reeling machine. W. H. Leach . . . . . . . . . . . . . . . .  152,658 
APPLICATIONS FOR EXTENSIONS. 

Application. h.v , b ,ell duly flied and are now pending 
lor the ext"n.lon of the following Letter. Paten t .  Hear· 
Ings upon the respecttve application. are appoInted for 
the day. hereinafter mentioned : 
30.1 91 -PAPER BAG MACHINE. -H.G . Armstrong. Sept.16. 
30,283 -MARTING ALE RING . - D .  W . C . Lockwood. Sep . l6. 
30.360.- PROPELLER .-H. Stanley. Sept.mber 2.3 . 

EXTEN8ION S GRANTED. 

29.012. -HORSE RAKE.-F . Seldle et al. 
29.005 . -SRWING M ACHINR . -J. Flr. t .  

DESIGNS P ATENTED. 
i,504 -PITCHERB .-J. S .  Atterbury et al., Plttaburgh ,Pa .  

7.509. -MoNUMBNT • .  -A . E .  Perrin.  Central Fall • •  R. J .  
7,5 tO.-PAPER CLIP.-D . F .  SmI th et al • Haverllm. Ma •••  
7,51 1 to 7,513.- F'OUNTAINS AND VASES.-W. Tweeddale 

et al., !.� r o oklYD , N. Y. 
7.514 & 7,515.-STOVB S . -J .  Benner. PhiladelphIa.  Pa . 
7,5 16 & 7,517 . -LABELS.-J . D. Frary. N e w  Britain , Conn . 
7,518.-THERllO}[ETE R BACK .-G . G ano. Ctnclnnatt , Oh!o. 
7,519 . - RAN G E , -J .  Marti n o ,  Phtladelphla, Pa . 
7,5�0 to 7.522.-01L CLOTHS . -C . T.Meyer et al .• BHgen,N .J. 
7,523 . -HEAD LIGHTS .-J . Radley. Brookl J n ,  N .  Y .  
7,524 . -BAND COMB. -W. Mul1ee,  C h r Ei terfio:>ld, Pa . 

TRADli MARKS HEGlSTERED. 

1.852 t o  1.854.-G LlIE.ETc .-Bacder & C o  . •  Phlladelphl •• Pa. 
l ,855.�WEARING ApPAREL - C a swell & Co . , Har . ford,Ct. 
1 ,856 . -ToBACCO -.f1'rtsbmuth & C o  . •  Pht l a d " l p h l a ,  P a .  
L 1S5j.-L't'BRICATING OIL.-A. B .  H i n m a n ,  Detroit, Mich. 
L ,85w. .-HoRSE BRUSHES. - C . W. Maguire Brush C o . ,  

Brook ly n .  'N. Y.  
1 ,8�9.-IRON O R E S  - York C o .  I r o n  C o . ,  Pa. 
l ,860.-'VROUGHT IRON & STEEL. -York C o .  Iron C o . ,  Pa. 
1 .861 . -REFINED LARD. - W . J .  Wilcox & Co . •  N. Y .  city. 

�CHED VLE OF PATE N T  l"EE�. 
O n  each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 0 
f in each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8�:1 
On !!lIng each application for a Patent (17 years ) .  81:1 

)n Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . .. �O 
·)n appeal to Examiner.·ln· Chlef . . . . . . . . . . . . . . . . . . . .  810 
)n .ppeal to Comml •• l o n e r  of Patent . . . . . . . . . . . . . . . 8�0 

')n alJpllcatlon lor RelB.ne . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
)n appllc.tlon for Extension of 1'.t.nt . . . . . . . . . . . . . 8:10 

' ) n granting the Exten.! on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8:10 

)n !!lIng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
)n a n  application for De.lgn (8� ye.rs) . . . . . . . . . . . .  810 

' )n application f o r  DeSign (7  year.) . . . . . . . . . . . . . . . . . .  8 1 :1  

) n  application for Design ( 1 4  years) . . . . . . . . . . . . . . . . .  830 

CANADIAN PATENTS. 
!.JIST OF PATENTS GRANTED IN CANADA 

JULY 6 TO 8, 1874. 
3,590.-.J , Corhett, Hartforrt, H a rtford county, Conn .,  

U. S .  Improvemehts In reglsterlng ticket puncbes . 
cal led "C orbett's Improved Registering Ticket Punch." 
July 6 , 1871 

3,591 . -A . Jeffery, Guelph, Welltngton county, O n t o  
Improyement I n  leoking gla ss holder,  ca1led u Jeffery ' s  
I m p r o v e d  LookI n g G l a s �  Holder . "  July 6, 1Si4. 

3,592 . - P .  Trudeau, Ottawa, Carl e t o n  county,  Ont . 
A·m e ! f oration • •  ux � t ablis de menul,ler ••  dlt "Etabl!s 

. .  Tru deau." ( Improvements I n  J o i n e r 's B e n c h . "  
J u l y  6 ,  1874 . 

:l,593.-1� . B.  Underh! l ! .  Corinth. Alcorn county. �t\.s . . 
U .  S. Improvements in app aratus for extracting cof· 
f t' e ,  cal l e d  " Underh1 1l's Improved Coftee Extra.ct o r . "  
J u l y 6 .  1874. 

3.594.-J . Y o ung, Go derich township,  Huron county, 
On l . Improveme n t s  In couplers for coupling t h e  rods 
or sl� af t il  of t h reshing machi nes and o t b er maeht n e s , 
calle d "Young's Safe t y  C o u p l i n g . "  July 6, 1 874 . 

H,595 .-J. E. San ders, New Bedford, Bristol  county, 
Mass. , U. S . I m provem e n t  in flower p o t s ,  called 
" � nnders'  Improve d  Flower P ::. t . "  J u ly 6,  1874. 

3,596 .- J .  Dsyt s ,  S t .  Pau l ,  Ramsey county, M i n n . ,  U .  S .  
I m p rovcnw n t s  i n  p i p e  B t l' m 8 ,  called "Davis' Pipe 
S t �m . "  .J uly 5, 1 :74 . 

:).5n7 . -M .  Bry a n t., N o rthport,  Suflolk county,  N . Y. , U .  S. 
Impr o \'emen t 1n wi ndlas�es for presses,  c a l l e d  "Bry· 
a n t ' s lmprovcd Wmdlass PreEs." July 6 , 1874. 

\.598.-L. B .  Bbho p ,  Horton. Nova Scoti a .  Improve. 
n,ent o n  a. m a c h i n e  for spin ning wool and cotton, 
called " B lsbop's Improved Spinning Wh eel." Suly 6, 
Ibi4 .  

:l,;9U . - J .  H .  S t e i n er. Alb.ny. N . Y . •  U .  S .  Improve· 
ments o n  l1re exttn g utshers , called "Stetn er's Repeat· 
Ing Flre Extinguisher." July 6,  1874. 

� ,600 . - F .  H. Sml t h , B e n n lngton, Bennington county, Vt., 
U .  S .  Improvemente in bed s prlngs, called '·F. R. 

amHh's Bed S pr1ng." July 6 , 1 8j4. 
3.60 t . -J. Brook • •  n d  A. Bouras.a. C o a t ! cook . Stanstead 

c o u n ty, P .  Q .  W ashlnr- mach i n e .  called 0 1  Brook s  & 
Bou rassa Ligh t n i n g  Wash fng MaChin e . " J illy 6, 1874 . 

�,602 -", . Clar k ,  Bram pton, Ont o Useful clothes l 1 n e ,  
rope, a n d  o t h e r  fastener, c a l l e d  " C lark'S Clothe s Line, 
Rope,  and other Fastene r." July 6.  1874. 

3.60S . -J .  H. Wentworth , Boston, Sutfo l k.  county,Mass.,  
U. S .  Improvement in stoves ,  ('aUed "Wentw orth's 
Improvements in Stoves . "  July 6, 1 874 . 

3,6:14 . -.Mrs. H. R. Tracy, N e w  York city, U. S . Improve· 
m e n ts i n  sewing machine cabinets, e t c . , called " Mrs . 
H. R. Tra cy'. Sewfng Machine C.blnet." July 6. 1874 .  

3.b05 . - D .  Ashbury . nd E .  A. O s h orne. Cbarlotte. 
)l ecklcn burg county, N .  C . ,  U. S .  Improvements on 
a p paratus or process for bleaching, washing. making 
e xtrac t ,  and for other B n alagous purp OS C Iil ,  called 
. ,  ashhury's & Osborne's Apparatus and Process for 
Ble.chlng. W •• hlng. Mak i n g  Extrac t .  e tc . "  J uly 6. 
1874 .  

3.6C6 .-H. M . SkInn er. Rockford. Wlnnobago county.IlI . •  
U. S . ,  and L .  W .  Doty, Marengo, M c Henry county, Ill. ,  
U .  S .  Improvements on Bulky or rJdlllg plows, called 
" T h e  SkInner Riding Pl o w . "  July 6,  1884 . 

3,607.-�1 .  M ay and F. May. Sprlnglle l d. Clarl< connty. 
0 . ,  U .  S .  Improvements on clotbes wrlngtng machlnes,  
a n d  benches therefor, called " May's 1Vri n ging and 
Wa.1l Bench . "  July 6, 1874. 

3.608.-C . Wheeler. Jr . .  Auburn . Cayuga county. N. Y .. 
U. S. Improvements on combined or Interchangf'sble 
reaping and mo wing machlnes,called "Wheeler's Com· 
blned Reaping and Mowing Machine • . " July 6 .  1874 .  

S,609.-W. N. W h iteley, Sprtngtield, C l a r k  coanty, 0 . ,  

U .  S.  Im proveme n ts o n  machi n e s  for reaping and 
mowing, called "The Champion Ha.rvester." J uly 6, 
1874 . 

3,610.-J. W . Cutbbert.on. Brantford. Brant county. Oll t .  
Improvements on t h e  m o p s  u s e d  f o r  s crnbblng floors, 
etc . •  called "Cuthberts on's Self Wringing Mop." July 
A, 18';'4 .  

8.611 .-A. Burbank and H .  E .  Shaller. Rocbe.ter. Monroe 
county, N .  Y .  Improvements on lamps, called HBur. 
bank'. K ero.ene and AIr Light." July 8. 1874 .  

3,612.-J. H u g b e s ,  B l o omington, M c L e a n  county, lB.,  
U .  S .  I m provement. In machines f o r  repairing bOller 
flue s,  cal led " Hughes' Machtn e for Repairing Bol l e r  
Flues." J u l y  S, 1874 . 

Back PaKe - - - - - - - 81.00 a line. 
In81de PaKe - - - - - - - ,.:1 cents a line. 

Engra�tng8 mall head adf)ert18ements at tile same rate per 
line. 011 measurement. as tluJ letttr pres8. Adoert18ement' 

mlt8t oe reoetoed at publication o(ftct as tarlll as Frida. 
morning to apptar In n""" /Ssue. 

Planter and spa ' e .  c orn G. W. Doty . . . . . . . . . . . . . .  1 52.471 
Planter, corn , G. H. Burne . . . . . . . . . . . . . . . . . . . . . . . . . .  1 52,494 
Planter, corn, Mtllar & TJ d d  . . . .. . . . . . . . . . . . . . . . . . .  152 ,669 
Planter. cotton .eed. J. Dana . . . . . . . . . . . . . . . . . . . . . . 152.611 

7.505.-COLLAR Box.-E. J. Frost.  Pbtladelphi a.  Po . I A DJO U R  'l E D  tSAL E.-The Sale of the 
7 5�6.-FRAME COR}iJCRS. -Po J. Hardy, New York city. ' Manufacturtnglroperty at Belvtdere, New Jersey. 
7:501.-HANGING BASKICTS.- A . H . He w  ••  Cambrldge.Ma... �hA":g�:t' 6���er��: p:�t�c��:r� .I���\; ��na. adjourned 
7.508 .-SHOW C..,." •.  -A. Lange .t al .• S t .  Lonls . Mo .  I THE BEL V I D E R E  M'F'O CO . • Belvid ere. N. J.  
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PATENTS � 
The pu bltsbers 01 the 80lJ£NTIFl� A UERICAN have 

acted &8 sol1cttors of patents 10  · ,h.·  U ntt.·d gtar,es a n ll 
fore1gn countries for more that: a q uarter of 8 cen· 
tury. More than FIFTY THOUSAND inventors have 
Rvalled themselves of thefr services. All patents se· 
cured through this agency rpceive a s p ecial noUce In the 
SCIENTIFIC AMERICAN, which freq uentJy attract s  pur· 
cha �er8 for the patent.  

Inventtons examined. and a dvtce as t o  patentabUlty free 
Patents obtained in the b est manner, and with as 11t-· 

tie delay a. po •• lble. 
Caveats prepared from either model or drawings, and 

flIed t n  the Patent OfIlce a t  short noUce. 
Special exam1nations as t o  t h e pa t e n t a btllty o f  tnven� 

tiona made, at the Pate n t  Office, o n  recctf)t o f  mo del or 
drawing and description ; cost  for this search and rep 
port. f5. 

Trade �Iark •. -The ncce •• ary paper. for .ecurl n g  
protection to manufa.cturers and merchants tn this 
coun try anfl abroad are prepared a.t this ofHce . 

De�lgn Patents,  for protecting artl sts and deSigner!!! 
of any nf'W ornamenta work, are quickly and c h eaply 
obtained through thl. omce. 

Copyrights obtaIn e d .  
Fore1gn Patents a r e  soUcited tn a l l  countries where 

paten.t laws exist. Pamphlets.  contalntng the cost and 
full particulars, msiIed o n  appHca tl o n .  

Canada Patents.-Canada Is o n e  of t b e  b e s t  c o u , trtes 
for p.tents . The co.t depend. upon the lengtb of time 
for wh1ch a p atent I. desIred. Full particulars by mall 
on application . 

We shall be happy to confer with tnventors,  examine 
thetr models and dra.wings, and a dvise with t h em 8 S  to 
obtatntng patents without consultation fet:'. Every 
kInd of tnformation pertain l n �  to patents. at home or 
abro.d cheerfully given 

Send for pamphlet. 110 page ••  contalntng lows and full  
directions for obtaining patents.  Addre.s 

MVNN & CO., 
Publishers SC��N���� ft�!�I��Nt. BRANCH OFFIOB-Corn er F and 7th Strf'!etl!l, WRRhlmr'· o n .  J )  C .  

FO RGING & FINIS HING M A C H I NERY, 
, F! xtll r "' s  a n d  T O l) l s  e o m p l e t,e fo r m a l{ l n g  g u n s ,  s e w · t n g  ma(� h 1 n "' s ,  e t c , t o m o r l e1 , 1 u l'n f s h e d  to o r d e r  b "  THE p r: A T  r & ,,"' H I I N E Y  C O . ,  H a n f o r d ,  G o n n .  

S'l'EAM R EV E H S I N (+ & VALVE CHE ST. 
Far a h e a d  o f  LT � K · MOTInN f o r  � t.eam C r a n � .  H o l s t ·  

i n g  a n d  Elevawr ��n g i n � s ,  & c .  a:r PartIes r e q u i r I n g  
NO'W�i{J Jglr�toR'Y luSA�ftIN�\vcfrit{��p��\�,���l� 
p h I a .  Pa. .  For Rights,  &c.,  a d d r e s s  W I L L I A M  GLE N ,  L e l t h ,  O n t ariO . 

THE 

SECOND ANNUAL EXHIBITION 
OF T H E  

INTER-STATE 
Industrial Exposition 

OJ Chicago, 
WILL OPEN 

Sept. 9th, and Close Oct. 10th, 1874. 
Special Featu re8 for t b i s  year are J.lfachinery in opera· 

tion, and Procefu.;e8 uJ 3fan1�ractllre. The largest a n d  
b e s r, ExhtbHlon Bul1 n i n g  on t h e  c o n t i n e n t .  T h e  most 
l i beral arrangemen t s  for �xhlb1tors t n  every clas s ,  and 
the be s t  a n d  c h e a pest method o f  a d v ertf slng for a ll 
Ar r tsans, Man u facturers, a n d  Inve n tors . S p a c e ,  Steam 
Power . •  n d  S h a f t i n g  fre e .  Applications .hould be made . 
as early as p o s s i bl l.' . t o  

JOHN P .  R K Y ); OLDS. Secretory. 
CHICAGO. May 25th . 1871 . 

� T �\�rta�� !!n�GAI� �a��n��!�Y . 

�DERRICKS & TRAVELLERS, 
THOMAS ROS£. Rutland, Vt. 

f'; IVIL AND MECHANICAL El'WIXEERIXG AT 
\. I THE R KNSSELAER POLYTECH�IC INSTITlJTE, TROY, 
N . Y  In�true t l o n  very prac t l c a l .  A d v a. n ta�es ull s u r p a � · ,  p e d  i n  t hi s  country. Gra.duates o htai n exce l l f!nt p o s i t lon . Rf' - O Denl'! S e P t .  16tb . For t h e  A n n u � 1  Regt s t e r ,  con tai n · ing improved Course of S t u d y ,  a r) fi  f u l l  p ;o r t i c u la rB addrf>Si P ROF . C H A HLES DRO W N E ,  D f r e c t o rs 

M A H O G A. N Y , 
WAti,vlR.���:il ��a��f 1l�k5:wS&t�.���,t'g:;ED 

Plan k .  B f)ards a n d  V e U el!l s .  
pr Extra cho i c e  BIrds E , e a n d  ( ur J y  'l n ol e .  l'�ren cll 

and American 'Va l n u t ,  and Asli Burl  Ve n eers 
just receiv e d .  

Geo. W. Read &. Co., 
MtIl & Y a r d  186 t o  200 Lewis St . .  f o o t  5 t h  & 6 t h  S t 8 . ,  E .  R . • N e w  Y orl< . 

r;r Orders by mall promptly a n d  f.ltbfully £ xe c u ·  
t e d  

* . *  EncloE'e stamp f o r  C a t a l o�ue B n d  Pri ce L i s t .  

W I L L  EXCHANGE -- 2d hand �lnch inist 
Tool! for 12 or 1 4 1 n .  Shapero H ori zo n t a J  Bor1 D Il M!ll .  or R a d , al Drm . THE S T ILES & PARl!:E U PRESS 

CO . .  Middletown . Conn . 

© 1874 SCIENTIFIC AMERICAN, INC.
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B O O K  WA l.T E R  ENGINE. I pAGE'S Water Flame Coal Lime Kiln,with 
Tht. l o w est · pr lct-d  goud EngIne f'ver . coal or wood. No 1 Soft Wbtte Ltme or Cem e nt 
cOl.J sfructed;  Boller S [l d  Eng1n e made with use of wa.ter. C . U .PAGE.Patentee.Roche[l.tt'r,N. Y. 
o t the l iest Cn:tT('uft.l IroD , Compact,  
substan l la l "  economle.I, .. nd easi ly O VER 7,000 IN USE, 
manal'ed ; lioll "r, Governor, Pump ,  BI1AiE'S STEAl PU�r. t\ u u  a l l  l 'rimmings complete for  rUll-nlng at low p rice ot (boxln" ex- een for \I ustrated ca talo,,"e, 7 81 I be rty st .. , . • cepted) : 

Horse Power • • •  $250 00 
!� " " . . . .  300 00 

J]r Delivered on C.rs at Shops . 

JAN ES & FOOS, 
109 LIBERTY STREET, N E W  YORK . 

T H E 

TRADE ENGINE. 
-0-

lS"o1 �f'le88 In operation-Perfect 
in  workman�hip-al1 Ugbt partl 
of Cast Steel . 

Every Eng1n�  fndlcated .  and 
valve corrected to Rive the high· 
est  attainable r esults 

WarrQ,nted liIui ler 10r t o  any 
����r.

ortable Engine ia the 
Send for Price List and Clr· 

cular. 
HERR�IAN & HERCIIEL­

RODE M'F'G CO. ,  
Dayton , Obi a . 

BLAKE'51 PATENT 
Stone and Ore Breaker 
Jrushes all hard alll1 prtttle 8ubstanceB to 
a o y req u lred size. Al �o,  an,� kind of 
"TPNR for H.OADB and for CONOftETB, &c. 

Address BLAKE C H USHEH C O . ,  
New Haven. Conn . 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF 

First-Class Stationary En[ines, 
Firat - With .Ingle .lIde v.lve cut·o!!' by lap at " 

8econd-W���
O
t��'eIed cut-off valve8 arranged to clol!le 

at any nart o f  s f roke . 
Tblrd - Steam JaCI< ted c\ l Inders, !lttr d with patent 

automatic cut-off valve gear and governor, 

g�t:d
n 
����et

o
p��e�:l �/bt� �aCke�}s8�;a���� 

from 1 ton (':oal . 
PORTA BJ.E E N G I N E"", of S, 10.  �O, and �5 

IM M?,rv��Dl'°lr��.J'GE RS. COUPLINGS, FOUNTAIN 
HOX !': S  A� I J  :i H Al!'TING.  

FRENCH 1 \ 1  1 m  SP R I N G  u RIST MILLS AND BOLT· 
I N G  APPA i :ATUS . CIRCULAR :iA W M ILLS AND FTXTUltES, BOILERS, 
M I L . M A C H I N "; H Y,  C ASTINGS, E TC. 

P- State what Is wanted and Ctrculars tree .  
A}�EsJ?;ilJJ' CO OPER ENGINE ArF () CO.t 

Mount Vern on. O. 
-:r------

Last Chance 
FOR 

AN EASY FORTUNE ! 
Fifth and Last Gift Concert 

J �  AID OF TH E 

Public Library of Kentucky. 
J U L Y  3 1 s t ,  1 8 7 4 . 

LIST OF GIFTS, 

8�� g���� ��:t W:!: : : : : : : : : : : : : : : : : : : : :Si8g;ggg 
8�� g���� ��:t 81l' L : : : : : : : : : : : : : : : : : : :  �3:gg8 
One H�"c�.�al�'�f:;:1$2ii:Oi;o·ei"';h: : :. I is;ggg 

10 COMb HiI •• , 1 <1.01)0 eacb . . .  1 40,000 
]5 ()nsb H . ft8, 1 0,000 e a c h  . . . .  l ;} O,OOO 
2 0  C a.h nift., ;},OOO pacb . . . .  1 00,000 
�;l Cllsh H . .... , 4 . 0 0 0  eneb . . . .  1 ltO.000 
30 " .. .  to  Hi lls. 3.000 pacb . . . .  UO,OOO 
;} O  ()a�h H i l ts, 2,000 . aeb . .  1 00.000 

1 0 0  CliMb Hilts, 1 , 0 0 0  eu.eb . . .  1 00, 000 
2 1 0  Cosh Hi lts, aUO eaeb . . .  1 2 0 . 0 1 1 0  
500 C .. sb (';I I lS, 100 encb . .  50,000 

19,000 Casb G I l tS, ;}O eaeb . , • .  9aO, oOO -----
GraodTotol,20,000 Gl fto,all ca"b,�, 500,OOO 

PRICE OF TICK ETS. 
Wbole Ticket. , 5 0  00 
Halve. 2 5 00 
Tentbs, or eaeb Coupon 5 00 
1 1  W bole  Ticket .. tor . 5 0 0  00 
22 1 -2 Tickets "or . 1 , 000 00 

Fur Ttck� t s  or In forma.t1on, Address 
THO. E. BRAMLETTE, 

Agent and Mana/l:er. 
Publ ic Llhra, y Bulldlnl(, Louisvil le,  Ky. 

or THO�lAS H .  HAYS & C O . ,  EASTERN AG ENTS, 
609 Broadway, N. Y 

HUSSEY'S NATIONAL 

Cotta[e Architecture. 
�;Je a8�a �����!�

e
��¥:II�f�:1:1� 

Styles of 10 w-pr1<;ed Houioles, with 
Sp "clficat toos  and Cost JU8t Pub 
li.�hed. Boyal qUllrto. Post.vald , 16 .  

WOODWARD'S } J ,ooo WORKING DRAWINGS 

N A TIO N A L  
Plan", Details, 

ARCHITECT Specillcations & E,tlmates 
TWELVB DOLLARS. post· paId. 

M O N tlK TON'S N A TIONAL l SIx Dol lar", p08t 
STA I R - BU I I.D ER. ( paid. 

M O N CK TON'S N A TI O N A L } !!Iix Dollar", po"t 
CA R P E NTER & JOINER. paid. 

O R A N GE J UD D  tlO .. �4;} B road .... ay, N.Y �.f ASON'S P AT'T FRICTION CLUTCHES :.I- are mSB.ufactured by Volne W. Mason & Co . ovldence, R. I. Agents, L. B. BR�OKS, 60 ClI!!' street ew Yo.,, : TAPL [ �. RICE '" CO . . A kron. Ohio. 

STE AM BOILERS for sale cheap-15, 25, 35 . '0 H . P. S. C. HILLS, il COllJ'tlandt ilt .• New Yor !' 

-$��72 E ACH WEEK. A gents wanted; par-
tlcula .. free. J. WORTH & Co., St. Loul. Mo . 

A DR�fJl[tE:�lt!.;�
d
p!�

e
l\;r���eC:¥�r� it,�?Jie1; 

�:fr,��!:{,::j ::t�:.et�f:{��i�o:���1t�f ��;��t11�h� 
MAGNETS-Permanent l:Iteel Magnets 

01 any form or .Ize, made to order lIy PO. C. BEACH 
& CO., 268 Broadway, New York . Maker. of the cel­
ebrated Tom Tbumb and Miniature Tele&T\\ph In.tru· 
mentl!l .  

WHETHER YOU WISH TO BUY OR SELL 
S 7 E A M  E N G l NE S ,  

MA CHINER Y or 
PA TEN 7S, 

Write to E .  E .  ROBERTS, 119 Liberty St., N. T. 

A Set of 12 Steel Lathe DO�S' 
From " to 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 . SO  

" .. to 2 " . • . • •• • • • • • • • • • • • • • •• • • • • • • • • • • • ••••• • 8 , 0(  
Iron, from " to 2 Incla. . . . . . . . . . . . . . . . . . . . .. . . . . .  . . . . .  6 . 00  H " H to 4 " • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••• 15 .(Xl I S e t  of Steel Clamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 . 50  

U H Iron " . . . . . . . •• • • • . . . . . . . . • . • . . . . . . • . . . .  'lO.()(I 
Expanding Mandrel. taklnr anythlne fr01l1 � to , 

Inches, &c. 
Send to C. W. LJ: COUNT, South Norwalk. COlln. 

(or CIrcular. 

FOR S ALE-A� U NF I N lSHED IRON, 
. T W I N  S , RE W STEAM VE SS E L. bavlng double 

bot l om and wa.t er·t1ght  compa.rtm ent! .  
Length between Perpendiculars . . . . . . . . .  890 feet .  
Breadth of Beam . .  . . . . . . . . . . . . . . . . . . . . . . . . .  � 
Depth to �l ain D�ck . •• • . • . . . • • •••••••• . . • 

DI splacement at 22 feet draught . . . . . . . .  . 
Are. of Mldsblp Section . . . . . . . . . . . . . . . . .  . .  
Kumber of Tnnoveroe Bulkhe.d . . . . . .  . .  

ENGINES. 
Two p,lro, each pair drivIng one Screw. 

Dlam.ter of !Iteam Cyltnder . . . . . .  . .  
Stroke o t  PI.tOIl . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

2-tx" h 
6,000 toni . 
SIlO . q .  ft .  

� IIIcbe • .  
4 5  

Sllrface Condenlen, area . • • . . • • • . . . •• . • . .  12,560 s q .  ft .  
BO&.EW�. 

DI.meter . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . 18 feet 
�7 PItch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Number o f  Blade . . . . . . . . . . . . . . . . . . . . . . . .  . .  8 
BOILER!. 

Ten In number j Ord1nary Horizontal flre 
Tnbular Type.  

Total Heating Surfac. . . . . . . . . . .  28,000 Iq .  ft. 
Grate Surface . . . . . . . . . . . . . . . . . . . .  876 

ThIs ves.el wa8 lnt�nded to b. completed for the State ���et�eJ��;k a.::� ����f��
d

on 1:D
e
J!�

a
�t:cJf�r����

r
�1 

Gel1€ ra.l GEORGE H. MOCLELLAN, U. S. A . All mat�­rials, and th� workmaDfIoh1p are KUl.r anteed to be of the bt't.t p08E l b Je  desc , jptton.  
The funds approprIated for the pUrpOBR of completing 

the vesse l  110 1  PToTlng lIutHclent, the Legislature of the 
State 01 New J ersey has d irec t ed (hat a sale be made t o  
thp. highest btdder. A. COtLml�81 on. con.tsUng o f  

Hii Excellenc'l GO'D .J oEL � ·A.RKEB, of trentOD , UOc���:g?ec1J�;a:a��.D���B�����:!t:a S. B. DOD, of Ho ooke n ,  
haJl�:e�n8l����l f'� �it�!g;1�:C�of]:

I
�irB PUKCHA8l1: OF IRON STEAM.KR OR OF PARTS THERHOF," m.y De addrefl.s. 

����t�he�
O
;�r��Rr�:e1;!� :i\T��fo���.�J����TiJ

b
l� o'clock, M . ,  on the  second aay of November next at wli lc l l  tim e  tlley will be pubJlcly opened , ' 

B lanks for proposal@! ,  ana a 
r.

amph let contaln1ng 8 detai l ed  descript ion of the yease , al nearly complettd,  
:�a��;s��i
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d 
t�� und"rs lgu e ti .  

Permts@ion to examine t h e  ve�lel . a n d  to 1 n!!!pec t. the p rcmist, s ,  may be obtal Il r d  (by Inten ding pUrClJa8�rs) l n 
�gpl��at���:�I��:fl)JlD�i���r ��e�t�h:s��:;.�s���le�g� wil l  be prcoared to exhibit drawlnRs, to explo.t'n I b( structure of hull  and machlnery. and to trlve any other Information respectlni the veslel .  

R .  H. THURSTON, 
Conmltlnll Engineer to the Commi.#on, 

HoboK-ffl , New Jersey, 
Uni,",l Stat .. qf' America. 

BOULT'S PATENT Reverse Motfon ,Panelfng Var1ery MOUlo lng and DovehUlng MaChl11�'.Cutq Panels 01 any l1esign or . t y l e o f Mould In tbe 
��i�h 'ri���� 
�e18 and dil­
patch . 

Routes .nd 
grooves tor 
Wfndo w l!!I __ 
Stairs - Car 
-h r t d g e  8 
&c., tte.  

MOUlds lin e 
braCket and 
'c;oD ��r·k . It t. a !ll'IIt cl.o. Shaper and Moulder � D01'etatls all kInds of Drawer and Joint Work with I hlek or tbln otnll. War­ranted Simple, Durable and Etllclent. Send 10r circu ­lar and sample of work . Manufactured onll' by B. C .  MAliIlI 'Y CO., Battle Croek,Mlell. 

§HINGLIl AND BARBEL MACHINERY.­
Improved LaW'I Patent Blllagle and Heading Ma­

e Inc .Impleot and lIeot III uoe. Aloo, ShIngle Heading 
and gtave Jolnt""s, iltavo Equallzen. Heading Planen, 
Turner •• &co Addreo. TRBVOR & Co. Lockport, N. Y. 

PORTABLE STEAM ENGINES, COMBIN-
IlIg the maxlmnm of emclenol', dllrabllltl' and acon· 

oml' wtth tho 1Il10lmnm of weight and price. They are 
widell' and favorabll' kBown. more than 1,008 being III 
'18. All warranted satisfactory or no sale. DelCrlptlve 
meulan oe¥k�n 

J�P&II�JrBi..K�dW�°Lawrence. M_. 

IRON BRIDGES-CLARKE, REEVES & Co., 
PH<ENIXVILLE BRIDGE WORKS. 01l1ce, 410 Wal­

nnt Street, Pblladolph
l
a. Pa . 
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done on the premi ses, from ore to ftnlshed brtdges . 
llluotrated Album mst led on receipt of 7� cent •• 

Weod and Ir!t���!,!�ry�ll. �ather and 
Rnbller Beltlllg, Emery Wheels. Babbitt Metal, &c. 

Sturtevant Blowers. 
01 tlT8I'l' lise ana description constantll' on .and. 

Cold Rolled Shafting. 
Best ond most perfect Sbaftlag ever made, constantlJ 

on hand 10 larre Qnantltles, fnrnlshod In 00l' lengtb. up 
to U !t. -'-100, Pat. COIlPlln� and Sel1-oll1ng adjustable 

a'f:!
e
&,..,,:g:l.

s
s�:et. & f03 ���:. �r.!�t�:e��ork. 

Niagara Steam Pump. 
CRAS, B, HARDICK, 

2S Adam • •  t .. Brooklyn, N. Y. 

THE JOHN HARD I C K  

Niagara steam Pump. 
HUBBA RD '" ALLE R, Brooklyn ,  N . Y. 

.tlND PnCHIIfG 

DROP PRESS:BB. 

WOOD-WORKING MACHINERY <:rEbl-
aralll'. Speclaltlel, Woodwortll Planenand Rich· 

vdlon'. l'atent ImJ,roTed Tenon Machlnea. 
Central, corne�T'l!1J.W�'t ���o�

r
\N�f2ARD50N. $5 0 $9.0 per day at home. Terms Free.  -'-ddre •• 

E-< i..J GEO. STINeoN & Co .. Portland, MaIne .  

. TIl 11 1 1 r:l-;::� WRPR�c:. ti,T 
1 B£AMS & G'-RO�R S ' 

THE Union Iron Mille, .t'lullburgh, Pa. 
The atteatlolo Of Ilngtoeera ODd Arcbltects Is called 

�tOe� �f,t�'l.1�g ��0o':,����e,,� �':I�: :!'t����
d

f:;� �r:� 
ond !langei! .. htoh bav. proved '0 objectionable In Ib' 
lld mode 01 manufacturing, lore entirely aVOIded, we forI 
pre pared to furnleb aU Itzefl at termll as favorable as cal 
HI obtalned eleewhere. For descriptive II tho/ilTaph addres, 
:arne!rle. �Iom ... & Co, Union Iron Mill., Plttsbnrgh. Pa. 

BANKRUPT'S SALl!; OF HOR l ZO�TAL 
a n d  Vt'rt1cal Steam Engtnes . Also

j
new a n d  second 

ha.ud Mac Infst's Tools. Send tor ctreu ars at 
T H E  Y A L J£  I RUN WO RK,::), New Haven , Conn . 

Todd & Rafferty Machine CO. 
&U.N UF ACTU KJl 8S O F  rhe celeDrated Greene VarIable Cut-Oll' 1I:11gtne ; Lowe', 

'atent TnbulaI and Flue !loU.n..; PlaIn �l1de Valve 8ta 
leaary, Holotln,. and Portable .. n«lne. Bollen of al 
·. Inds. Steam Pump., Mill Ourlng. S1-aftlnl ,!,c. ·

, 
Sllk. 

row Oakum. Baggln
l:

' Rope, Flax, and Hem
� 

Mach nery. 

�f8�nf!0��� ;�����dS���� :o�
n
e���

C
�U�:f s�o':.�:f:��: 

;t.urtCTant ' Blowers ; and Dtll't!rbntl&� PuUly, Bloclu 
;V AREROOII(S. 10 B-'-RCL-'-Y ST., NEW YORK , 
vt)HIt� . I''''T II: RSON , N1I: W  .J1I: IUllfY. 

SHINGUl & BARREL MACHINERY 
EVART''; IMP H EADl r-i G  AN D S H I N G L E  S A W .  

,;'1 AVE CUTT IUi� JOINTERS, EQUaLIZERS, A N D  

H�!Plr� JX/JgE ��THE-For turning a l l  k I n d .  han 
dles and Cabinet work. S1mpll"�t and best in uQe. We 
Illanu tacture a lull line c f  1\Tood and Iron Working 
Macblnery, StT�m

K���rr':�;� �t?l��oekPort , N. Y. L""OR LEGAL AD VICE CONCERNING 
., Infringements 8n<1 PHotpntli.  consult R. B. M cMAS· 

TER CouDsellor at L&w. 9 & 11 Nassau st., l'toom 26, New 
�ork. Counsellor and Ad vocate In Patent Cases. 

1832. SCHENCK'S PA'fl!lN'l'. 1871 
'VOODWORTH PLANERS 

Uld Ke-l&WlIlR Machlnel, Wood and Iron Working Ma 
JII 11el'Y, Kag1nel.  Bollero. etc. JOHN B. 8C.HKNCK'S 
CO"" , � .... . t t n  .. w .. n 'lll.T , V 'n � ' 1 �  1 ." .. �+'I' C!t " f' ''' ¥f, .. lc: 

P .l' � ' I' : l" · ' · COL D  R O L L E D 
S HAF TING . 

Tnl,... r&t:.l t.ha l i"uh· dn.tt..lll� uat: .» �tH Cd .... . t:f�.\'d 
Itrenctb. a ber tlntah , andll!1 truer �o ,tIole,lhSn a.nj Oliler 
tn ule renderl tto undoubtedly the moal economical. We 
ar. alio the 801e manufacturerl 9t the CZLKBB.l.TlID Cor..­
[dNs P'&'T. COUPLIN8. and furn1sh Pulleys, Hangen, etc., 
?f tbe mOlt approved .tl'lel. PrIce lIot. mailed on tlppll· 
3&tlon to JONES & LAUGHLIN� 

TrY Itreet, 2tl and 3d avellue., P1ttlburtrh, ra. 
1I1l) S. Canal It. Clilca,o. 

........ Stock. 01 tbJl ShaUID, In .tore and lor .ale by 
rULLER DANA & FITZ. BOlton, MaSl. 

GKO. pLACK & CO",121 Chambero otreat, N, Y. 
PTJI'<CK dr Wll ALJI'G. MlJwanlre� WI • .  

.0'1'IS·· ' 15.o'J£TY fiOISTIN(j 

Machinery. 
OTllil ... BROS. &: co •• 

1m. 348 BROADWAY NI£W YORB:. 

B.. BALL &. 00., 

WOOD WORKING MACHINERY. 
For Planln" Mill., Car Shops, Sash. BUnd and Do ol M" kerl!l, &c. ,  &c. 8�n tl for Illustrated Catalogue and r pt ce lI.t . Fact .. ,.,.. at Worcester, Mass . I!\ala.room. at l� ' CIlambero " Jr� '·' N n  tit ... No .... York . 

P. BLAISDELL &. CO., 
Worc".ter, )Ita ••• , 

ManUfacturen 01 the Blaisdell Patent U prl "b ' "rOil 
and other 11rst.·c188� Mach lntats' Tools. 

NEW & IMPROVED PAT'l'ERNl'l . .. - M A­
C.IlINI5TS' TOOLll-aIJ Ilze.-at low prfce •. K. GOULD. 1l7 t0 1l8 N. J. R. R. Ave .. Newarl<. N .  J 

Superior to any modifi ­
cation of the trip ham 
mer. Simple, Efficient 
and Cheap 

IIl3r Send for Circu 
lars and price. 

Address 

W. L. Chase & Co . ,  
U JS  & 9  '7 l .lberty "' t  ..  

N f','W Y o rk 

S A \t PLE5 OF MA' HI� ES, TOOLS, linG 
IMPLE)IENTS, recelv6ll, exhibIted, a n d  order. 

taken . A .  M. PAXTO:\ & L O., Vlcl<sburg, MIs • .  

$2400 Yearly to  AJlentll. M new artIcI"" and 
the best Family Paper in America, wi tb 

two $6 OhroIllOL Fr.mlly Journal, 300 Br'way, N. Y. $70 A WEER: TO A GENT�-�nre Four new Pal ­
ent[lll . J . D. NES RITT, Foxboro', MS8I.  

The Toll-Gate r Prize Plcture •• nt free !  An 
• In£pnfous g'm ! �O ohjects to 

'1fld ! A d rh'''''IIII . Wlt. l st.amn . E. C. A R RE Y  ,; R n traJo,  N .Y .  

P A T E N T  

Planing and Matching 
ond Melding MaChine., Gral' & Weod'. Planen, 8elf-olllntl 
'iaw Arbon. and nth '·" o:r?norl work1n ll  machln�ry • 

�. A .  WOODS MACHI N !':  CO . ,  \ 91l" berty . t ., N. Y. : 
Sen d  fnr C1 rculsf8. etc. � 67 Su1hr .. y t .  Ropton 

CONSTANT I! MPJ.OY)lENT-At home,Male or 
j Female, $SO a week warranted . '�o canttal 'rpq ufTed.  

PH-l t lcuhre and  Vll }u30)e sample sent free , A n d ress . 
with Oe . ref u'"n IItamn, C R( ' S � .  W t I J tam shuTgh .  N. Y .  

N I<jXT J ULY, A W E LL KNoWN Fl l:tM 
'If JJ:nglncera and Machln�ry Agents. with large 

con nectton8 at home and abroad, wUl o pen a ground· 
n001 Warebousp. havlntl wfndowil frontlB,  QJlepn Vic. tort & Street and Cannon Str�et, City,  Lon don,  EnJlhlnd .  
����1���8, r��r8�

r
cet� . ,t�:3�Zn!xb��1�g:�g�1�·��e�i�;1�� 

of thelP and of workfng modell!l Advertizer,, ' traveler!! 
Cfl.UVas!! Great BritaIn and the whole of Europe.  , For 
terms, applJ to W. P . . Box 77S, N e w  York CIty. - ----- --- _ .. • -�.-------

�10 A DA 'k", Employment  for all Patent Nove ; 
til' ties .  G E (). L .  FELTO )l, 119 �asoau St . ,  N. Y 

OF THE 

SCIENTIFIC AMERICAN . 
THE BEST MECHANICAL PAPE R 

IN THE WORLD. 
TWENI Y-NINTH YEAR. 

VOLUME XXXI. -NEW SERIES, 
The publ1shers of tbe SCIENTIFIC A�m H ICA N oc@ 

fO a.nnounce that on the fourt h day of  J u l y ,  1 tI-;"4 , 11 
I.l ew vo]uu::.e commences. It w1l1 con tinue to be the a i m  
)1 the publ1shers to render the  contents of the  n e w  
volume more attract1ve a n d  useful than a n y  o f  t t lil  pre. 
(if C68Bors. The SCIENTIFIC AMERICAN 18 devoted to the Intel ­
est! of Popular Selence, the Mechanic Arts, Msnufa � .  
tures,  Inventtons,Agrlculture,Cummerce, and t h e  Indu� 
trial puroults generally ; and It  Is valuable and Instrn< 
tlve not only In the Workshop and Manufactory, but al -,. 
In tbe Household, tbe Library, and the Reading Room . 

To the Mechanic and ManUfacturer 
No perl!lon engaged In any ot the mechanical pur�mIts  

ohould tblnk of doing wltbout the SOIENTIFIO All RRI­
OAN. Every number conta1DS from 81x to ten engraVllj � fi  o f  new maChll1es and Invention. whIch cannot b e  foUl  d 
In any other publication . 

TERMS. 
One COPl', one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f3 . (l0 
One copy, 11x monthll . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  1 . 5(1 
One copy. fOUT months. . • . • • • • • • • • • • • • • • • • . . • . . . • •  l . Ofl 
One copy of SclentiOc American for one year ,and 

one copy of eBgravtnr, "Men of Progres8" . .  10.0.. 1 
One copy of Sclentillc American for one year,and 

one copy ot ., SCience .Record " for 1874.. . . . .. 5 , IX  
Keml t b y  postal order, draft or express. 
The pootage on the Sclentl!lc AmerIcan Ie !lve cento 

per quarter, payable at the 01l1ce wber€ received. Can. 
ada lubocrlbero mnst remit, with subocrlptton, 25 cenll 
extra to pay posta,e. 

Addreso all iettero and make aU l'o.t O1IIee orden and 
draft. payable to 

1YI1JHN &. CO •• 
37 lUK ROW, NEW YORK. " 

© 1874 SCIENTIFIC AMERICAN, INC.



1 titutifit �tutritau. [AUGUST I ,  1 874. 
3al1tt'tiSfmtnte. 

--- ---.� - -- - ---�- Your IF T. V. Carpenter. AdvertIsIng Agent .  Addres. lEI�I(lJU[a1r1l _B�O�Z_TI�S�.�N_e�W�Y�o�rk�cl�ty�.� ____________________ __ 

p ATE N T  NOISELESS FRI CTION GEARS, JJeVel·'c�I�"l� 'rt'�GE�d1"PC� •• Phlladelpbla, Pa. 

Back Pqe • . ......: • • • • 81.00 a line. 
In.lde Palre .  • • • • • • 73 cent. a line. 

E .. q,.allino. ma/l ""ad adverllstmentIJ at 1M sa1M ,.ate ".. 
iMt 0'1/ mtasurtnMnt. (U the letter press. Adver'l8ementh 

m'U81 be ,.ecel.«l at publlCatton o� as .,.,.11/ as Fr/dau 
flWf'fUftO tG appear tn nez' i88tu. 

!lirE HEALD d: SISOO 
Patent Centrifu�al Pumps, 

V1!:RTJ CA L & HO itIZONTAL. 
PI,." Premiums at New Orleans, CincInnati.  Bnd New 

York. .. Medal oJ SpWiaI A1Ma,.d," American Insti tute , 1ST.!. 
Perfect oatlofactlon guaranteed. The cbeapeot, moot 

durable. ¥opular A n I)  successful Pump known , for Papel 
!{��C�m��n���l.c���r:�t��. Pr���. ������t�:B

!�
ll

r�l 
�:J'����l�n��:��& re'f'i,�r.,��. \';:'?arV'��'a���'aIIl�':,�\�� 
tb

lf.t�'!'s� · 2J.�1�r,�H��N�'lf<��tB�lsJ���s;�1;�:n��t: 

ST AN DARD B RICK MAC H IN � Made by 
A. l>l & w .  H .  WILES, Gr.s", Pol o t .  Rocklau l Co. 

N. Y. The OrIgIn al 01 all  BrIck Macblnes good lor 
anytbln&,. Send lor Cnt aLd PrIce Lls l .  

� C( U % - Z - tI) "' tI)  ... 0 0 -, 11)  
EXTRA. H1!:AVY ANn IHP'RflVltn PATTERNS. 

LUCiUS W. PO N D. MAN UFA CTU RER, 
WARERO'%JJ���t'fJiJ;11�Y·ST., N. Y. 

iT L,th ... Planers, Bor,,,u Mills, Drills and Gear (]Ut­
ter8 a Specialty. 
� ,.- AN U F A':.:C-T-U-"-R-=E-=-R-'-S-·-"O-=F=-=PC-::O'-:-W=E=R-=RIV­
ll1 E I'ING MACHINES-Send Clrcnl.rs ar ,d Pr' ces.  a�sl�R���e�O� r'��; t�.� BfJ;:{.t�f'�I,/:�l�t����;?:���n;: 

ENG INE!:! A N D  HOI L�H8, N e w  and � ec· 
ond H a n d ,  Portabl e a n d  Stat ionarv. For descr , p­

tton. addr., s GOODWIN & WHITE, 0 1 1  City,  P •. 

P R A. T T ' S  
A S T R A L  

O I L . 
8afeot and best 011 ever made-bnrno In any lamp-fo, 
sale everywbere . C H AS .  PRATT & CO. 

Establlsbed 1770. 108 FultOD street. N. Y. 

VA N  H A A G EN'S Patent Machinist's To"ls. 
Ro tary Sharers  for Mtlhnll', H ori zon t al Boring. 

Cdt art Slot, Kpy Seat Cutth,lZ', &c. &c. Iron Pianeftl, 
Self·ferdlng Hand Drl r ls. Expan s l o R  BorIng Bar. for Latbe. , Dri l l  Prcsses, aDd Bork� M i l l , .  Twl.t Drill 
Grlndl D g  " acblnM, l or all sIzed DrlJls-Grl n ds hoth 
c u t t1ng eUIlf'S aod cl eara oce maf.hemtit icli 1 1� true Sond 

g>:;I!�gf�gJf�t;Jb�l�de\�b1ti.J!� HAAU E & CO., 23H 

BORING AND TURNING MILLS. 
PA TENTED A PRIL 11 , 1871. 

- ._- - - ::--::---=-=---GEORGE BARNES & CO., 

Manufacturers. Syracuse, N. Y. 
GREATESt IN VENT ION of the AGE. 

WITH GENUINE 
FIRE AND WATER PROOF PAINT. 

AGEN TS WAN TED IN EVERY TOWN. 
N. Y. SLATE ROOFING 00. , 

No tar Is nsed In tbls comp081tlon, one coat of whIch 10 
. qual to sIx of ordInary paInt, and STO PS EVER Y 
LEAK. FillIn g  np all bole. In shingle, felt, tin or Iron 
roofs ; never cracks nor Bcales 011'; and Is only 80 cents a 
gallon , ready for IIBe, with a liberal ollconut to tbe trade 
Two ga l lons will cover 100 sq . ft. of .blneles, or over 400 0 
tin rOOI. 

Office, 6 Cedar Street, N. Y. IT' Send, fo" testimonials an d  full particulars, to P. 0 
BOX 1,761,  New Yor k .  

AMERICAN SA. W CO. 'I HE UNITE 
TRENTON, N. J. . 

GREAT REDUCTION IN PRICES EmeryWheels 
MOVABL�.TOOTHED �rpDn II I nSDlJRG 

e I R e  U L A  R S A  W S. ......:..;0 1....:-;[\�UU�U,_D _, ------'-
J ULY 1 st, 18'74. 

IT' Send lor new PI Ice L1.t . ..aJ 

WA N TED 1 HY DRA ULlC PR ESSES.-Makers of new or O W n E"rR o f  sf'con d band By­
draulic Presses, prepared to ee1J Jow,  can addresl, w1 1 h  
Inlt Detail.,  M O RGAN, Box 2874, New � ork. 

DAMPER "D � S T .um LEV ";R 
�EGULATO R8 a .... GAUR cr UKS. 
n VRRI I, L & KEIZER. 44 Holliday St. aal'" 

" THE EMERY GRINDER," 
A Mpchanlcal Journa.l  ot gt'n�ral lntf're8t t t8dued month­
ly at the n Ominal price of We p�r an.nUID. 

Tbl .  Paper Is the best wellium for roacblDK Foundero, Machlnl8's,  RlI.tJway 8bODB, Elaw MUls.  and Wood Bua 
MPtal Wo, kers geLerally. beIng maHed post.pald to 
fe���r8AUJ���8:ruwer. A mon t�li. �f �o

A Nfl ��o II
�O��

n-

Stroud sbura, lflonl' oe Co., Fa. 

PORrl'LA.� D CEMENT, 
From me belt Lon�M�n��'Y>��·

cJ3t
st�

I
��. 

& PractIcal Treatlle OD Cement lurnlsbod lor :4S ceDU. 

T H I R D 

LOUISVILLE INDUSTRIAL EIPOSITIONa 

OPENS SEPTEMBER 1 ST, 1874- 0£OS&S ODTOBli:R 17TH. 
ArraD

M
pment. hOVA been p •. rfe ' t pd '0 mA ke 1M EXPOOTTJON rF 1 S'l4 the GRAN D E�T D t SPLA Y OF 

AKs��ct l!w��.'��!.����:!il�'ilnt'b��r�.KVeJfrr1'n�!��n�:��:f1 Tti�JW.TATl!:I!I. 
E. a. M A G l N N t!:SS, SEC'y, Loui sville, Ky. 

S IIff S E E E M E R S O N S  I N S E R T E D TO O T H E D SAW S . "-�\ S 
A IG'� A R E  SA M E  P R I C E  o r  S O L I D  T O O T H E D  S AW S . -<"",A 
W ":'T W E WA R R A N T  T H E M  S U PE R I O R TO A L L  O TH E R  S A W S """\W 5 /�-- SEND  T O E M ERS'O N fORD &CQ BEAVER fA l l S  p� F O R  A G I R L  U L A R  o r  a u  R SAW S : -� s 

T O  I N V E N T O R S  
A-N O M A N U FAC T U R E R S 
The Managers of the 43d Exhibition of the AmerIcan Institute 

of  the Ci ty  of New York, beg to announce , that the EXhlbftlo� 
llulldlngs on 2d and 3d Avenues and 63d and 64th Streeta, will be 
open for the reception of beayy )(acblnery Attguat 17th and for ������r���:ea����:�:n8t, 1874. 'I'he Exhibition wJll be formally 

For psrt lculara, addre •• " General Superintendent Amertcau Institute, lIiew York." , 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. .II"»,�� ..... eal, Vbea,,"L Beat. 

In the teot at HOlYOke! In 
::;b��� :�

usto
�.r:� ... �: _own In I ��Ie'e.t t.IId 

:\t!"I:::: otr:r::l. rr� 
S����:ir!�rDI: 

I
rt�V���:r� 

Ity over all otllen. Emer· 
oon 's full report fornllhed o n  
.. ppllcatlon. SendforCtrc� · 
lar. 
IIBRRILL • HOU8TO!l 

IRON WORKS, 8e1ntt Wi"rOTlllltr 

RiDes, Shot Gnns, Revolvers 
of every kInd. Send .t.mD for TIlusttotpd Pr Ice L •• t t o  
(hear W p8tern GUN WORK". Pitt�bnrllb, PD . 

I� ARTN ER WANTED- Or Rights for Sal e 
on a patf' n t e rl lub' fcattnll' Journal box ; great 88VfDQ' In 0 1 1 .  Addres" J . MOR[� . 1 50  Wooster S t . ,  New Yor k .  

8.���.r��:��'i.'i f�at:t�� �o"rr��\da ���I��:t�" fy�Ifeg� at Ipast live tlmps a. m ucb s o  any o thpr. Aloo a lar�e var:cty of Boll Tbreadlng Macbtnes o f  n oy,1 and Im­
proved constructton. Fine frtl tton clutehe8. 

WIL E Y  & RUS'ELL. Gr enlleld, Mass. 

PORTLAND CEMENT 
A Pract1caJ Treat.1ee on Ceme n t  furn1,bpd F8lt ll: . 

8. L. Merchant & Co. jij South St .. N ew Y ork. 

�1���r�N'��d ��c���sTug�:��g���b�� p t��I��� �f�;���k�o�n��:�t�:e�p�t�,�-= matlsm aDd scIatica. N o  pbyslclan should be wltbout one. Send for circul ar. 
C. R T O WNSEND. SOLlI AGENT, 

MedIcal Iostltute. \I.S C uwberl8{\d S t  .. BrOOKlyn , N .  Y. 

0200 ! .�1Pt�T}�I�p1�vAG�Iff,t� � S IIU'l''l'L I<:'' S E W I ;<\ G  MACIII�E, 
the only practical, low'priced "Lock titi tch" Sewing 
Machine ever in vented. Addl'ess Jom;sos, CLARK 
& Co., I?oston. Mass. ; .Nc�v Yo�k City ; Pittsburgh, 
Po. ; CllIClIgO, JIl. ; LOUisville, hy., or St. Louis, Mo. 

KEYSTONE PA TENT FORGIS 
� ( F A N  B L A S T .) 

L arg�\or Sma l l ,  Port a b l e  or Sta­
tionary ,  for H an d  o r  Pow e r . Best 
and C h eapest for every c l ass of 
w o r k . K ey ston e  Porta b l e  F o rge 
C o . , P h i l ad e l p h i a .  

H. S. MANNING & CO., Agents, 
111 LIberty St., N .  Y. 

McHa1lie Direct SteHI Castin[s Co. STEEL CAS TINGS, 
�oJ 1 d  and Homogf'lJ f'oUS, guaran teed to Bl and a TeDBlle 
St re.in v i  2,1\ 1'Gns per �Qu9.r e  Iorh An l I ,valuable Sub­
ot"nr,e lor Ezpenslve WRO r:GHT IRON FOR GINGS 
oF�yrcfJ��:�tkn:;i;;.�{'���rL�V���lll;����:��\1I!: ADELPHlA. or Send lor Clreular, Price LIst, &c. 

AOUJ. �lhs .J v ll J..\ A n.u.l!.io .. l U'lj ibUl."I tS, ,,"UUJ.UJ.8ctur· 
ere, lreJJ Lo D .  N. J .• or ll'i L1berty 8t t � e w YorK , 
Wbpcl_ anO Rope lor conveyIng power 10l!g wstancel. 
Send lot CIrcular. 

M A CHINES FOR GRINDING TW IST 
DRILLS. Address C . V A N  HAAG EN & C O . , Pblla. 

II�I�TIN� Machinery, Jobn w. M!r�lta!R¥!!�. _ 

� Crane Brol. lIfg. Co" TILES PLA I N ,  �:.fAU8Tm, 

_____________________ C_ll __ IC __ A_G_O_.____ ' AND��g:.�£:CHAN l 

N B b I ct CO. , 244 Pearl t!t .• � . Y .  PATE TS oug t, .o d.  and Introduced. Ill'" CIrcular furnlobed fre. . . F. T. H. RAMSDEN, Mecbanlcal 
En.ID eer, Brl an Block, Cblcago, Ill .  1'( 0 Y E' � 

EDJ SON'S IN DUCTORl UM-A powerful 
tlectrlcal ln ductlon · cotl for IITlng .hocks .  Useful (01 medIcal pnrpopeo and amusempnt.  PrIce oDly SIX DOLLAKS. Sent, C.O.D., by �1ffs�'N 't�JWRC:fular. 

10 & 12 Ward St., Newark, N . J .  

MIIll'urmshiDgWorks 
�1�1���nl::���t�nbl�

b�uR�:��u�":"I:�b.ln��,
e
pa�:�r�.B�t'i' Plcb, Water Wheelo, Pulleys and GearIng, specIally 

adapted to 110nr mlllo. Send for catalOirue . 
J. T. NOYE & SON Bnfl'aIG, N. Y. 

IMPROVED un4. 
D O U B L B  A C T I B G 

B UOKE2-PL UNGIm S��PS 
VALLEY MACHIN E (''OMP.uIY, 

1illUlth lLmTltnn � "Afl 
J'OB 

Ma c h i n i sts ' 
TOOLS, 

OF ALL KINDS, 
ADDRESS : 

N'y.Steam ED�De Co. 
98 (lumbers St. 

NEW YOlUl: 
---,--=-=-=== 

mOR pLARBBS, 
BNGW��AnVE�Ril:� 8h��� �fN�,'()�:t. 

lie. H aven. Coaa. 

C. HENRY H A.LL & C O . ,  20 Cortlandt St . ,  N I.Clty THE PULSOMETER. 
The otmplelt, most durabl. and ellecttve 

!TIIi.A.. I'1nIP now In use. Will pump gritty 
or mudd7 water wltbout .... ear or In lDl'J to 
It I partI. It cannot get oul .f order. 

B r a n c b  D e . o ,  • •  
11 Pembenon Square, Boston. Mas •• 
IlI2'i M arket 8t .. Ph1 ladelphla, Pa. 
��:;�I;::t::�'i:����o�:INew Orlean •• 
ill ! • Rl� tJortb �eef)nd ""t • .  5t. I.·O l l tp- ,  Pdo. 

K IDDER'S P ASTILE�--A Sure Relief for 
Aotbma. STOWEJ,L & co. Charlestown . Maso. 
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"" o � = 
"'i � II lliiiiil'" � z " � O  � 
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Stationary and Portable. to flO H. P . •  ke1>t In Stock I 
alao, Circular Saw Mills au d Power HammPMl. 

ERIE crTY I RON WORKS, Erie , Pa. 

Water Wheels. 
More tbaD four Urnes a8 

maDv of James L t fl e J 's 1m-
f:.��e�l����p!�l:g��� t �8� any other kI n d .  24 .Izes made, raugtnr' from 5� to 
96 IDcbes diameter, uuder 
hp-.. ds trom I to 240 feet. 
Succeqsful for every pur­
pose. Large new pamolllct, 
���t�t':,1�t eli} Ca

u�l>j!'b
ae:d over 30 IDe 111t1str&t1ons, 8f'ot fr�e to partie!! io ter­

ested tn water powpr. 
J AMES LEF�'EL & CO . •  Sprln"tlelo , Ohlo, lIt 109 Llb­prtv Ht • •  Npw York c' ty. 

. 

. 

. DRILL C O . ,  WoonSOCk e t ,  R. I . .  are 
D O W  t he sole o w n ers and wann1ac­
t uters Of tbf' celebrated -= 
'I' H E  AMER1L:AN 'l' W 1ST 

DIAMOND SOLID El!Jl:BY WlI1I:EL8 . 
.,. Illustrared CH.talogu� of t!:m­

ery Wbeels, Mach lne' r .  and Toolo 
I'R .... 

W. S _  JARBOE, Agent ,  17  New C .. orcb s t . ,  New York. 

Q L AZ E D  SA S H  
A S P E C I A LT Y  

N . S . J AN E ��S� � OSHKOSM  

BOl[ 3044, P. O. 
New York. 
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